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t

n 61992 ,

Docket No. 50-285
'

Licente No. DPR-40

Omaha Public Power District
ATTN: W. G. Gates, Division Manager ;

iNuclear Operations
444 South 16th Street Mall
Mail Sto) BE/EP4
Omaha, N E 68102-2247 ;

Gentlemen:
,

a

SUBJECT: GENERIC FUNDAHFNTALS EXAMINATION RES'JLTS
,

This lettar forwards the results of the' Generic Fundamentals Examination - :
'

Section (GFES) of the written operator licensing examination that was
,:dministered on June 10, 1992,<to nominated employees of your facility. We i

are forwarding.the following items:
,

o the examinations, including answer keys,.
.

o the results for your nominated employees, and
,

o copies of the individual answer sheats completed by your
, nominated employees

,

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

In accordance wfth the C(4 1ssion's regulations, 10 CFR 2.790, a copy of this '

letter and the examination and answer key will be placed in the NRC's Public
Document Room (PDR). The individual. results.and answer sheets are _ exempt from
public disclosure and therefore will not be placed in the PDR.

Quen1xis concerning this examination should be directed to Dr. George Usova
at (301) 504-1064.

Sincerely..

[(&G -

% Bill Beach, Director ..
'Division of. Reactor Projccts

Enclosures: As stated-

f
'

cc: next page o y, o[h!9207140167'920706 , ,

'PDR: -ADOCK 05000285 / /
_Y PDR v

,

'
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Omaha Public Power District -2-

cc w/ enclosures:
Omaha Public Power Distri.t
ATTN: J. K. Gasper, Training Manager
P.O. Box 399
Fort Calhoun, NE 68023

.
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Omaha Public Power District -3-

bec w/o enclosures:

DRP Section Chief
S. Bloom, NRR Project Manager (MS: 11-D-23)
RIV File
L. Miller, TTC
J. L. Milhoan, RA
J. L. Pellet: Rdg file

bct w/ enclosures:

DMB (IE42)
L. A. Hurley: GFES file<
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JUNE 1992 GENERIC FUNDAMENTALS EXAM
PRESSURIZED WATER REACTOR

FORM ANS FORM ANS FORM ANS FORM ANS
A B A B A B A B

1 29 A 26 54 C 51 79 D 76 4 0
2 30 A 27 55 B 52 80 A 77 5 B

3 31 0 28 56 C 53 81 C 78 6 0
4 32 C 29 57 0 54 82 D 79 7 C

5 33 D 30 58 C 55 83 A 80 8 C
6 34 B 31 59 8 56 84 B 81 9 C

7 35 0 32 60 0 57 85 A 82 10 B
8 36 0 33 61 B 58 86 A 83 11 B

9 37 D 34 62 D 59 87 8 84 12 B
10 38 A 35 63 A 60 88 A 85 13 C

11 39 C 36 64 0 61 89 C 86 14 A
12 40 B 37 65 0 62 90 A 87 15 D

13 41 A 38 66 C 63 91 A 88 16 C
14 42 D 39 67 C 64 92 C 89 17 D

15 43 C 40 68 C 65 93 A 90 18 D
16 44 0 41 69 A 66 94 8 91 19 C

17 45 0 42 70 B 67 95 0 92 20 A
18 46 A 43 71 C 68 96 C 93 21 B

19 47 B 44 72 A 69 97 8 94 22 B
20 48 C 45 73 D 70 98 8 95 23 B

21 49 D 46 74 0 71 99 B 96 24 C
22 50 A 47 75 C 72 100 A 97 25 B

23 51 B 48 76 D' 73 1 C 98 26 A
24 52 B 49 77 C 74 2 B 99 27 B

25 53 C 50 78 A 75 3 B 100 28 8

)
I

_. .. .. .. . .
.
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11RC GE!!ERIC FUl1DAl4EliTALS EYMATION
CEECKLIST - PWB

1. Verify r6ceipt of PWR examination, form A and B.

2. Verify each examination form has:_

- Cover sheet (page 1)

- Rules and guidelines (page 2)
;.

- Equations and conversions handout (page 3)
,

3. Verify each examination contains 100 questions. -

|
'

- Form A (pages 4 through 46)
!

- Form B (pages 4 through 47)4

i
,

i
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!

UNITED STATES NUCLEAR REGULATORY COMMISSION [
PRESSURIBED WATER REACTOR GENERIC FUNDAMENTALE BEAMINATION ;

JUNE 1992 - FORM A

!
*

'Please Printt

Names
.

Facilityt
:

ID Number:

Start Time: Stos Times !

INSTRUCTIONS TO CANDIDATE

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

SECTION QUESTIONS % OF TOTAL DCORE
.

COMPONENTS 1 - 44
'

REACTOR THEORY 45 - 72

'

'

THERMODYNAMICS 73 - 100

TOTALS 100

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

,

Candidate's Signature

|

*
,.

'

-1-
,
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R E EJ_AND GUIRELINES.FOR.THE
RENERIC FUNDAMENTALS EXAMINAT1QH

|

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

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

2. Fill in the name of your facility.

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

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

5. Two aids are provided for your use during the examination:

(1) An equations and conversions sheet contained within the
examination copy, and

,

(2) Steam tables provided by your proctor.

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

7. Scrap paper will be provided for calculations.
1

8. Cheating on the examination will result in the automatic
forfeiture of th'is examination. Cheating could also result in
severe penalties.

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

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

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

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

i

l
-2-

|
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9EMERIC. j'UNDAMENTALS REAMINATIONS SECTION
EQUATIO''S AbD CONVERSIONS _ EANDOUT SHEET |h

EQUATIONS
..... ..--... .. ........ .. .-- ..-...---....--.. .. ....--....

. .

Net Work (out)Q = mc aT Cycle Efficiency =p

Energy (in)

. .

Q = mah SCR = S/ (1 - K.,,)
CR (1 - K,,,) 3 = CR (1~ Kef f ) 2Q = UA6T g 2

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

sgp, 2 6. 06 ( A,yp) g , (1 - K.,,)e
(4 p) (1 - K ,,)g

'

Pn P,10"" SDM = ( 1 - K,,,) / K,,,

P = P,e*U Pwr = W,'m
..

. .

t = 1/ (p - 3)( () - p) / A,,,p )-r = (1/p) +4

*

( X,,, - 1) / K,,, 1 = 1'x 10 seconds=p

p = AK,,,/K,,, A,,, = 0.1 seconds"'

v ( P, - P ) '+ (Ir,' - $ ) + g ( 2, - z) = 0-2
g

t 2

|

i

: CONVERSION 8
| ---.........-------..--..................................--.......

3.7 x 10'' dps' 1-kg = 2.21:lbm1 CurieI =
1

3
-2.54 x.10 BTU /hr 1 Mw = 3.41-x1 10' BTU /hr1.hp ir

778 ft-lbf 'F = .9/5 'C + 321 BTU =
.

;

5/9('F - 32)*C- =

| i

.

-3-

,



. . - - . . . _ . - - . . - . - - -_...-.-. .. - . . - - . . . - _ . - . - . . -.- . . . - . .-

!

!
USNRC GENERIC FUNDAMENTALS EXAMINATION,

j. PWR - FORM A

j. QUESTION: 1
i

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

4

j A. Safety |
.

| B. Control

| C. Sentinel

: D. Pressure regulating

i
:
;- QUESTION: 2
:
i Refer to the drawing of a hydraulically-operated valyc that 16 )
I shown in a throttled position (see figure on next page).

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

A. Fully open

B. As is

C. Fully closed

D. Mid-position

s

S

*

- M'

.
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A.

TO HYDRAULIC
ACCUMULATOR

c:t
- . .

C 3*V=l)it c =gnc

}

\
"

d;1

.
Iw/T

o,

h,9"g1hawh -

'

I' 2 |
.. ,,

* N |/

N \N 'a

N

HYDRAULICALLY OPERATED VALVE

.
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 3

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

Which one of the following could cause this condition?

A. A hydraulic lock has developed under the valve disk.

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

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

D. The valve disk has jammed against its backseat by the
difference in the thermal contraction of the stem and the

'

bonnet.

QUESTION: 4

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

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

B. open direction until flow sounds are heard, then close the
valve using normal force.

C. close direction using normal force and verify there is no
substantial handwheel movement.

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

.

.

-6-
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 5

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

A. zero.

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

C. lower than actual flow rate.
i

| D. higher than actual flow rate.

QUESTION: 6

Which one of the-following_will cause indicated volumetric flow
rate to be lggar than actual volumetric _ flow rate using a
differential pressure flow detector that is connected to a
calibrated orifice?

A. System pressure decreases.

B. The orifice erodes over time.

C. Debris becomes lodged in the orifice.

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

QUESTION: 7
s

A differential (D/P) detector is being usep to measure main steam
flow rate. At a steam flow rate of 5 x 10 lbm/hr measured D/P
is 40 paid.

If steam flow cuanges such that current-D/P is 30 paid, what is
the current staan flow rate?

A. 2.11 x 10' lbm/hr
B. 3.54 x 10' lbm/hr
C. 3.75 x 10' lbm/hr
D. ' 4. 3 3 x 10' lbm/hr

.

(

-7-
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USNRC GENERIC FUNDAMENTALS EXAMINATION !

FWR - FORM A '

QUESTION: 8 |

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

1
'

l
A. Venturi i

B. Flow nozzle !

C. Pipe elbow

D. Orifice

QUESTION: 9,

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

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

,

A. increase in direct proportion to the temperature rise.
B. increase but remain less than actual level.
C. decrease in direct proportion to the temperature rise.

'

D. remain the same although actual level increases.

ErEune
i

V'/
WATRA

,
-

/ . /f,y
. :...

.

TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR

-8-
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 10

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

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

A. directly; level

B. inversely; level

c. directly; mass

D. inversely; mass

nePanswes Leo
PILL CONNECTION

Q l'

t
' . . on va,on

PRESSUME

-

|
/ WATEn

EQUALIZIN. /
""

s

|w/'

DIP
DETECToM

|
!

|

!

TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR

.

-9-
!
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USNRC GENERIC FUNDAMENTALS EXAMINATION-
PWR - FORM A

;

QUESTION: 11 i

. Refer to the drawing of.a steam generator differential pressure
'

level detector (see figure below).
i

With the reactor ohutdown, steam generator (S/G) pressures are
inadvertently decreased from 900 psig to 700 psig in 5 minutes
due to operator error.

I .
'

After the S/G pressures stabilize, indicated S/G level will_be
than actua' level if reference leg flashing occurs,

and after the condensing pot refills, indicated level will .

|
*

-

A. higher; stabilize above actual level
,

B. lower; stabilize below actual level

C. higher; decrease and stabilize near the actual level
.

D. lower; increase and stabilize near the actual level

eftas esmonatoa

* '
, + ,.

:h.''

.

\|,,.'-||co~ty"=*

\. -p .

. . . 'V ..-
: ..- ..

.
.,

I !

**y'.7.- / waTem
g -

:

LZ
- - - _ _ _ ,

j7,,,

8ttAM OENE ATOR DFFERENTIAL PRESSURt LEVEL DETECTOR

e

|

10 --

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



. - . . _ - - . - . - . _ _ . _ . - - - ---

USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 12

A simple bellows pressure detector is located in the reactor
contain:nent with its low pressure side vented to the containment.
If a main steam break raises containment pressure by 40 psig, the
associated pressure indication (disregarding-any temperature
effect on the bellows) will

,

A. increase by 40 psig.

B. decr' ease by 40 psig.

C. increase by the square root of 40 psig.

D. decrease by the square root of 40 psig.

QUESTION: 13

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

A. low.

B. high.

C. as is.

D. to midscale.

|

QUESTION: 14

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

A. U'3 s coating of natural enrichment on both electrode surfaces0
(

B. U0 coating with highly enriched U-235 on both electrode3s,

i surfaces

C. U0 coating of natural enrichment on the inner surface of3 s
the chamber

D. U0 coating of highly enriched U-235 on the inner surface of3 s
the chamber

.

I

- 11 -
i

-.
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 15 l

|
In an automatic flow controller, the range of values around the i

setpoint of a measured variable where ng action occurs is callcd:

A. bics.

E. error.

C. deadband.

D. deviation.<

i

.

QUESTION: 16

An amargency diesel generator (D/G) is the only power source
connected to its emergency bus. The governor of the D/G directiv
senses D/G __ and directly adjusts D/G flow to
maintain a relatively constant D/G frequency.

!

A. load; air

B. load; fuel

C. speed; air

D. speed; fuel
a

i

:

.

- 12 -

. . . . ., . ..s



_ _ - . . _ __. _ __ _ _ _ _ _ _.

USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 17

Which one of the following describes the response of a direct-
acting derivative controller, operating in automatic, to an
increase in the controlled parameter above the contrc11er
setpoint?

A. The controller will develop an output signal that continues
to increase until the controlled parameter equals the-

controller setpoint, at which time the output signal becomes
constant.

B. The controllar will devnlop an output signal that-will remain
directly proportional to the difference between the
controlled parameter and the controllec setpoint.

C. The controller will develop _an output signal that continues
to increase until the, controlled parameter equsls the
contreller setpoint, at which time the output signal becomes,

.; zero.
*

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

QUESTION: 18

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

; difference between the:
.

A. control point _and setpoint.
I

B. control point and proportional band.

C. deadba:.d and setpoint.

D. deadbana and proportional band.

'

I.

1

|

|

.

- 13 -
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USNRC GENERIC FUNDAMENTALS EXAMINATION
! PWR - FORM A
i

i QUESTION: 19

'

What precaution must be observed when transferring a volve
1

controller from the automatic mode to the manual mode.of control?
!

i A._ Ensure that a substantial deviation is established between
; the automatic mode and the manual mode.
~

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

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

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

V

.

,

QUESTION: 20

Which one of the following is not-a normal indication of a
{ gas / vapor bound motor-operated centrifugal pump that is operating

in a cooling water system?
,

t

j A. Fluctuating pump discharge pressure
i

B. Reduccd system flow rate

C. Increased pump motor current

D. Increased pump noise level
i

,

| QUESTICN 21
'

When a :er..trifugal pump is operating at shutof f head, it is
pumping at capacity and . discharge head.

| A. naxinun; minimum

- B. maximum;' maximum

C. minimum;-minimum
4

D. minimum; maximum

:
.

,

- 14 --
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM t.

; QUESTION: 22
,

'
.

The available not positive suction head for a pump may be !
expressed as '

j A. suction pressure minus saturation pressure of ts.e fluid being
pumped.

l B. suction pressure plus discharge preesure.

C. discharge pressure minus saturstion press.ure of the fluid
4

being pumped. 1

7

2

; D. discharge pressure minus suctione pressure.

i
; 1

j QUESTION: 23
'

! A centrifugal pump is operating in a clossd system with all
i valves fully open. If the pump discharge valve is throttled 75%

closed,. pump motor current willt ,

i
A. increase and stabilize at a higher value. :

-

,

f B. decrease and-stabilize at a lover value.
4

-

| c. increase briefly, then return to original value.
,

;

j. D.- decrease briefly, then return to original valve.
,

1

!
,

I
,

$

i

!
,

;

G

!

i

:

'

1

\ .

p

'

'

- 15 -
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 24

|. Which one of the following is an indication of pump runout?

A. Low pump flow rate,

B. High pump vibration

C. Low pump motor currert

D. High pump discharge pressure
,

QUESTION: 25
,

A variable-speed positive displacemen*, pump is operating at 100-

rpm with a flow rate of 60 gpm in an open system. To decrease
pump flow rate to 30 gpm, pump speed must be decreased to
approximately:

A. 25 rpm.

B. 3a rpm.

' '

C. 50 rpm.

| D. 71 rpm.

,

|

l

,

I

.

| !
'

!

|

I

| - 16 - |
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a

USNRC GENERIC FUNDAMENTALS EXAMINATION
'

! PWR - FORM A
1

QUESTION: 26
..

Refer to the drawing of four sets of centrifugal pump operating;

; curves (see figure below). Each set of curves shows the
;. combination of two pump / system operating conditions.

,.

Two identical constant-speed centrifugal pumps are operating in'

3 series in an open system when one pump trips. <

Which set of operating curves dcpicts the "before" and "after"
'

|
conditions described above?

'

A. 1.
.

', B. 2.

' C. 3.

! D. 4. -

i

*

| = == =
,

I. S.
;

!

|

|
,

M

T

c = -- cua.

!

|

|

b

.

- 17 -
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:

i-
; USNRC GENERIC TU:IDAMENTALS EXAMINATION <

PWR - FORM A i

!
j QUESTION: 27 ;
i

I Which one of the following is.ngt an indication of a locked
|| reactor coolant pump rotor?

iA. Low reactor coolant system flow trip
i

,

B. Decreased flow rate in unaffected loop (s) |
.i <

; C. Reactor coolant system pressure transient <

i
; D. Increased reactor coolant pump amps with possible breaker
j trip

*

i
4

'i

i

| QUESTION: 28

! A main generator is operating in parallel with the power grid.
'

: If the voltage supplied to the' generator field is slowly and -

continuously decreased, the generator will experience high
| current due tos (Assume no generator protective actuationa
' occur.) -

A. excessive generator Mwe. .

.

! B. excessive generator KVAR (lagging).
i

| C. excessive generator KVAR (leading). '

' D. generator reverse power.

'

;

QUESTION:- 29

| A centrifugal pump is operating with the following parameters:

Speed = 1,800 rpm
: Current- = 40 amperes

Pump Head = 20 psi
j Pump Flow Rata = 400.gpm
:-
4 What will be the new value of pump head and current if the
| speed ~is. increased to 2,000 rpm? ~
1

. A. - 22 psi, 49 emps
.

'

B.-- 22 psi,,55 amps

C. 25 psi, 49 amps
,,

D. 25 pai,R55 amps
'.
3

"
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:

QUESTION: 30

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

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

B. resistance is added to the electrical circuit after motor
,

j start to limit running current. I

C. the stator is essentially a short circuit until a voltage is;

developed in the rotor.

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

! QUESTION: 31
*

,

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

i.

| A. wear of motor thrust bearings.

B. heat buildup within the motor windings.
C. torsional stresses on the motor shaft..

D. arcing and degradation of motor breaker contacts.-

.

QUESTION: 32
|-

| Whenever possible, a heat exchanger should be placed in service
j by introducing both fluids gradually and simultaneously to:
'

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

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

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

>

D. prevent excessive thermal stresses in the heat exchanger.

.

- 19 -
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QUESTION: 33

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

; If scaling occurs inside the cooling water tubes, cooling water
outlet temperature will and oil outlet temperature
will (Assume oil and cooling water flow rates remain.

the same.)
,

A. decrease; decrease

B. decrease; increase;

C. increase; decrease ,

,

D. increase; increase

TA||*
-

|kM P =

||
WN R

s

LUSE 08L MEAT EXCHANGER

d

.

f
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QUESTION: 34

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

,

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

|

A. Level in the tank increases. I

3. Flow in the low pressure system leverses.*

C. Pressure in the low pressure system decreases.
,

'

D. LP fluid heat exchanger outlet temperature decreases.'

,

LP FLUID TANK

120*F

e

so F

PALLED TUBE

HP FLUID

O.

PUMP

|

COOLING WATER SYSTEM

f

l .

!

!

|

| - 21 -
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QUESTION: 35

A domineralizer is being used in a water purification system.
How will the accumulation of suspended solids in the
demineralizer affnct performance of the domineralizer?

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

decrease.,

B. The flow rata of water through the demineralizer will
increawe.

~

C. The number of ion exchange sites will decrease.

D. The rate of resin depletion will increase.

QUESTION: 36

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

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

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

demineralizer l'let and outlet pH.C. n

D. demineralizer inlet and outlet conductivity.

-

QUESTION: 37

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

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

,

A. increase; decreased

B. increase; increased

C. decrease; decreased
*

D. decrease; increased

- 22 -
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: QUESTION: 38
4

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

;
; breaker?

A. Remote breaker control capability

B.- Breaker closing spring automatic _ recharging capability

C. Remote bus _ voltage indication

D. Remote breaker position-indication-

1

I

| QUESTION: 39

: Which -or.e of the following available local circuit breaker
s indicati>ns will provide:the most reliable and positive

indication that a bus feeder breaker is open? _(Assume the'

| following indications and mechanisms are operating properly.)
!

| A. Load-side ammeter and~overcurrent trip flags

B. Load-side ammeter and load-side voltage
i
i C. OPEN/ CLOSED mechanical flag' indication and load-side voltage
i
j D. OPEN/ CLOSED mechanical flag indication and overcurrent trip
; flags
;

I

|- QUESTION: 40

Under which one of the following preexisting conditions will
closing a circuit breaker between.two electrical-generators cause

8 a sudden large and possinly_ damaging: mechanical torque to be-
; exerted on both of.tha';snerators?-

A. One: generator is suppiging a-|3'% higher voltageJthan the
other.

[. B. 'One generator is supplying a 3% higher frequency than the
other.

C. The voltage of one generator is out of phase'with the other.
;

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

; generator.
,

,

m
~

- 23 -
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QUESTION: 41
,j ,

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

,

;
.

! Which one o'f the following describes the function of the #3
4- contact?

..

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

I

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

C. To increase circuit reliability as any one of three contacts
.

can energize the K-3 relay.

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

2

_ =-%s e au- .

. in va. . ..

-- M CCB(TACT CLOSED SY

I_.mCowracrh co'aOmon
---. -

)

7. c N COttTACT
:

I

i |
.

' :
!,

'

T.o vav'
. ofo ____m..... .. a neur .

(SNEAGRE TO OptN VALVt.
SEWlE8MBGE TO clout vatyta

*1N VOC

nmca vavacowmot emcun

.

'.

i

- 24 -

..



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 42

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

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

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

C. behaving as a reactive load to the grid.
,

D. behaving as a real load to the grid.

QUESTION: 43

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

A, overcurrent

B. undervoltage

C. no-load

D. all normal and abnormal

QUESTION: 44

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

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

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

A. Shut and racked in

B. Open and racked in

C. Shut and racked to " test" position

D. Open and racked to " test" position

.

- 25 -
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1 4

) QUESTION: 45
i

A thermal-neutron exists at_an energy the epithermal:

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

s

,

f A. above; decreaseo '

B. above; increases

C. below; decreases

e D. below;-increases-

I
:
! . .

| QUESTION: 46 *

Which one of the following combinations of critical core
^

conditions indicates the most excess reactivity exists in the;

core?

CONTROL ROD RCS BORON
j (CEA) POSITION. CONCENTRATION
:

A.- 25% inserted 500 ppm

B.- 50% inserted 500 ppm

C. -25% inserted 1000 ppm

f - D. 50% inserted- 1000 ppm
!

-

.

! .

!
.

4

,

s
-

,

9 -

4
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QUESTION: 47

A/ reactor _at end-of. life has been shutdown:from_100%1 power.and.

cooled down to_140*F over 3 days. During the cooldown, Boron
Lconcentration_was increased by---100 ppm. Given the following

'

absolute values of reactivities added during the:cooldown, assign'

a (+)' or - (-) oas appropriate and choose the current value of -
*

shutdown margin.

(-
. 6.918% AK/KControl Rods (CEAs) = ( )

.

t:

| Xenon ( ) 2. 675 % :. _AK/K=

Po'ser Defect '(. ) 1.575% AK/K=

! Boroni ( ) 1.040% AK/K-=
'

Temperature. '( ) 0.500% AK/K=

i

A. -8.558% AK/K

B. ' 6.3584 AK/K--

,

'* C. -3'.208% AK/K

D. "1.128% AK/K

! .

| QUESTION: 48

L Over core life, plutonium isotopes are produced with-delayed
'

neutron fractions that are ;than uranium-delayed
neutron fractions, thereby causing-reactor power transients to beI

near the and of core life.-
,

, A. . larger; slower
I

B._ larger; faster

| C.- smaller; slower
1

-D. smaller; faster

,

,

.

|-
'

- 27 -

. -. , -, - - . . .. - .. -w.. .a,



- . .. . . . - . . . . - -- - . - .- .. -. - - -- -.

'

USNRC GENERIC' FUNDAMENTALS EXAMINATION
PWR - FORM A .

'

QUESTION: 49,-

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

conditions:
,

Power defect. = -0.0157 AK/K'

0.0241 AK/KShutdown margin =

Effective delayed neutron fraction = 0.0058-
Effective prompt neutron fraction 0.9942='

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

A. 0.0157 AK/K,

B. 0.0241 AK/K

C.- 0.0058 AK/K

D. 0.9942 AK/K

'

QUESTION: 50
.

Under which.one of the following conditions is a reactor core
most likely to have a cositive moderator temperature coefficient?-

,

A. Low coolant temperature at beginning-of-life

B. Low coolant temperature at end-of-life:

C. 'High coolant temperature at beginning-of-life

D.- High coolant temperature at end-of-life

QUESTION: 51

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

,

partially due'to:
'

-A. .a decrease in the thermal' utilization factor.
f

B. 'an increase in the thermal utilization factor.

C. a decrease in the resonance escape probability.

D. an increase in the resonance escape probabili,ty.

- 28 -
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QUESTION: 52

The amount of boric acid required to increase the coolant boron'

concentration by 50 ppm at BOL conditions-(1200 ppm) is ,
,

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

ppm). :

A. the same .

B. four times as large

C. eight times as large
i

.
D.- twelve times-as large

-

,

'; -

QUESTION: 53

Given the following_ initial parameters:

Total power coefficient = -0. 016% ak/k/ percent*

Boron worth = -0.010% ak/k/ ppm.
3 '

Rod worth = -0.030% Ak/k/ inch'

Initial RCS boron concentration = 500 ppm
1

'. Which one of the following is the final RCS boron concentration
'

required to support increasing plant power from 30% to 80% by.
j boration/ dilution with 10 inches of outward control rod (CEA)
i motion. (Assume no change-in. xenon reactivity.)
,-

| A. 300 ppm

B. 420 ppm

,
C.- :450 ppm

i

D. 470 ppm
.

i

i

f

.

-
:
i

- 29 -
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QUESTION: 54
'

The reactorLis exactly critical below the point of adding heat
(POAH) during a reactor startup at-the end of core life. Control4

rods (CEAs) are withdrawn for-20 seconds to esteblish:a 0.5 dpm
i startup rate.

Reactor power will increase:
1

i A. continuously until control rods are reinserted.
;

B.- and stabilize at a value slightly below the POAH.4

| C. temporarily, then stabilize at the original value.

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

;

i

QUEETION: 55

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

;

A. decrease due to shorter neutron migration length.
:

B. increase due to better moderation of neutrons.
|

I C. decrease dde to increased resonance absorption of neutrons.

: D. increase due to increased neutron absorption in moderator.

QUESTION: 56

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

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

1

B. the fully inserted control rod is an axially uniform poison.

"

C. a control rod'only has reactivity worth if it is moving.

D. a variable poison distribution exists throughout the length
of the control rod.

.

$'
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QUESTION: 57

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

A. power defect increases as power increases.

B. control rod worth decreases as power increases.

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

D. moderator temperature coefficient increases as power
increases.

.

QUESTION: 58

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

A. increase due to the decay of iodine already in the core.

B. decrease because xenon is produced directly from fission.

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

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

QUESTION: 59

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

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

A. 20 to 30 hours

B. 40 to 50 hours

C. 70 to 80 hours )

D. Unable to determine without knowledge of previous power |
history

,

1
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QUESTION: 60

Two identical reactors.have been operating at a constant poweri -

level _for 1 week. Reactor A is at 50% power and Reactor B is-at
100% power.

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

4 will occur in reactor .

1

A. A; B
,

| B. A; A

C. B; B,

D. B; A

i

QUESTION: 61

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

,

A. Feedwater variations,

1
B. Dropped center control rod (CEA)

C. Xenon oscillation-
*

D.- Samarium oscillation

. . QUESTION: 62

.

A reactor startup is being~ performed 5 hours after a reactor
scram from.1004-equilibrium power.- The plant is being returred
to_ rated power _at 2.0%/ min instead of the normal-rate of
0.5%/ min..

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

A.- sooner;,the~same

B.- sooner;1 smaller

*

C. .later; the same

D._ later; smaller
1

- 32 -
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QUESTION: 63*

A reactor has been operating at full power for several days when
it is shut down rapidly (within 2 hours) for maintenance. How
will core xenon reactivity change?4

i.

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

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

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

| D. Peak in 2 to 4 hours and then decay to near zero in about 1
} day.

QUESTION: 64

'

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

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

| A. Boron concentration has become so high-that very large
amounts of boron must be added to produce a small change in

,

| boron concentration.
!

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

C. . Boron concentration has_become so low that veryLlarge amounts
of water must be added to produce a small: change in boron
concentration.

D. The reactivity worth of the boron has increased so much that
! reactivity changes via boron _ dilution cannot be safely
| controlled by the operator.-
L

|

L
|

l

l -

!

|
|.
|-
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QUESTION: 65

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

A. RCS boron and control rods only

B. Control rods and moderator temperature only

C. Moderator temperature, RCS boron, and control rods

D. RCS flow, control rods, and moderator temperature

QUESTION: 66

A reactor startup is in progress and the reactor is elightly
subcritical. Assuming the reactor remains subcritical, a short
control rod (CEA) withdrawal will cause the reactcr startup rate
indication to increase rapidly in the positive' direction, and
then:

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

B. gradually decrease and stabilize at zero.

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

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

QUESTION: 67

Ouring a reactor startup, the operator adds 1.0% AK/K of positive
reactivity by withdrawing control rods (CEAs), thereby increasing
equilibrium source range neutron level from 220 cps to 440 cps.

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

A. 4.0% AK/K

B. 2.0% AK/K

C. 1.0% AK/K
*

D. 0.5% AK/K,

- 34 -
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I

QUESTION: 68

Which one of the following statements describes count rate I

characteristics after a 5 second control rod (CEA) withdrawal |
with the reactor very close to criticality? (Assume the reactor !

remains subcritical). !
, i

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

achieved.

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

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

D. The count rs'.e will rapidly increase (prompt jump) then
: gradually decrease and stabilize at the previous value.

QUESTION: 69

The following data were obtained during a reactor startup:
|

| Rod Position Count Rate

| (units withdrawn) (CPS)

I O 20
10 25
15 29
20 33
25 40

' 30 50

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

A. 35 to 45 units withdrawn

B. 46 to 55 units withdrawn

| C. 56 to 65 units withdrawn

! D. 66 to 75 units withdrawn

.

1
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QUESTION: 70-
,

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

,

hiaher than tha predicted critical rod position?

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

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

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

D. Current boron concentratior is 10 ppm lower than the value
used in the ECP calculation.

QUESTION: 71

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

A. 1.54% ak/k

B. 1.52% ak/k

C. 1.50% ak/k

D. 1.48% ak/k

QUESTION: 72
>

A reactor is critical several decades below the point of adding
-heat (POAH) _when a small amount of oositive reactivity is added
to the core. If the exact same amount of-nacative reactivity is-
again added_to the. core prior to reaching the POAH, reactor power
will stabilize:

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

B. lower than the initial power level.

C. at the initial. power level.

*

D. at the POAH.

-36-
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j QUESTION: 73

A pressure gauge on a condenser reads 27 inches of mercury (Hg),

j. vacuum. What is the absolute pressure corresponding to thia
vacuum? (Assume an atmospheric pressure of 15 psia.)

[ ' A '. 14.0 psia.

B. 13.5. psia i

C. 1.5 psia- '

i
D. 1.0. psia,

i !,
i.
!

- -- J
i QUESTION: 74 '

t

- The plant-is shutdown withithe pressurizer in a. saturated
! condition with liquid and vapor temperatures at 650*F. After an
| RCS cooldown,Lpressurizar conditions are as follows:

;- Pressurizer liquid temperature = 588'F-
, Pressurizer vapor temperature, = 407'F
L Pressurizer pressure- 1410 psiau

i

! Given these: conditions, the pressurizer ligelid is !

and-the pressurizer vapor is .

i A. saturated; saturated
!

f B. saturated; superheated
:

L C.. subcooled;' sattirated {
t: i

'

D. subcooled; superheated.

I a
i

!

L
,

:

.j

1
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QUESTION: 75

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

A. 1.78 psia
.

B. 1.51 psia

C. 1.35 psia

D. 1.20 psia
;

i

QUESTION: 76

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

A. Decreased main turbine generator Megawatt load

B. Decreased circulating water temperatura

C. Increased circulating water flow

D. Increased vacuum in the main condenser

QUESTION: 77

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

What is the enthalpy of the fluid entering the tank?

A. 1,210 BTU /lbm

B. 1,193 BTU /lbm

C. 1,178 BTU /lbm
i

D. 1,156 BTU /lbm

|

|
l

.
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QUESTION: 78

Which one of the following changes will cause an increase in
plant efciciency?

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

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

c. Decreasing the circulating water flow rate through the main
condenser.

D. Decreasing the concentration of noncendensible gases in the
main condenser.

QUESTION: 79

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

A. Opening and closing system valves slewly.

B. Venting fluid systems prior to starting a pump

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

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

QUESTION: 80

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

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

A. higher; lower

B. higher; higher I

c. iower; lower
,

*

D. lower; higher

- 39 -
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QUESTION: 81 *

Which one of the following will decrease the head loss
experienced in ar opereting cooling water system?

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

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

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

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

4

^

QUESTION: 82

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

B. decrease for all steam conditions.

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

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

QUESTION: 83

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

A. pump runout.

B. pump cavitation.

C. pump bearing deterioration.

D. pump packing deterioration.
,

- 40 -
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QUESTION:- 84'

Excessive amounts of entrained cases. pressing through a single-
phase (liquid) heat exchanger will re.* Ace the overall heat'

transfer coefficient of the helt exenanger because:

f A. the laminar layer-thickness will decrease.

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

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

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

i

QUESTION: 85.

~

gas to improve-| The fuel rods are normally. charged with'
the heat transferred by __ from the fuel pellets to the:

cladding.

A. nitrogen; conduction

B. nitrogen; convection
,

: C. helium; conduction

D. helium; convection'

i

QUESTION: 86'

Which one of the following is an example of radiation heat
.

transfer?-<

A. Heat transfer.from the fuel cladding to the~ reactor _ coolant
during stable film boiling.-

'

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

C. Hect transfer from the reactor coolant'to the feedwater-in a ,

steam generator,
i

D. Heat transfer from the fuel cladding to the reactor coclant
via subcooled nucleate boiling.

'

.

p
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$ QUESTION: 87 -

Why does nucleate boiling improve heat transfer in the core?

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

B. The formation of steam bubbles at nucleation sites on the
: fuel clad reduces coolant flow in that area and allows more

heat to be transferred by-convection.

i C. Heat is removed from the fuel rod as both sensible-heat and
latent heat of condensation, and the heat is transferred'

; directly to the coolant =by radiative heat transfer.

I Heat is removed from the fuel rod as both sensible heat andD.
i latent heat of vaporization, and the motion of the steam
; bubbles causes rapid mixing of the coolant.

|
<

!

QUESTION: 88 -

1

Which one of the following describes departure from nucleate
boiling?

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

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

C. Steam bubbles begin to blanket the fuel rod, causing a rapid.

increase in- the AT between the fuel cladding and the coolant.
'

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

!

+

4

j QUESTION: 89

Critical heat flux (CHF) is the heat transfer rate per unit.

of fuel rod that will initially cause .

A. volume; nucleate boiling-

B. area; nucleate boiling

C. volume; departure from nucleate boiling

*

D. area; departure from nucleate boiling

,

- 42 -
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QUESTION: 90
"

The reactor is operating at 100% steady state power at and of
core life with all control rods (CEAs)- fully withdrawn. At what
axial location in_a typical fuel assembly will the minimum
departure from nucleate boiling. ratio (DNBR) occur?

A. At the bottom of the fuel assembly

,! B. At the top of the fuel assembly
.

C. Between the bottom and midplane of the fuel assemb2y

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

i

[ QUESTION: 91

Core heat transfer is maximized by the presence of:

A. turbulent flow with-no nucleate boiling.
.

B. laminar flow with no nucleate boiling.
,

C. turbulent flow with nucleate boiling.

D. laminar flow with nucleate boiling.
.'
I

t

L QUESTION: _92
!

! Witich one of the following will directiv increase the reactor.

| coolant subcooling margin with the reactor operating at full
! power?
|

| A. Decrease RCS hot leg temperature

B. Decrease RCS cold leg temperature

C. Increase the concentration of soluble gases in the RCS
L

D. Increase coolant flow rate
l

!
,

i

.

|
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PWR - FORM A.

QUESTION: 93 *

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

;
'

A. all reactor coolant pumps stop sequentially within 1 hour

| after a reactor trip.

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

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

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

,

- QUESTION: 94

Fuel cladding integrity is ensured by: ;

A. always operating below 110% of RCS design pressure.,

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

| C. ensuring operation above the critical heat flux during all
operating conditions.'

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

!

QUESTION: 95

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

f A. it is approximately 500*F below the fuel cladding melting
i temperature.
|

|_ B. .the oxidation rate of the zircaloy fuel cladding increases
sharply above 2200*F.,

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

,.

!

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

-44-
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,

1
'

QUESTION: 96

.The nil-ductility transition temperature is that temperature:

A. below which vessel failure is imminent.

B. above which vessel failure is imminent.

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

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

.

*

QUESTION: 97
4

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

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

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

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

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

QUESTION: 98

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

A. neutron radiation;_ increase
;

B. neutron radiation; decrease

C. boric acid; increase

D. boric acid; decrease

.

.
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QUESTION: 99

i- The plant is-shutdown with the RCS_at 1200 psia and 350*F. Which
one of the following would be most likely to cause pressurized

,

thermal shock of the reactor vessel?

A. A rapid heatup followed by a rapid pressurization.

B. A rapid cooldown followed by a rapid pressurization.

C. A rapid depressurization followed by a rapid heatup.

D. A rapid depressurization followed by a rapid cooldown.'

8

QUESTION: 100
,

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

,

reactor vessel.
.

A. compressive; inner

i B. tensile; inner-

C. compressive; outerg

;

|- D. tensile; outer

,

i

f

4

i

T

4

i

$

|

|

I'

u

e
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UNITED STATE 8 NUCLEAR REGULATORY COMMISSION
PRES 8 URISED WATER REACTOR GENERIC. FUNDAMENTALS EXAMINATION

JUNE 1992-- FORM B

Please Print:

Name:

Facility:

ID Number:

Start Time: Stop Time:
>

INSTRUCTIONS TO CANDIDATE

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

SECTION QUESTIONS % OF TOTAL SCORE

THERMODYNAMICS 1 - 28-
_

COMPONZNTS- 29 - 72

REACTOR THEORY 73 - 100
(-

i TOTALS 100

All work done on this examination.is-my own. I have neither given-

,
nor received aid.

|
.

t

1

|-
| Candidate's Signature |
; |
| |

*

1
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RELIE_ANp GUIDELINE 8 FOR TPE
GENERIC FUNDAMENTALS EKAMINATION

During the administration of this examination the following rules
apply:

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

2. Fill in the name of your facility.

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

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

i 5. Two aids are provided for your use during the examination:

! (1) An equations and conversions sheet contained within the
examination copy, and

4

(2) Steam tables provided by your proctor.
.

6. Use only the answer s; let provided. Credit will only be given
for answers properly marked on this sheet. Follow the
instructions for filling out the answer sheet.

7. Scrap paper will be provided for calculations.

8. 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-GEE examinee may leave the
room at a time. In order to avoid = the- appearance- or.

possibility of cheating, avoid all contact with anyone outside
of the examination room.

10. Af ter you have completed the examination, sign the statement on
! the cover sheet indicating that the work is your own and you

have not received or been given any assistance in completing
the examination.,

11. 1huan in your examination materials, answer sheet on top,
followed by the examination booklet, then examination aids -
steam table booklets, handouts and scrap. paper used during the
examination.

,

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

h

-2-
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GENERIC _ FUNDAMENTALS EIANINATIONS SECTION
EQUATIONS AND CONVERSIONS. HANDOUT SHEET

,

EQUATIONS
: ________...__. _ ______________ . _______ __. . ___-- .....______

Net Work (out)= mc aTp Cycle' Efficiency =
Energy (in)

. .

Q = mah SCR = S/ (1 - K ,,)
' CR (1 - K ,,) , = CR (1- K,,,) 2Q = UAAT j 2

SUR = 26.06/r M = 1/ (1 - K,,,) = CR /CRo3

e

:

f SUR = 2 6. 06 ( A,,,p) M= 'f f) 0I ~

(4 p) (1 - K ,,) 34

P = P,10""3 SDM = (1 - K ,,) / K ,,

P = P e"#' Pwr = W,m
; o

. . _

r = (1/p) + ((3 p)/A ,,p) r = 1/ (p - p)

p (K,,, - 1)/K,,, l' = 1 x 10 seconds=

p = A K ,,,/ K ,,, 1,, , = 0.1 seconds''
.

4

(It,2 , .q2) + g ( 2, -v(P - P ) + z)=0i i
'

2
,

,

CONVERSIONSa

________m.___________________ ..._ ._____________..________ ._____

3.7 x 10' dps 1 kg = 2.21 lbm
'

1 Curie =

32.54 x 10 BTU /hr 1-Mw = 3.41 x 10' BTU /hrl 'hp -=

778 ft-lbf "F 9/5 *C + 321 BTU = =

5/9('F - 32) I*C =

|
1

l ~~
-

.

5
1

-3- :
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} USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM B

QUESTION: A

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

A. 14.0 psia

|
B. 13.5' psia

C. 1.5 psia
5-

D. -1.0 psia

:

!

j QUESTION:- 2

The plant is shutdown with the pressurizer in a saturated"

; condition with liquid and vapor temperatures at 650'F. After an

]
RCS cooldown, pressurizer conditions are as follows:

Pressurizer liquid temperature =-588'F
'

;

Pressurizer vapor temperature 607'F=

1410 psia
|

Pressurizer pressure =

|- Given these conditions, the pressurizer liquid is
and the pressurizer vapor is .;

A. saturated; saturated

i- B. saturated; superheated

C. subcooled; saturated

D. subcooled; superheated

;

.

e m
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/

QUESTION: 3

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

A. 1.78 psia

B. 1.51 psia

C. 1.35 psia

D. 1.20 psia

QUESTION: 4

Which one of the .*ollowing ch.anges will directly decrease
condensate depression of the water in the main condenser hotwell?

A. Decreased main turbins generator Megawatt load

]|[ B. Decreased circulating water temperature

C. Increased circulating water flow

D. Increased vacuum in the main condenLet

QUESTION: 5

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

What is the enthalpy of the fluid entering the tank?

A. 1,2 t0 BTU /lbm

B. 1,193 BTU /lba

C. 1,178 BTU /lbm

D. 1,156 BTU /lbm

.

e

-5-
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - TORM B

QUESTION: 6

Which one of the following changes will cause an increase in
plant efficiency?

A. Decreasing the temperature of the water entering the nteam
generators.

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

1

c. Decreasing the circulating water flow rate through the main
condenser.

,

D. Decreasing the concentration of noncondensible gasca in the
main condenser.

i QUESTION: 7

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

A. Opening and cloning sys*em valves slowly.

B. Venting fluid systems prior to starting a pump.

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

i

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

QUESTION: 8

A centrifugal pump is being returned to service after'

maintenance. However, the operator fail to vent the pump.

When the pump is startx4 the operator should see flow
rate and diednarge head with respect to normal
operations.

A. higher; lower

B. higher; higher

| C. lower; lower
! *

| D. lower; higher

|

| ~6-
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USNRC GENERIC FUNDAMENTALS EXAMINATION;

i PWR - FORM B

!

QUESTION: 9

.

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

,

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

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

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

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

QUESTION: 10

A dent 4ty-compensated flow instrument is being used to measure'

mass flow rate in a steam system. If the pressure of the steam-

decreases, indicated mass flow rate willt (Assume volumetric
flow rate is constant.)

i A. increase for all steam conditions.

B. decrease for all steam conditions.

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

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

QUESTION: 11
,

.

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

A. pump runout.

u. pump cavitation.
'

C. pump bearing deterioration.

D. pump packing deterioration. .

.

-7-
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM B

,

QUESTION: 12

Excessive amounts of entrainad gases passing through a single-
.

phase (liquid) heat exchanger will reduce the overall heat :;
' transfer coefficient of the heat exchanger because |

A. the laminar layer thickness will decrease.

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

C. the average oT serons the heat exchanger tubes will decrease. )

D. the thermal conductivity of the heat exchangsr tubes will.

decrease.
'

;

| QUESTION: 13

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

A. nitrogen; conduction
.,

B. nitrogen; convection
!

c. helium; conduction

'
D. helium; convection

.

i

! QUESTION: 14

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

,

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

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

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

D. Heat transfer from the fuel cladding to the reactor coolant
vie subcooled nucleate boiling.

I
| *

,

I -8-
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM B

QUESTION: 15

Why does nucleate boiling improve heat transfer in the core?

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

B. The formation of steam bubbles at nucleation sites on the
fuel clad reduces coolant flow in that area ant. 4.11ows more
heat to be transferred by convection.

J

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

:

D. Heat is removed from the fuel rod as both sensible heat and
latent heat of vaporization, and the motion of the steam
bubbles causes rapid mixing of the coolant.

QUESTION: 16

Which one of the following describes departure from nucleate
boiling?

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

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

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

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

QUESTION: 17

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

A. volume; nucleate boiling

B. area; nucleate boiling

C. volume; departure from nucleate boiling

*D. area; departure trom nucleate boiling

-9-
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! USNRC GENERIC FUNDAMENTALS EXAMINATION
4 PWR - FORM B
i

QUESTION: 18

The reactor is operating at 100% steady state power at and of
core life with all control rodh (CEAs) fully withdrawn. At what
axial location in a typical fuel assembly will the minimum,

j departure from nucleate boiling ratio (DNBR) occur?1

1

A. At the bottom of the fuel assembly
,

1

i B. At the top of the fuel assembly
.

C. Between the bottom and midplane of the fuel assembly
g.

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

1

|
'

QUESTION: 19

! Core heat transfer is maximized by the presence of:

:

| A. turbulent flow with no nucleate boiling. .i

B. laminar flow with no nucleate boiling.
,

j C. turbulent flow with nucleate boiling.
i1

! D. laminar flow with nucleate boiling.

1

,

QUESTION: 20
,

| Which one of the following will dirnqtly increas. the reactor
1 coolant subcooling margin with the reactor operating at full
| power?
!

| A. Decrease RCS hot leg temperature ,

B. Decrease RCS-cold leg. temperature

C. Increase the concentration of soluble gases in the RCS

| D. Increase coolant flow rate

.

4

f

1 *
1
,

5

- 10 -
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM B

; QUESTION: 21

l Fully-developed natural circulation flow rate will be areatest
Whent>

i

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

.

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

j c. all reactor coolant pumps run for 1 hour after a reactor j

i trip, and then stop.

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

)

i -

i

! QUESTION 22

! Fuel cladding integrity is ensured by:
i

A. always operating below.110% of RCS design pressure.
|

i B. ensuring the departure from nucleate boiling ratio (DNBR) is
! always greater than 1.0.
1

c. ensuring operation above the critical heat flux during all'

operating conditions.
.

D. actuation of the Reactor Protection System upon a reactor2

! accident.
i
t

i

: QUESTION: 23

} The 2200*F maximum peak fuel cladding. temperature limit is

[
imposed because

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

B, the oxidation rate of the-zircaloy fuel-cladding-increases
sharply above 2200'F.

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

'

D. the thermal conductivity of zircaloy decreasg,s at'

temperatures above 2200'F causing an unacceptably sharp rise2

in the fuel centerline temperature.

i
e-
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QUESTION: 24

The nil-ductility trar.aition temperature is that temperature:

A. below which vessel failure is imminent.

B. above which vessel failure is imminent.

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

D. above which the probability of brittle fracture significantly*

increases.

QUESTION: 25

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

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

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

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

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

QUESTION: 26

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

A. neutron radiation; increase

B. neutron radiation; decrease

C. boric acid; increase

D. boric acid; decrease

.

- 12 - ,
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QUESTION: 27'

The plant is shutdown with the RCS at 1200 psia and 350'F. Which !
1

| one of the following would be most likely to cause pressurized
thermal shock of the reactor vessel?

)
A. A rapid heatup followed by a rapid pressurization.

.,

i
B. A rapid cooldown followed by a rapid pressurization.

C. A rapid depressurization followed by a rapid heatup.
! D. A rapid depressurization folleved by a rapid cooldown.
!
)

i
QUESTION: 28

i
j An uncontrolled cooldown is a brittle fracture concern because it

creates a large stress at the wall of the
reactor vessel,'

i

j A. compressive; inner
i

; B.- tensile; inner
;

| C. compressive; outer
.

'
D. tensile; outer

!
1

4

i

:

!

!
!

!

,

i

,

4

1

<
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QUESTION: 29

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

A. Safety

B. Control

C. Sentinel

D. Pressure regulating

QUESTION: 30

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

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

A. Fully open

B. As is

C. Fully closed

'D. Mid-position

1

i

.

- 14 -
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QUESTION: 31

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

Which one of the following could cause this condition?

A. A hydraulic lock has developed under the valve disk.

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

C. The two halves of the valve disk have expanded and are jammed
againut the valve seats.

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

QUESTION: 32

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

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

B. cpen direction until flow sounds are heard, then close the
valve using normal force.

C. close direction using normal force and verify there is no
substantial handwheel movement.

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

.

- 16 -
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:

) QUESTION: 33 -

A liquid flow rate detector was installed with its low-pressure
i sensing line filled with air and its high-pressure sensing line
j filled with water. If the detector is placed in service in an'
i operating system, indicated flow rate-wi11 be:

,

.

| A. zero.
.

] B. equal to actual flow rate but greater than zero.

C. lower than actual flow rate.

! D. higher than actual flow rate.
,

|

i

! QUESTION: 34
i
| Which one of the following_will cause indicated vclumetric-flow
! rate to be icier than actual volumetric flow rate using a

'

| differential-pressure flow detector that is connected to a
; calibrated orifice?.

- A.. System pressure decreases.
I
I B. The orifice erodes over time.
!

C. Debris becomes lodged in the orifice.'

i

: D. A leak develops in cs.o low pressure sensing line,
f

I

!
4

!.

!
1

4

4

.

4
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j PWR - FORM B

| QUESTION: 35
!

| A differential (D/P) detector is being usep to measure main steam
flow rate. At a steam flow rate of 5 x 10 lbm/hr measored D/P4

j is 40 psid.

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

f A. 2.11 x 10' lbm/hr
B. 3.54 x 10' lbm/hr

,

! C. 3.75 x 10' lbm/hr
i

D. 4. 33 - x 1C' lbm/ hr
4

!
l

'

! QUESTION: 36

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

:
i A. Venturi
|
!- B. Flow nozzle
|

| C. Pipe elbow

'

D. Orifice,

!
.

_ . _ _

;

!

i

'

t

!.
,

,

,:-
I. 1

i

r

|

|

|
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j QUESTIOHf 37 *

;

j Refer t a the drawing of a tank differential pressure (D/P) level.-
detector (see figure below) .i

The associated level instrument was calibrated with the water in
; the tank at 100'F. If mass in the tank remains constant and the
i water temperature increases to 120*F, the indicated level will:
7

i A. increase in direct proportion to the temperature rise.

$ B. increase but remain less than actual level.
.

| C. decrease in direct proportion to the temperature rise.
2

1

| D. remain the same although acOtal level increases. ,

'

? rna om
TO AtuotPMERE

.

!

'

WATEA

I '

/
i '/'...

/- 2" N
! N _

/ -

' Dip
DETECTOR

,

|
TANK DIFFERENTIAL PRES 4URE LEYR DETECTOR

-
.

!
| ..

U

,

| -
:

4

i

e
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QUESTION: 38

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

The D/P sensed by the detector is proportional to the
_,

temperature of the water in the tank if is' constant.
(

A. directly; level

B. inversely; level

C. directly; mass

D. inversely; mass

|

E'c"Ec5 .

I['L*.".M*"
'

2 -- __ _ -__ _

| |bhfI / ' W ATER

| **nt#* ///; = --

$D M ,

DETECTOR

,

g un owins,ma muuna tavat ostieron
,

\

.

- 20 -

-________|_____-____- __ ..



- __ . - . . _ _ __ _ ___ _ _ __ _

USHRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM B

QUESTION 39 '

Rei'er to the drawing of a steam generator differential pressure
level detector (see figure below).

With the reactor shutdown, steam generator (S/G) pressures are
inadvertently decreased from 900 psig to 700 psig in 5 minutes
due to operator error.

After the S/G pressures stabilize, indicated S/G 1evel will be
,than actual level if referene- leg flashing occurs,

and after the condensing pot refills, in ;ated level will
.

A. higher; stabilize above actual level

B. lower; stabilize below actual level

C. higher; decrease and stabilize near the actual level

D. lower; increase and stabilize near the actual level
.

STSA. $3MSAATOR

+.. .

. . . .

7
. . . . . , . . . . .

.

m ..

-xy ...
.-: .

.- :,
- -

.

;

88@,use ,,,,,

,ua

, - - - - - - -,g,,,,

STE AM OENERATOR DIFFERENTIAL PRESSURE LEVEL DETECTOR

.
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QUESTION: 40

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

B. decrease by 40 psig.

C. increase by the square root of 40 psig.

D. decrease by the square root of 40 psig.

QUESTION: 41
,

If shorting occurs within a resistance tempere.ture detector
(RTD), indication will fail:

A. low.

B. high.

C. as is.

'

D. to midccale.

QUESTION: 42

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

A. U0 coating of natural enrichment on both electrode surfaces3s

B. U 0, coating with highly enriched U-235 on both electrode3
surfaces

C. U 0, coating of natural enrichment on the inner surtace of3
the chamber

D. U0 coati:ig of highly enriched U-235 on the inner surface of3 s
the chamber

.

S

- 22 -
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QUESTION: 43

In an automatic flow controller, the range of values around the
setpoint of a measured variable where n2 action occurs is called:

A. bias.

B. error.

c. deadband.

D. deviation.

QUESTION: 44

An emergency diesel generator (D/G) is the only power source
connected to its emergency bus. The governor of the D/G directiv
senses D/G and directly adjusts D/G flow to
maintain a relatively constant D/G frequency.

A. load; air

B. load; fuel

C. speed; air

D. speed; fuel

i

.

- 23 -
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QUESTION: 45

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

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

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

C. The controller will develop an output signal that continues

~

to increase until the controlled parameter equals the
,

controller setpoint, at which time the output signal becomes
,

Zero.

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

QUESTION: 46

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

A. control point and setpoint.

B. control point and proportional band.

C. deadband and setpoint.

D. daadband and proportional band.

,

.
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QUESTION: 47

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

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

! Ensure that the valve controller output signals are matchedB.
j between the automatic mode and the manual mode.

C. Ensure that the aittomatic valve controller signal is
,,
~

increasing before transferring to the manual mode of control.

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

.

QUESTION: 48
.

| Which one of the following is ngt a normal indication of a
cas/ vapor bound motor-operated centrifugal pump that is operating'

in a cooling water system?:

A. Fluctuating pump discharge pressure

; B. Reduced system flow rate

: C. Increased pump motor cetrent
i
i D. Increased pump noise level

! QUESTION: 49
|
i When a centrifugal pump is operating at shutoff head, it is
j pumping at capacity and discharge head.
i

A. maximum; minimum

j B. maximum / maximum

C. ninimum; minimum

D. minimum; maximum
.

: e

l

- 25 -
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QUESTION: 50

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

3

i A. suction pressure minus saturation pressure of the fluid being
,

pumped.
I
j B. suction pressure plus discharge pressure.
:

C. discharge pressure minus saturation pressure of the fluid ;

Ibeing pumped..

D. discharge pressure minus suction pressure,"

i

|
'

QUESTION: 51
'

! A centrifugal pump is operating in a closed system witn all
valves fully open. If the pump discharge valve is throttled 75%

| closed, pump motor current willt
i

i A. increase and stabilize at a higher value.
!

B. decrease and stabilize at a lower value.1

i

: C. increase briefly, then return to original value.

D. decrease briefly, then return to original value.*

,

|

.

>

G

4

'
.
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1

j QUESTION: 52
i
j Which one of the following is an indication of pump runout? )
l |
' A. Low pump flow rate
i
1

B. High pump vibration,

i
| C. Low pump motor current
1-

j D. High pump discharge pressure ,

;

!
;

:

| QUESTION: 53 -

|*

! A variable-speed positive displacement pump is operating at 100
'rpm with a flow rate of 60 gpa in an.open system. To decreasei
'

} pump flow rate to 30 gpm, pump speed must be decreased _to
-

;

i approximately:-
;

,

2

| A. 25 rpm.
i

B. 35 rpm. t

,

j C. 50 rpm.
;

D. 71 rpm.
i

i

.

b

4

,

,

4

.
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,

i

! QUESTION: 54
!

! Refer to the drawing of four sets of centrifugal pump operating
! curves (see figure below). Each set of curves shows the

| combination of two pump / system operating conditions.
;

Two identical constant-speed centrifugal pumps are operating in
,

t series in an open system when one pump trips.
i

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

! A. 1.

I B. 2.
:

|| C. 3.
.-

: D. 4.
4

6

) -

!
t

.

:
, man no.

*

t t
,

i-

N/= =
!

:
,

_
a e,

i

!-

CSHTEN10AL W NTWe9 CURvtid4

* '

__

d

.

..

1

W

4

..
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QUESTION: 55

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

A. Low reactor coolant system flow trip

B. Decreased flow rate in unaffected loop (s)

C. Reactor coolant system pressure transient
!

,

D. Increased reactor coolant pump amps Oith possible breaker |

trip |

| |
'

QUESTION: 56

! A main generator is operating in parallel with the power grid.
If the voltage supplied to the generator field is slowly and ,

'

continuously decreased, the generator will experience high'

j current due to: (Assume no generator protective actuations
occur.)

,

A. exces.'ive generator Mwe.

B. excessi<re generator KVAR (lagging).
t

C. excessive generator KVAR (lead.ng).

D. generator reverse power.

; QUESTION: 57

A centrifugal pump is operating with the following parameters:

Speed = 1,800 rpm
Current = 40 ampereso
pump Head = 20 psi
Pump Flow Rate = 400 gpm

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

,

A. 22 psi,.49'ampa

B. 22 psi, 55 amps

C. 25 psi, 49 amps
,

D. 25 psi, 55 amps

- 29 -
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QUESTION: 58

The starting current in an AC induction motor is much higher than-

the full-load running current because:

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

B. resistance is added to the electrical circuit after motor
'

start to lia!.t running current.

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

'
D. a large amount of electrical power is required to initially

establish a rotating magnetic field.

,

) QUESTION: 59
i

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

A. wear of motor thrust bearings.
,

'

B. heat buildup within the motor windings.

C. torsional stresses on the motor shaft.'

J

D. arcing and degradation of motor breaker contacts.

|

QUESTION: 60

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

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

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

.C. provide maximum tempera *"re control of the system being
cooled.<

j D. prevent excessive thermal stresses in the heat exchanger.

.

-30-
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.
QUESTION: 61

s

Refer to the drawing of a lube oil heat e:fchanger (see figure
below).
If scaling occurs inside the cooling water tubes, cooling wateri

outlet temperature will and oil outlet temperature*

; will (Assume oil and cooling water flow rates remain.

the same.) |,

,

A. decrease; decrease. i

)
B. decrease; increase

C. increase; decrease

; D. increase; increase

4

i

LUBE 00L HEAT EXCHANGER

|

4

4

|

.

$
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QUESTI/ !! 62

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

Which one of the follotting effects would occur as a result of a
tube failure in the heat exchanger?'

A. Level in the tank 1.ncreases.

B. Flow in the low pressure system reverses.

C. Pressure in the lov pressure system decreases.
i

D. LP fluid heat exchanger outlet temperature decreases.

l

-

LP FLUID TANK

120*P '

/

$0*P

FAILED TUBE

,

HP FLOOi

PUMP

COOLING WATER SYSTEM
_

F

,.

.

i
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QUESTICN: 63

A domineralizer is being used in a water purification system.
How will the accumulation of suspended solids in the
der.i"$ralizer affect performance of the demineralizer?

~ho rate of unwanted ion removal from the system willA. r

decrease.

*l B. The flow rv.e of water through the demineralizer vill
. increase.

h, e The number of ion exchange sites will decrease.
>

rate of resin depletion will increase.> .

y,'a9

.- __vN: 64

on exchange efficiency of a condensate demineralizar ise

.ned by performing b calculation using the:da c '

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

* of time.
e

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

C. demineralizer inlet and outlet pH.

D. demineralizer inlet and outlet conductivity. i

,

QUEM.' ION: 65

The plant is operating at 70% equilibrium power level when the
y

temperature of reactor coolant letdown passing throu;h a boian-
suturated mixed bed ion exchanger is decreased by 20*F.

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

A. increcae; decreased

B. increase; increased

C. decrease; decreased

D. decrease; increased *

- 33 -
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QUESTION: 66

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

A. Remote breaker control capability

B. Breaker closing spring automatic recharging capability

C. Remote bus voltage indication

; D. Remote breaker position indication

i

'

QUESTION: 67

Whici. one of the following available local circuit breaPer
indicacions will provide the most reliable and positive>

indication that a bus feeder breaker is open? (Assume the
follow!ag indications and mechanisms are operating properly.)

A. Loed-side ammeter and overcurrent trip flags
;

B. Load-side ammeter and load-side voltage

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

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

QUESTION: 68

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

4

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

B. One generator is supplying a 3% higher freque :y than the
other.

C. The voltage of one generator is cut of phae., with the other.

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

,
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QUESTION: 69

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

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

A. To keep the K-3 1elay energized after the initiating
condition clearts.

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

c. To increase circuit reliability ac any one of threc contacts
can energize the F-3 relay.

D. To ensure the K-3 relay can a3weys be de irgized even eithm

the initiating condition present.

,

125VDC

i ,

-- #1 CONTACT /CLOSEDBY;

I. 82 CONTACT
--_ ,,
N

p.e ,83 CONTACT

|

|
|
;

;
.

To vatvs |
woTon --- .....-__ . xnur
*" m:Na,hh

- m voC

TYPICAL VALVE CONTROL QRCUff

1

-
V
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i QUESTION: 70
.

Closing.the-output-breaker of the main generhtor with the
frequency-of the generator hiaher'than grid frequency will resulti

: in the generator:

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

| B. picking up a portion of the grid real load (MWe).
v

C. behaving as a reactive-load to the grid.
>

,

; D. behaving as a real load .ta)- the grid.
i
i

i

; QUESTION: 71
J

The function of high voltage electrical disconnects is 13) isolate -

;

equipment electrically during conditions.
1

A. overcurrent
i
t B. undervoltage

j C. no-load

! D. all normal and abnormal
|

:

QUESTION: 72
i
; The following indications are observed for a motor breaker in the

control room:
<

.

i Red nosition indicating-light - OFF
Green position indicating light - OFF

.

Load amps indicate normal load current

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

F 'A. Shut-and racked in

B. Open and racked in*

C. Shut and racked to " test" position

D. Opelt and racked to " test" position

.

.
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j QUESTION: 73
,

A thermal neutron exists at~an energy. the epithermal
I range-and its cross section for absorption in U-235 as

the neutron energy decreases.e .

);
'

-A. above; decreases
4.

B. above; increases
i

j. C._ below; decreases

i D. below;. increases

,

!
:

| - QUESTION: 74
:

} Which one of.the following combinations of critical. core
- conditions indicates the most excess reactivity _ exists in~the-

core?;

! CONTROL ROD -RCS BOAON
(CEA) POSITION CONCENTRA'?l.QH

; A. '25% inserted 500-ppm

B. 50% inserted 500 ppm
i
i C. 25% inserted 1000 ppm-

i D. 50%. inserted 1000 ppm
e

i

-

f '

!

4

|

!

\. ;

p
. . .

.

k

:
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j QUESTION: 75

A reactor at end of life has been shutdown from 100% power and
cooled dote:'. t' 140*F over 3 days. -During the cooldown, Boron
concentration das increased by 100 ppm. Given the following,

absolute values of reactivities added during the cooldown, assign
a (+) or (-) as appropriate and choose the current value of
shutdown margin.

Control Rods (CEAs) () 6.918% AK/K=

() 2.675% AK/KXenon =

( ) 1.575% AK/KPower Defect =

() 1.040% AK/KBoron =

() 0.500% AK/KTemperature =

I
A. -8.558% AK/K

B. -6.358% aK/K .

j C. -3.208% AK/K

D. -1.128% AK/K
,

,

QUESTION: 76

over core life, plutonium isotopes are produced with delayed,

neutron fractions that are than uranium delayed
neutron fractions, thereby causing reactor power transients to be

near the end of core life.;

A. larger; slower.

B. larger; faster
~

C. smaller; slower

D. smaller; faster
1

4

.
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QUESTION: 77

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

Power defect = -0.0157 AK/K
Shutdown margin 0.0241 AK/K=

Effective delayed neutron fraction = 0.0058
Effective prompt neutron fraction 0.9942=

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

A. 0.0157 AK/K

B. 0.0241 AK/K

C. 0.0058 AK/K

D. 0.9942 AK/K

QUESTION: 78

Under t.hich one of the following conditions is a reactor core
most lihcAy to have a cositive moderator temperature coefficient?

A. Low coolant temperature at beginning-of-life

B. Low coolant 77aperature at end-of-life

C. High coolant temperature at beginning-of-life

D. High coolant temperature at end-of-life

QUESTION: 79

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

partially due to:

A. a decrease in the thermal utilization factor.<

B. an increase in the thermal utilization factor.

C. a decrease in the resonance escape probability.
D. an increase in the resonance escape probability.

,
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QUESTION: SO

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

,

required to increase boron concentration by-50 ppa at EOL (100
ppm).

4

A. the same

B. fo".r times as large

'
C. eight times as large

f D. twelve times as large
!

!

l. QUESTION: 81
|

Given the following initial parameters:

Total power coefficient = -0.016% ak/k/ percent
Boron worth = -0.010% ak/k/ ppm

!_ Rod worth = -0.030% ak/k/ inch
| Initial RCS boron concentration = 500 ppm
1

Which one of the following is the final RCS boron concentration'

required to support increasing plant power from 30% to 80% by
boration/ dilution with 10 inches of outward control rod (CEA);

'~ motion. (Assume no change in xenon reactivity.)

A. 390 ppm

B. 420 ppm

C. 450 ppm

D. 470 ppm

o

I

i-

i

I

*
.
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QUESTION: 82

The reactor is exactly critical below the point of adding heat
(POAH) during a reactor startup at the end of core life. Control
rods (CEAs) are withdrawn for 20 seconds to establish a 0.5 dpm
startup rate.4

Reactor power Will increase:

A. continuously until control rods are reinserted.

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

C. temporarily, then stabilize at the original value.

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

QUESTION: 83

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

A. decrease due to shorter neutron migration length.
.

B. increase due to better moderation of neutrons.

C. decrease due to increased resonance absorption of neutrons.*

.

D. increase due to increased neutron absorption in moderator.

QUESTION: 84

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

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

B. the fully inserted control rod is an axially uniform poison.

C. a control rod only has reactivity worth if it is moving..

D. a variable poison distribution exists throughout the length
of the control rod.

.

j
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QUESTION: 85

The control rod (CEA) insertion limits are power dependent;

j because the magnitude of:
:

;- A.- power defect increases as power increases. -

,

!

| B. control rod worth decreases as power' increases..

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

' increases.

D. moderator temperature coefficient increases as power
increases.

.

!

| QUESTION: -86
:

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

A. increase due to the decay of iodine already in the core.

*

B. decrease because xenon-is produced directly from fission.

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

D. decrease immediately, then slowly increase due to the,

differences in the half-lives of iodine and xenon.

|

QUESTION: 87

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

F

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

-

;

i A. 20 to 30 hours

B. 40 to 50 hours

C. 70 to 80 hours

D. Unable to determine without knowledge of previous power
~

history
.
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QUESTION: 88

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

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

A. A; B

B. A; A ._ i

C. B; B

D. B; A

QUESTION: 89

Which1 one of the following will cause reactor power ta) slowly
fluctuate between the top _and bottom of the core with steady-
state steam demand?

A. Feedwater variations

B. Dropped center control rod-(CEA)

C. Xenon oscillation

D. Samarium oscillation

QUESTION: 90

A reactor startup is being performed 5 hours after a reactor-
scram from,100% equilibrium power. The plant is being returned.
to rated power at-2.00/ain instead of the normal rate of'
O.5%/ min.- ,

At the faster rate of power increase, the minimum amount of core
~

xenon will. occur ,, and the amount of equilibrium core
xenon.will be .

A. sooner; the same

B. sooner; smaller
-{

C. later; the same -

D. later; smaller

|- 43 -
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QUESTION: 91

A reactor has been operating at full power for sevwral days when
it in shut down rapidly (within 2 hours) for ma'.ntenance. How !

will core xenon reactivity change?

A. P eak it. 6 to 10 bours and then decay to near zero in 3 to 4
days.

B. Peak in 6 to 10 hours and then decay to near zero in about i-

day.

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

D. Peak in 2 to 4 hours and then decay to near zero in about 1
i f t.y .

:

QUESTION: 92

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

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

A. Boron concentration has become so high that very large
amounts of boron must be added to p*oduce a small change in
boron concentiation.

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

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

D. The reactivity worth of the boron has increased so much that
rtactivity changes vit. boron dilution cannot be safely
controlled by the operator.

.

- 44 -

.

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



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM B

QUESTION: 93

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

A. RCS boron &nd control rods only

B. Control rods and moderator temperature only

C. Moderator temperature, RCS boron, and control rods

D. RCS flow, control rods, and moderator temperature

QUESTION: 94

A reactor startup is in progress and the reactor is slightly
subcritical. Assuming the reactor remains subcritical, a short
centrol rod (CEA) t'if,hdrawal will cause the reactor startup rate
indication te increase rapidly in the positive direction, and
then:

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

B. gradually decrease and stabilize at zerc.

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

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

QUESTION: 95

- During a reactor startup, the operator adds 1.0% AK/K of positive
reactivity by withdrawing control rods (CEAs), thereby increasing
equilibrium source range neutron 3evel from 220 cps to 440 cps.

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

A. 4.0% AK/K
|

B. 2.0% AK/K

C. 1.0% AK/K j

D. 0.5% AK/K ,

- 45 -



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

|

1 USNRC GENERIC-FUNDAMENTALS EXAMINATION j

PWR - FORM B _j

!

QUESTION: 96
:

|

Which one of the following_ statements describes count rate; -- ,

| characteristics after a 5 second control rod (CEA) withdrawal i

' with the reactor very close to criticality? (Assume the reactor
: remains subcritical). 1

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

! B. The count rate _will rapidly. increase-(prompt jump) to a
j stable higher value.
A

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

i

: D. The count rate will rapidly increase (prompt jump) then
gradually _dectease and stabilize at the previous value.

I
,

; QUESTION: 97
r

| The following data were obtained during a reactor startup:
i

Rod Position Count Isate
;

| (units withdrawn) (CPS)
!

! 0 20
10 25

! 15 29
20 33

j 25 40
30 50

,

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

:

i A. 35 to 45 unite withdrawn

B. 46 to 55 units withdrawn i
i

! C. 56 to 65 units withdrawn

D. 66 to 75 units withdrawn

.

i' -

4

1
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QUESTION: 98

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

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

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

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

,

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

,

QUESTION: 99

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

A. 1.54% ak/k
l B. 1.52% Ak/k

C. 1.50% ak/k

D. 1.48% ak/k

QUESTION: 100

A reactor is critical seveual decades below the point of adding
heat (POAH) when a small amount of oositivt. reactivity is added
to the core. It the exact same amount of 1,,saative reactivity is
again added to the core prior to reaching "Jc9 POAH, reactor power
will-stabilize:

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

B. lower than the initial power level.

C. at the initial power level.

D. at the POAH. .

.
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