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% 4 476 ALLENDALE ROAD '
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OCT 2 61989
Docket.No. 50-245

Northeast Nuclear Energy Company
ATl'N: : Mr. R. Lueneberg

Supervisor - Operations '

Training '

P. O. Box 128~
Waterford, Connecticut 06385

,

Dear Mr. Lueneberg:

On October 4, 1989, the NRC administered the Generic Fundamentals
-Examination Section (GFES) of the written operator licensing

'

examination to employees of your facility. Enclosed with this letter. i! are copies of both forms of the examination including answer keys, the-

L grading results for your facility and copies of the individual answer
t sheets 'for each of the examinees from your facility who took the'

L examination. Please forward the results and answer sheet to the
I examinees. A "P" in the column labeled Final Grade indicates a passing

grade for this examination; passing grade for the GFES is 80%.

In accordance with 10 CFR 2.790 of the Commission's Regulations, a copy
of this letter and enclosures (1) and'(2) will be placed in the NRC's|

-

Public Document Room (PDR). The results for individual examinees are
exempt from disclosure, therefore, enclosures (3) and (4) will not be
placed in the PDR.

[ Should you have any questions concerning this examination, please I
contact Mr. Paul Doyle at (301) 492-1047.

Sincerely,

Robert M. Gallo, Chief
Operations Branch '

Division of Reactor Safety

Enclosures:
1. Examination Form "A" with answers
2. Examination Form "B" with answers

'

'3 . Examination Results Summary for facility
4. Copies of Candidates individual answer sheets
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cc w/o enclosures:
E. J. Mroczka, Senior Vice President - Nuclear ;

,

W. D. Romberg, Vice President, Nuclear Operations
S. E. Scace, Station Superintendent
D. O. Nordquist, Director of Quality Services
R. M. Kacich, Manager, Generation Facilities Licensing
D. B. Miller, Station Superintendent, Haddam Neck
Gerald Garfield, Esquire
Public Document Room (PDR) (enclosures 1 and 2 only)
NRC Resident Inspector
. State of Connecticut

'

,

bec w/o enclosures:
RegionIDocketRoom(withconcurrences)
Management Assistant, DRMA
P. Doyle. OLB
OL Facility File 1

,
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UNITED STATES NUCLEAR REGULATORY COMMISSION
BOILING VATER REACTOR GENERIC FVNDAMENTALS EXAM SECTION

,

4

>

Please Print: , '

:

Name:
-

,

L
Facility:

-;.

[ ID Numtvr:
C i

l
,

i' i

o i

i''- INSTRUCTIONS TO CANDIDATE
i
'.,

|- Use the answer sheet provided. Each question has equal point value. The !
.

L' passing grades require at least 80% on this part of the written licensing i

! examination. All examination papers will ba picked up 2.5 hours after the ;

examination starts. -

F .!

b t
i
ij' SECTION Questions 4 of Total Score |

P i

;f COMPONENTS 1 44 ';

I~
t

, REACTOR THEORY 45'. 72 (m .

,

i THERMODYNAMICS 73 100 '

i
| TOTALS '100 I
;L i ;-,,

o 6

$

! i
- *

r .i

[ 'All work done on this examination is my own. I have neither given |
L nor received aid, t

!.

!, i
L t

t
!

" i
P. r

h3 Candidate's Signature
L

i<
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I' I
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NRC RUIES AND GUIDELINES FOR THE CDfERIC fvNDAMENTALS EXAMINATION I

During the administration of this examination the following rules apply:
f

(1) Print your name in the blank provided on the cover sheet of the ;

examination.

(2) Till in the name of the facility you are associated with,
b

(3) Till in the ID Number you were given at regirtration. '

,

!(4) Three handouts are provided for your use during the examination, an '

Equations and Conversions sheet, instructions for filling out the answer !

sheet, and Steam Table booklets. '

'

(5) Use only the answer sheet provided. Credit will only be given for
,

answers marked on this sheet. Follow the instructions for filling out '

the ansvet sheet.
!

(6) Scrap paper will be provided for calculations, t

-(7) Any questions about an item on the examination should be directed to the
,

examiner only.
;

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

(9) Restroom trips are limited. Only OAE examinee may leave the room at a :
time, In order to avoid the appearance or possibility of cheating, avoid i

all contact with anyone outside of the examination roora.
|

(10) After you have completed the examination, please sign the statement on i
the cover sheet indicating that the work is your own and you have not .

received or been given any assistance in completing the examination.

(11) Please 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. r

.

(12) 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 forfeitsd.
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EQUATION 8 M E E T-..
'
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>,

'.(

Cycle Efficiency Net Work (out) 'f. 6
.

- me at.

p Energy (in) -

,

4 . *n Ah' SCR ' $/(1 . K,gg)-

.i
!

'6 UA" AT. CRg (1 .LK,gg)g CR '(1'* Keff}2 '-

2

L

CR /CR (SUR 26.06/r M '1/(1 K,gg)- -
g 0

!

t

26.06 (A,gg p) (l'. K,gg)0 f-SUR - M =
>

(3.p) (1 * K,gg)g |
.t e

'

SUR(t)'
O (1 . K,gg)/K,gg j'P 10 SDMP - -

,!

O *( ! }
:/ P P v* '

I"#- ~
f

,

's . 1*/(p 4)-(1/p)+[(3.'p)/A,fge)t r - r
,

.!

(K,gg . 1)/K,gg 1* 1 x 10 5 seconds |
p - -

t

AK,gg/K,gg 1,gg - 0.1 seconds *1p ='

;
.

-
[
;.

.

i

[..............................................................................

!

10 -tV 'l Curie 3.7 x 10 dps. I kg 2.21 lba ;
- -

e

3 6 'iI hp 2.54 x 10 BTU /hr 1 Mw 3.41 x 10 BTU /hr r
- -,

t
i

1 BTU 778 f t.lbf 'F 9/5 *C + 32 |
- -

-!
5/9 (*F . 32) ['C -

!

I
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BOILINC VATER REACTOR CENERIC MRIDMIDf7AIA EXAMINATIDH
-

PORN A

' QUESTION: 1.
1

V
p Which 055 of the following correctly describes the operation of a safety valve
*

installed on a hi h pressure steam systemt& i

A. A safety. valve is initially lif ted off its seat by system pressure, then
is forced fully open by an air. operated piston.

B. As system pressure increases to the safety set point, the pressure
overcomes spring force on the valve operator, causing the valve to open.

i-

c. A safety valve will remain open until system pressure has been reduced to -

the pilot valve a:tuation setpoint.
|

D. When th; open safety valve has returned system pressure to the lifting |
,,

[ set point, a combination of air and steam pressure above the valve disk }L closes the valve. '

!

b
,

~i
,

QUESTION: 2.
i

Which of the following correctly describes the relief mode of operation for a -!
i. safety relief valve (SRV)? :

[ A. The SRV must be manually opened and manually closed using the control
'

switch.

B. The SRV will automatically open, but must be reset by the operator before
1

.it will close. !

!- C. The SRV will automatically open and close to relieve excess system {pressure,
t

D. The SRV must be mar.ually opened but will automatically close to prevent .

system depressurization.
!

l
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! DOII.ING WATIA REACTOR CENERIC IhKDAMENTALS EXAMINATION, ,
'

FORM A
/

QUESTION: 3.
,

|

! What precaution is applicable, when transferring a controller for a flow
| control valve from automatic to manual control?

,

'

I

[ A. Verify that both the automatic and manual controller outputs are the same '

( prior to transfer.

B. Do not attenpt to adjust the control signals, since the manual control
system tracks the automatic signal and adjusting the signals could negate
the automatic tracking,

,

l

C. Verify that the manual controller output is slightly less than the '

automatic controller's to prevent flow overshoot on the transfer.

! D. Verify that the manual controller output is slightly higher than the
automatic controller's to ensure that no loss of flow occurs on the
transfer. >

QUESTION: 4 '

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
1

B. Valve seat

C. Torque switches

D. Clutch

,

QUESTION: 5.

Emergency core r..oling systems (ECCS's) typically have testable check valves I-

in the dischart lines from the pump to the vessel. How dses the testable
check valve op. rate?

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

B. Instrument air is applied to the valve operator when the ECCS system is
shut down to close the valve and ensure no leak across the seat.

C. The check valve cannot be opened unless the associated ECCS pump is -

running.

D. An air solenoid admits air to the valve on system initiation to ensure
that the valve opens.

FORM A Page 2 of 35
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BOILING WATER REACTOR CENERIC FUNDAMENTAi3 EKAMINATIONo -

| . FVRN A
o

QUESTION: 6.

''
Which statement RESI describes the function and use of valve backseats?

)

A. Valve bachseats are provided to remove pressure from the packing and
stuffing box and are the normal method used to isolate the stuffing box
for valve repacking.i

B. Valve bachseats are provided to remove pressure from the packing and
stuffing box and are only used when needed to prevent packing leakage.

,

C, Valve backseats are provided as a back up in case the primary seat leaks
and are normally used during plant operations.

D. Valve backsents are provided as a back up in case the primary seat leaks
and are only used when needed to prevent valves from leaking excessively.

QUESTION: 7.

Given the equation for mass flow rate: E-pxAxv

where i - nass flow rate (Ibm /sec)
;p - density of flowing fluid (1bm/ft3) '

A - cross section of char.nel of fluid (ft2)
v - average velocity of flowing fluid (ft/sec)

What is the effect on indicated mass flow rate if the liquid being measured
has air in solution?

.

A. Indicated flow would be greater than actual flow.

B. Indicated flow would be less than actual flow. '-
,

C. Indicated flow is not affected by air in solution.

D. The effect on indicated flow is 'Anpredictable.
*

\

|

t

QUESTION: S.

A leak develops in the high pressure side of a flow detector. Vhat effect
does that leak have on the flow indication of the detector?

A. The measured delta P will decrease, causing indicated flow to decrease. '

B. The measured delta P will decrease, causing indicated flow to increase.
:

C. The measured delta P will increase, causing indicated flow to decrease. -

D. The measured delta P will increase, causing indicated flow to increase.

FORM A Page 3 of 35
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BOILINC VATER REACTOR CENERIC FUNDAMENTAIA EXAMINATION. .

FDRM A

QUESTION: 9.
i
' What happuns to a fluid as it passes through a venturi?

A. Pressure remains constant, but the velocity increases as the diameter of
;

y the venturi decreases. '

:

B. Pressure increases, but the velocity decreases as the diameter of the
: venturi decreases.
,

i C. Pressure decreases, but the velocity remains constant as the diameter of
the venturi increases.

D. Pressure increases, but the velocity decreasas as the diameter of the
venturi increases.

;

QUESTION: 10.
i

It is necessary to density compensate the main steam line flow indication
because the measured change in nressure across the flow elements is:

A. directly proportional to the volumetric flow rate.

B. inversely proportional to the volumetric flev rate.
I

C. directly proportional to the mass flow rate.

D. 1.1versely proportional to the mass flow rate.
<

QUESTION: 11.

What is the reason for the reference leg being connected to the reactor
pressure vessel (RPV) instead of b'eing filled by a water source independent of
the RPV?

-

A. To provide a vent path for the prevention of a reference leg rupture '

during a rapid RPV deptersurization.

B. To alleviate the need for density compensation by Leeping the reference
7leg at the same temperature as the variable leg. -

C. To make the indicated level proportional to the square root of the :
differential pressure between the reference and variable legs for all
reactor pressures. -

D. To provide compensation for the RPV pressure exerted on the variable leg.
,

| FORM A Page 4 of 35
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BOILINC VATER REACTOR CENERIC WNDAMENTALS EXAMINATION.
,,

MRN A

QUESTION: 12.
I

f ' If the variable leg tenperature of a differential pressure level cell is
t

higher than the calibration conditions, what will the level instrument '

indicate? '

A. Indicated reactor water level is higher than actual reactor water level. '
,

B. Actual level if the referer.ce leg terperature is at the calibration
conditions

C. Actual level if the reference leg temperature is the same tenperature as
the variable leg

P

| D. Indicated reactor water level is lower than actual reactor water level.

QUESTION: 13.

What will the indication be when a level D/P cell fails (D/P - 0)?
A. On of full ranSe
B. 50% of full range

C. 75% of full range

D. 100% of full range

QUESTION: 14

Which of the followint correctly describes a charactoristic of a thermocouple?

A. Indication will fail high offseale with an open circuit.

B. They are generally nore accurate than resistance tenperature detectors-

(RTDs). '

C. A junction between two dissimilar metals will generate a voltage
proportional to temperature, t

D. A junction between two dissimilar metals will result in a change in '

electrical resistance proportional to temperature. -

i

r

FORM A Page 3 of 35
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QUESTION: )$.
,

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

,

i A. gain.

B. bias.

C. feedback,

h D, error,

f
QUEST 10;I: 16.

'.
V"ich of the following valven is MOST LIKELY to be used with a throttling
iasitioner?

A. Stop valve

B. Globe valve '

.

C. Cate valve |

D. Butterfly valve

QUESTION: 17.

The governor on an emergency diesel generator regulates the amount of fuel
supplied to the diesel engine to:

A. increase engine speed as load increases. !

B. increase generator voltage i.s load increases.
.

t

C. maintain engine speed nearly constant as load chenges.

D. maintain generator voltage nearly constant as Joad changes.

!

FORM A Page 6 of 35 [
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QUESTION: 18.e

! Venting a < ntrifugal pump prinr to operating it ensures that: '

|- 1

A. punp ; will not occur.
; B. pump internal cotrosics: is reduced,

f

j C. gas binding is reduced.

D. starting load is minimized,
i
)

QUESTION: 19.

k' hat would result from operating a motor. driven centrifuge 1 pump for extended
periods of time with the discharge valve shut?

A. No damage, since the pump and motor are designed to operate with the
discharge valve shut

B. Pump overheating, ca.vitating, and ultimately failure

C. Excessive motor current, damage to motor windings, and ultimately motor
failure

.D . purep and motor speeding excessively and tripping on high motor current

c

QUESTION: 20.

A centrifugal pump is operating at rated speert with an output head of 240
psig. The speed of the pump is then decreased until the power consumption is
1/64 of its original value. k' hat is the approximate new output head?

A. 3.75 psig-

B. 15 psig

C. 30 psig.

D. 60 psig

MRM A Page 7 of 35
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QUESTION: 21,

| Vhat will increase reactor recirculation pump available net positive suct.on
[ head? (Assume all other parameters remain constant.)
|

' A. Loss of feedwater heating while at 804 power
,

B. Increase in reactor coolant temperature from 100'r to 200*r during a
reactor startup

s,

C. Decrease in reactor pressure during a normal :e.etor shutdown

D. Decrease in reactor water from the normal level to just below the
lov. level alarm level

-

QUEST 0N: 22.
|

Vhich one of the follooing items is H2I a characteristic of centrifugal pumps
operating in series?

A. The available net positive suction head (NPSH) of the second pump in the ;

series is greater than the NPSH in a single pump system.

B. The capacity for two pumps operating in series is limited by the capacicy
of the first pump in the series.

C. The total head for two pumps operating in series is approximately twice
the head for a single pump supplying the same capacity, r

D. The power required to supply two centrifugal pumps operating in series is '

less than twice the power required for each of the individual pumps.

QUESTION: 23.
..

What is caused by operating a motor driven centrifugal pump under runout |
condicions? *

i-

A. Pump failure due to excessive pump cavitation. '

,

B. No damage, since the pump and motoi are designed to operate without r

failure under pump runout conditions.

C. Motor failure due to excessive current being drawn through the motor
windings.

i

D. Pump failure due to overheating, caused by the increased impellor-to-
casing friction.

1'

FORM A Page 8 of 35



,-- ;,

I

| BOILING WATER REACTOR CE'.1JtIC IVNDAMENTALS EKAMINATION
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!
QUESTION: 24.

f

A single speed centrifugal fire pump takes suction on a storage tank and
i discharges through a flexible fire hose. Vhich of the following correctly

describes the response of the pump discharge flow rate?

A. Remain constant as the elevation of the pump discharge piping is raised

B. Incresse as the elevation of the pump discharge piping is raised

C, Decrease as the level in the storage tank on the pump suction is lowered

D. Remain constant as the 1 vel in the storage tank on the pump suction is
lowered

-

,

QUESTION: 25..

What will occur by operating a positive displacenent pump with 1. sufficient
net positive suction head?

A. Slip

B. Decreased pump speed
>

C. Water hammer

D. Vapor binding
,

QUESTION: 26. - t

For large electric motors, why must the number of starts over a period of time
be limited?

A. Protect the power supply cables from insulation breakdown due to high.
;

starting current

B. Protect the motor windings from overheating

C. Prevent motor thrust bearing damage due to lack of lubrication

D. Prevent rotor seizure due to thermal expansion of the windings caused by
high starting current

FORM A Page 9 of 35
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QUESTION: 27. i ;

(.' y

Given the following conditions for e variable speed motor driven centrifugal .

,
pump: '

Flow rate - 2000 gpm.
s

Motor curent - 100 amperes i.

If the flow rate is increased to 4000 gpm, which one of the following motor ;

current values MOST C1.OSELY approximates the actual value?

A. 200 amperes

B. 400 amperes

C. 800 amperes
!

'

D. 1600 a:cperes
,

i
:

QUESTION: 28.

k'hich of the following best describes the w.or current indications that would
;be obierved during the start of a large A.C. motor at full load? -

;

A. Amps slowly increase to the full load value.
{
.

B. Amps immediately increase to the full load value.

C. Amps immediately inertase to approximately three times the full-load {value and then decrease to the full load value.

D. Amps immediately increase to approximately six times the full +1oad value
and then decrease to the full load value. -

'
i
| '

|- f- QUESTION: 29.
ii

k'hich of the following correctly describes the effects on generator excitation !
with the generator paralleled to the grid? [

*

A. Increasing field current increases excitation and shifts power factor
from laggir.g toward leading.

B. Increasing ficld current increases excitation and shifts power factor
fre.n leading toward lagging.

C. Decreasing field current increanes excitation and shifts power factor ;

from leadir.g toward la ging. ;c

D. Decreasing field current increases excitation and shifts power factor *

from leading toward lagging.

IVRM A Page 10 of 35
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Y QUESTION: 30,

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

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

B. water side ir valved in before the steam side to prevent thermal shock
from occurring,

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

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

5

QUESTION: 31.

Decreasing the temperature of a cooled system using a shell and tube h3at
exchanger is NORMAll.Y acconplished t :f

A. increasing the cooling eystem flow.
;

b. increasing che cooled system flow.
rC, decreasing the cooling system flow.

D. decreasing the cooled system flow. i
'

QUESTION: 32.
;

k'hich of the following changes will DECREASE subcooling of the condensate
water?

.

A. Isolate one bay of the condenser circulating water system.

B. Decrease circulating water temperature..

C. Increase circulating water flow.

D. Decrease the main turbine generator Megawatt load,

r

FORM A Page 11 of 35
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QUESTION: 33. '

[ During normal reactor operation, a main condenser develops an air lerk which
F decreases vacuum at a rate of 1 in Hg/ min. Which of tiie following plant

parameters wuald be che FIRST to show an INCREASE because of this condition?
,

( A. Extraction steam flow

g. B. Generator megawatt output
i

C. Circulating water ortlet temperature
A

D. Condensate tes.perature

QUESTION: 34.

What is the saturation temperature for a boiling water reactor (BVR) operating
at 920 psig.? [Use steam tables.)

A, 532.6 'T

B. 533.9 'T

C, $36.5 'F

D. 538.4 'T

QUESTION: 35.

Why should fouling of heat exchanger tubes in closed cooling water systems be
NINIMIZED?

A. To prevent excessive heat transfer rates.

'

B. To prevent the cooling w6ter outlet temperature from exceeding design
limits.

i

C. To na imize the prssure drop across the heat exchanger.

D. To maximize the heat transfer rate.

|

|

'

|

FORM A Page 12 of 35
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QUESTIod: 36.

Why is proper venting of a shell-and tube heat exchanger important?
L A. An air bubble reduces the heat transfer coefficient of the heat !'
L exchanger,
t
.

( B. An air bubble causes pressure transients within the tubes as heat load
A changes.

C. An air bubble vill cause thermal shock at it moves through the heat
exch inger.

D. An air bubbie will cause corrosion in the heat exchanger. i

9

QUESTION: 37.

What is the purpose of a mixad bed demineralizer?

A. To remove both positively and negatively charged ions. "

B. To reduce the conductivity without affecting the pH of the watst.
'

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

D. To increase the conductivity of the water to greater than 1.0 micrombos.

QUESTION: 38.

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

A. Reduction of delta P across the demineralizer because the resin is -

essentially bypassed
.

B. Reduction in demineralization efficiency because the resin is essentially ,

bypassed

C. Loss of resin due to agitation as a result of increased velocity through
the demineralizer

D. Resin damage due to the increased velocity of fluid through the -

demineralizer
;

;

!

I

h
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QUESTION: 39.
:

The first indication of resin depletion in the effluent of a demineralizer is:
r

1

a decrease in suspended solids.A.,

B. an increase in the conductivity. :

C. a decrease in chlorides.
|

D. an increase in resin fines.-:-

!'

| QUEFTION: 40.

If the breaker cont.rol power is lost to a supply breaker for an operating pump
,

motor, the breakcr: '

A. will trip on undervoltage.
.

B. will remain closed until tripped locally by an operator. [

C, wi1*, remain closed unless a fault trip occurred. '

D. will remain closed until tripped remotely by an operator.
:

,

QUESTION: 41.
[

What is the utfinition of a thermal cverload device?

A. A balanced circuit that compares actual current to a fixed overcurrent
i

signel which, when exceeded, f. rips a relay.
[

B. An in line thermal coil that, when subjected to a high current, overheats >

and actuates a circuit interrupting device..
:

9 t

C. A teniperature monitor that senses the temperature of the operating |
equipment and trips the circuit breaker if the temperature exceeds preset

,

limits. !
<

i

D. An induction coil that generttes a secondary current proportional to the
primary current, closing the trip circuit contacts.

,

I

|
'

>

| FORM A page 14 of 35
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QUESTION: 42. '

<

k Never open or close a high voltage (greater than 750 volts) air bresk
disconnect unless:

;

; A. the current flowing through it is approximately zero. !
f i
' B. the current flowing through it is less than its design current carrying

capability.
i

C. the circuit it is in is already open. I

D. a parallel path exists for current flow.

'

.

QUESTION: 43.

If a generator output breaker is closed with generator frequency lower than |grid frequency, what will result? (Assume that no generator relay protection !

is actuated,)
,

t

A. The generator will motorite. |
.

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

frequency. '

O. The generator will accept too much load. I

D. The entire connecte6 svstem will operate at the frequency of the lowest I

frequency (the oncoming) generator. ;

i
i

&

QUESTION: 44.

For a circuit breaker placed in the test position, which of the following !

statements is correct?
,

A. Control power is available to the breaker and functions normally to open [
and close the brer.ker. '

.

B. The test posicion can only be used to test a circuit breuker on a dead
bus.

t

C. The main power contacts remain connectie to the load, but the breaker i

trips free when tested. '

.

D. The test position disables the overload devices, allowing them to be set
during normal operation.

.

>
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QUESTION: 45.

f The term neutron generation time is HQEI.JCCURATE1X defined as the average
l time betveen:
s *

!A. neutron absorption and subsequent fission.

B. the production of a delayed neutron and subsequent neut'.on absorption. -

C. fission and subsequent production of a neutron.
'

D. neutron thermalization and subsequent neutron absorption.

,

(UESTION: 46.

K,ff is HRT dependent on:

A. core dimensions.
;

B. core burnout,
;

'
C. moderator to fuel ratio.

.

D. Installed neutron sources. '.
.

, .

QUESTION: 47.,

i

The fractional change in neutron population from one generation to the next is
,

called: ;

A. beta, i

!B. K,ff.
C. lambda, j

'

,

D. reactivity. |
t

h

.

r
i

!

I\

L |

| b

| '
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QUESTION: 48.
I

Wat is the definition for REIAYLD NEUTRON hRACTION?

A. Traction of the total number of delayed neutrons proouced from fission, '

born from delayed neutron prccursors

i B. Traction of the total number of fast neutrons produced from fission, born i

from delayed neutron precursors

C. Traction of the total number of neutrons produceu from fission, born from
delayed neutron precursors

D. Traction of the total number of thermal neutrons produced from fission,
born from delayed neutron precursors,

t. .

QUESTION: 49.
L

After initial criticality, the reactor period is stabilized. The source range
channels are repositioned so that the count rate is 100 cps. Sufficient
positive reactivity is added to establish a 120 second period. How much time
will it take for the count rete to increase to 10,000 cps with no additional
operator action?

A 1,2 minutes

B. 4 minutes
-

| C. 9.21 minutes
i '

D. 15.82 minutes !

QUESTION: 50.

'
iDuring a reacto: startup, the reactor is critical at 3000 counts per second.

A control rod is notched out, resulting in a doubling time of 85 seconds. How
,

much ti.ne is required for the reactor to reach 888,000 eps? i

A. 483 seconds

B. 612 seconds

C. 697 seconds

D. 965 seconds

FORM A page 17 of 35
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QUESTION: $1.
:

The change in reactivity produced by a unit change in reactor coolant
temperature, defines which reactivity coefficient?

'
A. Void

,

B. Moderator
,

C. Power

! D. Doppler

P

QUESTION: 52.
'

|
i Assume a reactor'had been shut down for a shift, and shutdown cooling is in ise rvice , k'hich of the following coef ficients of reactivity will act FIRST to,

7
i- change core reactivity upon a loss of shutdown cooling?
i

IA. Moderator temperature coefficient
;

B. Doppler coefficient '

:

C. Void coefficient
i

D. Pressure coefficient
'

t
'

.

$.

QUESTION: 53, ,

In regard to core parameters that affect control rod worth, which QHE of the tfollowing statements is correct?

A. control rod worth decreases in areas of increased flux due to rod
shadowing. [,

!
B. control rod worth increases with an increase in voids.

C. control rod worth increases with an increase in fast neutron flux. !

i
D. control rod worth decreases when approaching end of core life (EOL). L

i

;

i

:

,

L
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QUESTION: $4.
.

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

'

F 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.

6

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

D. large local power increase being offset by a void related power decrease.

QUES 110N: 55. s

What are the substances in tt.e correct order, from LARCEST TO SMA11TST, of
microscopic cross section (Thermal Neutrons) for capture?

A. U 235, H20, Xe 135
,

B. U 235, Xe 135 H2O

C. Xe 135. U 235. H2O

D. Xe 135, H20, U 235

QUESTION: 56.

A reactor has been shut down for 2 weeks after extended power operation. What
control rod movement is required to maintain 10 percent stable power
immediately after startup?

,

'

A. Small amounts of rod insertion to compensate for LPRM chamber depletion.

B. Small amounts of rod withdrawal to compensate for Samarium buildup.
,

C. Small amcunts of rod insertion to compensate for installed poison
burnout.

1

D. Small amounts of rod withdrawal to compensate for Xenon buildup.

;

-

|

|
|
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|

QUESTION: 57,

pollowing a reactor trip from a long term, steady. state, 100 percent power
| run, the reactor is to be taken criticil. The calculated estimated critical '

| conditions (position) are based on a AEN04 FAEE csre. What is the shortest -

time after the initial trip that this condition would exist?

A, 8 to 10 hours
! B. 24 hours

P

I C. 40 to 50 hours
I

[ 'D. 70 to 60 hours
!

;

} QUESTION: 58.
.

If equilibrium reactor power level is increased from 50 percent to 100
percent, equilibrium xenon concentration will increase to a level that is:

A. less than twice the 50 percent power concentration.

B. equal to twice the 50 percent power concentration.
'

C. more than twice the 50 percent power concentration.

D. unpredictable unless the exact duration of operation at the two power
levels is knova.

QUESTION: 59.

A reacter har been operating at 50 percent power for one week when power is
quickly r.*mped (over four hours) to 100 percent power. How would the Xenon '

concentration in the core respond?-

:
A. Decrease, then build up to a new equilibrium concentration in 40 to 50

hours '

B. Increase to a new equilibrium concentration in 40 to 50 hours

C. Decrease, thea quickly build up to a new equilibrium concentration in
eight to 10 hours

D. Remain the same because Xenon concentration is independent of flux level

|

L

|

IVRM A page 20 of J3
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| QUESTION: 60. |
f ;

What is the difference in peak xenon concentration following a reactor scram |
; after 1 week at 100 percent power as compared to a scram after 1 week at 50 i

percent power?
|t

i A. The time to reach the peak is shorter after 100 percent power than after
50 percent power due to the higher iodine decay rate. |

B. The peak from 50 percent is of a smaller magnitude due to the lower Xenon
,

!,

j burnout rate. '

C. The peaks are equal because the decay rate of iodine remains constant.

D. The peak from 100 percent power is of a larger magnitude, due to the !
larger initial iodine concentration.;

.

QUESTION: 61.
.

L

When comparing control rod worths during a reactor sta,rtup from 100 percent
peak xenon and a reactor startup from xenon free conditions:

A. center control rod worth will be higher during the peak xenon startup
than during the xenon free startup.

B. peripheral control rod worth will be higher during the peak xenon startup
than during the xenon free startup.

C. both control rod worths will be the same regardless of core xenon
conditions.

D. it is impo'ssible to determine how xenon will affect the worth or center i
and peripheral control rods.

;
'

1

1
.

QUESTION: 62.

A reactor has been operating at 100 percent power for about two weeks when
power is reduced to 50 percent. What is going to happen to the Xenon 135
concentration in the core?

A. There will be no change because Iodine concentration is constant,
.

B. Initially Xenon will increase, then decrease to a new lower equilibrium
value.

C. Initially Xenon will decrease, then increase to a new higher equilibrium
value.

D. Xenon will decrease to a new equilibrium value.

|
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QUESTION: 63.,

II a reactor that has operated at 100 percent power for ten days is shut down
-

rapidly, xenon concentration will:
;

A. slowly decay away to almost zero in three days. !
o .

B. increase to a new equilibrium in three days.

C. peak in about a half day, then decay to almost zero in three days. >

|

D. ramp down with reactor power.

!

QUESTION: 64. !

What is the definition of the term BURNABl.E POISON? f
,

A. Isotopes manufactured into the fuel with large scatter macroscopic cross |sections,
t

B. Thermal neutron absorbing material added to the fuel, during the !manufacturing process.
!

'C. Neutron absorber materials produced in the fuel by fast neutron
absorption.~ j

D. Fast neutron absorbing material loaded into the upper third of the core
;to aid in slowing down neutrons. L

<

I

QUESTION: 65.

During a reactor startup, as K approaches unity, which of the following
statements is correct for EOUAI, SITIVE REACTIVITY ADDITIONS?

A. The changes in neutron population are larger.-

B. As the neutron population increases, the number of neutrons lost per {.
generation decreases. ;

,

C. The number of fast neutrons gained per generation increases more slowly.

D.
AstepincreaseinK,gfneutronslostpergeneration.

increases the neutron population and therefore ;

decreases the number o )

i

:
:-
f

"

IVRM A Page 22 of 35

r



SOILIIIG nlATElt REAC1tlIt CI3fERIC FUIIDAMERTALS EXAMINATIONc ,

| FCILM A
*

QUESTION: 66.
4

During reactor startup, critical rod position is HQI affected by:
,

A. control. rod worth.
;

B source '.ange initial count rate.
;
'

!
C. fuel temperature.

i
D. core age.

t

i

fQUESTION: 67.

i

'During a reactor startup, as K,a,f approaches 1.0, it takes longer to reach an .

eqailibrium neutron count rate ue to the increased effect of:
:A. prompt neutrons, i

B. delayed neutrons.

C. fast neutrons.

D. slow nautrons.
,

.

QUESTION: 68.
>

>

Assume a reactor is critical at a power level below the point of adding heat.
Tor an equal positive reactivity insertion, the reactor pariod would be:

A. shorter if the core were xenon free. '

:
B. longer at EOL than at BOL.

,

C. shorter at EOL than at BOL.-

,

i

,

D. longer at higher moderator temperature.

|

|

.

t

,

t

P
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QUESTION: (9.
I

Tor which one of the following events will the Doppler coefficient act FIRST :to counteract the reactivity addition to the cere? i

.'A. A control rod drop drring reactor power operation

B. The loss of one feedwater neater (extraction steam isolated) during
reactor power operation

C. Tripping of the main turbine at 45 percent reactor power

D. A safety relief valve opening during reactor power operation
i

QUESTi7N: 70. i

F

A reactor is operating at 100 percent power and flow. Reactor power is
raduced by driving control rods in. (Recirculating pump speed remains
constant.) What is the effect on core flow?

Coreflobwillincrease,duetothedecreaseintwophaseflowA.
resistance.

,

B. Core flow will remain constant, since reactor power does not affect core
,flow. 6

C. Core flow will decrease, due to an increase in two phase flow resistance.

D. Cor- flow will increase, due to the increase in recirculation ratio,

,

l

QUESTION: 71.
.

Vhat is the effect of isolating extraction steam to a high pressure feedwater
heater while at 90 percent of rated power?-

A. The core inlet subcooling remains the same while the turbine generator
MWe output decreases.

B. The core inlet subcooling and the reactor power (MWt) decrease.

C. The reactor power (MWt) and the turbine generator MWe output remain the
same,

,

D. The core inlet subcooling increases and the turbine generator MWe output >

increases. '

,
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QUESTION'72. t,

'

Shortiy cfter a reactor trip, reactor power indicates 0.5% when a stable
netative startup rate (SUR) is attained. Reactor power will be reduced to

!

*

u .,w ! 0.05t'in approximately seconds. '
,

'

A. 360
I, ;,

,

B, 270
,

C. 180
,

D. 90- '

^

>

,

,

i

>

I

P

.

c

r

i

?

r
...

,

k

'e

i
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|

: QUESTION: 73. '

A differential pressure manometer filled with water is. installed across an
orifice in a ventilation duct to determine the direction of airflow, as shown

u, in the figure below. What are the conditions in.the ventilation duct?
<

;

A. P1 is greater than P2, and airflow is tt the right. |

!

B. Pl.is greater tl.an P2, and airflow is to the~1 eft.

C. P1 is less than P2, and airflow is co the right.
A D. Il is less thau .2, sirflow is to the loft.

.

"
,

i
!

QUESTION: 74. *

,

Given an operating reactor at 985 psig and a feedwater inlet temperature of ;

400 'F, what will be feedwater subcooling? i

A. 136.6 'F

B. 140.6 *F

C. 144.6 ' F
,

D. -148.6 'F

QUESTION: 75.

'The saturation pressure corresponding to 400 'F is:

A. 247.3 psia-
- i

B. 262.0 psia '

C. 335,3 psia t

L 350.0 psiagy

'
.. ,

i

t

e
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[[ QUESTION: -7(,
-,

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

located at the:
i

e A. throat of the nozzle.

B. inlet"to'the nozzle. -{-

C. outlet of the nozzle. ;

,

D. suction piping from the condenser to the SJAE.
.

!
P

QUESTION: 77.

Condensate depression (subcooling) is increased by increasing:
>-

A. main turbine load.

'B. t.t.e circulating water temperature.

IC. . circulating water flow through the condenser.

D. air leakage into the condenser.

,

QUESTION: 78.

The thermodynamic cycle efficiency of a power plant is increased by:
,

A. decreasing the amount of condensate depression (subcooling). f
.

B. removing a high pressure feedwater heater from service.

C. lowering condenser vacuum from 29 inches to 25 inches.
-

D. decreasing power from 100% to 25%.

t

QUESTION: 79.

If a valve c4osure suddenly stops fluid flow, the resulting piping system
r ' pressure change is referred to as:

T
,

A. cavitation.

B. shutoff head.
<

C. water hammer.

D. valve chatter.
'I
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' QUESTION: 8 0.'

The condition that would most likely cause cavitation of an operating pump is: |
'

|A. Iowering the suction temperature, j
;

. !

| B. throttling the pump suction valve. .j
-

,

C. throttling the pump discharge valve. I

D. decreasing the pump speed.
I
i-

. QUESTION: 81.
,

! If two identical centrifugal y.aps are operating in PARALLEL, then:,

A. the total breke horsepover for the system is more than twice the
horsepower of'an individual pump.

i

B. the total head for the system is the sum of the two individual pump
capacities. ;

C. the total capacity of the system is the sum of the two individual pump
capacities.

D. the total. brake horsepower for the system is the sum of the individual
pump brake horsepowers.

;

J
.

QUESTION: 82.

Net positive suction head (NPSH) is:

.i A. .the difference between pump suction pressure and the saturation pressure
of the fluid being pumped.

_

B. the difference between the total suction head and the pressure at the eye' I

of the pur'p.
|

' C. the amount of suction pressure required to prevent cavitation.

D, the difference between the pump suction pressure and the pump discharge |
pressura..

J

|

3
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QUESTION: 03.

, . A boiling water reactor (BWR) is operating at a pressure of 1025 psia. It has
'

! a tcaperature of 530 'F in the suction of the recirculating pump and an
1,, elevation head of 25 psia. Neglecting line losses, what is the net positive
, sucr. ion head (NPSH)?

| t. 148 psia

B. 154 psia

C. 165 psia

L D. 171 psia

L

4

QUESTION: 84.
*

An acceptable method to reduce water hammer in emergency. core cooling systems
is to:

A. maintain the system full'of liquid (vented). ;

B .- ensure minimum flow paths are maintained.
;

C. maintain minimum NPSH requirements.
.

D. start pumps against shut-off head,

i

QUESTION: 85.

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

A. convection.
.

L. conduction.
'

C. radiation.

.

| D. transmission.
|

'
t

i

|

|

|
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QUESTION: 06.

; 'The correct order of boiling hect transfer mechanisms, ftom the MOST EFFICIENT
i to the LE6S,I, EFFICIENT, is:
e

f A. stable film boiling, transition boiling, nucleate boiling.
B. nucleate boiling, stable film boiling, transition boiling.
C. transition boilin53 nucleate boiling, stable film boiling.

,

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

QUESTION: 87.

The dominant heat transfer mechanism that occurs when film boiling is present
is:

A. convection.

B. radiation.

C. conduction.

D. induction.

QUESTION: 88.

The IIICIIEST heat transfer from the fuel cladding surface to the coolant
channel is provided by:

A. forced convection with subcooled coolant (no boiling).
-

B. natural convection with subcooled coolant (no boiling).
,

C. natural convection with bu1K ' oiling of coolant.o

D. forced convection with nucleate boiling.

,

4

.
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f :+|4 QUESTION: 89.
!
l- The correct order of the heat transfer me:hanisms existing in the boiling
| water reactor (Bk'R) core (consider inlet to outlet flow) is: '

i

[ A. subcooled nucleate boiling, single phase convection, slug flow, annular
p flow.
t

i B. annular. flow, single phase convection, subcooled nucleate toiling, slug '

flow.

C. single phase convection, subcooled nucleate boiling, slug flow, annular
' flow. '

D. single phase. convection, subcooled nucleate boiling, annular flow, slug
flow.

,

,

QUESTION: 90.

Boiling improves heat transfer because:

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

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

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

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

..

,
.

?

.

.
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QUESTION: 91.''

Select the statement which t.est dcscribes t'ransition (partial film) boiling.

A. A small increase in delta-T (at the heat transfer and coolant interface) !
causes increased steam blanketing and a reduction in heat flux,

i

B. The temperature of the heat transfer surface is so high that thermal
radiative heat transfer becomes significant and heat flux increases.

C. As the delta T increases, the increasing number of bubbles causes
increased agitation and turbulence of the boundary layer consequently

,increasing heat flux, i

D. As the delta T increases a few vapor bubbles are formed which may
collapse when they enter into the bulk of the fluid,

i

QUESTION: 92.

The onset of transition boiling (OT3) is:

A. .the area on a heat transfer curve where the most energy is added to tne |
coolant.

B. the period when clad temperature fluctuates es the heat transfer
coefficient alternates between a high value and a much lower value. I

C. the most effective means of heat transfer.

D. the period when clad temperature remains constant as the heat transfer |

coefficient becomes negative. !
*

| |
|

QUESTION: 93.

The relationship between BUNDLE POWER and BUNDLE FIDV RESISTAHQE.

characteristics is: |

A. Elow resistance decreases as the quality and two phase flow increase, i

B. prior to boiling, as bundle power increases, bundle flow 6acreasen.

C. flow resistance increases as the quality and void fraction increase. 1

D. flow orifices minimize the undesirabia effects that quality dec case
J

produces on bundle flow. !

|

1

I

l

i

I
1
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vi QUESTION: 94.

Linear Heat Cencration Rate (LHCR):

A. is the ratio of the power produced in a given fuel bundle divided by
, total core thermal power.

B. 12 the ratio of the average power per rod divided by the rod power at
100% power.

C. is the sum of the power produced by all fuel rods in a given fuel bundle
at a specific planar cross section.,

D. is the sum of the power per unit area for each unit area of the fuel
cladding for a unit length of a fuel rod. *

QUESTION: 95.

The fraction of the limiting power density (FLPD) is equal to:

A. LHGR (actual)
LHCR (design)

B. ATPF + RPF

C. III
APF

D. LHCR limit
CPR

QUEST 10t!: 96.,

Which one of the following parameter changes will cause an increase in the
critical power of a fuel bundle?

-

A. The subcooling of the coolant entering the bundle decreases.

B. The local peaking factor increases.

C. The coolant flow through the bundle increases.

D. The axial power peak shifts from the bottom to the top of the bundle.
.
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QUESTION:. 97.
9
'

Operating the reactor within limits defined by cl.e maximum average planar
linear heat generation rate (KAPLHCR) prevents:.

|

A '. ~ exceeding'l-percent' plastic strain in the cladding, "

B.
.

,
exceeding peak'fuo) temperature of 2200 *F.

.C. the onset of transition boiling in the upper core, ,

D, exceeding a peak clad temperature of 2200 'F.

..p

QUESTION: 98.
'

L

The fuel bundle power that would cause the onset of transition boiling at some
point in the fuel bundle is the.

-

.

A. technical specif! cation limit.

B '. critical power.

C. maximum fraction of limiting power density.,; '

D. maximum power density.
|

<r

P

QUESTICN: 99.
.,

The threshold power for Pellet Clad Interaction (PCI) decreases as fuel
exposure increases because:

T. heat-transfer capability is reduced by buildup of fisrion products and
> crud layers.

-

B. chemical embrittlement of cladding occurs due to fission product gases. '

C. pellet densification occurs due to fuel burnout.

D. zirconium hydriding is reduceo with fuel burnup .

|

-t

!
>

e

FORM A Page 34 of 35
o- ;

, _ _ . . _ . _ _ - - _



[ y.;o . i .. '
j

4.:
' ' . ' '

U
,

' BOII.ING WAtam ;J!; ACTOR GENERIC FID;D4KENTALS EXAMINATION'-

'
r. - FORM A,- ,.

'

il QUESTION: 100. ;
!

E' The likelihood of brittle frceture failure of the reactor vessel is reduced '

[.
-

by:.,

. >
'

' '

A, increasing vessel age. ;,

B, reducing vessel pre sure,

C. reducing vessel temperature,*
-

s ,.
,

D. . res 'ng' gamma flux exposure.

,

V

!
.

>

;

,

.

(

.

'
.

.

(

,

' . ' <

F

I

|

.
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'

BOILING WATER REACTOR GENERIC FUND).(ENTALS EXAM SECTION 1

'ta

;

Please Print:'

,

Name: ,,

Facility:,

ID Nun.ber: s
,

i
INSTRUCTIONS TO CANDIDATE
Use the answer sheet provided. Each question has equal point value. The
passing grades require at least 80% on this part of the written licensing
examination. All examinatien papers will be picked up 2.5 hours after the.
examination starts.

__

j SECTION Questions 4 of Total Score
1

1
THFRMODYNA!:ICS 1 - 28

,

COMPONENTS 29 - 72
|>

REACTOR THEORY 73 - 100 '

TOTALS 100

All work done on this examination is my own, I have neither giveu nor
received aid,

,

Candidate's Signatura |

-
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NRC RULES AND GUIDELINES FOR Tl'.E CENERIC WNDAMENTALS EXAMINATION

During the administraric a of this examination the following rules apply:*

1

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

(2)' Fill in the name of the facility you are associated with.
,

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

(4) Three handouts are provided for your use during the examination, an
Equations and Conversions sheet, instractions for fillin6 out the answer
sheet, and Steam Table booklets.

(5) Use only the answer sheet provided. Credit will only be given for
answers marked on this sheet. Follow the instructions for filling out

the answer sheet. j

\

(6) Scrap paper will be provided for< calculations.
1

(7) t.ny questiens aboat an item on the examination should be directed to the ,

1

examiner only.

< (8) Cheating on the axamination vill result in tl.a automatic forfeiture of l

this exaninatior. Cheating'could also result in severe pernities. !

(9) Restroom trips are limited. Only ONE examinee may lea.e the room at a j

ti; e . 7n order to avoid the appearance or possibility of che.ating, avoid 1

all contact wit h anyone outsido of the examination room.
'

(10) After you hcve completed the examination, please siga the statemenn on |

\(' the cover sheet indicating that the work is your own ar.d you have not
!

received or been given any assistance in completing the examination.

(11) Please turn in your examination materials answer sheet on' top followed by :
'

the exat booklet, then examination aids steam table booklets, handouts

and scrap paper used during the examination.
.

(12) After turning in your examination materials, leave the examination area, ,

as defined by the examiner. If nfter leaving you are found in the
examination area while the examination is in prograss, your examination
may be forfeited.
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Cycle Efficiency Het Work (out).

- - ae AT 'p Energy (in)

. k
*

S/(1 K,gg)1n Ab SCR- -
,

k ' W. at
. cry (1 K,gg)y CR2 (1 * Kaff)2 -

i. - -

i,

SUR - 26.06/r M 1/(l'- K,gg) CR /CR '- -
y 0

y".,
I

.f7 26.06 (A,gg p) (1 . Kgg)0
g , :.) SUR - M -

l' (3 p). (1 K,gg)y

'
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-

I , .)

1 u

>

-'

',
, .................................................... ...... ..........-.......

i

103.7 x 10 dps 1 kg - 2. 21' lb's. 1 Curie -

-0)3 6<'
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i
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i

QUESTION: l '. j#-

.

t A differential pressure manometer filled with water is installed across an |
''

c'< orifice in a ventilation duct to detecaine the direction of airflow, as si.own '

( .in the figure below.' % hat are the conditions in the. ventilation duct? :'

'y

|
-

- A'. P1 is greatet than P2, and airflow is to the right-

B. F1 is greater t'..an P2, and airflow is to the left, i

|

C. P1 is less than P2, and airflow is to the right. , .

'

c 1

D. P1 is less than P2,'and airflow is to the left.
'

,

i
01 QUESTION: 2. ,

,
,

Civen an operating reactor at 985 psig and a feedwater inlet temperature of ;

400 'F. whet will be feedwater subcocling? !

|

|+ A. 136.6 'F |
|

B. 140.6 'Fv
.h. :

C. r 144.6 *F*
<

,

e'
;

D. 148.6 'F ';

,(r

QUESTION: 3.''

qg- The saturation pressure correspondin6 to 400 *F is: '

'

F LA. 247.3 psia
ss i

h.
'

B. 262'.0 psia '

, . .

'C. 335.3 psia .t

.,

L D. 350.0 psia
';

,y
I .

sy

f. it

94
, m . J, . '

,

d i .l;' ' . !5

.!.' s

-

...,t,
.

1.

- l'd -, W '. ' r>

9. . , 1 e
c ,

on e
f' '(\ ' . .i i
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,+, QUESTION: 4
*

-; '
,

, i
'' The are.a' of a steam jet air ejector (SJAE) where the 'thWEST pressure exists is

'

' 'locatedrat the:g

A. throat of the nozzle.-

.

'L B.. inlet to the nozzle,
,

IC. outlet of the nozzle.

D.. '.suctie. piping from the condenser to the.SJAE. $

e

_

!t

QUESTION: 5. I
!

-

,

Condensate depression (subcooling) is increased by it.creading:

A. sain turbit.o load,
,

p

B. the. circulating water temparature.
.

C. . circulating water flow through the condenser.
|

1

ri :. / 'D. air leakage into the condenser..

;

,\
'

4

,

I af'I f

QUESTIO!'' 6.
1

-The thermodynamic' cycle efficiency of a power plant is increased by:
R

Li 'A. decreasing the amount of condensate depressMn (subcooling).

A B. / removing a high pressure feedwater heater from service. '
..

I

.]

( , f C. 'lowcring condenser va.euum'from 29 inches to 25 inches,
'

n ,

L..
3 -

D., decreasing powet from 1006 to 25%. -

-

,i'

h
*

QUESTION: 7.. ,

, , .,
.

,

L

.

If a'. valve closure suddenly stops fluid flow, the resulting piping system
'''M7, 'presnure chan y is referred to as:

.

i| :i

" '
J .A. cavit:stion. t

. , , i';f |- .

lik~
.

B. E shutoff head.
'

,

a
.tw ' n>, , .

s,|| lib', ' C. water hemmer. -

J. <tL
h' jf / -D,! 'valvo chatter.

,

p%'g.
.
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QUESTION: 8. ,,

,'), The conditicn that would cost likely cause cavitation of an operating pump is:-

:
.,. ,

t A. Iowering the suction temperature. 5

4 .: ;

B. throttling the pump suction valve. ;

t'

.C. throttling the pump dischargo valve.
,

'D. -decreasing the pump speed. ;

!
!

.

,

}- QUESTION: 9. I

jf If two identical centrifugal pumps are operating in PARALLEL, then:

A. the total brake borsepower for the system is more than twice the
..'horsepower-of an individual pump.

B. the total head for the system'is the sum of the two individual pump j
capacities.

.. .

C. the total capacity of the system is the sum of the two individual pump
capacities. .

,

'

D. the '.stal brake-horsepower for the system is the sum of the individual
pump brake horsepowers. |

('

.;
' QUESTION: 10.

,

Net positive suction. head (NPSH) is:
,

'

A. the difference between pump suction pressure and the saturation pressure
of the fluid being pumped..

,

B. the difference between the total suction head and the pressure at the eye *

of.the pump.,
'

/./ '
C. the amount of suction pressure required to prevent cavitation. I

D. the difference between the pump suction pressure and the pump discharge ,

, pressure.

,

e

7/

[
,
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t

c s hi G QUESTION:- 11. |
'

| CV
'

'

.A boiling water reactor (BWR) is operating'at a pressure of 1025 psia. 'It has j.

a temperature of.530'F in the suction of the reefrculating pump and an eleva- j

tion head'of 25 psia. Neglecting line lossea, what is the net positive j

suction' head (NPSH)?-

A. '148 psia j
fEJ ,

4

B. 154 psia

,- C. 165 psia l

D. 171 psia !

<

QUESTION: 12.

An acceptable method to reduce water hammer in emergency core cooling systems
'

is to:

A. maintain the system liquid full (vented). :
,

!

B. ensure minimum flow paths are maintained.
<

C. maintain minimum NPSH requirements.

| D. start pumps abainst shut off head,
i

i

| .

QUESTION: 13.

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

1

A. convection.
.

'

B. conduction.
I <

|

L C. radiation. ,

|
'

! D. transmission.
.

;

|

,

FORM B Page 4 of 34
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| 'e, ' QUESTION: '14.'

[ !
. . .

! The: correct order of boiling heat transfet mechanisms, from' the NOST EFFICIENI
3' . ,

i to the LEAST EFFICIENT, is.
,

''

4. ' stable' film boiling, transition boiling, nucleate boiling.

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

IC.- transition boiling . nucleate boiling, stable film boiling.

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

1

|
4- '

4 I

QUESTION: 15.
1

The dominant heat transfer mechanism that occurs when film boiling is present

is:
1

A. convection.

|-
L B. radiation. ]

I
C. conduction, y

1

L D. induction. i
|

'

;

|

QUESTION: 16.

The' HIGHEST heat transfer from the fuel. cladding surface to the coolant
channel is provided by:

i. .

A. fo'rced convection with subcooled coolant (no boiling).

'
B. natural convection with subcooled coolant (no boiling).

..

C. natural convection with bulk boiling of coolant.
'

i

|' D. forced convection with nucleate boiling.

|"

I
1

,

i

PORN B Page 5 of 34
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QUESTION: 17.

L' The correct order of che heat transfer mechanisms existing in the boiling
water reactor (BWR) care (consider inlet-to outlet flow) is:

A. subcooled nucleate boiling, single phase convection, slug flow, annular
flow.

B. annular flow, single phase convection, subcooled nucleate boiling, slug
flow.

.

C. single phasa convection, subcooled nucicate boiling, slug flow, annular
flow.

D. siigle phase convection, subcooled nuclecte boiling, annular flow, slug
flow.

QUESTION: 18.

Boiling improves heat transfer because:

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

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

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

D. 'it produces agitation, which reduces the thickness of the fluid film and
results in the latent heat of vaporization beihg' removed, as the bubbles ;

move away from the heated surfact. J

.

QUESTION: 19.

Select the statement which best describes transition (partial film) boiling.

l' A. A small increase in delta T (at the heat transfer and coolant interface) ;
'

I causes increased steam blanketing and a reduction in heat flux.
|.

B. The temperature of the heat transfer surface is so high that thermal 3

radiative heat transfer becomes significant and heat flux increases.

C. As the delta-T increases, the increasing number of bubbles causes
incretsed agitation and turbulence of the boundary layer consequ ntly
increasing heat flux. i

i
t.

L D. As the delta-T increases a few vapor bubbles are formed which may
collapse when they enter into the bulk of the fluid.

FORM B Page 6 of 34
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' '''
QUESTION:. 20.

*
The onset of transition boiling (OTB) is:

A. the area on a heat transfer curve where the most energy is added to the
coolant.

the period when clad temperature fluctuates as the heat transfer,B. .
coefficient alternates between a high value and a much lower value.

C. the most effective means of heat transfer.

D. the period when clad temperature remains constant as the heat transfer
coefficient becomes negative.

QUESTION: 21.

The relationship between BUNDLE POWER and 3UNDLE FIDW RESISTANCE
characteristics is:

'

;-

A. flow resistance decreases as the quality and two phase flow increase. ;

B. prior to boiling, as bundle power increases, bundle flow decreases.
.

| C. flo, resistance increases as the quality and void fraction increase. I
|

i D. flow orifices minimize the undesirable effects that quality decrease
produces on bundle flow. !

1

|

|
| . QUESTION: 22.
| \

Linear Heat Ceneration Rate (LHCR): i

|
\

| A. is the ratio of the power produced in a given fuel bundle divided by |, ,

| cotal core thermal power. J

|

| B. is the ratio of the average power per rod divided by ;he rod power at
| 1006 power.

'

C. is the sum of the power produced by all fuel rods in a given fuel bundle
at a specific planar cross section. ;

1

D. is the sum of the power per unit area for each unit area of the fuel ;
cladding for a unit length of a fuel rod.

,

1

I.

|
|

I
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'QUE$TIONr 23.
:. - : .

d' The fraction of the limiting power density (FLPD) is equal to:
,

A. LHCR (actual) .I

LMGR (design)

B. ATPF + RPF -

::.e

C.. IEE
APF

-

D. LHCR limit |
CPR

QUESTION: 24

Which one of the following parametsr changes will cause an increase in the j
|.

| critical power of a fuel bundle?
>

1

A. The'subcooling of the coolant entering the bundle decreases. ' j

|

B. The locci peaking factor ir. creases. ;

i 1
. C .- The coolant flow through the bundle increases. ;1

1
,

.D. The axial power peak shifts from the bottom to the top of the bundle. |

| i
I

i

QUESTION: 25. ,

|
\

i Operating the reactor within limits defined by the maximum average planar ;

linear heat generation rate (MAPLEGR) prevents:

A. exceeding 1 percent plastic strain in the cladding..

B. exceeding peak fuel temperature of 2200 *F.

C. the onset of transition boiling in the upper core.

'.,

D. exceeding a peak clad temperature of 2200 *F.

t

,

|
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'
QUESTION: 26..

The fuel bundle power that would cause the onset of transition boiling at some*

point in the fuel bundle is the:

-A. technical specification limit.

B. critical power. .

C. maximum fraction of limiting power density.
'

:
D. maximum power density.

!

QUESTION: 27.

The threshold power for Pellet Clad Interaction (PCI) decreases as fuel
exposure increases beccuse. ;,

A. heat transfer capability is reduced by' buildup of fission products and- i
'j crud layers.

B. chemical embrittlement of cladding occurs due to fission product gases. -

1
C. pellet densification occurs due to fuel burnout.

D.- zirconium hydriding is reduced with fuel burnup . I

1

QUESTION: 28.

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

A. increasing vessel, age.
!, . *

| B. reducing vessel pressure.
1

!. C. reducing vessel temperature.
I:

I: D. reducing gamme flux exposure.
i

,

i

'

|.
|

|

o
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QNESTION: 29.
-

Which QEE of the following correctly describes the c;' ration of a safety valve'

'

installed on a high pressure steam system?
s

A.- A safety valve is initially lifted off its seat by system pressure, thenF

is forced fully open by an air operated piston.

B. As system pressure increases to the safety set point, the pressure
overcomes spring force on the valve operator, causing the valve to open.

C. A safety valve will remain open until system pressure has been reduced to
the pilot valve actuation setpoint.

D. When the open safety valve has returned system pressure to the lifting ,
,

set point, a combination of air and steam pressure above the valvo disk ;

closes the valve.
;

F |

QUESTION: 30.
l

.Which of the following correctly describes the relief mode of operation for a i

safety relief valve (SRV)?

A. The SRV must be manually opened and manually closed using the control
switch.

B. The SRV will automatically open, but must be. reset by the operator before
it will close.

C. 71e SRV will automatically open and close to relieve excess system
prossure. .

D. The SRV must be manually opened but will automatically close to prevent
system depretsurization.

=

'

|
1

1
|

|

|
|

'.

.

4
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0., QUESTION: 31.
I

What precautions is applicable, when transferring a controller for a flow
control valve from automatic to manual control? j

|

A.- Verify that both the automatic and manual controller outputs are the same !

prior to transfer. |.

L
B. Do not attempt to adjust the control signals, since the manual control-

system tracks the automatic signal and adjusting the signals could negate .

the automatic tracking.

C. Verify that the manual controller output is slightly less than the
automatic controller's to prevent flow overshoot on the transfer.

D. Verify that the manual controller output is slightly higher than the
automatic controller's to ensure that no loss of flow occurs on the
transfer.

QUESTION: 32.

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

t

QUESTION: 33...

Laergency core cooling systems (ECCS's) typically have testable check valves
in the discharge lines from the pump to the vessel. How does the testable
check valve operate?

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

B. Instrument air is applied to the valve operator when the ECCS system is
shut down to close the valve and ensure no leak across the seat.

C. The check valve cannot be opened unless the associated ECCS pump is
running.

D. An air solenoid admits air to the valve on system initiation to ensure
that the valve opens.

FORM B Page 11 of 34

. _. . _ . __ _ . _ - - _ _ . - . . . _ . _ . _ _ _ . _ __ _ __~, _



"F A. BOILING WATER REACTOR CENERIC INNDAMETALS EKANINATION .

[ . FORM B . [
s.

-

..

p e: QUESTION: 34.

Which statement best describes the function and use of valve backseats?
.

t

A. Valve backseats are provided to remove pressure from the packing and '

stuffing box and are the normal method used to isolate the stuffing box
for valve repacking.

.

B. Valve backseats are provided to removo pressure from the packing.and
stuffing box and are only used when needed to prevent packing leakage.

'C. Valve backseats are provided as a back up in case the primary seat leaks i

and are normally used during plant operations. ;

D. Valve backseats are provided as a back-up in case the primary seat leaks
and are only used when needed to prevent valves from leaking excessively.

. QUESTION: 35.

Civen the equation for mass flow rate: m-pxAxv

where m -' mass flow rate (1ba/sec)
p = density of flowing fluid (1bm/ft3)

.

'A = cross section of channel of fluid (ft2)
v - average velocity of flowing fluid (ft/sec)

What is the effect on indicated mass flow rate if the liquid being measured :
has air in solution? !

A. Indicated flow would be greater than actual flow.

B. Indicated flow would be less than actual flow.

C. Indicated flow is not affected by air in solution.

D. The effect on indicated flow is unpredictable.
..

QUESTION: 36.
I

!. A leak develops in the high pressure side of a flow detector. What effect does
| that leak have on the flow indication of the detector?

i

A. The measured delta-P will decrease, causing indicated flow to decrease.
i

B. The measured delta P will decrease, causing indicated flow to increase.

C. The measured delta P will increase, causing indicated flow to decrease.

D. The measured delta P will increase, causing indicated flow to increase.

1
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QUESTION: 37. !

,
* What happens to a fluid as it passes through a venturi?

.

A '. Pressure remains constant, but the velocity increases as the diameter of
the venturi decreases.

7

B. Pressure increases, but the velocity decreases as the diameter of the
venturi decreases. i

C. Pressure decreases, but the velocity remains constant as the diameter of
the venturi increases,

s

D. Pressure increases, but the velocity decreases as the diameter of the
;

venturi increases.

!
l

QUESTION: 38.

It is necessary to density compensate the main steam line flow indication t

because the measured change in pressure'across the flow elements is:
,

A. directly proportional to the volumetric flow rate.,

B. inversely proportional to the volumetric flow rate.

C. directly proportional to the mass flow rate,
i

D. inversely proportional to the mass flow rate. :

QUESTION: 39.

What is the reason for the reference leg being connected to the reactor
'pressure vessel (RPV) instead of being filled by a water source independent of

the RPV7 s

"

'A. To provide a vent path for the prevention of a reference leg rupture
during a rapid RPV depressurization.

B. To alleviate the need for density acrw, . tion by keeping the reference.

leg at the same temperature as the ses e leg.
,

C. To make the indicated level proportional to the square root of'the
differential pressure between the reference and variable legs for all ;

reactor pressures.

D. To provide compensation for the RPV pressure exerted on the variable Icg.

1
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QUESTION: 40.

,

i
' '

'If the variable leg temperature of a differential pressure level cell is
higher than the calibration conditions, what will the level instrument ;

indicate?

A. Indicated reactor water level is higher than actual reactor water level. {

B. Actual level if the reference leg temperature is at the calibration !

conditions .

C. Actual level if the reference leg temperature is the same temperature as
the variable leg ;

D. Indicated reactor water level is lower than actual reactor water level,

e

e

QUESTION: 41.

What will the indication be when a level D/P cell fails (D/P - 0)? !

'
A. O of full range

B. 50% of full range

C. 75% of full range
'

D. 100% of full range

i

QUESTION: 42. ;

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

A. Indication will fail high offscale with an open circuit.
.

B. They are generally more e.ccurate than resistance temperature detectors
(RTDs).

,

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

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

I

,

1
1
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t- QOESTION:- 43.
L' ' '

,

The difference between the setpoint and the measured parameter in an automatic i

[ flow controller'is called:

Ec ,

A. gain. ;
,

fB bias. -

' C. feedback, :

f
'

3: D. error. ,

,

i

t

QUESTION: 44. ;

1,

Which of the following valves is MOST LIKELY to be used with a throttling'

2

positioner?
i

A4 Stop valve ;

.7

B. Globe valve }
C. Gate valve ,

D. Butterfly valve

>

QUESTION: 45. ;

The governor on an emergency diesel generator regulates the amount of fuel
L supplied to the diesel engine to: ,

!

A. increase engine speed as load increases. >

|
B. increase generator voltage as load increases, r_

C. maintain engine speed nearly constant as load changes. ~~

D. maintain generator voltage nearly constant as load changes. :
..

!

>

[.

1
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' QUESTION:' 46', !
,

i ,

'

Ver. ting a centrifugal pump prior to operating it ensures that:

A. ,, pump runout will not occur. |
t

B. pump internal corrosion'is reduced,
i
i

C. gas binding is reduced. <

D. starting load is minimized.

!

'OUESTION: 47. ;

What would result from operating a motor driven centrifugal pump for extended
periods of time with the discharge valve shut? ,

. A. No damage, since the pump and motor are designed to operate with the j
discharge valve shut -

r

B. Pump overheating, cavitating, and ultimately pump failure ,

i

C. Excessive motor current, damage to motor windings, and ultimately motor [
failure '

''
.

D. Pump and motor speeding excessively and tripping on high motor' current ,

-': 1,
,

'

QUESTION: 48.

A centrifugal pump is operating at rated 6 peed with an output head of 240 i
>

p sig,. The speed of the pump is then decreased until the power consumption is
1/64 of'its original value. What is the approximate.new output head?

,

A. 3.75 psig.

B. 15 psig ,

C. 30 psig

D. 60 psig ,

1

V

,

;

|

l-
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QUESTION: 49. .{
<

i

Uhat will increase reactor recirculation pump available net positive suction |
'

head? (Assume all other parameters remain constant.) j

A. Loss of feedwater heating while et 804 power I
!
'

B. Increase in reactor coolant temperature from 100 'T to 200 'F during a
reactor startup

C. Decrease in reactor pressure during a normal reactor shutdown
,

D. Decrease in reactor water from the normal level to just below the
low level alarm level

!
QUESTION: 50.

.

Which one of the following items is HQI a characteristic of centrifugal pumps
operating in series?

P

'

A. The available net positive suction head (NPSH) of the second pump'in the
series is greater than the NPSH in a sinsle pump system.

:

B. The capacity-for two pumps operating in series is limited by the capacity
of the first pump in the series.

C. The total head fer two pumps operating in series is approximatley twice
the head for c. single pump supplying the same capacity.

.!

D. The power required to supply two .entrifugal pumps operating in series is
less than twice the power required for each of the individual pumps.

QUESTION: 51.

What is caused by operating a motor-driven centrifu6a1 pump under runout
~ conditions?

A. Pump failure due to excessive pump cavitation.

B. No damage, since the pump and motor are designed to operate without
failure under pump runout conditions.

C. Motor failure due to excessive current being drawn through the motor
windings.

D. Pump failure due to overheating, caused by the increased impellor-to-
casing friction.
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T ' QUESTION: 52. ]hc. .

sA single speed centrifuge 1 fire pump takes suction on a storage tank and
.

discharges through a flexible fire hose. Which of the following correctly i
'

describes the response of the pump discharge flow rate?
|

'A. Remain constant as the elevation of the pump discharge piping is raised

B. Increase as the elevation of the pump discharge piping is raised-
i
}

C. Decrease as the level in the storage tank on the pump suction is lowered
,

D. Remain constant as the level in the storage tank on the pump suction is
lowered ,

!

P

QUESTION: 53.

IWhat will occur by operating a positive displacement pump with insufficient
net positive suction head?

A. Slip

B. Decreased pump speed .

C. Water hammer

D. Vapor binding ,

QUESTION: 54.
~'

For large electric motors, why must the number of starts over a period of time
be limited?

A. Protect the power supply cables from insulation breakdown due to high
starting current-

t

B. Protect the motor windings from overheating

C. Prevent motor thrust-bearing damage due to lack of lubrication

D. Prevent rotor seizure due to thermal expansion of the windings caused by
high starting current

|

|
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-y' '' QUESTION: '55. .

'

1

'
2 Civen the following conditions for a variable speed motor driven centrifugal-

.( ' , Pump:

'

j \,f
Flow rate - 2000 gpa'+

Motor current - 100 amperes+ ,

~.
,

,y

If the flow rate is increased to 4000 spa, which one of the following' motor
current values MOST CIDSELY approximates the actual value?

,

A. '200 amperes
i

B. 400 amperes
i

C, 800 amperes

D .' 1600 amperes. ,

;

QUESTION: 56.

Which of. the following best describes the motor current indications that would [
be observed during'the start of a large'A.C. motor at full load? |

!'

A. Amps. slowly increase.to the full load value'. ,

'

B. Amps immediately increase to the full-load value.
.

:

C. Amps immediately increase to approximately three times the full-load,

value and then decrease to the full load value. 'l

.D. Amps'immediately increase to approximately six times the full load value
and then decrease to the full-load value.

.i

l' '

QUESTION: 57.L -

1. >

Which of the following correccly describes the effects on generator excitation
with the generator paralleled to the grid?

|

ls A. Increasing field current increases excitation and shifts power factor
| from lagging toward leading.
|

| B. Increasing field current increases excitation and shifts power factor
j, from leading toward lagging.

I, C. Decreasing field current increases excitation and shifts power factor ,

,

from leading toward lagging.
,

! D. Decreasing field current increases excitation and shifts power factor
from leading toward lagging.
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QUESTION: 58.
.

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

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

i

B. water side is valved in before the steam side to prevent thermal shock
from occurring.

" C. water side is valved in before the steam side to ensere adequate venting. -

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

QUESTION: 59.

Decreasing the temperature of a cooled system using a shell and tube heat
exchanger is NORMAL 1Y accomplished by:

A. increasing the cooling system flow.
'

B. increasing the cooled system flow.

C. decreasing the cooling system flow.

D. decreasing the cooled system flow,
.

QUESTION: 60.

Which of the following changes will DECREASE subcooling of the condensate
water?

*

A. Isolate one bay of the condenser circulating water system.
.

B. Decrease circulating water temperature.
.

C. Increase circulating water flow.

D. Decrease the main turbine generator Megawatt load.
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; ' QUESTION: 61.
.

During normal reactor, operation', a main condenser develops an air leak which
decreases vacuum at a-rate of 1 in Hg/ min. Which of the following' plant
parameters would be the EIR11'to show an INCREASE because of this condition? j

'
'

A. Extraction steam flow -|' <

:

B. Generator megawatt output 1
.i

C.. LCirculating water outlet temperature q
*

l
1.D. Condensate temperature

'|

, QUESTION: 62.

What is the saturation temperature for a boiling water reactor (BWR) operating
'

at 920 psig.? [Use steam tables.)
r

A. 532.6 'F
.
>

B, 533.9 *F

C. 536.5 'F |

D.. 538.4 'F
.

*

-QUESTION: 63.

1Ryr should fouling of heat exchanger tubes in closed cooling water systems be
MININIZED?

A. To prevent excessive heat transfer rates, !

.

B. To prevent the cooling water outlet temperature from exceeding design ,

limits'.'

C. To maximize the pressure the drop across the heat exchanger.

D. To maximize the heat transfer rate.

.

!

6
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QUESTION: . 64. .

.

' .Why'is proper venting of a shell and tube heat exchanger important? - j

A. An air bubble reduces the heat transfer coefficient of the heat ;

exchanger. ]
1

'B. An air bubble causes pressure transients within the tubes as heat load- |

chanSes. ]

C. An air bubble will cause thermal shock as it moves through the heat [
exchanger. |

It

D. An air bubble will cause corrosion in the heat exchanger.

,

QUESTION: 65. '

What is the purpose of a mixed bed demineralizer? '

A. To remove both positively and negat.ively charged ions.

B. To reduce the conductivity without affecting the pH of the water.

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

D. To increase the conductivity of the water to greater than 1.0 micrombos. '

QUESTION: 66. |

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

A. Reduction of delta P across the demineralizer because the resin is
essentially bypassed

_

B. Reduction in demineralization efficiency because the resin is essentially
bypassed

C. Loss of resin due to agitation as a result of increased velocity through
the demineralizer |

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

,
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h' QUESTION: 67.<

, ,

,
.

. j..

E :The:first indication of resin depletion in the affluent of a domineralizer is:- 1

|I

A. .a decrease in suspended solids'. j!

b
3. ;an increase in the conductivity.

g..

; C. a decrease in chlorides.
1
4

D. an increase in resin fines. -

:

|
I

QUESTION: 68.
~

'

If the breaker control power is lost to a supply breaker for an operating pump
-motor, the breaker:

l- E t A, will trip on undervoltage.
,

B. will remain closed until tripped locally by an operator. .

.

C. will remain closed unless a fault trip occurred.'

D, will remain closed until tripped remotely by an operator, f

QUESTION: 69.

What is the definition of a thermal overload device?
,

A. A balanced circuit that compares actual current to a fixed overcurrent
*

signal which, when exceeded, trips a relay.
'

B. An in-line thermal coil that, when subjected to a high current, overheats
and actuates a circuit-interrupting device.

_

C. A temperature monitor that senses the temperature of the operating )
equipment and trips the circuit breaker if the temperature exceeds preset
limits.

D. An induction coil that generates a secondary current proportional to the
primary current, closing the trip circuit contacts.

1
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. . ?L'./ -QUESTION: 70.0
,,

i

Never open or close a high voltage (greater than 750 volts) air break !
-

disconnect unless
4

A. .the current flowing through it is approximately zero.
.

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

C. the circuit it is in is already open.
,

o D. a parallel path exists for current flow.
.,

.

'

i

-QUESTION: 71.
;

If a generator output breaker is closed with generator frequency lower than
; grid frequency, what will result? (Ansume that no generator relay protection _ ,

L is actuated.) '

,

A. The generator will motorize.
1

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 '|
s

frequency (the' oncoming) generator. '

!

QUESTION: '72.

For a circuit breaker-placed in the test position, which of the following '

statements is correct?
, ,

'

t

A. Control power is available to the breaker and functions normally to open
and close the breaker. i

"
;

.B. The test position can only be used to test a circuit breaker on a dead
bus.

C. The main power contacts remain connected to the load, but the breaker
trips free when tested.

D. The test position disables the overload devices, allowing them to be set
during normal operation. .

>

I
>
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| _ QUESTION: 73.* - '

,

. ..
The term neutron generation time is MOST ACCURATELY defined as the average [.

* ' time between: -

.

*
,

A. neutron absorption and subsequent fission.

B. the production of a delayed' neutron and subsequent neutron absorption,. ,;
,

C. fission and subsequent production of a neutron. *

s
'

D. neutron thermalization and subsequent neutron absorption. ;

' QUESTION: 74
.;..

K,gg is HQI dependent on:

A. core dimensions.
'

B. core burnout.

C. moderator to fuel ratio, ,

'
D. installed neutron sources.

QUESTION: 75.
.

The fractional change in neutron population from one generation to the'next is
called: ,

A. beta. k
;

B. K,gg.
- ' C. lambda.

'
.

D. reactivit .j

,

i

.
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QUESTION: 76. |
. .

What is the definition for DELAYED NEU' IRON FRACTION? .

i

A. Fraction of the total number of delayed neutrons produced from fission, '

born from delayed neutron precursors
|

B. Fraction of the total number of fast neutrons produced from fission, born i

from delayed neutron precursors j

C. Fraction of the total number of neutrons produced from fission, born from '

delayed neutron precursors
'

. D. Fraction of the total number of thermal neutrons produced from fission,
,

born from delayed neutron precursors.
!-

QUESTION: 77.

- { After initial criticality, the reactor period is stabilized. The* source range
channels are repositioned so that the count rate is 100 cps. Sufficient

positive reactivity is added to establish a 120-second period, How much time
will it take for the count rate to increase to 10,000 cps with no additional

operator action? ;

A '1.2 minutes ,

B. 4 minutes

C. 9.21 minutes

D. .15.82 minutes

QUESTION: 78.
.

During a reactor startup, the reactor is critical at 3000 counts per second.
A control rod is notched out, resulting in a doubling time of 85 seconds. How
much time is required for the reactor to reach 888,000 cps?

A. 483 seconds ,

|

B. 612 seconds;

C. 697 seconds

D. 965 seconds
|>
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QUESTION: 79.
~

y,
'

.\;>

L' "O .The change in reactivity produced by a unit change in reactor coolant
temperature, defines which reactivity coefficient? |,>

,

v , <

A. Void |
, - >

B. Moderator * '
'

i

| C. ' Power>

i
'

N. .D. Doppler (

9

'4

| QUESTION: 80.
'

.
. ,

IS Assume a reactor had been shut down for a shift, and shutdown cooling is in' ,

[ service. Which of the following coefficients of reactivity will act FIRST to '

: .chanSe core reactivity upon a loss of shutdown cooling? :
';

rs

'- A. . Moderator temperature: coefficient

B .- Doppler coefficient

C. Void coefficient t

'. l

D. Pressure coefficient
,

j . QUESTION: '81.

L In regard to core parameters that affect control-rod worth, which one of the I

following statements is correct?

L A. . control rod worth decreases in areas of increased flux due to rod
L.

1 ' shadowing, t-

L
'

l' B.. control rod worth increases with an increase in voids . .

'

,
C. control rod worth increases witn an increase in fast neutron flux.

| D. centrol rod worth decreases when approaching end of core life (EOL) .
!

,

|

|

|

|

|

|.
!

|
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QUESTION: 82. ,

'

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

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

;

5. small local power decrease due to the shadowing effect of nearby control *

'rods.

C. small local power decrease due to increased local Doppler effects. |
i

D. large local power increase being offset by a void related power decrease.
f
.

QUESTION: 83. ,

What are the substances in the correct order, from LARGEST TO SMALLEST, of f

microscopic cross section (thermal neutrons) for capture? ;
i

A. U 235, H20, Xe 135

IB. U 235, Xe 135, H2O
,

C. Xe 135, U-235. H2O

D., Xe 135, H20, U 235

t

QUESTION: 84.

!A reactor has been shut down for 2 weeks after extended power operation. What
control rod movement is required to maintain 10 percent stable power

'

immediately after startup?
,

A. Small amounts of rod insertion to compensate for LPRM chamber depletion.
,

B. Small amounts of rod withdrawal to compensate for Samarium buildup.

C. Small amounts of rod insertion to compensate for installed poison
burnout.

D. Small amounts of rod withdrawal to compensate for Xenon buildup.
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QUESTION: 85.h
' ;

! '' . - Following a reactor' trip-from s.long term, steady stare, 100 percent power .

L =run, the reactor is to be taken critical. The calculated estimated critical t
.

' conditions (position) are based on a XENON-MLEE cora. What is the shortest !'
'

in time after the initial trjlp that this condition would exist?-
;

,

o
-

*

C A. 8 to 10 hours ,

B. 24 hours ;'

i *
:<

C. 40 to 50 hours |

D. 70 to 80 hours ,

l ,

'

QUESTION: 86. ;

If equilibrium reactor power level is increased from 50 percent to 100-

percent, equilibrium xenon ccncentration will increase to a level that is:
I

A. less than twice the 50 percent power concentration.

l' B. . equal to twice the 50 percent power concentration. |

C. ,more than twice the 50 percent power concentration. .

D. unpredictable unless the ruct duration of operation at the two power i
levels is known.

'i.

>

QUESTION: 87.

A reactor has been operating at 50 percent power for a week when power is
P

quickly ramped (over four hours) to 100 percent power. How would the Xenon ,
'

concentration in the core respond?--
,

A. Decrease, then build up to a new equilibrium concentration in 40 to 50
hours

i B. . Increase to a new equilibrium concentration in 40 to 50 hours

C. Decrease, then quickly build up to a new equilibrium concentration in
l' eight to 10 hours

D. Remain the same because Xenon concentration is independent of flux level

1'

i
l'

s

|
1
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P QUESTION: 86.

' What is the difference in peak xenon concentration following a reactor scram
after 1 week at 100 percent power as compared to a scram after 1 week at 50

3

percent power?
I

''

A. The time to reach the peak is shorter efter 100 percent power than after
50 percent power, due to the higher iodine decay rate. -

B. The peak from 50 percent is of a smaller ma6nitude due to the lower Xenon
burnout rate. .

I C. The peaks are equal because the decay rate of iodine remains constant.

D. The peak from 100 percent power is of a larger magnitude, due to the ,

larger initial Jodine concentration.

,

QUESTION: 89.

When comparing control rod worths during a reactor startup from 100 percent ;

peak xenon and a reactor startup from xenon free conditions:

A. center control rod worth will be higher during the peak xenon startup
than during the xenon free startup. -

.

1

i B. peripheral control rod worth will be higher during the peak xenon startup
than during the xenon free startup.

C. both control rod esorths 'will be the same regardless of core xenon
conditions.

|- D. it is impossible to determine how xenon will affect the worth of center
j and peripheral control rods.

|

.-

QUESTION: 90.

A reactor has been operating at 100 percent power for about two weeks when
| power is reduced to 50 percent, What is going to happen to the Xenon 135

concentration in the core?

L A. There will be no change because lodine concentration is constant.

B. Initially Xenon will increase, then decrease to a new lower equilibrium
value.

C. Initially Xenon will decrease, then increase to a new higher equilibrium
value.

D. Xenon will decrease to a new equilibrium value.j.
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QUESTION: 91.o
. . ..

If a reactor that has operated at 100 percent power for ten days is shut down );

L rapidly,. xenon concentration will: j
,

^

| 1

A. slowly decay away to almost zero in three days. |! '

l

I B. increase to a new equilibrium in three days. .

C. peak in about a half day, then decay to almost zero in three days. |
;.

D. ramp down with reactor power.
1

3

)

QUESTION: 92, 1

r

b What is-the definition of the term BL M LE POISON?
$Y A. Isotopes manufactured into the fuel with large-scatter macroscopic cross

sections.
,

B. Thermal neutron absorbing material added to the fuel, during the'

manufacturing process.s c

C. Neutron absorber materials produced in the fuel by fast neutron
absorption.

,

D. Fast neutron absorbing material loaded into the upper third of the core ,

to aid in slowing down neutrons.

i
t

QUESTION: 93.

During a reactor startup, as K approaches unity, which of the following
statements is correct for EDUA!. f'OSITIVE REACTIVITY ADDITIONS?

'~

A. The changes in neutron population are larger as K,fg approaches unity. -

B. As the neutron population increases, the number of neutrons lost per
generation decreases.

C. The number of fast neutrons gained per generation increases more slowly
as Keff approaches unity.

D. A step increase in Keff increases the neutron population and therefore
decreases the number of neutrons lost per generation.

,
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1
, ,

j. During reactor startup, critical rod position is NOT affected by: |
!

A. control-rod worth.

I B source. range initial count rate. |

,

'
- C. fuel temperature.g

,

D. core age.

!

QUESTION: 95.

During a reactor s;tartup, as Keff approaches 1.0, it takes longer to reach an '

equilibrium neutron count rate due to the increased effect of:

A. prompt neutrons.

B. delayed neutrons.

;C. fast neutrons,
h-

D. slow neutrons.

|

|- QUESTION: 96.
,

'

Assume a reactor is critical at a power level below the point of adding heat.
| For an equal positive reactivity insertion, the reactor' period would be:

|' A. shorter if the core were xenon free.'
'

B. longer at EOL than at BOL.
~

C. shorter at EOL than at BOL.

..

longer at higher moderator temperature.D.

i

,

b

.

|
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QUESTION: 97.o

H.
!' 'For which one of the following events will the Doppler coefficient act ElRSI

to counteract the reactivity addition to the core?

A. A control rod drop during reactor power operation
..

B. The loss of one feedwater heater (extraction steam isolated) during
reactor power operation

C. Tripping of the main turbine at 45 percent reactor power
,

D. A safety relief valve opening during reactor power operation '

QUESTION: 98.

A reactor is operating at 100 percent power and flow. Reactor power is
reduced by driving control rods in. (Recirculating pump speed remains
constant.) What is the effect on core flow? -

A. Core flow will increase, due to the decrease in two phase flow
resistance.

B. Core flow will remain constant, since reactor power does not affect core
flow.

C. Core flow will decrease, due to an increase in two phase flow resistance. ,

D. Core flow will increase, due to the increase in recirculation ratio.

|

l
1

QUESTION: 99.

What is the effect of isolating extraction steLa to a high pressure feedwater

| heater while at 90 percent of rated power? 7.

|

A. The core inlet subcooling remains the same while the turbine generator
MWe output decreases.|

1

i

| B. The core inlet subcooling and the reactor power (MWt) decrease.

C. The reactor power (MWt) and the turbine generator MWe output remain the
same,

l D. The core inlet subcooling increases and the turbine generator NWe output
I increases.

!
|

|
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QUESTION: 100.
'

i
' *

. . a shortly after a reactor trip, reactor power indicates 0.5% when a stable i

;;p :negarive startup rate (SUR).is attained._ Reactor power will be' reduced to )
' '

0.05% in-approximately seconds. 1

!

A. 360q.,,

B. 270 ;,

4

<c. 180
'

l

D. 90 )
)t

!>

,

s

?; Y

!

i
.

,

i

>
,

h

!

:

?

3 .

:

- ~ . i,

:

I

i

i

!
l

,

i

,

|
1. ,

|
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