#p 1 191002
s % ¢ K1.02[2.7/2.9]
BE : P6 (B1806)

Density input is normally used in steam flow instruments to convert into

A. mass flow rate; volumetric flow rate
B. volumetric flow rate; mass flow rate
C. mass flow rate; differential pressure
D. differential pressure; volumetric flow rate

ANSWER: B.
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If the steam pressure input to a density-compensated steam flow instrument fails high, the
associated flow rate indication will...

A. decrease, because the density input has decreased.
B. increase, because the density input has decreased.
C. decrease, because the density input has increased.
D. increase, because the density input has increased.

ANSWER: D.
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BE : P406 (B1606)

The density compensating input to a steam flow instrument is used to convert volumetric flow
rate to...

A. velocity flow rate.

B. gallons per minute.
C. mass flow rate.

D. differential flow rate.

ANSWER: C.
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A steam flow measuring instrument uses density compensation and square root compensation
to convert the differential pressure across the flow element to flow rate in Ibm/hr.

The purpose of square root compensation in this flow measuring instrument is to convert

to

volumetric flow rate; mass flow rate
volumetric flow rate; differential pressure
differential pressure; mass flow rate

differential pressure; volumetric flow rate

ANSWER: D.
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BT PI212

If the steam pressure input to a density-compensated steam flow instrument fails low, the
indicated flow rate will...

A. increase, because the density input has increased.

B. decrease, because the density input has increased.
C. increase, because the density input has decreased.
D. decrease, because the density input has decreased.

ANSWER: D.
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B 191002
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B P2505 (B2506)

A main steam flow rate measuring instrument uses a steam pressure input to produce main
steam flow rate indication in Ibm/hr. Assuming volumetric steam flow rate does not change, a
steam pressure decrease will cause indicated steam flow rate to...

A. decrease because the density of the main steam has decreased.

B. increase because the specific volume of the main steam has increased.

C. remain the same because steam pressure does not affect the mass flow rate of main steam.

D. remain the same because the steam pressure input compensates for changes in steam
pressure.

ANSWER: A.
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A steam flow measuring instrument uses density compensation and square root extraction to
convert the differential pressure across the flow element to flow rate in lbm/hr.

The purpose of density compensation in this flow measuring instrument is to convert
to

A. volumetric flow rate; mass flow rate
B. volumetric flow rate; differential pressure
C. differential pressure; mass flow rate
D. differential pressure; volumetric flow rate

ANSWER: A.
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A main steam flow rate differential pressure detector was properly calibrated to produce a
main steam flow rate indication of 500,000 Ibm/hr with the following initial input conditions:

Detector high pressure input: 1,000 psia
Detector low pressure input: 950 psia

The current detector input conditions are as follows:

Detector high pressure input: 985 psia
Detector low pressure input: 935 psia

Assume that the detector and associated circuitry do not have steam density compensation.
Also assume that the main steam quality and volumetric flow rate do not change.

The current main steam flow rate indication is 500,000 Ibm/hr; and the
current main steam flow rate is 500,000 Ibm/hr.

A. equal to; greater than
B. less than; greater than
C. equal to; less than

D. greater than; less than

ANSWER: C.
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The most probable cause for fluctuating indication from a liquid flow rate differential pressure
detector is...

A. gas or steam being trapped in the liquid.

B. unequal temperature gradients in the liquid.

C. vortexing of the liquid passing through the flow device.

D. the valve on the high pressure sensing line being partially closed.

ANSWER: A.
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A properly calibrated water flow detector is located several feet below a horizontal pipe
containing the detector's sensing element. The detector is removed for inspection and then
reconnected to the sensing element with its low-pressure sensing line filled with air and its
highpressure sensing line filled with water.

If the water system is operating, indicated flow rate will 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.

ANSWER: D.
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BE : P8 (B607)

If the equalizing valve for a differential pressure flow detector is opened in an operating
system, the associated flow indication will...

A. increase by 50%.
B. decrease by 50%.
C. increase to maximum.
D. decrease to minimum.

ANSWER: D.
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Which one of the following will cause indicated volumetric flow rate to be lower than actual
volumetric flow rate using a differential pressure flow detector 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. Aleak develops in the low pressure sensing line.

ANSWER: B.
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Flow rate is being measured using a differential pressure flow detector and a calibrated orifice.
If actual flow rate remains constant, which one of the following will cause indicated flow rate
to be higher than actual flow rate?

A. The flow detector equalizing valve is inadvertently opened.

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

C. Debris becomes lodged in the orifice.

D. The orifice erodes over time.

ANSWER: C.
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B : P1007 (B1907)

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

A differential pressure (D/P) flow detector is connected to instrument lines A and B.

If instrument line A develops a leak, indicated flow rate will due to a
measured D/P.

A. increase; larger
B. increase; smaller
C. decrease; larger
D. decrease; smaller

ANSWER: D.
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B P1205 (B1506)

If the orifice in a differential pressure (D/P) flow sensor erodes such that the orifice opening
becomes larger, indicated flow rate will due to a D/P across the
orifice.

A. increase; larger
B. increase; smaller
C. decrease; larger
D. decrease; smaller

ANSWER: D.
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Refer to the drawing of a horizontal pipe elbow (top view) in an operating water system (see
figure below).

Three separate bellows differential pressure flow detectors are connected to taps A, B, C, and
D as follows:

DETECTOR TAPS
AD Aand D
BD Band D
CD Cand D

Assuming zero head loss in this section of pipe, how will the detectors be affected if tap D
ruptures?

A. All detectors will fail low.

B. All detectors will fail high.

C. Two detectors will fail low and one will fail high.
D. Two detectors will fail high and one will fail low.

ANSWER: A.
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i 47 1 K104 [2.7/2.7]
B P2107 (B2209)

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

A differential pressure (D/P) flow detector is connected to instrument lines A and B.

If instrument line B develops a leak, indicated flow rate will due to a
measured D/P.

A. increase; larger
B. increase; smaller
C. decrease; larger
D. decrease; smaller

ANSWER: A.
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B0 P2305 (B2310)

An orifice is being used in an operating cooling water system to measure flow rate. Which
one of the following will cause the differential pressure sensed across the orifice to decrease?

A. System pressure decreases.

B. System flow rate decreases.

C. Debris becomes lodged in the orifice.

D. Aleak develops in the low pressure sensing line.
ANSWER: B.
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B0 P2307 (B2307)

Refer to the drawing of a horizontal pipe elbow (top view) in an operating water system (see
figure below).

Three separate bellows differential pressure flow detectors are connected to taps A, B, C, and
D as follows:

DETECTOR TAPS
AD Aand D
BD Band D
CD Cand D

Assume that water is incompressible and there is no head loss in this section of pipe. How
will the detectors be affected if system flow rate remains the same while system pressure
increases from 1000 psig to 1200 psig?

A. All detectors will indicate higher flow.

B. Only two detectors will indicate higher flow.

C. Only one detector will indicate higher flow.

D. Detector indication will not change.

ANSWER: D.
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B 191002
i 47 1 K104 [2.7/2.7]
B P2807 (B1007)

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

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

A. Point A
B. Point B
C. PointC
D. Point D

ANSWER: C.
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B0 P2905 (B3108)

Refer to the drawing of a horizontal pipe elbow (top view) in an operating water system (see
figure below).

Three separate bellows-type differential pressure flow detectors are connected to taps A, B, C,
and D as follows:

DETECTOR TAPS
AD Aand D
BD Band D
CD Cand D

Assuming zero head loss in this section of pipe, how will the detectors be affected if tap B
experiences a significant leak? (Assume water system pressure does not change.)

A. All detectors will fail low.

B. All detectors will fail high.

C. Only one detector will fail, and it will fail low.
D. Only one detector will fail, and it will fail high.

ANSWER: D.
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fii 47 K105 [2.6/2.8]
B . P9

Flow detectors (such as an orifice, flow nozzle, and venturi tube) measure flow rate using the
principle that flow rate is...

A. directly proportional to the differential pressure (D/P) squared.
B. inversely proportional to the D/P squared.

C. directly proportional to the square root of the D/P.

D. inversely proportional to the square root of the D/P.

ANSWER: C.
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B0 P308 (B305)

A cooling water system is operating at steady-state conditions indicating 900 gpm with 60
psid across the flow transmitter venturi. If cooling water flow rate is increased to 1800 gpm,
flow transmitter venturi delta-P will be approximately...

A. 85 psid.
B. 120 psid.
C. 175 psid.
D. 240 psid.
ANSWER: D.
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5.1 P607 (B608)

The flow rate of a fluid passing through a venturi can be determined by measuring the:
A. change in the pressure of the fluid as it passes through the venturi.

B. change in the density of the fluid as it passes through the venturi.

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

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

ANSWER: A.
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A cooling water system is operating at a steady-state flow rate of 700 gpm with 60 psid across
the flow transmitter venturi. If cooling water flow rate is increased to 1000 gpm, differential
pressure across the flow transmitter venturi will be approximately...

A. 85.7 psid.
B. 122.4 psid.
C. 171.4 psid.
D. 244.8 psid.
ANSWER: B.
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soit % ¢ K1.05[2.6/2.8]
BE : P807 (B8S07)

Refer to the drawing of a venturi flow element (see figure below) with direction of fluid flow
indicated by the arrow.

Where should the high pressure tap of a differential pressure flow detector be connected?
A. Point A
B. Point B
C. PointC
D. Point D

ANSWER: A.
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soit % ¢ K1.05[2.6/2.8]
B g : P907 (B1905)

A differential (D/P) detector is being used to measure main steam flow rate. At a steam flow
rate of 5 x 10° [bm/hr measured D/P is 40 psid.

If steam flow changes such that current D/P is 30 psid, what is the approximate current steam
flow rate?

A. 2.1x 10° Ibm/hr
B. 3.5x 10° Ibm/hr
C. 3.7x10° Ibm/hr
D. 4.3 x 10° Ibm/hr

ANSWER: D.

o LR RERBER L EA R AT BS5x 10 bm/hrpE > £p)2 £ R % 40 pside
ok ZA AR R EP ARSI L 30psidy RIP waEAENE?

A. 2.1 x 10° Ibm/hr

B. 3.5x 10° Ibm/hr

C. 3.7x 10° Ibm/hr

D. 4.3 x 10° Ibm/hr
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B0 P908 (B2106)

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

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

ANSWER: D.
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i 47 ¢ K105 [2.6/2.8]
B0 P1106 (B3306)

Refer to the drawing of a venturi flow element in an operating cooling water system (see
figure below).

At what point does the lowest pressure exist?
A. Point A
B. Point B
C. Point C
D. Point D

ANSWER: B.
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i 47 ¢ K105 [2.6/2.8]
B0 P1308 (B907)

Refer to the drawing of a venturi flow element for an operating cooling water system (see
figure below).

The greatest differential pressure (D/P) will be sensed by a D/P flow detector if the low

pressure sensing line is connected at  and the high pressure sensing line is connected at
A. B;A

B. B;C

C. D;A

D. D;C

ANSWER: A.
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fii 47 K105 [2.6/2.8]
B D P1407

A cooling water system is operating at a steady-state flow rate of 500 gpm with 60 psid across
the flow transmitter venturi. If cooling water flow rate is increased to 1000 gpm, differential
pressure across the flow transmitter venturi will be approximately...

A. 85 psid.

B. 120 psid.

C. 240 psid.

D. 480 psid.

ANSWER: C.

— Ak B R R 500 gpmAR AL E A 0 2 X H R B3 LR 560 psid o 4ok 4 frokin
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A. 85 psid
B. 120 psid
C. 240 psid

D. 480 psid
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fii 47 K105 [2.6/2.8]
BEL: P1606 (B407)

Refer to the drawing in which subcooled water is flowing through a convergent-divergent
venturi (see figure below). The pipe diameters at P1 and P2 are equal.

Compared to the conditions at the inlet of the venturi (P1), the pressure at the outlet of the
venturi (P2) has and the mass flow rate of the water at the outlet of the venturi
has . (Assume "real" conditions.)

A. remained the same; remained the same
B. remained the same; decreased slightly
C. decreased slightly; remained the same
D. decreased slightly; decreased slightly
ANSWER: C.
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FE.: P1808

Subcooled water is flowing through a venturi flow element. When the water reaches the throat
of the venturi, the water pressure and the water velocity occurs.

A. highest; highest
B. lowest; lowest
C. lowest; highest

D. highest; lowest

ANSWER: C.
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B PI873 (B1773)

Subcooled water is flowing through each of the following devices. Which one of the devices
will produce an outlet pressure that is greater than the inlet pressure?

A. Convergent nozzle
B. Divergent nozzle
C. Orifice

D. Flow restrictor

ANSWER: B.
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BE : P1906 (B1408)

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

At which one of the following pairs of connection points will the greatest differential pressure
be sensed? (Assume ideal fluid flow conditions.)

A. Points A and B
B. Points B and C
C. Points C and D
D. Points D and A

ANSWER: B.

AT W YN R g g

S I i g B IR LR GRR AT i ) 2

A =% A ¥ B
, ttt
B. =% B & C —~
C. =% C#¥# D A
B
D. =% D & A /
FLOW
%% !B. G:
C/\
D
PIPE ELEOW

39



B 191002
i 47 ¢ K105 [2.6/2.8]
B0 P2306 (B2306)

A venturi is used to measure flow rate in a cooling water system. As the water flows from the
throat to the discharge of the venturi, water pressure will and volumetric flow
rate will . (Assume water is incompressible.)

A. increase; remain the same
B. increase; increase
C. decrease; remain the same
D. decrease; decrease

ANSWER: A.
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BEL T P2406 (B2206)

A cooling water system is operating at a steady-state flow rate of 700 gpm with 60 psid across
a flow transmitter venturi. If cooling water flow rate is increased to 900 gpm, differential
pressure across the flow transmitter venturi will be approximately...

A. 68 psid.

B. 77 psid.

C. 99 psid.

D. 127 psid.

ANSWER: C.

~ A RRR K 5700 gpmAR AR HE 0 2 N H R R LR 560 psid o 4ok 4 Frok it R

A. 68 psid
B. 77 psid

C. 99 psid

O

127 psid

41



P 191002
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BEL P2506 (B2606)

A venturi is being used to measure flow rate in a cooling water system. As the cooling water
flows from the inlet to the throat of the venturi, water pressure will and
volumetric flow rate will . (Assume water is incompressible.)

A. increase; remain the same
B. increase; increase
C. decrease; remain the same
D. decrease; increase

ANSWER: C.

A Kb EFER R
B. #{4r ; # 4
C. ikl agFr7 %
D. | 5 34

$ % 1 C.

/

4
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i 47 ¢ K105 [2.6/2.8]
B © P2507 (B2508)

A differential pressure detector is being used with an orifice plate to measure water flow rate
through a pipe. When the flow detector was last calibrated, the following parameters were
observed:

Upstream Pressure: 125 psig Actual Flow Rate:100 gpm
Downstream Pressure: 116 psig Indicated Flow Rate: 100 gpm

Significant erosion of the orifice has occurred since the calibration such that actual flow rate
through the orifice has increased to 120 gpm while the upstream and downstream pressures

have changed to 110 psig and 106 psig respectively.

What is the approximate flow rate that is currently indicated?

A. 44 gpm
B. 67 gpm
C. 81 gpm
D. 120 gpm
ANSWER: B.

- AR - UL o BRIRE - F KRR R SR
BEIIT S

R4 D 125psig FHind
T R4 1116 psig 4p7r & 100 gpm

B T8 It A R A RN F R EE T 120
gpm > @ b PFET R4 o oul gL 110 psig &2 106 psig °

PIR gy 7 it 0 AT 5P E 2

A. 44 gpm
B. 67 gpm
C. 81 gpm
D. 120 gpm
gx: B
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BE. 1 P2606

A cooling water system is operating at steady-state conditions at 900 gpm with 64 psid across
the flow transmitter venturi. Cooling water flow rate changes such that venturi differential

pressure decreases to 36 psid.

Which one of the following is the new system flow rate?

A. 506 gpm
B. 576 gpm
C. 675 gpm
D. 745 gpm
ANSWER: C.

!

— A EPR B 1900 gpmenih B ABALEHE 0 ¢ X H A B AR 564 psid o 4 Frokn B i
i v N ZBRP'E 136psid -

44k ok EH

2. - ’ 2,
* )f"J = L fﬁﬁ—‘fﬁ,ﬁ Loy T ?

ok

Wi

A. 506 gpm
B. 576 gpm
C. 675 gpm
D. 745 gpm

B%C
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B0 P2808 (B2806)

A differential pressure detector is being used with an orifice plate to measure water flow rate
through a pipe. When the flow detector was last calibrated, the following parameters were
observed:

Upstream Pressure: 135 psig
Downstream Pressure: 120 psig

Actual Flow Rate: 100 gpm
Indicated Flow Rate: 100 gpm

Significant erosion of the orifice plate opening has occurred since the last calibration such that
actual flow rate through the orifice has increased to 120 gpm while the upstream and

downstream pressures have changed to 124 psig and 109 psig respectively.

What is the approximate currently indicated flow rate?

A. 44 gpm

B. 67 gpm

C. 100 gpm

D. 120 gpm

ANSWER: C.

- EAREE P — U B Rk B o § R A R P R
EU RS O

FER A D135 psig
T R4 120psig

ot

B

N
in-

- 100gpm
o2t 100gpm

e

i

ek
=

%,\.’3‘;’:)7\‘*{:.!1 IV’KQ/HJL}% 455;6 d"’éﬁi"/(-&},\:a Kﬁ&/” ;_Kr’/rld m/r ;‘E_’i“a’ E‘leogpm’
Mo BT RS poul% s 124 psig 2 109psig °

&

R B w0 #rdgon di £ ) 5 7F 5 —%z ?
A. 44 gpm

B. 67 gpm
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D.

N
oS

100 gpm

120 gpm
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fii 47 K105 [2.6/2.8]
BEL P3207 (B3206)

A cooling water system uses a horizontal venturi with a differential pressure flow detector to
provide cooling water flow rate indication. Water enters and leaves the venturi at 70EF, 120
psig and 20 ft/sec. Water velocity at the throat of the venturi is 45 ft/sec. Assume water is
incompressible and the venturi experiences no unrecoverable head loss.

What is the approximate pressure of the water at the throat of the venturi?

A. 109 psig
B. 98 psig
C. 86 psig
D. 71 psig
ANSWER: A.

- AR kR LA R B AR T Y g o Fioki R 24p 0 o k2 70°F ~ 120
psig % 20 ft/sec &4 % g o v X FIEIOIRE 545 fisec o B K S F T BEE 0 ¥ v S
BRI T e R KT -

Kt St GRS 5 R 2
A. 109 psig
B. 98 psig
C. 86 psig

D. 71 psig
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B P3306 (B2010)

A cooling water system is operating at steady-state conditions. A calibrated system flow meter
indicates 600 gpm with 50 psid across the flow transmitter venturi.

If cooling water flow rate is increased to 900 gpm, differential pressure across the flow
transmitter venturi will be approximately...

A. 63 psid.
B. 75 psid.
C. 97 psid.
D. 112 psid.
ANSWER: D.

— AR R AREERT ER o - SR IR E #5600 gpm o @ 2 K F R
3L R 550 psid o

hode 4 Fro kR B34 2900 gpm o B X F R B RO
A. 63 psid

B. 75 psid

C. 97 psid

D. 112 psid

§% 1D,
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i 47 ¢ K105 [2.6/2.8]
BT P3706 (B3706)

The following is the current calibration data for an orifice plate that is being used for water
flow rate measurement:

Upstream Pressure: 135 psig
Downstream Pressure: 120 psig
Flow Rate: 100 gpm

During a surveillance the following pressures are observed across the orifice plate:

Upstream Pressure: 124 psig
Downstream Pressure: 117 psig

What is the approximate water flow rate through the orifice plate?
A. 47 gpm
B. 57 gpm
C. 68 gpm
D. 78 gpm

ANSWER: C.

'T‘i {B ’Jl‘q" j\ /?J J\/u 2 \/udl"‘kﬁ_’]‘&,L. ﬁ'(-#g:
FER A4 D135 psig
T ERR 4120 psig
g 100 gpm
EE": %LZ?‘;L /rl \/Vl 3L ’f}; rﬂ@ 4 '&L”T

FER A D124 psig
TERR A4 D117 psig

EEASSTELS SO STE 45
A. 47 gpm
B. 57 gpm
C. 68 gpm

D. 78 gpm
49
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i 47 ¢ K105 [2.6/2.8]
BT P3807 (B3807)

Refer to the drawing of a differential pressure manometer (see figure below).
The manometer is filled with water and installed across an orifice in a ventilation duct to
determine the rate of air flow. The manometer is currently indicating a water level difference

of 16 inches at an air flow rate of 300 ft*/min.

Which one of the following will be the approximate rate of air flow when the manometer
indicates a water level difference of 4 inches?

A. 75 ft'/min.
B. 125 ft'/min.
C. 150 ft’/min.
D. 175 ft’/min.

ANSWER: C.

R RL RS

T4 Aok EIE R E Y APURC BRI F AR o RS P B vk L
16 ¥ed o F 485 £ 5 300 ft'/min

oA AT kL R Al R R Y TR 9

A. 75 ft/min

B. 125 ft*/min 40099726,4444/

C. 150 ft’/min — 1 [ }y 77
D. 175 ft’/min
§%:C

DIFFERENTIAL PRESSURE MANOMETER
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A differential pressure detector is being used with an orifice plate to measure water flow rate
through a pipe. When the flow instrument was last calibrated, the following parameters were
observed:

Upstream Pressure: 125 psig Actual Flow Rate:100 gpm
Downstream Pressure: 116 psig Indicated Flow Rate: 100 gpm

Since the calibration, debris has collected in the orifice such that the actual flow rate through
the orifice has decreased to 80 gpm while the upstream and downstream pressures have

changed to 135 psig and 110 psig, respectively.

What is the approximate flow rate that is currently indicated by the flow instrument?

A. 125 gpm
B. 133 gpm
C. 156 gpm
D. 167 gpm
ANSWER: D.
AR EF R URIE > BRINEE RAVRRE o BRI R B BRI
%&-
R4 125psig FRGEE - 100 gpm
TR A D116 psig Bom gt 100 gpm

\/H dl“ EI ’JlJ ’\ *&.L. %‘\iﬁﬁif 5 ’ '1 ;L’(/H @Kr\ll” dbm? Ii%/” :E; ’ ;}E\‘ & tlJ 80 gpm ’ J /%,:?‘l;;?
T PR A A w135 psig #2110 psig ©

FRET AR SRR A g ?
A. 125 gpm

B. 133 gpm

C. 156 gpm

D. 167 gpm

§%:D
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Sei 4 1 K1.05[2.6/2.8]
BEL T P4604 (B4605)

Refer to the drawing of a differential pressure manometer (see figure below).
The manometer is filled with water and installed across an orifice in a ventilation duct to
determine the rate of air flow. The manometer is currently indicating a water level difference

of 8 inches at an air flow rate of 300 cubic feet per minute (ft3/min).

Which one of the following will be the approximate air flow rate when the manometer
indicates a water level difference of 4 inches?

A. 75 ft/min
B. 150 ft'/min
C. 188 ft’/min
D. 212 ft’/min

ANSWER: D.

R RL RS

T4 Aok EIE R E Y APURC BRI F AR o RS P B vk L
L 8%t F AR E L 300 ft'/min o

Bde B4 A Gk A G 43 TR S v i IR E 9
A. 75 ft/min

B. 150 ft*/min ////////ﬁ Ty

—

. 188 ft*/mi L]
C. 188 ft’/min A7 7777 7 VT
D. 212 ft/min

% :D.

DIFFERENTIAL PRESSURE MANOMETER

53



P 191002
fii 47 K1.06 [2.5/2.6]
BEL P3208

A nuclear reactor is currently shut down at 140°F and 150 psig. Pressurizer level is being

monitored using a normal at-power pressurizer level instrument that was calibrated at normal

plant operating conditions.

The pressurizer level instrument indicates than actual pressurizer level because,

compared to the calibration conditions, there has been a significant change in the density of
the fluid in the

A. lower; reference leg

B. lower; pressurizer

C. higher; reference leg

D. higher; pressurizer

ANSWER: D.

— 17 5 Tt 140°F 22 150 psig chiB 48,k i8> 18 % & ¥ # F 38 & 02 R H (pressurizer)

R RELARN Kz ket upler ¥ @HE R FRD -

PR R AT R AR E R S A Fp ROt R i 2 SRR
PR DILP B RATR o

A. M35 43 K4 (reference leg)

B. i3 ; AR

¥
=

@]
<l
A
;
\\\?{r
ol

D. %% 5 HRH
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B g : P208 (B909)

Refer to the drawing of a tank differential pressure (D/P) level detector (see figure below).
The associated level instrument was calibrated with the water in the storage 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.

ANSWER: D.

SR Rk LR (D/P)k i o

ok 32 100°F et K1 B TR o ok W TR A R o A KR 4 T
120°F » B K -6 ...

A SRR AA SR AF

B. 2§ > g | @ ek ol

TAMNK OPEN
B b a s TO ATMOSPHERE

D. ’g’i’%?‘%d{ ]’ii“géc B 713?%%&#%2 % o
5 _%} : D.
WATER

0
i
fd

|

oip
DETECTOR

TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR
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Frae 5 - K1.06 [2.5/2.6]

FE.: P4ll

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

below).

With the nuclear power plant at normal operating conditions, a pressurizer level D/P
instrument, that had been calibrated while the plant was in a cold condition, would indicate

than actual level because of a

D/P sensed by the D/P

detector at normal operating conditions.

A. higher; smaller
B. higher; larger
C. lower; smaller
D. lower; larger

ANSWER: D.

5T W R R LR (DP)k 3 -

BArts i TR ¥ E

K 2k kg R R

P:"—i-}ff( o
A, B3 R
B. 3 gt

C. ™5 )
D. 3 i)

H%}:D.

s - BRK LRI L T AT RS IEE T RE
FokiE o B E E R AT FFERRT BRI LR

FRESSURIZER

COMDENSING POT

EQUALIZING
VALVE

DETECTOR

PRESSURIZER DIFFERENTIAL PRESSURE LEVEL DETECTOR
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fii 47 K1.06 [2.5/2.6]
BE: P507

Refer to the drawing of a tank differential pressure level detector that was recently calibrated
at a tank water temperature of 80°F (see figure below).

If the mass of the water in the tank remains the same while the tank water temperature is
raised from 80°F to 150°F, the indicated level will...

A. remain equal to actual level.

B. increase due to the expansion of the water.
C. remain the same.

D. decrease due to the expansion of the water.

ANSWER: C.

F R T Bk LR (D/P)K it 0 3ok i BTt 80F vk R A TR
WEH PN KT R A 0 A KR KB0FH 4e T 150°F o B ok g L.
A FRER ke

B. "kWiEm A3 o

C. a7 5 o

TANK OPEN
TO ATMOSPHERE
D. "kKPEm IR TE K o
RN
WATER

sl

op
DETECTOR

TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR
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i 47 ¢ K1.06 [2.5/2.6]
B D P608

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

Two D/P level indicators are installed on a large water storage tank. Indicator 1 was calibrated
at 100°F water temperature and indicator 2 was calibrated at 200°F water temperature.

Assuming both indicators are on scale, which one will indicate the higher level?
A. Indicator 1 at all water temperatures

B. Indicator 2 at all water temperatures

C. Indicator 1 below 150°F, indicator 2 above 150°F

D. Indicator 2 below 150°F, indicator 1 above 150°F

ANSWER: B.

3BT Blehn B L R(DP)k 3

i L ROR A < AR R o % 1 oK 32T 100°F e RE Rl 0 % 2 oK =353 200°F

SRR o

Bk A 1B oK 3t Pl T Hohp 8 2] A §F B (on scale) > @ F B vk R ?
A Z#HKE SR ,—jgrsﬂ,\,), 1k izt o

B. Ei# kil 5 fe o gRALE 2 ki3t e

C. 150°F 12F % & 1 -k i=3* 5 150°F 2+ % & 2 -k =2+ o

D. 150°F "2 5 % 2 ki3t » 150°F 2+ 5 % 1 -Ri=3t o

¥% B
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LEVEL LEVEL
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i 47 ¢ K1.06 [2.5/2.6]
B P80S (B809)

Refer to the drawing of a tank differential pressure (D/P) level detector (see figure below).
The D/P level detector is being used in a level control system that is calibrated to maintain
tank level at 80% at the current tank temperature of 100°F. If tank temperature gradually
increases and stabilizes at 150°F, actual tank level will...

A. remain at 80%.

B. increase and stabilize above 80%.

C. oscillate around 80%.

D. decrease and stabilize below 80%.

ANSWER: B.

FRRET Wk LRk 2

FEOR R R Ak S SR 18 0w 2 100°F IR g IR T 0 mEF80% vk i o
ho S 1R b T AR B 150°F 0 R R Bk kL

A aEFEE 80% °

B. 23 » ¥AET80% 1 o

C. %80%%k w48 -

TANK OPEN
D. ¥ i+ ¥ 8% (80%1 T TO ATMOSPHERE
WATER

e

DiP
DETECTOR

TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR
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i 47 ¢ K1.06 [2.5/2.6]
B P1107 (B1507)

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

Two D/P level indicators are installed on a large water storage tank. Indicator 1 was calibrated
at 100°F water temperature and indicator 2 was calibrated at 200°F water temperature.

Assuming both indicators are on scale, which indicator will indicate the lower level?
A. Indicator 1 at all water temperatures

B. Indicator 2 at all water temperatures

C. Indicator 1 below 150°F, indicator 2 above 150°F

D. Indicator 2 below 150°F, indicator 1 above 150°F

ANSWER: A.

R Bl Bk LRk 3 e

B L ROR A - S AIRERH o F 1R 3 100°F e RIE R 0 % 2K 2331 200°F

SRR RE o
Bk Bk gt ey 7RO B R PR TRk B K s 2
A E#KE o LR kg .

B. KRG o A BRI

C. 150°F ™ & & 1.k 735 » 150°F 0 b 5 &% 2.k 23+ » TANK OPEN

TO ATMOSPHERE

D. 150°F14 ™ 5 %2-k =3+ > 150°F 0+ 5 % PR i3t o

g% A

oP

LEVEL LEVEL
MDICATOR INDIC ATOR
N, 1 NO. 2

TANK DIFFERENTIAL PRESSURE LEVEL INDICATORS
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i 47 ¢ K1.06 [2.5/2.6]
B P4104

Refer to the drawing of a pressurizer and differential pressure (D/P) level detector that was
recently calibrated at normal operating conditions (see figure below). Assume that the
associated pressurizer level instrument does not use density compensation.

With the nuclear power plant shut down at reduced reactor coolant system temperature and
pressure, the pressurizer level instrument will indicate than actual water
level because the D/P currently sensed by the D/P detector is than the D/P for
the same pressurizer water level at normal operating conditions.

A. lower; smaller
B. lower; larger
C. higher; smaller
D. higher; larger
ANSWER: C.

AR T Rl R e L RR R R BT L KRR TR - R AN R
Wk ARy AR

B O RS R R RS 0 R K B3 PR T iy K- Tk FLLRAK
T2t p o R R L R - AR R Al FF R T P L R o

A, WA

B. ;.&a‘,’:\ N PRESSURIZER

o “ CONDENSING POT

C. r§ —%Z ’ J % T

D. B ; &3t
EGUALIZING
VALVE

gx:C

P

DETECTOR

PRESSURIZER DIFFERENTIAL PRESSURE LEVEL DETECTOR
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B : P1706 (B1706)

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

Two D/P level indicators are installed on a large water storage tank. Indicator No. 1 was
calibrated at 200°F water temperature and indicator No. 2 was calibrated at 100°F water
temperature.

Assuming both indicators are on scale, which indicator will indicate the lower level?

A. Indicator 1 at all water temperatures

B. Indicator 2 at all water temperatures

C. Indicator 1 below 150°F, indicator 2 above 150°F

D. Indicator 2 below 150°F, indicator 1 above 150°F

ANSWER: B.

TR T Bad Bk AR K R

AR EE - A ARERH o F PR3 3200°F v RE R E > % 2K =330 100°F

L Ek J\m_’]‘&.L. °

Bk @ ok et indp o7 Hefp o % R & M (on scale) » R oK 23 BT e R R gis ?
A EHKE SR B R e

B. #:#%kE 5 # ’?Kﬂ—\‘%ZJ\I

C. 150°Fr2® 2 ® -k =3 » 150°F 2 F 5 &% 2-R =3+ o

D. 150°F2 ™ 5 % 2-K =3+ » 150°F12 F 4 % 1k i3t o

%% @B,

A
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P 191002
fii 47 K1.06 [2.5/2.6]
BEL: P1907

Refer to the drawing of a water storage tank with two differential pressure (D/P) level
indicators (see figure below).

Indicator 1 was calibrated at 120°F and indicator 2 was calibrated at 180°F. If tank water
temperature is 150°F, then indicator...

A. 1 will read greater than indicator 2 and greater than actual level.
B. 1 will read greater than indicator 2 and less than actual level.
C. 2 will read greater than indicator 1 and greater than actual level.
D. 2 will read greater than indicator 1 and less than actual level.

ANSWER: C.

T Bl ok LRk

5 1R 3530 120°F v R Rt > % 2-R 23530 180°F e R f fa it o 4ok ) 7K R 5 150°F »

e pl A
A, F UK R Bl ek Y B2k R o A R ek o
B. % 1k =3t endf Bofcdp X S0 R 20K 3t o B Bk e

C. $2°k izt gl B X 3 Rzt o 7r a3 ki o

[

B /J\ ‘%"? 5%11( I/i o

D. %2°K e Boficdp X o R R it

P .
‘7% : C. TANK OPEN

TO ATHOSPHERE

7
@Er// 20

o o
LEVEL LEVEL
INDICATOR INDIC ATOR
Lt ] ML 2

TANK DIFFERENTIAL PRESSEURE LEVEL INDICATORS
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i 47 ¢ K1.06 [2.5/2.6]
B P2108 (B2408)

Refer to the drawing of a water storage tank with two differential pressure (D/P) level
indicators (see figure below).

Indicator 1 was calibrated at 180°F and indicator 2 was calibrated at 120°F. If current tank
water temperature is 150°F, then indicator...

A. 1 will read greater than indicator 2 and greater than actual water level.
B. 1 will read greater than indicator 2 and less than actual water level.
C. 2 will read greater than indicator 1 and greater than actual water level.
D. 2 will read greater than indicator 1 and less than actual water level.

ANSWER: A.

'ﬂ—z‘tﬁGT Bl R £ RAR 3t o

£ }4 fi"‘““lSOOFéT’?’J(‘;EﬁJI v 5 20K 3N 120°F e KR R o do S o oROE 5 150°F o

A B Kt Bl A Bk o AR R
B. % 'R izt agf Boficdp -~ At 5 20Kk i3t o T Bk i o
C. g:zk,%emegyg(;y%\;x_,.ﬂ%a‘,lJ\,c«el, IR - ]

D. $2:k 3t e Bodicdp X R DRt o g ok e

TANK OPEN

TO ATMOSPHERE

WATER

20

DiP P
LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2

TANK DIFFERENTIAL PRESSURE LEVEL INDICATORS
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BBy

Refer to the drawing of a steam generator differential pressure (D/P) level detector that was

P2308 (B2308)

calibrated at normal operating conditions (see figure below).

A reactor coolant system cooldown has resulted in a decrease in steam generator pressure
from 900 psia to 400 psia. Without density compensation of the level instrumentation, at the
than actual

end of the cooldown, steam generator level indication would indicate

level because the density of the water in the
A.
B.
C.

D.

lower; reference leg
lower; steam generator
higher; reference leg

higher; steam generator

ANSWER: D.

ET AL

ARATH o Aima "ERPE R

}i"z‘ﬁ'g T ATIR o

\\\?{r
ol
>
3

(X
|
IR

N
o
N
[ 7
IR

E
=

cE Y S

Lgrok kSRR 12‘5\‘@/11:?)'_

v ok b e N n FEE LR T RE o
4 BB A4 5 5900 psia "% T 400 psia o K
TAL Bavkindgor Bk FEk TS

has changed significantly.

STEAM GENERATOR

CONDENSING
POT

STEAM GENERATOR DIFFERENTIAL
PRESSURE LEVEL DETECTOR

67



P 191002
fii 47 K1.06 [2.5/2.6]
BEL: P2509

Refer to the drawing of a steam generator (S/G) differential pressure (D/P) level detector (see
figure below) that has been calibrated at the current S/G pressure of 400 psia.

A reactor coolant system heatup has resulted in an increase in S/G pressure from 400 psia to
900 psia over 4 hours. The ambient air temperature surrounding the S/G has remained
constant.

Without density compensation of the level instrumentation, at the end of the heatup S/G level
indication would indicate than actual level because the density of the water in the
has changed significantly.

A. higher; steam generator

B. higher; reference leg

C. lower; steam generator

D. lower; reference leg

ANSWER: C.

AT BhE T AL B(S/G)ABDP)K it o ik it e S ET AL BP R4 400
psia™ & o

FREAK AL E EXET AL BB A4 ] pER > 400 psia = 3 900 psia o
AUAL B FF AT R -

= = )

Bk it AR o B SRR FAA

Fla P AVK R R FRITR o
A B3 ERAAL R

B. $7% %%k4L

C. 53 1 FiHAL S

D. #7385 %3 kdr

gx:C

STEAM GENERATOR DIFFERENTIAL
PRESSURE LEVEL DETECTOR
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BEL T P4204 (B4205)

Refer to the drawing of a water storage tank with two differential pressure (D/P) level
indicators (see figure below).

Indicator 1 was calibrated at a tank water temperature of 120°F and indicator 2 was calibrated
at 180°F. If tank water temperature is currently 150°F, then indicator...

A. 1 will read greater than indicator 2, and indicator 1 will read greater than actual water
level.

B. 1 will read greater than indicator 2, and indicator 1 will read less than actual water level.

C. 2 will read greater than indicator 1, and indicator 2 will read greater than actual water
level.

D. 2 will read greater than indicator 1, and indicator 2 will read less than actual water level.

ANSWER: C.

AR Bl Bk ARk 3 e

¥ 17K 2330 120°F e RIE R 0 % 2°K 330 I80°F e R et o 4o % B owv e -RIE 5
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Refer to the drawing of a pressurizer differential pressure (D/P) level detector (see figure
below). The associated pressurizer level instrument was recently calibrated with the nuclear
power plant at normal operating conditions. Assume that the level instrument does not use
density compensation.

If the plant is currently shut down at reduced reactor coolant system temperatures and
pressure, pressurizer water level will currently indicate than actual water
level because, for a given pressurizer water level, the D/P sensed by the D/P detector is
currently

A. higher; smaller
B. higher; larger
C. lower; smaller
D. lower; larger

ANSWER: A.

i—z“ape Eg]m”;ﬁgﬁ; IR o BB R BTN T RS ¥ EEEET
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Refer to the drawing of a pressurizer differential pressure (D/P) level detector (see figure
below).

A nuclear power plant uses several differential pressure detectors like the one below to
provide multiple channels of pressurizer water level indication. A hot channel was calibrated
when the pressurizer was at normal operating temperature. A cold channel was calibrated

when the pressurizer was at 160°F.

How do the two pressurizer level indication channels compare when the pressurizer is at
normal operating temperature?

A. The cold channel will indicate higher than the hot channel due to the difference in water
density in the pressurizer at the two calibration temperatures.

B. The cold channel will indicate lower than the hot channel due to the difference in water
density in the pressurizer at the two calibration temperatures.

C. The cold channel will indicate higher than the hot channel due to the difference in water
density in the reference legs at the two calibration temperatures.

D. The cold channel will indicate lower than the hot channel due to the difference in water
density in the reference legs at the two calibration temperatures.

ANSWER: B.

FRET MR LRk g

Pric TR ﬁ“:fwrf Bl erm L RAR R R R EERE SR EE o 3 RBE
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C. A 5% Ktk §A &d BREERFNLE » SR 47 Blh %3 0 8 247
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»
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Refer to the drawing of a tank differential pressure level detector (see figure below). If the
differential pressure detector equalizing valve is opened, level indication will:

A. decrease and stabilize below actual level.
B. increase and stabilize above actual level.
C. oscillate above and below actual level.
D. remain constant at the current level.

ANSWER: B.

AT WAk LRk o LRK g R R gy ok
A RIS SRR Rk T
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Refer to the drawing of a tank differential pressure (D/P) level detector (see figure below).
The level detector is being used in a level control system that is calibrated to maintain tank
level at 75% at the current water temperature of 90°F. If water temperature gradually
increases and stabilizes at 120°F, the level control system will cause actual tank level to...

A. remain at 75%.

B. increase and stabilize above 75%.

C. oscillate around 75%.

D. decrease and stabilize below 75%.

ANSWER: B.

FRRET Wk LRk 2

KAl ks r ek et S IRG R B 90F R 11 A ET5% k4 K e de g kR MR
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Refer to the drawing of a tank differential pressure (D/P) level detector (see figure below).
The D/P sensed by the detector varies in the direction as the temperature of the
water in the tank if the of the tank water is constant. (Assume reference leg and
tank water temperatures are initially the same.)

A. same; level

B. inverse; level

C. same; mass

D. inverse; mass

ANSWER: A.

FRRET Wik LRk

P TR T =¥ RS Py SR 2 W T ST

A. ki B
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Refer to the drawing of a tank differential pressure (D/P) level detector (see figure below).
The level detector is being used in a level control system that is calibrated to maintain tank
level at 75% at the current water temperature of 120°F. If water temperature gradually
decreases and stabilizes at 90°F, actual tank level will...

A. remain at 75%.

B. increase and stabilize above 75%.

C. oscillate around 75%.

D. decrease and stabilize below 75%.

ANSWER: D.

i

Nia

BT Rk £ Rk g o
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A cooling water system is cooling a lube oil heat exchanger. Cooling water system surge tank
level is being measured using a differential pressure level detector that has been calibrated at
the current water temperature in the tank. A leak in the heat exchanger results in lube oil
collecting in the surge tank.

Assuming that the temperature of the contents in the surge tank does not change, indicated
tank level will be than actual tank level because lube oil is than
water.

A. higher; more dense

B. higher; less dense

C. lower; more dense

D. lower; less dense

ANSWER: D.

HATOR RS s AR B LI R o 4 AroR k Sueng Bl (surge tank) R i SR AR
kit R R SRk TP WA A RERE c BB BFLBE FREFN M A
B e o
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Many steam generator water level instruments are designed with a condensing chamber in the
reference leg. The purpose of the condensing chamber is to...

A. maintain a constant water level in the reference leg during normal operations.

B. provide reference leg compensation for the steam generator pressure exerted on the
variable leg.

C. prevent reference leg flashing during a rapid depressurization of the steam generator.

D. ensure the reference leg temperature remains close to the temperature of the variable leg.

ANSWER: A.

¥
B. Zii A2 BB+ ¢ BB H - K(variable leg) » #7140 % Ksfad &4 K o

C. FEFF S ki Z 7 A 2 Bl @ pRpEFR i (flashing)
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Refer to the drawing of a tank with differential pressure (D/P) level detector (see figure
below). Assume the initial temperature of the reference leg and the water in the tank is 100°F,

and that reference leg temperature does not change.

If the temperature of the water in the tank increases by 20°F, the D/P sensed by the detector
will as long as the water is maintained constant.

A. increase; level
B. decrease; level
C. increase; mass

D. decrease; mass

ANSWER: A.
SR Rk ARk 3 e

e
B3R % J\*Tl‘ﬁ%f‘\ K e4= 8 5 100°F » @ 4 J‘*me—ﬁiz%
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Refer to the drawing of a tank with a differential pressure (D/P) level detector (see figure
below). Assume that the initial temperature of the reference leg and the water in the tank are
the same, and that reference leg temperature and level do not change.

The level detector is being used in a level control system (not shown) that is calibrated to
maintain tank level at 75% at the current tank water temperature (70°F) and pressure (5 psig).

If the tank water temperature remains constant, but the tank pressure is increased by 10 psig,
the level control system will cause actual tank level to...

A. remain at 75%.

B. increase and stabilize above 75%.

C. oscillate around 75%.

D. decrease and stabilize below 75%.

ANSWER: A.
HRPET Wk LRk o B R R kiR dR 0 A 24 KR R e
R

PRk R R gk (B Y R BE)R  FNH? G KR (T0°F) & & 4 (5 psig)
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Refer to the drawing of a water storage tank with a differential pressure (D/P) level detector
(see figure below).

The level instrument has just been calibrated to read actual tank water level. If the reference
leg subsequently experiences high ambient temperature, indicated level will...

A. equal the actual level.

B. read less than the actual level.

C. read greater than the actual level.

D. drift above and below the actual level.

ANSWER: C.

FRRT Rk LRk
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Refer to the drawing of a water storage tank with two differential pressure level indicators
(see figure below).

Indicator 1 was calibrated at 200°F and indicator 2 was calibrated at 100°F. If tank water
temperature is 150°F, then...

A. indicator 1 will read greater than indicator 2.
B. indicator 2 will read greater than indicator 1.
C. indicator 1 and 2 will read the same.

D. both indicators will be inaccurate, but it is impossible to predict which indicator will read
greater.

ANSWER: A.

2

FERTERZC LG8 BARK I aRKH -

F 1k 330 2000F 4 0 %20k #3130 100°FH o 4o % ) P kGRS 150°F > B
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Refer to the drawing of four tank differential pressure (D/P) level detectors (see figure below).
The tanks are identical with equal water levels and both are pressurized to 20 psig. All
detectors were calibrated at the current water temperature and 70°F external (ambient)
temperature.

Which detectors will provide the most accurate level indication following an increase in
external (ambient) temperature from 70°F to 100°F? (Assume tank contents temperatures and
external pressure do not change.)

A. land3

B. 2and4

C. land4

D. 2and3

ANSWER: B.

T Bl ae @R AR 3
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Refer to the drawing of a tank differential pressure (D/P) level detector (see figure below).

A calibrated D/P level detector is being used to measure level in a vented tank inside the
auxiliary building. If building pressure increases with no change in temperature, the
associated level indication will...

A. decrease, then increase and stabilize at the actual level.

B. decrease and stabilize below the actual level.

C. increase and stabilize above the actual level.

D. remain at the actual level.

ANSWER: D.

FRRET Wikl LRk 2
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Refer to the drawing of a pressurizer differential pressure (D/P) level detector (see figure
below).

With the nuclear power plant in cold shutdown conditions, a pressurizer level D/P instrument,
which was calibrated while the plant was at normal operating conditions, will indicate

than actual level because the D/P sensed by the detector at cold shutdown
conditions will be than at normal operating conditions. (Assume actual
pressurizer level has not changed.)

A. lower; larger
B. lower; smaller
C. higher; larger
D. higher; smaller

ANSWER: D.

»

HRET W R LR gt o

Yok P TRV A B AR LR (2 TR FEE R ) B
T @ Iﬁ& J\I"' mg(%, ‘7}?]’1 J\p";‘l‘ .’f__/_, l%ﬁgﬂéﬁf |4 m; }E » #- i #@g’f /?lj
EHAL BOERDBRE DT E R H) o

A MY A

B. 3% ; ] PRESSURZER

CONDENSING POT

C. B A%
D. &%
§%:D

PRESSURIZER DIFFERENTIAL PRESSURE LEVEL DETECTOR

86



P 191002
i 4 0 K1.08 [2.8/3.1]
BEL: P1607 (B1409)

Refer to the drawing of a tank differential pressure (D/P) level detector (see figure below).
The associated level instrument was calibrated with the water in the tank at 120°F. If the mass
of water in the tank remains constant and the water temperature decreases to 100°F, the
indicated level will...

A. remain the same although actual level increases.

B. remain the same although actual level decreases.

C. increase in direct proportion to the temperature decrease.

D. decrease in direct proportion to the temperature decrease.

ANSWER: B.

FRRET Wk LRk 2

AR RE R 3 P RIR120°FFF R o 4k U R A H 20 @ RE F 2 100°F > ip 7T
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Refer to the drawing of a pressurizer level detection system (see figure below). The
differential pressure (D/P) detector was calibrated while the nuclear power plant was at
normal operating conditions.

With the plant initially at normal operating conditions, a pressurizer steam space leak has
occurred. The pressurizer pressure has decreased by 300 psia, and ambient air temperature
surrounding the reference leg has increased by 80°F, where these parameters have stabilized.
If the actual pressurizer level is 60%, the reduced pressurizer pressure will tend to make the
indicated pressurizer level read than actual; the increased reference leg temperature
will tend to make the indicated pressurizer level read than actual.

A. higher; higher

B. higher; lower

C. lower; higher

D. lower; lower

ANSWER: A.
HRRT R Rk R e LRk ot i TR ¥ E R -
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Refer to the drawing of an open water storage tank with a differential pressure (D/P) level
detector (see figure below).

The level instrument has just been calibrated to indicate actual tank water level. Assume that
tank water temperature and level remain constant. If the reference leg temperature increases
by 20°F, indicated tank water level will...

A. be unpredictable.

B. equal the actual level.

C. read less than the actual level.

D. read greater than the actual level.

ANSWER: B.
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The level indication for a reference leg differential pressure (D/P) level instrument will fail
low as a result of...

A. abreak on the reference leg.

B. arupture of the diaphragm in the D/P cell.
C. the reference leg flashing to steam.

D. abreak on the variable leg.

ANSWER: D.
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Refer to the drawing of a steam generator differential pressure (D/P) level detector (see figure

below).

Which one of the following failures will cause the associated steam generator level indicator

to indicate the lowest level?

A. The D/P detector diaphragm ruptures.
B. The reference leg ruptures.

C. The variable leg ruptures.

D. The equalizing valve is opened.

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

Tank water level indication will be lower than actual level when reference leg temperature is
than calibration conditions or when there is a break in the

the D/P cell.

A. less; reference
B. less; variable

C. greater; reference

D. greater; variable

ANSWER: B.
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Refer to the drawing of a steam generator (S/G) differential pressure level detector (see figure
below) that was recently calibrated at normal operating conditions.

With the nuclear reactor shut down, S/G pressures were inadvertently decreased from 900
psig to 700 psig in 5 minutes due to operator error. S/G pressures were stabilized at 700 psig,
but during the pressure decrease a small amount of water in the condensing pot flashed to
steam. Assume the reference leg water remains subcooled, except for the small amount of
water that flashes to steam in the condensing chamber.

As a result of the small loss of condensing pot water, S/G level will indicate than
actual level; and as the condensing pot refills, indicated level will

A. higher; decrease and stabilize above the actual level
B. higher; decrease and stabilize below the actual level
C. lower; increase and stabilize above the actual level
D. lower; increase and stabilize below the actual level

ANSWER: A.
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Refer to the drawing of a steam generator (S/G) with a differential pressure (D/P) level
detector (see figure below).

Which one of the following events will result in a steam generator level indication that is
greater than actual level?

A. The S/G pressure increases by 50 psia.

B. The variable leg breaks and completely drains.

C. A portion of the reference leg water flashes to steam.

D. The temperature surrounding the S/G and reference leg decreases by 30°F.

ANSWER: C.
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Refer to the drawing of a steam generator (S/G) differential pressure (D/P) level detector (see
figure below).

The S/G is at normal operating temperature and pressure with accurate level indication.
Which one of the following events will result in a S/G level indication that is greater than
actual level?

A. The external pressure surrounding the D/P detector increases by 2 psi.

B. S/G pressure increases by 50 psi with no change in actual water level.

C. Actual S/G level increases by 6 inches.

D. The temperature surrounding the reference leg increases by 20°F.

ANSWER: D.
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Refer to the drawing of a steam generator (S/G) differential pressure (D/P) level detector (see
figure below).

The S/G is supplying steam at normal operating temperature and pressure with accurate level
indication. Which one of the following events will result in a S/G level indication that is less
than actual level?

A. Actual S/G water level decreases by 6 inches.

B. The external pressure surrounding the D/P detector decreases by 2 psi.

C. The temperature surrounding the reference leg increases by 20°F.

D. S/G pressure increases by 50 psi with no change in actual water level.

ANSWER: D.

TRGET AL BLRK

2B L FERERERS BREL SN Fadp T ok TR K RERE
Badpow ek o] g ok ?

A WAL FBAR R 65 -

B. E Bk it Bleheh 30R 4 52 psi -

STEAM GENERATOR

STEAM GENERATOR DIFFERENTIAL
PRESSURE LEVEL DETECTOR
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feii 47 K1.09 [2.9/3.0]
BEL: P2907 (B1410)

Refer to the drawing of a steam generator (S/G) differential pressure (D/P) level detector (see
figure below).

The S/G is at normal operating temperature and pressure with accurate level indication.
Which one of the following events will result in a S/G level indication that is lower than
actual level?

A. Actual S/G level decreases by 6 inches.

B. The temperature surrounding the reference leg decreases by 20°F.

C. The external pressure surrounding the D/P detector decreases by 2 psi.

D. S/G pressure decreases by 50 psi with no change in actual water level.

ANSWER: B.

A FHEAL BeF KR 6rd o
B. %% -K4L% BE B % <20°F -

C. ZB-Riz3-% Flehoh 304 52 psi -

STEAM GENERATOR

D. #% k=287 > ZA A4 BB FS50psi

3B

CONDENSING
POT

STEAM GENERATOR DIFFERENTIAL
PRESSURE LEVEL DETECTOR
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feii 47 K1.09 [2.9/3.0]
FEL P3808

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

A nuclear reactor is shutdown with the reactor coolant system being maintained at 100 psia.
The level detector has just been calibrated. Suddenly a rupture in the condensing pot of the
level detector results in a rapid drop of the condensing pot pressure to atmospheric pressure.

Given the following current conditions:

The condensing pot is at atmospheric pressure.
Pressurizer pressure is 98 psia and slowly decreasing.
Bulk reference leg temperature is 120°F .

- Actual pressurizer level has not changed significantly.

Which one of the following describes the current pressurizer level indication from the
detector?

A. Offscale low because the bulk of the water in the reference leg has flashed to steam.
B. Offscale high because the bulk of the water in the reference leg has flashed to steam.

C. Offscale low because the static pressure on the reference leg is much less than the static
pressure in the pressurizer.

D. Offscale high because the static pressure on the reference leg is much less than the static
pressure in the pressurizer.

ANSWER: D.

FRRT WA R LRk 3

P+ FE RS F B s ok ki suiads & 100 psia o K 3 R)GMERE o Eok 3t
UL RE R AR AR BT AR kT

e Gr P i e T

LRERSTAFRA o

ARHEA 5 98psia P BT EY o
<A % kg B L 120°F o
BREFE kg SRS o

T e de i Rt Bow TR S R R 0
A. ™ iE 4 »x(offscale low) » F] & &4 K4 p vk » % § i = %07
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B. ¥ & 4 »x(offscale high) » F] 5 %4 k4L p vk » % 5 P ib = %07
C. MiEA»x> FIZ 43 KH#EREMOTAREFR -
D. 4% F5 57 kEBERZHETAREFR -

% D

PRESSURIZER DIFFERENTIAL PRESSURE LEVEL DETECTOR
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i 47 K110 [2.3/2.5]
B0 P310

Semiconductor strain gages are often used in transmitters for...
A. reactor coolant pressure instruments.

B. reactor coolant temperature instruments.

C. control rod position instruments.

D. steam generator level instruments.

ANSWER: A.

BiE Ry B L HE R % (semiconductor strain gage)ii s ......
A, BRF RBRBL PR A RGES o
B. BBF BBLFR SBRPER o

C. 2RI H B o
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Foae 5 - KI1.10 [2.3/2.5]
P413 (B410)

BBy

191002

If the pressure sensed by a bourdon tube increases, the curvature of the detector will

detector.

A. Increase; inner
B. decrease; inner
C. increase; outer

D. decrease; outer

ANSWER: D.

4% ¥ % ¥ (bourdon tube) g | TR 4 B 4v o R 1 e B el K-
et gt e B e WA

Al H Ao 5 iR
B. 5ol
C. Hi4e 5 i
D. -] 5 b
#% 0D,

because of the greatest force being applied to the

102
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B 191002
i 47 K110 [2.3/2.5]
B0 P8I0

In a diaphragm type pressure detector, pressure is measured using the of the
diaphragm.

A. rotational movement
B. axial deflection

C. change in circumference
D. change in diameter

ANSWER: B.

S o
|l ‘:‘Enl
2 i
%A
& A&

e
bl
w
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B 191002
i 47 K110 [2.3/2.5]
BT P1508 (B1O11)

A bourdon tube works on the principle that when the pressure inside the tube decreases, the
tube tends to: (Assume detected pressure remains above atmospheric pressure.)

A. coil due to an increased pressure-induced force on the outside of the tube.
B. straighten due to an increased pressure-induced force on the outside of the tube.

C. coil due to the spring action of the metal overcoming the pressure-induced force on the
inside of the tube.

D. straighten due to the spring action of the metal overcoming the pressure-induced force on
the inside of the tube.

ANSWER: C.

TEROETREL D E PR RO R R (B ERIR Y AL F R )
A, G (coil) o FIERA R ATH 3§ IR 4 H e o

B. #3 > FIA R4 ERIEF 55§ b3 4 g 4o o

C. 4 P15 £ pemB4 (5% » SRR FRIE® 0§ P ez 4 o

D. 88 > %5 & Fenil4 7% 5 LIRS ERER NF P4

N

s % 1 C
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i 47 K110 [2.3/2.5]
B P2109 (B2109)

A centrifugal pump is taking suction from the bottom of a vented cylindrical storage tank that
contains 100,000 gallons of water at 60°F. A pressure gauge at the inlet to the pump indicates
40 psig. Over the next several days storage tank temperature increases to 90°F with no change
in tank water level and no change in head loss in the pump suction line.

Which one of the following is the current approximate pressure at the inlet to the pump?

A. 39.8 psig

B. 37.4 psig

C. 34.6 psig

D. 31.2 psig

ANSWER: A.

= s R O0°F ~ 35K 100,0004r & 2 38 FIHLA) 65 1 1 A F0P K o Rox v e 4
ipr B 240psige B B2 § ¢ > B HERLY A PO0F A kit £ F
PR RGEKF 2 KA A o

SRLE TR ESNLY FIE). S

A. 39.8 psig

B. 37.4 psig

C. 34.6 psig

o

31.2 psig
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Frae 5 ¢ KI1.11[2.7/3.0]

5.1 P210 (B210)

A simple bellows pressure detector is connected to a cooling water system. The detector is
located in the reactor containment and has its low pressure side vented to the containment

atmosphere. Current system pressure indication is 100 psig.

If a main steam line break raises containment pressure by 40 psig, the system pressure
indication will: (Disregard any temperature effect on the pressure detector.)

A. increase by 40 psig.

B. increase by the square root of 40 psig.

C. decrease by 40 psig.

D. decrease by the square root of 40 psig.

ANSWER: C.

- M E P R (bellow)B 4 shalide— 4 Arok ko JRA FE RN RERIEMEN B
PSRRI e B2 & F o P om R SR 4 g0 5100 psig e

dok - A FEAFAH HEILRR S 2 F40psig, P SRS Fn g (AR P
1954 R R ) ¢

A. #i 4 40 psig e
B. #4c 40 psigert = 432 o
C. > 40psig
D. > 40 psigenT = 42 o

BEC
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i 47 1 K111 [2.7/3.0]
BEL: P509 (B1310)

A cooling water system bourdon tube pressure detector is located inside a sealed building and
system pressure currently indicates 50 psig. A building ambient temperature increase of 100°F
will cause a change in indicated system pressure, and a building pressure
increase of 20 psig will cause a change in indicated system pressure.

A. significant; significant

B. negligible; significant

C. significant; negligible

D. negligible; negligible

ANSWER: B.

ARk e FE R GFERRERS P 0 P wRA pm E S 50 psig e i 5 Tk

BLE B e 100°F » M scdpon 2 p RS A2 it d Bs RO 4e20 psig
Ll SRR A R e B o
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Frae 5 - KI1.11 [2.7/3.0]

BE.:  Poll

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

pressure

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

ANSWER: D.

o PR RIS P
4o [Fl Ay R 4

A, IS R

B. #{4c ; 34

C. " 15 B4

D. # 4 ; '
%D

e R R B3 E > kERIF B ARCS) R

S
& RCSE 4 P ML IRAP MR 4 dpor B .
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S 4 0 K111 [2.7/3.0]
BEL: P710 (B711)

Cooling water system pressure is being monitored by a simple diaphragm pressure detector
with its low pressure side vented to the containment. If a main steam break raises containment
pressure by 20 psi, system pressure indication will: (Disregard any temperature effect on the
detector.)

A. increase by the square root of 20 psi.

B. decrease by the square root of 20 psi.

C. increase by 20 psi.

D. decrease by 20 psi.

ANSWER: D.

e H R R T pA Aok h s SR A LR B e FIFRE A F oo do% - 4

AR S  RRIEARR 4 A 320 psig B K SR Jpon ARG (L R A i
B EE)

A. 34020 psie 3 42 o
B. /)20 psizh® = 2 o
C. #4:20psi -
D. j#&-]20psi

%% 1 D.

7
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g 5 - KI1.11 [2.7/3.0]

B 5.t P3509 (B2912)

The water pressure within a cooling water system is 100 psig, as indicated by a bourdon tube
pressure detector. The cooling water system and the detector are located inside a reactor
containment building. The pressure detector case is vented to the containment building, which

is currently at atmospheric pressure.

If a steam line rupture raises the containment building pressure by 20 psig, the cooling water
system pressure indication will: (Disregard any temperature effect on the detector.)

A. increase to 120 psig.

B. increase by a small, but indeterminate amount.

C. decrease by a small, but indeterminate amount.

D. decrease to 80 psig.

ANSWER: D.

T E R R A T auh Erok kSRR G100 psig o 274 Aok kLB R4 3 X - R
M BRI AL S oo A Bl F 2 REMR S BRI Po s A RS -

ot - FAEAH o KRIIERE S R ®/F 20 psig 0 RIS FroR k SR A 4T -6 (L
R 4 P iE e g R ) ¢

A. #i4c1 120 psig °

o

=

B. i‘?ﬁ‘“ﬁ% fﬁ’q-}i /;ﬁf‘ifﬁﬁ'{

C. & Ho| Br % 78 R i o

D. - 1 80psig-

%% 1 D.

7/
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Frae 5 - K1.12 [2.8/2.9]

B 5.t P211 (B212)

A bourdon-tube pressure detector was indicating 50% of scale when it was suddenly exposed
to a high-pressure transient that caused permanent strain to the bourdon tube. The detector

remained intact and actual pressure was restored to its original value.

During the pressure transient, the affected pressure indication initially went off-scale high.
After the original pressure was restored, the indication was...

A. unpredictable.
B. less than 50% of scale.
C. 50% of scale.

D. greater than 50% of scale.

ANSWER: D.

ST E RS PRS0 A P 0 R R R RS BT AR AR
ERAGT AR A FERA KRB IEAE -

BURA ARG Y AR RPORS BT EAE PN B AR AR I AR
3 _7\]; ’ ﬂ-L;}’FIT‘]‘ l/_E'_‘gT\L ......

A, mEFRP o

B. % & &% &R50% -

C. 50% -
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B 191002
i A K112 [2.8/2.9]
B0 P510 (B1610)

Refer to the drawing of a bellows-type differential pressure (D/P) detector (see figure below).

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

A. Increase, because the spring will expand more.

B. Decrease, because the spring will expand more.
C. Increase, because the spring will compress more.
D. Decrease, because the spring will compress more.

ANSWER: C.

ST Wi gk LR

PRA B (FY S RERGE) FIEDR T AR ek FELRAL AL §E
RIS T ARG PR

A Hi4e > FILBEVIEL S o
B. ol FlRBF REL S o
C. #+c > FlEBEREL S
D. g > Fla s Ry 5 o

BEC
MOVEABLE WALL
/— SEALING

BELLOWS
7/;yf
7 .
/

HIGH PRESSURE
BELLOWS conNECTION

CONNECTION

BELLOWS - TYPE DIFFERENTIAL PRESSURE DETECTOR
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B 191002
i A K112 [2.8/2.9]
B PSII

If a bourdon tube pressure detector is over-ranged sufficiently to permanently distort the
bourdon tube, subsequent pressure measurement will be inaccurate because the
of the detector tube will be inaccurate.

A. distance moved by the tip

B. change in the length

C. expansion of the cross-sectional area
D. change in the volume

ANSWER: A.

FERAGERIAZNEF RS QRS K URTEE AR AR R R
hag o LR E B
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P 191002
o 47 1 K112 [2.8/2.9]
B0 PI0I1 (B2910)

A properly calibrated 0 to 100 psia diaphragm pressure detector is connected to a pressurized
system; the low pressure side of the detector is vented to the atmosphere.

The detector is currently producing a system pressure indication of 75 psia.

If the detector diaphragm ruptures, indicated pressure will be approximately...

A. 0 psia.

B. 15 psia.
C. 60 psia.
D. 90 psia.
ANSWER: B.

-3 0 3 100psia i § KRE 2R 2H o gt - Ao B RALY RS K
BRREE < F o B4 P adpmeh i R4 5 T5psiac

do % B4 RS R R B A

A. 0 psia
B. 15 psia
C. 60 psia
D. 90 psia
% B
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B 191002
i A K112 [2.8/2.9]
BT P2211 (B1908)

Refer to the drawing of a bellows-type pressure detector (see figure below).
A bellows-type pressure detector with its low-pressure side vented to containment atmosphere

is being used to measure pressurizer pressure. A decrease in the associated pressure indication
will be caused by either a containment pressure ora

A. increase; ruptured bellows
B. increase; broken spring
C. decrease; ruptured bellows
D. decrease; broken spring

ANSWER: A.

»

FRRT Wi R L RES

~ SRR B F R R LR P B R R RS - R
# BE o B RAP MR dy o R o

A. i‘:ﬂ’%c ; 1 iﬁﬁ%ﬂﬂ

o

B. 4 ; ¥ 45

o

oz

C. il s W sh e

D. ] 5 WY 44
eé, % :A. MOVEABLE WALL
/_ SEALING
/ BELLOWS

LOW PRESSURE
CONNECTION

HIGH PRESSURE
BELLOWS conyNECTION

BELLOWS - TYPE PRESSURE DETECTOR
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P 191002
o 47 1 K112 [2.8/2.9]
BEL: P2610 (B610)

Refer to the drawing of a bellows-type differential pressure (D/P) detector (see figure below).

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

A. Decrease, because the high pressure will compress the spring more
B. Increase, because the high pressure will compress the spring more
C. Decrease, because the spring will expand more

D. Increase, because the spring will expand more

ANSWER: B.

FRET R s LRES

ﬁb@% ;J—E’ﬁ%ﬁ-%(@" é@iﬁ%@)ﬂﬁg\,ﬁpﬁﬁ rﬁﬁi o'&rg‘?"f—%é@“ﬁﬁ‘:ﬁi, E],JE;
WS ok L T e B g 7

ARl F1G B R B RS -
B. M4 > F5 B RMREE RE] 5 -
C.ol» Flam¥ g WsE] 5 o

D. $4c > FILME EWEL S o

%% !B.
MOVEABLE WALL
/_ SEALING
M BELLOWS
7]
LOW PRESSURE %m“i&[
CONNECTION fi

HIGH PRESSURE
BELLOWS conNECTION

BELLOWS - TYPE DIFFERENTIAL PRESSURE DETECTOR

116



B 191002
i 47 K113 [2.6/2.8]
BT P13

A resistance temperature detector operates on the principle that the change in electrical
resistance of...

A. two dissimilar metals is directly proportional to the temperature change measured at their
junction.

B. two dissimilar metals is inversely proportional to the temperature change measured at
their junction.

C. ametal is directly proportional to its change in temperature.
D. ametal is inversely proportional to its change in temperature.

ANSWER: C.

TIEGERFNERRIE > 3T 7| f?l—‘ﬁ ......

A BBAREERHPTIERL - 20 KR LRI SRR LD o
B. A faip R £ HenRim it > #aA FREGRPNDERR FF
C. - & T g BHRERP T o

D. - & BT gt > BHERPLAF Lo

P
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P 191002
i 8 K113 [2.6/2.8]
B P212

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

A. inversely; metal temperature

B. inversely; metal temperature squared
C. directly; metal temperature

D. directly; metal temperature squared

ANSWER: C.

TIENERFETREL D gHT I - & 2R A b

A ERERF

B. 4 pRART>E;F
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g 5 - K1.13 [2.6/2.8]

BE.: P31l

When comparing a thermocouple to a resistance temperature detector, the thermocouple...
A. measures temperature less accurately.

B. requires an external power supply to produce an electrical output.

C. isunable to withstand high temperatures.

D. responds much slower to a temperature change.

ANSWER: A.

MR ETBRETIENERGRE AT R. L
A Bl e R By oo

B. FEETRMAIIHNT I GH -

@)
=
N

;‘,kﬁr—‘g;g_o

D. B R %~ F R -

>

o
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e #F 1 K113 [2.6/2.8]
FE: P8I2

If the reference junction temperature of a thermocouple remains constant, the output voltage
of the thermocouple is proportional to the

A. directly; measuring junction temperature

B. directly; square root of the measuring junction temperature
C. inversely; measuring junction temperature

D. inversely; square root of the measuring junction temperature

ANSWER: A.

WEETBAREBLTEAT R AT BN TER > & & oo

A ZEZERER I
B. Z#EZERERAT >R, 1
C. #EBERIERF
D. #&2ERERAT T &

BE A
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i 47 K113 [2.6/2.8]
B0 P1209 (B1314)

Refer to the drawing of a simple thermocouple circuit (see figure below).

Thermocouple temperature indication is currently 350°F. A small steam leak occurs that raises
reference (cold) junction temperature by 20°F. Assume measuring junction temperature
remains constant. Without temperature compensation for the reference junction, the new
temperature indication will be...

A. 310°F.
B. 330°F.
C. 370°F.
D. 390°F.
ANSWER: B.

FERT S R T DR -

\\\

BTBP DR R4 B A350°F 0 FHF 4 0 F TR > A %4k & 8544 (Reference
Junction) (4 #4)R R4 B20°F - BRERZRELBERAFFT > HEFTBRF EAHW
i Sn ﬁrm,g_]i;}ﬁﬁ (I

A. 310°F
B. 330°F
C. 370°F
D. 390°F
§% B
— 0 0
' T
{ VOLTAGE
e |
MEASURING [HOT]
JUNCTION O Y
REFERENCE [COLD] POTENTIOMETER
JUNCTION (TEMPERATURE INDICATION)

SIMPLE THERMOCOUPLE CIRCUIT
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P 191002
i 8 K113 [2.6/2.8]
B0 P31

A thermocouple operates on the principle that a measurable voltage will be produced when
two...

A. similar metals form two junctions at the same temperature.
B. similar metals form two junctions at different temperatures.
C. dissimilar metals form two junctions at the same temperature.
D. dissimilar metals form two junctions at different temperatures.

ANSWER: D.

B BETRILAL ERTRALZET AP 22 .
A AR EBPA R EBESTAFER o
B. & fh4p 1 & fend 28 AT FIER -
C. AafipR £ Hehd BLEBASAAFER -
D. & fiip B & fchd 25 A FEA o

%D,
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i 47 K113 [2.6/2.8]
B P1412 (B2911)

Refer to the drawing of a simple thermocouple circuit (see figure below).

Thermocouple temperature indication is currently 390°F. A small steam leak occurs that raises
reference (cold) junction temperature by 20°F. Assume measuring junction temperature
remains constant. Without temperature compensation for the reference junction, the new
temperature indication will be...

A. 370°F.
B. 390°F.
C. 400°F.
D. 410°F.
ANSWER: A.

st

FRRT 6 BT T -

B A ST (4 )1 £ B AR
F20F R ERMBEBERAE AT FLREBRFEANY T FrPERf A @
e

A. 370°F
B. 390°F
C. 400°F
D. 410F°
5% A
—D 0
-~ |
{ VOLTAGE
N
MEASURING [HOT] — l
JUNCTION 0
REFERENCE [COLD] POTENTIOMETER
JUNCTION (TEMPERATURE INDICATION)

SIMPLE THERMOCOUPLE CIRCUIT

123



8 191002

g 5 - K1.13 [2.6/2.8]

A 5.1 P1510(B309)

In contrast to a thermocouple, a resistance temperature detector...

A. 1isused in high temperature applications.

B. does not require an external power supply for temperature indication.
C. uses a single type of metal or alloy in the sensing element.

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

ANSWER: C.

EHFEATBER  TENER.LL

A JE* s BEERY o

B. 2 &M RA A TER

C. tRBl~iEL*H- 2FHNE & -

D. i ¥ pld s 8-

B%C
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i 8 K113 [2.6/2.8]
BE.: P1710 (B1710)

Refer to the drawing of a simple thermocouple circuit (see figure below).
Thermocouple temperature indication is currently 150°F. A small steam leak occurs that raises

both the measuring (hot) junction and reference (cold) junction temperatures by 20°F. Without
temperature compensation for the reference junction, the new temperature indication will be...

A. 130°F.
B. 150°F.
C. 170°F.
D. 190°F.
ANSWER: B.

FHEBT G AT B TR W -

g i ,_w_}iiﬂ—r P A150°F 284 8 FZAME > BB RE3)E 24 (4L3)E
Emuim R R 20F > R 44 +;a¢g RO FE R g T

A. 130°F
B. 150°F
C. 170°F
D. 190°F
=
— D 0
7~ T
{ VOLTAGE
-
MEASURING [HOT] —n l
JUNCTION 0
REFERENGE [COLD] POTENTIOMETER
JUNCTION (TEMPERATURE INDIGATION)

SIMPLE THERMOCOUPLE CIRCUIT
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i 47 K113 [2.6/2.8]
B P2212 (BI510)

Refer to the drawing of a simple thermocouple circuit (see figure below).
Circuit temperature indication is currently 350°F. The reference (cold) junction temperature

decreases by 10°F. Assume the measuring junction temperature remains constant. Without
temperature compensation for the reference junction, the new temperature indication will be...

A. 340°F.
B. 350°F.
C. 360°F.
D. 370°F.
ANSWER: C.

?E—v/ﬂ}i#ﬁﬁ ’/E'i B s % 350°F - ‘F K}(//\——\%)'fﬁ-r f‘l&'/g_}i "% % 10°F » 'F/\rﬁ B /?'Ji%- —-\!"'/.w.)i
A 9}‘:‘5#& f‘l‘!q: g R RATT o RTeR RApor AR

A. 340°F
B. 350°F
C. 360°F
D. 370°F
ER
— D ‘o)
' 1
{ VOLTAGE
\- l
MEASURING [HOT] —
JUNCTION O
REFERENCE [COLD] POTENTIOMETER
JUNCTION (TEMPERATURE INDICATION)

SIMPLE THERMOCOUPLE CIRCUIT
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Soit 4 0 K1.13 [2.6/2.8]
BEL T P2409 (B2412)

What is the purpose of the reference junction panel that is provided with many thermocouple
circuits?

A. Ensures that thermocouple output is amplified sufficiently for use by temperature
indication devices.

B. Ensures that temperature changes away from the thermocouple measuring junction do not
affect thermocouple temperature indication.

C. Ensures that electrical noise in the thermocouple extension wires does not affect
thermocouple temperature indication.

D. Ensures that different lengths of thermocouple extension wires do not affect thermocouple
temperature indication.

ANSWER: B.

REFAATBIRSY ST REFREGF B r B R?

B. AT B BB AERRN G BFRTBL LRSS -
C.RFEHTBULRLTIN > 2 EHPIRTRLERL 7 -

D. EiE? FERPHETBELR > 2 R FIHT BB RpT °

Ed
vs;
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g 5 - K1.13 [2.6/2.8]

B ELt P2711 (B2712)

Unlike a resistance temperature detector, a typical thermocouple...

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

B. requires a temperature-controlled reference junction.

C. can provide temperature input to a valve controller in a cooling water system.

D. requires an external power supply to provide indication of temperature.

ANSWER: B.

RN TENERG LA PRTR.

A BRRBIAEY SR HE- LR -

B. %3 & EBFRERTH -

C. vk s frok o SR 3 2 8 A B~ UL o
£

TR AR R T o
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BEL: P3011 (B3013)

Refer to the drawing of a simple thermocouple circuit (see figure below).

Thermocouple temperature indication is 410°F with the reference (cold) junction at 125°F. An
ambient temperature decrease lowers reference junction temperature to 110°F. Assume the
measuring junction temperature remains constant. Without temperature compensation for the
reference junction, the new thermocouple temperature indication will be...

A. 380°F.
B. 395°F.
C. 410°F.
D. 425°F.
ANSWER: D.

se

FRRT 6 BT T -

WM

BT BERE T ER S 410F 0 @ £
£ BLE B 'F 3 110°F o B3k BRI £ 3R
ST R R ML

(7 SN
RAFHT > 23 HEWRLFTERAET > 37

LB LB L 125°F - BB R T R 4 4
, 2 » AT

A. 380°F
B. 395°F
C. 410°F
D. 425°F
%% ! D. — 0
- T
H VOLTAGE
. - l
MEASURING [HO
JUNCHDNL n 0
REFERENCE [COLD] POTENTIOMETER
JUNCTION (TEMPERATURE INDICATION)

SIMPLE THERMOCOQUPLE CIRCUIT
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BEL T P4206 (B4206)

Refer to the drawing of a simple thermocouple circuit (see figure below).

Given that the temperatures at the measuring and reference junctions remain constant, if a
ventilation system malfunction causes the temperature of the temperature indication panel to
increase by 10°F, indicated temperature will...

A. not be affected.

B. increase by 10°F.

C. decrease by 10°F.

D. change in an unpredictable manner.

ANSWER: A.

YHRLBERGEAR R R AR B AR R R R R R M 4

C. #° 10°F »

* 1A
— D 0
s~ 1
{ VOLTAGE
N — 0 l
MEASURING [HOT]
JUNCTION O
REFERENCE [COLD] POTENTIOMETER
JUNCTION (TEMPERATURE INDICATION)

SIMPLE THERMQCOUPLE CIRCUIT
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B P213

An open circuit in a thermocouple detector causes the affected temperature indication to fail...
A. high.

B. low.

C. to reference junction temperature.

D. asis.

ANSWER: B.

BITBERVFFAIAFE BRIPEOE R E.
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A5t P312 (B310)

If shorting occurs within a resistance temperature detector, the associated indication will fail...

A. low.
B. high.
C. asis.

D. to midscale.

ANSWER: A.

TILGVR RGN IREH 2 B AP M dp T B
A, MiE &% 3T e

B. 3 5% co

C. %*xlisfé’r@#ﬁﬁ- o

D. %7z dp7 teikék? B E(midscale)

% A

Wi
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B P4l4 (B208)

If a resistance temperature detector develops an open circuit (bridge circuit remains intact),
indication will fail...

A. high.
B. low.
C. asis.

D. to midscale.

ANSWER: A.

ok TN R R 2 ERMR PRBAFERE) AT EERE .
A. B EZ 3o

B. 4 &4 »% o

C. 2>z @ hipr* % -

D. % #»cddpom wikdk? B iE(midscale) -

BE A
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B P2011 (B2009)

Refer to the drawing of a simple thermocouple circuit (see figure below).

Thermocouple temperature indication is currently 150°F. Reference junction temperature is
currently 90°F. Indicator range is from 0°F to 2000°F.

If one of the thermocouple extension wires loosens and becomes dislodged from its terminal
in the reference junction panel, which one of the following temperature indications will
occur?

A. Minimum instrument reading (0°F)

B. 60°F

C. 90°F

D. Maximum instrument reading (2000°F)

ANSWER: A.

AT G R L TR

BLBERpTED T S150°F £33 EBEAP T 590F  dg 7 F § BAOF 1
2000°F -

FRULBY LN - 5 PR YREBRFRIET BT B4 2 T R
Rt 2

A. B ik & 3 #(0°F)

B. 60°F
C. 90°F
e . — o
D. b3 % 4 2§ #(2000°F) ~ f
{ VOLTAGE
- |
% % : A. MEASURING [HO T
oneon 0 \
REFERENCE [COLD] POTENTIOMETER
JUNCTION (TEMPERATURE INDICATION)
SIMPLE THERMOCOQUPLE CIRCUIT
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B gL P813 (BS12)

What is the most common type of sensor used to provide remote position indication of a valve
that is normally either fully open or fully closed?

A. Limit switch

B. Reed switch

C. Servo transmitter

D. Linear variable differential transformer

ANSWER: A.

FHEFRRT L 2BA MMM A S 0 TP A Y R BB k7 o0
wE?

A. &L B (limit switch) o

B. 2% B B (reed switch) °

C. ®PR %% B(serve transmitter) °

D. &+ £ & =4 3+ (linear variable differential transformer) o

BE A
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B : PI313(B1712)

Which one of the following devices is capable of providing remote indication of valve
position on an analog meter in units of "percent of full open"?

A. Reed switch

B. Limit switch

C. Resistance temperature detector

D. Linear variable differential transformer

ANSWER: D.

THRET P RF R RA LY B TRAF A o KR 7
Al 1BPUE M o

B. ¥ B -

C. RPENERZ -
D. &L H 4525 o
#%:D.
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BE.t P2611

Refer to the simplified drawing of a control rod position detector (see figure below).

Coils of wire connected to an ac power supply are being used to monitor the position of a
control rod in a nuclear reactor. The coils are mounted in a column outside the reactor vessel
head such that the steel control rod drive shaft passes upward through the coils as the control
rod is withdrawn. Currently, the top of a control rod drive shaft is located between coils A and
B as shown. The control rod is to be withdrawn until the top of the control rod drive shaft is

located just below coil C.

Compared to the initial coil output currents, after the control rod is withdrawn the output
current of coil A will be ; and the output current of coil B will be

A. higher; higher
B. higher; lower
C. the same; higher
D. the same; lower

ANSWER: D.

HRRT 6 R 0 E W

@#zwl/mﬁ@’?%EMﬁiﬁ@ﬁﬁﬁﬂﬁ&ﬁoﬁ%%%ﬁ@@%jﬁﬁﬁ
oo ERIRR DR B W R sRR A TEAE - P ARl AT o ISR
TR P ABAE BLR o M dBFER N ISBE R T AREAB C oL T

FHRE - BRSBTS D B A BT SUE B b
gzg?lﬂ:a‘,;ﬁ:lz,-_

A 2F 23

B. 2§ ;"%

C. 4ok ;23

D. #pf ;5 "%

gx:D
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BEL: P2813 (B2811)

Refer to the simplified drawing of a control rod position detector circuit (see figure below).

A magnet on the control rod extension (or drive) shaft sequentially closes individual reed
switches mounted vertically adjacent to the control rod drive housing. A constant +5 dc volts
is supplied to the input of the resistor network at resistor R;.

A control rod is initially fully inserted such that all reed switch contacts are open; then the rod
is withdrawn until reed switch contact S; is closed. Compared to the initial circuit currents,
the current through resistor Rs after the rod withdrawal will be , and the output
current of the resistor network to the amplifier will be

A. lower, higher

B. lower, lower

C. higher, higher

D. higher, lower

ANSWER: A.

FERT G chi e R RIT B R

oAl at V(e ) PEER(EE X A4 % 5%B 2 ¢ (control rod drive
housing)) » & A B FF & BRF BB o F T ERSVERTER » 1 T IERDR PR B
» gﬁr‘-’u o

FIBBAE 2 > L B B RER A iR B RREY
F’“Fﬁék‘rﬁ%sl MEF o BTRR NP R AR Y IR I 0 TR R IERs PR IR
P LL':T*}!EI “Lﬁxl,,ra, 3T & Egmﬁ%]klﬂ_’/,, j&-g o

A i AR
B. "4 T i
C. 23,23
D. 2§ ;i
ER A
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B gLt P2911 (B2611)

Reed switches are being used in an electrical measuring circuit to monitor the position of a
control rod in a nuclear reactor. The reed switches are mounted in a column above the reactor
vessel such that the control rod drive shaft passes by the reed switches as the control rod is

withdrawn.

Which one of the following describes the action that causes the electrical output of the
measuring circuit to change as the control rod is withdrawn?

A. An ac coil on the control rod drive shaft induces a voltage into each reed switch as the
drive shaft passes by.

B. A metal tab on the control rod drive shaft mechanically closes each reed switch as the
drive shaft passes by.

C. The primary and secondary coils of each reed switch attain maximum magnetic coupling
as the drive shaft passes by.

D. A permanent magnet on the control rod drive shaft attracts the movable contact arm of
each reed switch as the drive shaft passes by.

ANSWER: D.

PIRER ¥ BESRH > MERP S F BRSOk Ry B AR
R AR R Xk ) SLRU R S ) 8 o SR RS RN

ﬁﬂﬁﬁﬂ%’Tﬂ@ﬁﬁW%k“%ﬂé;%%%ﬁﬂ%i%ﬂﬁﬁﬁ?

A FHBREE OUITAE LSRG BTER S TS RREBRNASL - T

B. #r#ltpmmbts tng BT 0 § Al HREBUER BRAEFE BRELEY -
C. *BREFEM DIREERE > ¢ ) SRR LER EFE < PERE -
d

D. #4l#sad i iR A M ¢ AN SR RELER > 33 F FREBM T B D

F R -

§%:D.

/
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B P4lS

A nuclear power plant has experienced a loss of coolant accident with degraded safety
injection flow. Core voiding is homogeneous and is currently 20%.

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

A. Decreases continuously

B. Decreases, then increases

C. Increases continuously

D. Increases, then decreases

ANSWER: D.

)

PR BB LA R ATl F 2ARMET Lo puing A4 208 Pat b5
20% e

\

TRt 35 g s T e 8 20%3 1 100% P 0 Y fh R P/ B0 FE (excore
source/startup range) ® <+ Rl Fp o B(BEK ¥ F FRI BT R RV ?

A FFRES
B. X5 4o
C. :}?ﬁé\“fg’»&t o
D. hssets o LY o

%D
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A nuclear reactor is shut down at 100 cps in the source/startup range when a loss of coolant
accident occurs. How will excore source/startup range neutron level indication change as
homogeneous core voiding increases from 20% to 100% in a shutdown reactor?

A. Increases because more neutron leakage occurs and then continues to increase because
more neutrons are available for subcritical multiplication.

B. Increases because more neutron leakage occurs and then decreases because fewer
neutrons are available for subcritical multiplication.

C. Decreases because less neutron leakage occurs and then increases because more neutrons
are available for subcritical multiplication.

D. Decreases because fewer neutrons are available for subcritical multiplication and then
increases because more neutron leakage occurs.

ANSWER: B.

P F R BANE A Lok & F G s ot PR e (R PE B Es TR Y S R T
100 cps B8 F Jis B et 3 Yoo %58 K 20%3 3 100%FF » % oh iR pEEds pe ¢ 3 R
g BRI SR ?

Al AP BB S AR 288 FlF L 5?37 &= Rk H 5 (suberitical
multiplication) @ #F 5 3 4r °

B. A% 3R %

3
&
o~
it
{ﬂ
[
A
Yk
|
:\:‘:
)\
>
&)
>a
&
st
=
4
A&
3
R
[N

C. AY 3@BL A 21 FLiF L5037 L RAMA e -
D. AW 7 A TRAHANY TR a B M 28> FZP T RABEER A H 4 o

BE B
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B D Pl612

A nuclear reactor is shut down at 100 cps in the source/startup range when a loss of coolant
accident occurs. Which one of the following describes excore source/startup range neutron
level indication as homogeneous core voiding increases from 20% to 40%?

A. Increases because more neutron leakage is occurring

B. Decreases because less neutron leakage is occurring

C. Increases because K eff is increasing

D. Decreases because Keff is decreasing

ANSWER: A.

i B B AL Aok A F A g e tHR I by ¢ S ORI B B S
100 cps ° 23 Yp o 378 JL20%3 3 40%PF » T e F FLP T Y th iR g Ee B P+ R

PETETTI
A F]P S BIER S m A e
B. Fl¥ 3 8BS ma " o
C. T Kegr 5 e M 3 4c o
D. F] Keg it b m "8 K o

E% A

7/
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B PI8II

A nuclear reactor is shut down at 100 counts per second in the source range when a loss of
coolant accident occurs. How will excore source range neutron level indication change as
homogeneous core voiding increases from 80% to 100%?

A. Decreases because K eff is decreasing.

B. Increases because K eff is increasing.

C. Decreases because a smaller fraction of the core neutron population is leaking out of the
core.

D. Increases because a larger fraction of the core neutron population is leaking out of the
core.

ANSWER: A.

Prd F R EE AL AR A s o @Ry Y F R BT E S 100 cps
¥4 s e KO BO%H{ I 100% o T Alie Fm T R IE Y S R By 7 %
L9

A, Fl Kt o m E A o

B. ﬂKeffifg4tﬁi“§i4t °

C. F]1" 8% FhiET Ypham Mo

D. #® ;_é‘_{jé.u\:‘ 3 ?|~;%i{7§‘3 "*n‘vi“gﬁﬁ .

BE A
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BE.: P1910

During a nuclear reactor refueling, the fuel assemblies were reconfigured to reduce the power
being produced at the center of the core while maintaining the same rated thermal power. No

maintenance or adjustments have been performed on the power range detectors.

How will reactor power level indication compare to actual reactor power when power is
stabilized at 50% power?

A. Indication will be higher than actual power due to increased neutron leakage.
B. Indication will be higher than actual power due to decreased neutron leakage.
C. Indication will be lower than actual power due to decreased neutron leakage.
D. Indication will be lower than actual power due to increased neutron leakage.

ANSWER: A.

P F R R ”H" o ARSI R LA e % b
SELEC R SEEER LT P ERE L LN X

BF AR S0%PE 0 P T F B S R F S

A FIEP 3B RER e T ER R ERB S .
B. FIZ ¢ 3 BMIFEBEF S dpm BRI ERSF o

C. M5 ¢ 3 Wik E RS hym TR ERA S

4y

D. B]5 @ 3R EH 4 dp 7 BN RRA S

R
bl
>
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B D P2513

A nuclear power plant startup is in progress immediately following a reactor refueling outage.
The external nuclear instrumentation (NI) was calibrated at 90% power just prior to the
refueling outage and has not been readjusted.

If actual reactor power level is increased to 90% and stabilized, NI power level will be
than actual reactor power level because, when compared to pre-outage 90% power

level operation,

A. higher; the total core fission rate has increased

B. lower; the total core fission rate has decreased

C. higher; the fission rate in the outer portion of the core has increased

D. lower; the fission rate in the outer portion of the core has decreased

ANSWER: D.

P AT 2
it

LR g Tt 2 2 Pedp i REWND» < B {3 H . 4
A 90%7 F AT |

Ho 2L ALGERR-

MR R E R S S B D 0% AR P REL A S B i
S o F] 5 HB A S 00%s% i A :

A. FS ;_i@%ﬁ.u&)ﬁlﬁ:%;t o
B. & A up e A Bl G RN o

C. % 5 s *H A 58 4 o

o
2

L s RS A SRS e
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During a nuclear reactor refueling outage, the fuel assemblies were reconfigured to reduce the
radial power peak at the center of the core while maintaining the same rated thermal power.
Excore power range detectors were calibrated at 50% of rated power just prior to the outage.

How will actual reactor power compare to indicated reactor power when the nuclear power
plant is stabilized at 50% power following the outage?

A. Actual reactor power will be higher than indicated reactor power due to increased core
neutron leakage.

B. Actual reactor power will be higher than indicated reactor power due to decreased core
neutron leakage.

C. Actual reactor power will be lower than indicated reactor power due to decreased core
neutron leakage.

D. Actual reactor power will be lower than indicated reactor power due to increased core
neutron leakage.

ANSWER: D.

3+ F }@ag < i3 i ﬁ,,}.ﬂ;;’ql H R ,1.)',4;;’»:1 e ﬁm;@a‘%%ﬁaﬂ VA M‘J@,u v e :%’\;lé
& (radial power peak)’ F P¥ 3R T 5 Ma4F 2 8o Up *F (excore)# F 4 H BR|4F A L B A
50%3%F &7 J PFRE i o

POt LRCT S B 218 R 50% FpE o G R R DR RS A qp A BT
A ’ Iuﬂ;;@;%igét’ﬁz@ﬁmﬁlﬁ}'é jz_rg #ﬁ—]—}'é Co

.
B. FlG g ® F RS o FEFORES ARG g T o
C. Flipe? 3 MR " F B FEF F R 77 5 o

CF R T OBIEN G FOBE R RS SO0 o

%D,
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A nuclear power plant has experienced a loss of coolant accident combined with a loss of
emergency coolant injection flow. Homogeneous core voiding has occurred, with the void
fraction currently nearing 100%. Now, emergency coolant injection flow is restored, which
causes a steady reduction in the core void fraction as the core is refilled.

Which one of the following describes the expected trend in excore source/startup range
neutron level indication as the homogeneous core void fraction decreases from 100% to 20%
in the core and downcomer? (Assume the source/startup range neutron detectors are located
adjacent to the bottom one-third of the core.)

A. Increases, then decreases

B. Increases continuously

C. Decreases, then increases

D. Decreases continuously

ANSWER: A.

L G E R e e T ek AR Ll
R 100% < Mt F RS ARIL R B A T R A kA
E A E o

T AR R T Y s 22 TR Gk W (downcomer) i85 3 Yo T v 2’{100%“% I 20%FpF >
Yo hRES R E Ry ORI E chdg o BAR AL V(BRI Fadery ¢ F R B AT
Al AH AR E I o

B. #4354 o

C. A" R 54 o

D. #F4%m o

ESYN

7/

149



P 191002
i 8 0 K117 [3.3/3.5]
B D P32

Given:

The nuclear reactor is shut down.

The reactor coolant system is at normal operating pressure and temperature.

The BF; source/startup range detectors are properly positioned outside the reactor vessel
and adjacent to the lower portion of the core.

All BF5 source/startup range detectors are indicating approximately 100 cps.

A sudden loss of coolant pressure accident occurs that causes bulk boiling and
homogeneous core voiding in the reactor vessel.

How and why will source/startup range detector outputs change as homogeneous core voiding
increases from 0% to 50%?

A. Increase, because the detectors will experience a higher rate of neutron interactions due to
the axial power distribution shifting toward the lower portion of the core.

B. Increase, because the detectors will experience a higher rate of neutron interactions due to
increasing neutron leakage from the core.

C. Decrease, because the detectors will experience a lower rate of neutron interactions due
to a decreasing subcritical multiplication neutron level.

D. Decrease, because the detectors will experience a lower rate of gamma interactions due to
decreasing reactor coolant attenuation.

ANSWER: B.

A.

E s ndis

Yoae F Bl ieds e

FRELFRAIVEERS 2 FRT Y -

BF; s /Ecdepe (5P| B4 X B 5 F b 0 BRITUR S T 3R o

“T% BF3 iR /fadopy iR % - #5357 100cps =+ ©
REFALIORARE T G F Gl < 2AED A 3393 ez ie o

23 s 72 0% 1 S0%PF > g/ g ;ﬁqgﬁvﬁﬁ] NS dote 230 d P A9
H4e 0 e # 5 4 5 (axial power distribution)#P Y o K IRAS 0 F R P Fend 3K
Bx¥ks® -

B.

HAv o po? TBERG > ERUVPBNY FF BFHRF -

B RTRRAEY TR EREPIB? R SR
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BE.:  P15(B314)

Scintillation detectors convert radiation energy into light by a process known as...
A. gas amplification.

B. space charge effect.

C. luminescence.

D. photoionization.

ANSWER: C.

P e B S Sk B RRER G L
A. § %872z = (gas amplification) °

B. 7 & - % »tJ&(space charge effect) o

C. /4 % (luminescence) °

D. &3t (photoionization) °

B%C
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A BF; proportional counter is being used to measure neutron level during a reactor startup.

Which of the following describes the method used to ensure that neutron indication is not
being affected by gamma reactions in the detector?

A. Two counters are used, one sensitive to neutron and gamma and the other sensitive to
gamma only. The outputs are electrically opposed to cancel the gamma-induced currents.

B. The BF3 proportional detector measures neutron flux of sufficient intensity that the
gamma signal is insignificant compared to the neutron signal.

C. In a proportional counter gamma-induced pulses are of insufficient duration to generate a
significant log-level amplifier output. Only neutron pulses have sufficient duration to be
counted by the detector instrumentation.

D. In a proportional counter neutron-induced pulses are significantly larger than gamma
pulses. The detector instrumentation filters out the smaller gamma pulses.

ANSWER: D.

& * BF; '+t &3 #ic % (proportional counter) € Bl F Jis BAz & Prend F ([ o T IR A 2
TR B S B B R REP PIEF RB LD

A

Al RP A BFEE > - B S {oblaR 0 - B EHPSAR o mIKELR 2L
iE > %‘%t“%“']"%fi’ri,%él’% SR T e

B. BFs " bzt 2 Rlen? 1 € 5 i 95 R > MRAPET P F UL PoIf LT A
AR o

C. WioltE > PoIfsl g R irpr > 2 RO FA A ¥ oD
3P AR L R R R

=
T
e
-

\5

D. B3 EcB b oo ¥ 3 1 R R B L Y BT A% i o B BT A p | ehiedg
R e
P
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B P214 (B213)

Most of the electrons collected in a fission chamber are released as a result of ionizations
caused directly by...

A. fission betas.

B. fission gammas.

C. fission neutrons.

D. fission fragments.

ANSWER: D.

A A A 2B W bR

B. & 2 & 4 2 odf SR o
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B D P215

Which one of the following describes the reason for the high sensitivity of a Geiger-Mueller
tube radiation detector?

A. Changes in applied detector voltage have little effect on detector output.
B. Geiger-Mueller tubes are thinner than other radiation detector types.

C. Any incident radiation event causing primary ionization results in ionization of the entire
detector gas volume.

D. Geiger-Mueller tubes are operated at relatively low detector voltages, allowing detection
of low energy radiation.

ANSWER: C.

2

TR ERA T FE- LB EREL PR B AR

A et R BATRRN > Hille BRIBFL
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o

B. ¥ -38 ¥ R i BT 0dE S0 He BT o
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B P34

A gas-filled radiation detector that is operating in the ionization region is exposed to a gamma
radiation field. If the gamma radiation field is constant and the applied voltage is increased
but maintained within the ionization region, the detector output will:

A. increase, because of an increase in secondary ionizations.

B. remain the same, because detector output is not affected by a change in voltage in this
region.

C. increase, because of a decrease in recombination of primary ions.

D. remain the same, because the detector is already producing its maximum output.
ANSWER: B.

3 (F20 P54 ¥ (lonization region)f it F N iE S B B 0 R B PoB L HEY o G E FIg
O - T e TREET e 0 L DRI APER T P o R B AR

IR R R TR

f

D. g ipl o T AR ES A2 BAR

H%}:B.
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Which one of the following materials is installed inside an ion chamber that is typically used
for thermal neutron detection and reactor power indication?

A. Polyethylene
B. Boron-10

C. Uranium-238
D. Rhodium-103

ANSWER: B.

TS| R R bR L F Y KRR R AR RS 7
A R
B. #-10
C. 4-238
D. 4-103

B% B,
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Refer to the drawing of a gas-filled detector characteristic curve (see figure below).

In a gas-filled radiation detector, operating in the "proportional" region, essentially of
the ions caused by incident radiation are collected and the number of ions collected from
secondary ionizations is applied voltage.

A. all; independent of
B. none; related to

C. all; related to

D. none; independent of

ANSWER: C.
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B : PI013

A gas-filled radiation detector that is used to measure thermal neutron flux requires a special
feature because thermal neutrons are not directly ionizing particles. Which one of the
following will allow thermal neutron detection in a gas-filled detector?

A. Encapsulate the detector with polyethylene

B. Encapsulate the detector with boron-10

C. Line the inside of the detector with polyethylene

D. Line the inside of the detector with boron-10

ANSWER: D.

S BAF SR B KBRS LR BRSO RFRES G
B B TARENRAF SR ERET YRR 0

A R GEHMTRE
B. #* 10 B4 E o
C. HiBPMAILEL W o
D. i f& # N AR 10 -
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B P12

Which one of the following is a characteristic of Geiger-Mueller tube radiation detectors?
A. They can discriminate between neutron and gamma radiation.
B. They can discriminate between gammas of differing energies in the MeV range.

C. They provide an output that is inversely proportional to the applied voltage within the
Geiger Mueller region.

D. They undergo maximum gas amplification whenever an ion is formed in the tube.

ANSWER: D.

T R EFE- PR B ?
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B D PI213

Which one of the following describes why a BF3 proportional counter can be used in the
source range to measure neutron radiation in a radiation field that also contains gamma
radiation?

A. Neutrons directly ionize the BF; gas, producing larger pulses than gammas.

B. Neutrons interacting with the BF; gas result in the release of alpha particles which
produce larger pulses than gammas.

C. Neutrons are captured by boron-10 and produce additional neutrons that completely
ionize the fill gas in the detector.

D. The gamma radiation field is insignificant when compared to the neutron field.

ANSWER: B.

T Al KM RN B bR ET b § F RB AR S v kR S
s I

B. » 32 BF; 5 #enit* » ARSI QL ERS AL GPREEL 3 ReIg o
C. P10 43P+ » A4 Y 5 o it #P BB r AR 2054 -
D. &Y 3 i hiH > poIB g S ] o
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B0 Pl314

Which one of the following types of radiation will produce the greatest number of ions while
passing through 1 centimeter of air? (Assume the same kinetic energy for each.)

A. Alpha

B. Beta

C. Gamma

D. Neutron

ANSWER: A.

T AP AR E | oA F A 24 B E i Be(BRKF AL S iy
1 IF) 2

A P
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B E. : Pl414

Which type of radiation detector is typically used to monitor for alpha radiation?
A. Ton chamber

B. Geiger-Mueller

C. Proportional

D. Scintillation

ANSWER: D.

TIPS T R E R SRR Y
A. B3

B. ZE3-2P X o

163



B 191002
i 4 L K118 [2.6/2.8]
B :  PIS13(B1514)

Which one of the following lists the two types of gas-filled radiation detectors whose outputs
will be least affected by a small variation (+ 10 volts) in the voltage applied to the detectors?
(Assume voltage remains within normal range.)

A. Geiger Mueller and ion chamber

B. Proportional and limited proportional

C. Ion chamber and proportional

D. Limited proportional and Geiger Mueller

ANSWER: A.

TR g SRS R E R g R T e e B RBRE T (HIOR
Fyr R R(BR T RAF L L##@P\)Q

B. b b E
C. B3 vl 615 14 B o
D. U b EE- B ERE -
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BE: P1613 (B913)

Which one of the following describes a characteristic of a gas-filled radiation detector
operating in the Geiger-Mueller region?

A. Radiation types can be identified by pulse height.
B. Specific radionuclides can be identified by energy level.
C. Small variations in applied voltage will result in large changes in detector output.

D. Any type of radiation that ionizes the detector gas will produce the same magnitude
detector output pulse.

ANSWER: D.

TR EEM T FE -2 B e R 0

A SRR T S d R R A SRR

B. 2 sf i w % an £ S kiR
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i 4 L K118 [2.6/2.8]
B0 P1713 (B1714)

A Geiger-Mueller radiation detector is located in a radiation field consisting of beta, gamma,
and fast neutron radiation. Assuming each type of radiation enters the detector gas chamber
and ionizes the detector gas, which one of the following describes the resulting detector pulse
sizes?

A. Beta radiation will produce a larger pulse size than either gamma or fast neutron
radiation.

B. Gamma radiation will produce a larger pulse size than either beta or fast neutron
radiation.

C. Fast neutron radiation will produce a larger pulse size than either beta or gamma
radiation.

D. Beta, gamma, and fast neutron radiation will produce pulse sizes that are equal in

magnitude.
ANSWER: D.
- FE-ABEHEBRERNS Z LB M%u% Pod + fg ST F HHY o BEKF -
BAFMBUDE  EREF W PRSI REF WS TR E L A2 2 $RE
N N

A, BFIF AT TRt o BB SR A 2 s RS ] o
R A R ECE SR R SR
C. &R & pcgfpit » v 3 g otai-A 2 L ket | o
D. Bt~ podf 2 Pv 390 d 4 gukiirL ] B E o
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i 4 L K118 [2.6/2.8]
B PI8I2 (B814)

A gas-filled radiation detector operating in the proportional region is exposed to a constant
gamma radiation field. If the applied voltage is increased but maintained within the

proportional region, the rate of ion collection will...

A. stay approximately the same because all of the primary ions were already being collected
at the lower voltage.

B. stay approximately the same because the ion chamber is operating at saturated conditions.

C. increase because fewer primary ions are recombining in the detector prior to reaching the
electrodes.

D. increase because more secondary ionizations are occurring in the detector.
ANSWER: D.
- RFIRHIREA LR ET RR - BT AIRGEHT T o B A TRH 4
EEmAFLGIRY o BT kg 3R

P GE O FlE - RS L G AMT RIS -
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feii 47 K118 [2.6/2.8]
BEL: P1909 (B1113)

Which one of the following is the function of the positive electrode in an ion chamber?
A. Produces ions when exposed to a radiation field

B. Releases electrons to combine with positive ions

C. Performs gas quenching to maximize detector sensitivity

D. Collects electrons released during gas ionization

ANSWER: D.

Tl LA Y B R R e 9

A F R B GRS AL g

B. %l R #E 4T BE -
C. i {7 # i%(gas quenching) 2 & S 4k B HATARH T 2 o
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B 5L P2013 (B313)

An ion chamber radiation detector is exposed to a constant gamma radiation field. If the
applied voltage is increased but maintained within the ion chamber region, the rate of ion
collection will...

A. increase with voltage because more secondary ionizations are occurring in the detector.

B. increase with voltage because less primary ions are recombining in the detector prior to
reaching the electrodes.

C. stay approximately the same because all of the primary ions were already being collected
at the lower voltage.

D. stay approximately the same because the ion chamber is operating at saturated conditions.

ANSWER: C.

BT vRi a4 B B AR R hoIB 45 S o 14 be B URA Se 0 S0 A A ART vE
FLIRE SIS

A Hide o FL LB RES A S A o
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feii 47 K118 [2.6/2.8]
B P2014 (B2413)

What is the effect on a proportional neutron detector if it is operated at a voltage near the high
end of the proportional (true proportional) region on the gas-filled detector characteristic
curve?

A. Neutron-induced pulses will become so large that gamma pulse discrimination is no
longer needed, yielding a more accurate neutron count rate.

B. The positive space charge effect will increase and prevent collection of both gamma- and
neutron-induced pulses, yielding a less accurate neutron count rate.

C. A high rate of incident gamma radiation will result in the combination of multiple small
gamma-induced pulses into larger pulses. The larger combined pulses will be counted as
neutron-induced pulses, yielding a less accurate neutron count rate.

D. Detection of any single ionizing event will result in ionizing nearly the entire detector gas
volume. The resulting large pulses will prevent the detector from differentiating between
radiation types, yielding a less accurate neutron count rate.

ANSWER: C.
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g 5 - K1.18 [2.6/2.8]

B .t P2313 (B2613)

A gas-filled radiation detector operating in the proportional region is exposed to a constant
gamma radiation field. If the applied voltage is decreased but maintained within the

proportional region, the rate of ion collection will...

A. stay approximately the same because all of the primary ions were already being collected
at the higher voltage.

B. stay approximately the same because the ion chamber is still operating at saturated
conditions.

C. decrease because more primary ions are recombining in the detector prior to reaching the
electrodes.

D. decrease because fewer secondary ionizations are occurring in the detector.

ANSWER: D.
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g 5 - K1.18 [2.6/2.8]

B 5Lt P2413 (B2414)

A gas-filled radiation detector operating in the ionization chamber (IC) region is being
exposed to a constant gamma radiation field. If the applied voltage is decreased but

maintained within the IC region, the rate of ion collection will...

A. stay approximately the same because all of the primary ions continue to be collected and
essentially no secondary ionizations are occurring.

B. stay approximately the same because detector operation in the ionization chamber region
is characterized by complete ionization of the detector gas.

C. decrease because fewer primary ionizations are occurring in the detector as detector
voltage decreases.

D. decrease because fewer secondary ionizations are occurring in the detector as detector
voltage decreases.

ANSWER: A.
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BEL: P2613 (B1114)

Which one of the following describes the reason for the high sensitivity of a gas-filled ion
chamber operating in the Geiger-Mueller region?

A. Any radiation-induced ionization results in a large detector output pulse.

B. Geiger-Mueller detectors are longer than other types of radiation detectors, resulting in
greater detector surface area.

C. The detector output is directly proportional to the applied voltage within the
Geiger-Mueller region.

D. The high detector voltage allows differentiation between the various radiation types.

ANSWER: A.

THARERET RFA-EBRFCDNF NI 2L R G RICRDRE]?
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BT P2913 (B414)

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

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

A. Essentially all of the ions from primary ionizations are collected; the number of ions
collected from secondary ionizations are independent of the applied voltage on a
logarithmic scale.

B. The number of ions collected from both primary and secondary ionizations vary directly
with the applied voltage on a logarithmic scale.

C. Essentially all of the ions from primary ionizations are collected; the number of ions
collected from secondary ionizations vary directly with the applied voltage on a
logarithmic scale.

D. The number of ions collected from both primary and secondary ionizations are
independent of the applied voltage on a logarithmic scale.

ANSWER: C.
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P 191002
feii 47 K118 [2.6/2.8]
B P3413

A boron trifluoride (BF3) detector (proportional counter) is normally used to monitor only
source range core neutron level. How will the detector and source range count rate indication
be affected if normal detector high voltage is inadvertently applied during nuclear reactor
operation in the power range?

A. The BF; gas will become completely ionized and source range indication will stabilize at
a constant low value.

B. The BF; gas will become completely ionized and source range indication will stabilize at
a constant high value.

C. The detector electrodes will become exposed to an extremely high neutron flux and cause
a false high reading on the source range indication.

D. The detector electrodes will become exposed to an extremely high gamma flux and cause
a false high reading on the source range indication.

ANSWER: A.
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feii 47 K118 [2.6/2.8]
B0 P3906 (B3907)

A beta particle and an alpha particle enter and cause ionization in a gas-filled radiation
detector operating in the Geiger-Mueller region. Which one of the following accurately
compares the amplitude of the detector pulses caused by each type of radiation?

A. The beta particle pulse will be larger in amplitude.

B. The alpha particle pulse will be larger in amplitude.

C. The pulses will be identical for both types of radiation.

D. Cannot be determined without particle kinetic energy information.

ANSWER: C.
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g 5 - K1.18 [2.6/2.8]

B 5.1 P4506 (B4507)

A nuclear power plant has been shutdown for one month. A portable gas-filled radiation
detector is needed to monitor shutdown reactor core neutron level from a location outside the
reactor vessel. The detector must be able to distinguish between ionizations caused by gamma

and neutron radiation.

Which region(s) of the gas-filled detector characteristic curve is/are acceptable for operation
of the detector?

A. Geiger-Mueller, Ionization, and Proportional regions are all acceptable.

B. Proportional region is acceptable, and Ionization region also may be usable.

C. Tlonization region is acceptable, and Geiger-Mueller region also may be usable.
D. Geiger-Mueller region is acceptable, and Proportional region also may be usable.

ANSWER: B.

v

Piae TS Bgp- B2 o 50 J&F
&

Bt ZRliedE Blpom?d 2 3R 453
A F SR E - dRFELF s

SR A FERCIE R Y R STAATA A ehPERE o
PAF SR ETEEN S RS E D
A FE-2BF 5 pEf 0

B. W6l o B R .

8??\? ’ E‘E-i % oo

0
#
4

o
oy

E_if):?‘: s LU ’]}d?‘: o

N
oS

% ! B.

178



P 191002
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B :  P216 (B214)

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

A. The indication from an SRPD is a dose rate in mR/hour.

B. SRPDs can be used to record beta and gamma radiation.

C. SRPDs hold their charge indefinitely when removed from a radiation field.
D. SRPD readings must be considered inaccurate when they are dropped.

ANSWER: D.

T K de it % A ¥ A3 (SRPD - self-reading pocket dosimeter )<hi 14 7
A. SRPD%?J Dz HE FH > 5mRMro

B. SRPDii * 113645 E i 22 o3l f5 430 o
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B 5. :  P714 (B714)

Which one of the following types of radiation is the major contributor to the dose indication
on a self-reading pocket dosimeter (SRPD)? (also called SRD, PIC, and direct reading
dosimeter)

A. Alpha

B. Beta

C. Gamma

D. Neutron

ANSWER: C.

T fadg ST AR > B % 3 740 &£ 35 (SRPD - self-reading pocket dosimeter b 7% i &
SRD ~PIC ~ 3 ® &3) F i & KR ?

A. P 2(a)
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Bt P94

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

A. Uranium coating of natural enrichment on both electrode surfaces

B. Uranium coating of highly enriched U-235 on the inner surface of the chamber
C. Uranium coating of natural enrichment on the inner surface of the chamber

D. Uranium coating with highly enriched U-235 on both electrode surfaces

ANSWER: B.

T i K ¥ %t~ B vE(fission chamber)p 38 > AR P F 9
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i 4 ¢ K1.20 [2.5/2.7]
B PlI4

Which one of the following describes the ion collection that occurs in a proportional counter,
such as a BF; detector?

A. A fraction of the ions created by primary ionizations are collected. No secondary
ionizations take place.

B. Virtually all of the ions created by primary ionizations are collected. No secondary
ionizations take place.

C. Virtually all of the ions created by primary ionizations along with a fraction of the ions
created by secondary ionizations are collected.

D. Virtually all of the ions created by primary and secondary ionizations are collected.

ANSWER: D.
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i 4 ¢ K1.20 [2.5/2.7]
B P1514(BS11)

A BF; gas-filled detector, operating in the proportional region, is being used to monitor
reactor power while shut down. If a complete loss of detector gas pressure occurs, the
instrument indication will fail...

A. upscale.

B. downscale.

C. asis.

D. to midscale.

ANSWER: B.
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BB P3714 (B3714)

During reactor power operation, a reactor coolant sample is taken and analyzed. Which one of

the following lists three radionuclides that are all indicative of a fuel cladding failure if
detected in elevated concentrations in the reactor coolant sample?

A. Lithium-6, cobalt-60, and argon-41

B. Iodine-131, cesium-138, and strontium-89

C. Nitrogen-16, xenon-135, and manganese-56

D. Hydrogen-2 (deuterium), hydrogen-3 (tritium), and oxygen-18

ANSWER: B.
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KIREME © K1.02 [2.7/2.9]
FF755% © PAT03 (B4704)

A nuclear power plant is initially operating with the following main steam parameter
values:
Main steam pressure = 1,000 psia
Main steam flow rate = 500,000 lbm/hr
Main steam pressure decreases and stabilizes at 950 psia.
Assume 100 percent quality saturated steam and that main steam volumetric flow rate
is the same before and after the pressure change.
Which one of the following is the approximate mass flow rate of main steam after the
pressure change?
A. 528,000 lbm/hr
B. 500,000 Ibm/hr
C. 472,000 Ibm/hr
D. 444,000 lbm/hr
ANSWER: C.

— PR BRI A RS BE T

FZ&AEE )= 1,000 psia

F 2505 &%= 500,000 lbm/hr

F 2RI EERIZTREAE 950 psia o (B STHEERIMIIUEE % T 204

100%5Z /% Bt 1 e AR [FI RS R & % -
A BB B I RN E R E B ER 7
A. 528,000 lbm/hr
B. 500,000 Ibm/hr
C. 472,000 lbm/hr
D. 444,000 Ibm/hr
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T} H /RESE © 191002/2 (2016:71)
HIgESE + K1.02 [2.7/2.9]
FF9€ : P6103 (B6104)

For water flowing through a venturi, there is a proportional relationship between flow
rate and differential pressure. For steam flowing through a venturi, the relationship
must be modified to account for changes in as the steam flows through
the venturi.

A. velocity

B. enthalpy

C. internal energy

D. specific volume

ANSWER: D.
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FHE /ST - 191002/3 (2016 i)
MIRESE * KL1.02 (2.7/2.9)
9% : P6403

A nuclear power plant is operating at 100 percent power with constant steam

generator water levels. Only main feedwater is entering the steam generators and only

main steam is leaving the steam generators. Both the main feedwater mass flow rate

and the main steam mass flow rate instruments use venturi flow sensing elements.

For the above conditions, the indication that most accurately reflects the mass flow

rate through a steam generator will typically be the mass flow rate indication for...

A. main feedwater, because condensation can adversely affect the characteristics of a
steam flow venturi.

B. main feedwater, because steam generator pressure changes affect the specific
volume of steam more than water.

C. main steam, because the enthalpy of high quality steam flowing through a venturi
is constant, unlike the enthalpy of water.

D. main steam, because a given mass flow rate of steam through a venturi develops a
larger pressure change than the same mass flow rate of water.

ANSWER: B.
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RILE/EE%E : 191002/4 (2016%71)
KIREME : K1.05 [2.6/2.8]
FF755% © P4804 (B4804)

A cooling water system uses a horizontal venturi with a differential pressure flow
detector to provide flow rate indication. Water enters and leaves the venturi at 70°F,
100 psig, and 24 ft/sec. Water velocity at the throat of the venturi is 50 ft/sec. Assume
water is incompressible and the venture experiences no unrecoverable head loss.
What is the approximate pressure of the water at the throat of the venturi?

A. 98 psig

B. 94 psig

C. 87 psig

D. 74 psig

ANSWER: C.

— R AIKZRGERACE R E FE R & (Higas R IR &5 - /K2
70°F ~ 100 psig ~ 24 ft/sec #E A\ BAEEGASCRE - SCRVEMRE K2R 50 ft/sec -
B/ KA T BR S - A AE SR E A AT [EE AV /KBRFRR » SCEREMRERAY/KER
RETRyfa] ?

A. 98 psig

B. 94 psig

C. 87 psig

D. 74 psig
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Rl E/EE%E : 191002/5 (2016%71)
KIREME : K1.05 [2.6/2.8]
FF-55% * P6803 (B6804)

Refer to the drawing of a frictionless venturi flow element (see figure below).
Subcooled water is flowing through the venturi with the following initial conditions:
Flow rate = 500 gpm
Tap A pressure = 40 psia
Tap B pressure = 36 psia
Flow rate increases to 1,000 gpm, which results in a tap A pressure of 68 psia. What is
the new pressure at tap B?
A. 60 psia
B. 52 psia
C. 44 psia
D. 32 psia
ANSWER: B.

SH ) IR E BT TE (R T E) - KAKRESIRE - EOaikReL

\

i 2£=500 gpm
PESEARE 1= 40 psia
PEEBEE /)= 36 psia
SR RN IUEIL,000 gpmis » EIEARES) 68 psia - BEEBATHTEE) 5%/ ?




Rl E/EE%E : 191002/6 (2016371)
KIREME : K1.05 [2.6/2.8]
3% : P7632 (B7632)

Refer to the drawing of a frictionless venturi flow element (see figure below).
Subcooled water is flowing through the venturi with the following initial conditions:
Flow rate = 500 gpm
Tap A pressure = 40 psia
Tap B pressure = 36 psia
When flow rate is increased to 750 gpm, the pressure at tap A increases to 68 psia.
What is the new pressure at tap B?
A. 66 psia
B. 62 psia
C. 59 psia
D. 52 psia
ANSWER: C.

SRR R RTTFE(L TE) © J03ORMERE - SsikaE

\

it &%=500 gpm

PETHARE T )= 40 psia

PEUEBJEE /7= 36 psia
2 G NF750 gpmils - BEEHARR TR 1E68 psia o FEGTHBHYHTEE ] 5%
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. 62 psia
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Rl E/EE%E : 191002/7 (2016 #75)
HIREHE © K1.06 [2.5/2.6 )
FFo% © P3208

A reactor is currently shut down with the reactor coolant system at 140°F and 150
psig. Pressurizer level is being monitored using a differential pressure detector with a
wet reference leg. The pressurizer level instrument was calibrated at normal plant
operating conditions.

The pressurizer level instrument currently indicates than actual
pressurizer level because, compared to the calibration conditions, there has been a
significant change in the density of the fluid in the

A. lower; reference leg

B. lower; pressurizer

C. higher; reference leg

D. higher; pressurizer

ANSWER: D.

FAZREHIEAR T - HR N2 Al 7K 2850 > 140°FER 150 psigyiRRE - a5 BATE
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Rl E/EE%E : 191002/8 (2016 #7i)
HIREHE © K1.06 [2.5/2.6 )
FFo% © P4104

Refer to the drawing of a pressurizer and differential pressure (D/P) level detection

system that was recently calibrated at normal operating conditions (see figure below).

Assume that the associated pressurizer level instrument does not use density

compensation.

With the nuclear power plant shut down at reduced reactor coolant system

temperature and pressure, the pressurizer level instrument will indicate

than actual water level because the D/P currently sensed by the D/P detector is
than the D/P for the same pressurizer water level at normal operating

conditions.

A. lower; smaller

B. lower; larger

C. higher; smaller

D. higher; larger

ANSWER: C.

2275 A A B2 R S (DIP) K AL (M 2B B (5 T IE) - sZ (M B e I 2
TRAVERET MRS o R R EERE K AL R as R 1 -
EZAERAHEIER - [FEAE - SREERE K AL RS P U BER R HIEK
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R EEGR RT ARG R ZERE -

ALRRS /IR

CREVARIVNIA

ORI

BNE)NRIVANN

BFE: C
PRESSURIZER
CONDENSING POT
: *STEAM

EQUALIZING
VALVE

D/P /
DETECTOR

WATER

X 1

NN



FLHE SR © 191002/9 (2016 i)
HIREHE © K1.06 [2.5/2.6 )
J75% * P6203

Refer to the drawing of a pressurizer differential pressure (D/P) level detection system
(see figure below).

With the pressurizer containing saturated water and steam at 2,250 psia, pressurizer
level indication is 20 feet. Assume that reference leg level and temperature do not
change. Also, ignore the effect of steam density changes on level indication.

With no change in actual pressurizer level, what will level indication be at 600 psia
(saturated)?

A. 14.9 feet

B. 18.3 feet

C. 22.4 feet

D. 26.8 feet

ANSWER: D.

S5 RARE 2 72 BR(DIP) /K AL (FHI 2 47 8 (R =)

AL E AR /K B2 S AV B BARE BR 7 £ 2,250 psialif - 7Kfizfi571~ Fs20 feet - sk
SR ORISR EE - [RIRF RS20 S S b /KL e A2 2L -
TEFBRRE I /K LA ERYAITE [~ - A5 SR EERE R % Fy600 psia (BA1EETT) » HIIE
VISHEEAN °

A. 14.9 feet

B. 18.3 feet

C. 22.4 feet

D. 26.8 feet
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I H/REYE © 191002/10 (2016 i)
HIREHE © K1.07 (2.5/2.6)
FF5% © P5003

The downcomer region of a steam generator contains 40 feet of saturated water at
536°F. A steam generator water level detector has a pressure tap located at the bottom
of the downcomer region. Approximately how much of the total pressure at the
pressure tap is caused by the downcomer water?

A. 0.6 psi

B. 13.0 psi

C. 27.7 psi

D. 156.0 psi

ANSWER: B.

%mmﬁﬁ SR N A 5 40 feet HYEAIK - E S Ry 536°F © FaREL
g /KA B iR 2s B ) RICHIEBE (L A P F G Y EC D © 5 R 3% RS R AR ~Z 4%

R REIZ/ DR E AR KR 2

A. 0.6 psi

B. 13.0 psi

C. 27.7 psi

D. 156.0 psi
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FHE/RESE - 191002/11 (2016 73E)
HIREHE  K1.07 (2.5/2.6)
Fraf 1 P5204

Refer to the drawing of a differential pressure (D/P) level detection system (see figure
below) for a pressurizer at normal operating temperature and pressure. The level
detector has just been calibrated.

The high pressure side of the detector is connected to the ; and if the
equalizing valve is opened, the indicated pressurizer level will be than
the actual level.

A. condensing pot; lower

B. condensing pot; higher

C. pressurizer; lower

D. pressurizer; higher

ANSWER: B.

75 3 BE RG22 BE (D/P) /K AL AE M 2~ ] (5 T I 5% e BRI AR e
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Rl E /EE%E © 191002/12 (2016:34754)
KIREME : K1.07 [2.5/2.6]
5% : P6104 (B6105)

Refer to the drawing of a water storage tank with a differential pressure (D/P) level
detection system (see figure below).

The D/P level detector was just calibrated and returned to operation with the
following conditions:

® The reference leg contains 20 feet of water at 70°F.

® The tank contains 18 feet of water at 70°F.

® Tank level indication is 18 feet.

Assume the actual tank water level and the temperature of the water in the tank and
reference leg do not change. Which one of the following will be the new tank level
indication if the reference leg water level decreases to 18 feet?

A. 22 feet

B. 20 feet

C. 18 feet

D. 2 feet

ANSWER: B.

S AL 72 B (DIP) R AL E e 24V EE KRB E (L T E) o ZRE(DIP) & AL S as]
REEARAE NHIARME T A 22
o AL 5520 feets) ~ JETETOFHY/K
o /K& 18 feets ~ JEET0FHY/K
o (/K IR i1 Fi5 71~ Fy 18 feet
IR K BRI - (KIS KA KRR - QRSB ERK (T
FEAEEI18 feet » 7] Ryl /KAERHIRALFERE ?
A. 22 feet
B. 20 feet
C. 18 feet
. 2 feet
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Rl E/EE%E © 191002/13 (2016:34754)
KIREME : K1.07 [2.5/2.6]
3% : P6604 (B6606)

Refer to the drawing of a water storage tank with a differential pressure (D/P) level
detection system (see figure below).

The water storage tank is 40 feet tall. The level detection system is calibrated to
provide a level indication of 30 feet when the tank and reference leg levels are equal.
If the tank is completely filled with water, the tank level will indicate...

A. less than 30 feet.

B. 30 feet.

C. greater than 30 feet, but less than 40 feet.

D. 40 feet.

ANSWER: B.

SELEZ R (DIP) K AL EE 2480 FE/KE R (R T E)

57K f540 feetis; o & IRALEM AT FE/KIEES KL —HERE > (ERCIERE
TNt 7K RS 2 KA F530 feet o WISRGE/KIE 77K - RIIEE KR KA TS ~ER K-
A.22 feet

B.30 feet
C. KHA30 feet » {H/[NR40 feet
D. 40 feet
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Rl E/EE%E : 191002/14 (2016:34714)
KIREME : K1.07 [2.5/2.6]
3% : P6704 (B6705)

Refer to the drawing of a water storage tank with a differential pressure (D/P) level
detection system (see figure below).

Assume that the initial temperature of the reference leg and the water in the tank is
100°F, and that reference leg temperature does not change.

If the temperature of the water in the tank increases by 20°F, the D/P sensed by the
detector will if the of the water in the tank is constant.
A. decrease; level

B. decrease; mass

C. remain the same; level

D. remain the same; mass

ANSWER: D.

SR A 72 BA(DIP) AL (AR S 4V /KB (R T 1) -

(B SR T B KR R4 E B 100°F » Y SHR/ICEREE « QIEEL KgAK R
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Rl E/EE%E : 191002/15 (2016:4754)
KIREME : K1.07 [2.5/2.6]
3% : P7404 (B7404)

Refer to the drawing of a vented water storage tank with a differential pressure (D/P)

level detection system (see figure below). The water in the tank and reference leg is at

the same temperature.

The tank level indicator was just calibrated to indicate O percent when the tank is

empty and 100 percent when the water level reaches the upper tap. The indicator’s

display range is O percent to 120 percent. The initial water level is as indicated in the

figure.

If the tank water level slowly increases and stabilizes just below the top of the tank,

the level indication will increase until...

A. the water level stabilizes, at which time the level indication will stabilize at 100
percent.

B. the water level stabilizes, at which time the level indication will stabilize at a
value greater than 100 percent.

C. the water level reaches the upper tap, at which time the level indication will
remain at 100 percent as the water level continues to increase.

D. the water level reaches the upper tap, at which time the level indication will
continue to increase as the water level continues to increase.

ANSWER: C.

S5 A KM 22 BEDIP) R (R A SR T IBD) = vk K et
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R} H R85k © 191002/16 (20163714)
HIFEHE © K1.07 [2.5/2.6]
Fe5g © P7602 (B7602)

Refer to the drawing of a water storage tank with a differential pressure (D/P) level

detection system (see figure below). The level detector has just been calibrated.

How will the indicated level be affected if condensation partially fills the normally

dry reference leg?

A. Indicated level will not be affected.

B. Indicated level will be lower than actual level.

C. Indicated level will be higher than actual level.

D. Indicated level may be higher or lower than actual level depending on the pressure
in the upper volume of the tank.

ANSWER: B.
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Rl E /EE%E © 191002/17 (201634714)
KIREME © K1.11[2.7/3.0]
5% © P7503 (B7504)

A cooling water system pressure detector uses a bourdon tube as the sensing element.

Which one of the following explains how the indicated system pressure will be

affected if a local steam leak raises the temperature of the bourdon tube by 50°F?

(Assume the cooling water system pressure does not change.)

A. Indicated pressure will decrease because the bourdon tube will become more
flexible.

B. Indicated pressure will increase because the bourdon tube will become more
flexible.

C. Indicated pressure will decrease because the bourdon tube internal pressure will

increase.

D. Indicated pressure will increase because the bourdon tube internal pressure will
increase.

ANSWER: B.

— AR AK Z AR ) {255 F E2 548 (bourdon tube) E EGHITTH: - &HRHEZRS
IR (EF EEE R E SR 50°F - NI E v DARR B 2R B D HE R B 2 B0 ]
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Rl E /EE%E : 191002/18 (2016:34714)
KIREME © K1.11[2.7/3.0]
P35k : P7642 (B7642)

A cooling water system pressure detector uses a bourdon tube as the sensing element.

Which one of the following explains how the indicated system pressure will be

affected if the temperature of the bourdon tube decreases by 30°F? (Assume the

cooling water system pressure does not change.)

A. Indicated pressure will decrease because the bourdon tube will become less
flexible.

B. Indicated pressure will increase because the bourdon tube will become less
flexible.

C. Indicated pressure will decrease because the bourdon tube internal pressure will
decrease.

D. Indicated pressure will increase because the bourdon tube internal pressure will
decrease.

ANSWER: A.

— RUIVKZR SRR b as 6 A B8 & BGHITTH: - A15RES & (bourdon tube)i
JER#{E30°F » NHIMAIE AT DR B S S B T fE (B R 2 BIAI AR 8 2 (a2 Al
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I H/REYE © 191002/19 (2016:3771E)
HIFEHE © K1.13 [2.6/2.8]
FE9k © P5305 (B5305)

Refer to the drawing of a simple thermocouple circuit (see figure below).

The measuring and reference junctions are located inside the reactor containment
building while the instrument is located in a remote location outside the containment
building. Thermocouple temperature indication is initially 500°F.

An ambient temperature decrease outside the containment building lowers the
temperature of the instrument by 10°F, while the measuring and reference junction
temperatures remain constant. Thermocouple temperature indication at the lower
ambient temperature will be...

A. 490°F.

B. 500°F.

C. 510°F.

D. unpredictable.

ANSWER: B.

S5 — PN HE RS E (R T E) -
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B. 500°F

C.510°F
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I H/REYE © 191002/20 (2016:731)
HIFEHE © K1.13 [2.6/2.8]
FF9€ : P5505 (B5507)

Refer to the drawing of a simple chromel-alumel thermocouple circuit (see figure
below).

What is the effect on the thermocouple reference junctions if the chromel and alumel
extension wires from the thermocouple connection head to the reference junction
panel are replaced with copper wires?

A. There will no longer be any reference junctions.

B. The reference junctions will be located in the temperature instrument.

C. The reference junctions will still be located in the reference junction panel.

D. The reference junctions will be located in the thermocouple connection head.
ANSWER: D.
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B} E/EESE © 191002/21 (2016371%)
HIREHE © K1.13 [2.6/2.8]
Feg © P5805 (B5805)

Which one of the following is a characteristic of a resistance temperature detector but
not a thermocouple?

A. Sensing element is made from a single metal or alloy.

B. Requires a reference junction for accurate temperature measurement.

C. Extension leads made from relatively expensive metals or alloys are required for
accurate temperature measurement.

D. Temperature measurement relies on a sensor material property that varies directly

with the change in the measured temperature.
ANSWER: A.
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I H/REYE © 191002/22 (2016:3773E)
HIFEHE © K1.13 [2.6/2.8]
FE5% © P6004 (B6005)

Refer to the drawing of a simple chromel-alumel thermocouple circuit (see figure
below).

What is the effect on the thermocouple reference junctions if the copper extension
wires from the reference junction panel to the temperature instrument are replaced
with alumel (top) and chromel (bottom) extension wires?

A. The reference junctions will be located in the thermocouple connection head.
B. The reference junctions will still be located in the reference junction panel.

C. The reference junctions will be located in the temperature instrument.

D. There will no longer be any reference junctions.

ANSWER: C.
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I H/REYE © 191002/23 (20163731E)
HIFEHE © K1.13 [2.6/2.8]
Fr9% © P6305 (B6306)

Refer to the drawing of a simple chromel-alumel thermocouple circuit (see figure
below).

The thermocouple, thermocouple connection head, and reference junction panel are
located inside a reactor building (RB) while the temperature instrument is located
outside the RB. Thermocouple temperature indication is initially 440°F.

A steam leak inside the RB increases the temperatures of the thermocouple
connection head and reference junction panel by 40°F, while the temperature at the
measuring tip is unchanged. What is the resulting temperature indication?

A. 400°F

B. 440°F

C. 480°F

D. 520°F

ANSWER: A.

fﬁ% PR ER-pr e AN e (R EE RS B (L T [E) -
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C. 480°F
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Rl E /EE%E : 191002/24 (2016:4714)
KIRESE - K1.13[2.6/2.8]
FF3% © P6905 (B6905)

A simple two-wire resistance temperature detector (RTD) is being used to measure
the temperature of a water system. Copper extension wires run from the RTD to a
temperature instrument 40 feet away.

If the temperature of the extension wires decreases, the electrical resistance of the
extension wires will ; and the temperature indication will

unless temperature compensation is provided.

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease
ANSWER: D.
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Rl E /EE%E : 191002/25 (2016:4714)
KIRESE © K1.13[2.6/2.8]
5% : P7405 (B7405)

Refer to the drawing of a simple thermocouple circuit (see figure below).

The measuring junction temperature is currently 300°F while the reference junction
temperature is being held constant at 120°F. The thermocouple circuit is capable of
indicating 32°F to 600°F and has just been calibrated at the current conditions.

If the measuring junction temperature decreases and stabilizes at 90°F, what
temperature will be indicated?

A. 32°F

B. 60°F

C. 90°F

D. 120°F

ANSWER: C.

S5 PN (R TS ] (R T E])

B2 8L H AR R300°F » (25 SRR EHERFEIER120°F - ZAFEEE
B T DUEDR32°F 2600°F - HLAE H ARG MHISERAIE - BN E RS
P AREAEI0F - SR TR Ry 2/ 2

A. 32°F

B. 60°F

C. 90°F

D. 120°F
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B} E/5ESE © 191002/26 (2016371%)
HIGESE © K1.13 [2.6/2.8]
Fe5g © P7612 (B7612)

For proper operation of a thermocouple circuit, the reference junction temperature. ..
A. must be less than the measuring junction temperature.

B. must be greater than the measuring junction temperature.

C. may be less than, greater than, or equal to the measuring junction temperature.
D. may be less than or greater than, but not equal to, the measuring junction

temperature.
ANSWER: C.
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R} H R85k © 191002/27 (20163714)
HIGESE © K1.14 [2.8/2.9]
FE9E © P6504 (B6506)

Because of a thermocouple temperature display failure, the millivolt output of a
thermocouple circuit is being converted to a temperature value using conversion
tables. The tables are based on a thermocouple reference junction temperature of
32°F. The actual reference junction is located in a panel that is maintained at 120°F.
Room temperature surrounding the panel is 80°F.

What adjustment must be made to the temperature value taken from the conversion
tables to calculate the actual temperature at the measuring tip of the thermocouple?
A. Add 48°F.

B. Subtract 48°F.

C. Add 88°F.

D. Subtract 88°F.
ANSWER: C.
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Rl E /EE%E : 191002/28 (2016:4714)
KIREME © K114 [2.8/2.9]
FF3% © P7103 (B7106)

A resistance temperature detector (RTD) and a thermocouple (TC) are commonly
used sensors for temperature measurement. If a temperature display fails, which of the
sensors, if any, has a property that can be measured manually and converted to a
temperature value with the aid of conversion tables.

A. TC only.

B. RTD only.

C. Both TC and RTD.

D. Neither TC nor RTD.

ANSWER: C.
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I H/REYE © 191002/29 (2016:3773E)
HIREHE © K1.14 [2.8/2.9]
Fe5g © P7205 (B7206)

Because of a thermocouple temperature display failure, the millivolt output of a
thermocouple circuit is being converted to a temperature value using conversion
tables. The tables are based on a thermocouple reference junction temperature of
32°F. The actual reference junction is located in a panel that is currently at 80°F.
The temperature value taken from the conversion tables is 120°F.

What adjustment must be made to the temperature value taken from the conversion
tables to calculate the actual temperature at the measuring tip of the thermocouple?
A. Add 48°F.

B. Subtract 48°F.

C. Add 88°F.

D. Subtract 88°F.

ANSWER: A.
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R} H R85k © 191002/30 (2016:35714)
HIREHE © K1.18 [2.6/2.8]
Faf © P1910

Just prior to a plant outage, the power range nuclear instruments (using excore
detectors) were calibrated at 50 percent reactor power. During the outage, 25 percent
of the fuel assemblies were shuffled to reduce the power being produced at the center
of the core. No fuel assemblies were replaced.

Immediately after the outage, when the reactor is stabilized at 50 percent, indicated
reactor power will be than actual power because neutron leakage from
the core has

A. higher; increased

B. higher; decreased

C. lower; increased

D. lower; decreased

ANSWER: A.
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Rl E/EE%E © 191002/31 (2016:34754)
HIREHE © K1.18 [2.6/2.8]
Fpok © P2713

During a refueling outage, the fuel assemblies were reconfigured to reduce the radial

power peak at the center of the core while maintaining the same rated thermal power.

Excore power range detectors were calibrated at 50 percent power just prior to the

outage.

How will indicated reactor power compare to actual reactor power when the nuclear

power plant is stabilized at 50 percent power following the outage?

A. Indicated reactor power will be higher than actual reactor power due to increased
core neutron leakage.

B. Indicated reactor power will be higher than actual reactor power due to decreased
core neutron leakage.

C. Indicated reactor power will be lower than actual reactor power due to decreased
core neutron leakage.

D. Indicated reactor power will be lower than actual reactor power due to increased
core neutron leakage.

ANSWER: A.
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R} H R85k © 191002/32 (201635714)
HIREHE © K1.18 [2.6/2.8]
FESE © P2913 (B414)

Which one of the following statements describes the operation of a gas-filled radiation

detector operating in the proportional region?

A. The number of ions collected from both primary and secondary ionizations is
independent of the applied voltage.

B. Essentially all of the ions from primary ionizations are collected; the number of
ions collected from secondary ionizations is independent of the applied voltage.

C. The number of ions collected from both primary and secondary ionizations varies
directly with the applied voltage on a logarithmic scale.

D. Essentially all of the ions from primary ionizations are collected; the number of
ions collected from secondary ionizations varies directly with the applied voltage
on a logarithmic scale.

ANSWER: D.
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Rl E /EE%E : 191002/33 (2016:4754)
KIRESE - K1.18[2.6/2.8]
3% : P4806 (B4807)

Quench gases are added to gas-filled radiation detectors that operate in the
region; the quench gases prevent a single ionization event from causing
in the detector gas volume.

A. ion chamber; multiple discharges

B. ion chamber; secondary ionizations

C. Geiger-Mueller; multiple discharges

D. Geiger-Mueller; secondary ionizations

ANSWER: C.
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RFE /5858 © 191002/34 (20163%714)
KIRESE - K1.18[2.6/2.8]
3% : P4906 (B4907)

Which one of the following contains the pair of radiation detector types that are the
most sensitive to low-energy beta and/or gamma radiation?

A. Geiger-Mueller and scintillation

B. Geiger-Mueller and ion chamber

C. lon chamber and scintillation

D. lon chamber and proportional

ANSWER: A.
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Rl E /EE%E : 191002/35 (2016:4714)
KIRESE - K1.18[2.6/2.8]
FF3% © P5206 (B5207)

A beta particle and an alpha particle with equal kinetic energies cause ionization in a
gas-filled radiation detector. The detector is operating in the ion chamber region of the
gas ionization curve. Which one of the following describes the amplitudes of the
detector pulses caused by each type of radiation?

A. The beta particle pulse will be larger in amplitude.

B. The alpha particle pulse will be larger in amplitude.

C. The amplitudes of both pulses will be approximately equal for all detector
voltages in the ion chamber region.

D. The amplitudes of both pulses will be approximately equal for all detector
voltages in the ion chamber region, as well as all detector voltages outside the ion
chamber region.

ANSWER: B.
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Rl E /EE%E : 191002/36 (2016:34714)
KIRESE - K1.18[2.6/2.8]
FF3% © P5306 (B5307)

Which one of the following types of radiation detectors is generally not used for
measuring a high-intensity beta and gamma radiation field because of a relatively long
detector recovery time, or dead time, following each ionization event.

A. Geiger-Mueller

B. lon chamber

C. Proportional

D. Scintillation

ANSWER: A.
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FFE /2858 © 191002/37 (20164714)
KIRESE - K1.18[2.6/2.8]
FF3% © P5606 (B5607)

A proportional detector with pulse height discrimination circuitry is being used in a

constant field of neutron and gamma radiation to provide source range neutron count

rate indication. Assume that the pulse height discrimination setpoint does not change.

If the detector voltage is increased but maintained within the proportional region,

count rate indication will increase because...

A. asingle neutron- or gamma-induced ionizing event will result in multiple pulses
inside the detector.

B. the ratio of the number of neutron-induced pulses to gamma-induced pulses inside
the detector will increase.

C. the positive space charge effect will increase and promote the collection of both
gamma- and neutron-induced pulses.

D. all detector pulses will increase in amplitude and previously uncounted gamma
pulses will be added to the total count rate.

ANSWER: D.
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Rl E /EE%E : 191002/38 (2016:34714)
KIRESE - K1.18[2.6/2.8]
FF5% © P6006 (B6007)

Which one of the following types of radiation detectors uses a gas volume for
radiation detection and will typically produce the weakest output signal if all of the
detectors are placed in the same gamma radiation field?

A. Geiger-Mueller

B. lon chamber

C. Proportional counter

D. Scintillation

ANSWER: B.
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Rl E /EE%E © 191002/39 (2016:34714)
KIRESE - K1.18[2.6/2.8]
FF3% © P6206 (B6206)

Which one of the following types of radiation detectors is typically the least accurate
in determining the dose rate to a human body from an unspecified source of radiation?
A. Geiger-Mueller

B. lon chamber

C. Proportional counter

D. Scintillation

ANSWER: A.
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FFE /285% © 191002/40 (20163%714)
KIRESE - K1.18[2.6/2.8]
5% : P6405 (B6407)

A fission chamber neutron detector is located in a constant neutron radiation field and
is initially operating in the proportional region. If the voltage applied to the detector is
changed such that the detector operates in the ion chamber region, the rate of neutron
interactions in the detector will ; and the amplitude of each neutron-
induced detector pulse will

A. increase; increase

B. decrease; decrease

C. remain the same; increase

D. remain the same; decrease

ANSWER: D.
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RFE /2858 © 191002/41 (20163%714)
KIRESE - K1.18[2.6/2.8]
FF3% + P6505 (B6507)

Which one of the following describes the positive space charge effect associated with

a gas-filled radiation detector?

A. Multiple detector pulses result from a single ionization event because positive ions
form a cloud around the negative electrode, which increases the electric field
strength, thereby initiating secondary ionizations.

B. Multiple detector pulses result from a single ionization event because positive ions
form a cloud around the positive electrode, which increases the electric field
strength, thereby initiating secondary ionizations.

C. The pulse amplitude resulting from an ionization event is reduced because
positive ions form a cloud around the negative electrode, which reduces the
electric field strength, thereby limiting secondary ionizations.

D. The pulse amplitude resulting from an ionization event is reduced because
positive ions form a cloud around the positive electrode, which reduces the
electric field strength, thereby limiting secondary ionizations.

ANSWER: D.
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RFE /2858 © 191002/42 (20163714)
KIRESE - K1.18[2.6/2.8]
FF3% © P6906 (B6906)

In which usable region(s) of the gas-filled detector ionization curve is the pulse height
resulting from the detection of a 1 MeV beta particle the same as a 5 MeV alpha
particle?

A. Geiger-Mueller only.

B. Geiger-Mueller and lonization Chamber.

C. Proportional only.

D. Proportional and lonization Chamber.

ANSWER: A.
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FLE/EESE : 191002/43 (2016471)
HIREHE © K1.18 [2.6/2.8]
FF9€ : P7206 (B7207)

Which one of the following personal radiation monitoring devices can be charged
with DC voltage to “zero” the device prior to use?

A. Film badge

B. Alarming dosimeter

C. Thermoluminescent dosimeter

D. Self-reading pocket dosimeter

ANSWER: D.
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R} H /RESE © 191002/44 (20165714)
HIREHE © K1.18 [2.6/2.8]
FF9% © P7505 (B7507)

A Geiger-Mueller detector with a Apancake@ probe (often called a frisker) is being
used to monitor personnel leaving a radiologically controlled area. The probe is
equipped with a mica window.

Two individuals have radioactive skin contamination—one individual with only alpha
emitters, and the other with only beta emitters. Both types of radiation are being
emitted at the same rate. The same percentage of each type of radiation enters the
probe’s detection chamber and causes ionization.

Which one of the following describes the detector=s count rate response to the alpha
and beta radiation?

A. The count rate will be higher for the alpha radiation.

B. The count rate will be higher for the beta radiation.

C. The count rate will be the same for both types of radiation.

D. Cannot be determined without knowing the energy levels of the radiation.
ANSWER: C.
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FFE /585% © 191002/45 (20163%714)
KIRESE - K1.18[2.6/2.8]
Fr% © P7506

Just prior to a plant outage, the power range nuclear instruments (using excore
detectors) were calibrated at 50 percent reactor power. During the outage, 40 fuel
assemblies from the center of the core were exchanged with 40 higher enriched fuel
assemblies from the outer portions of the core. No other fuel assemblies were
affected.

Immediately after the outage, when the reactor is stabilized at 50 percent power,
indicated reactor power will be than actual reactor power because
neutron leakage from the core has

A. lower; decreased

B. lower; increased

C. higher; decreased

D. higher; increased

ANSWER: A.
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RFE /285E © 191002/46 (20163714)
KIRESE - K1.18[2.6/2.8]
FF3% © P7613 (B7613)

A proportional detector with pulse height discrimination circuitry is being used in a
constant field of neutron and gamma radiation to provide source range neutron count
rate indication. Assume the pulse height discrimination value does not change.

If the detector voltage is decreased significantly, but maintained within the
proportional region, the detector count rate indication will ; and the
detector will become susceptible to the positive space charge effect.
A. decrease; less

B. decrease; more

C. remain the same; less

D. remain the same: more

ANSWER: A.
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RFE /5858 © 191002/47 (20163%714)
KIRESE © K1.19[3.1/3.3]
FF3% © P5706 (B5707)

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

A. Provides dose rate indication in mR/hr.

B. More sensitive to gamma radiation than beta radiation.

C. Contains crystals that luminesce when exposed to ionizing radiation.

D. Can be stored as an accurate record of lifetime radiation exposure.
ANSWER: B.
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RFE /285E © 191002/48 (201634714)
KIRESE © K1.19[3.1/3.3]
3% © P6806 (B6807)

A nuclear plant worker normally wears a thermoluminescent dosimeter (TLD) or
similar device for measuring radiation exposure. When a self-reading pocket
dosimeter (SRPD) is also required, where will the SRPD be worn and why?

A. Below the waist near the TLD to measure radiation from the same source(s).

B. Below the waist away from the TLD to measure radiation from different sources.
C. Above the waist near the TLD to measure radiation from the same source(s).

D. Above the waist away from the TLD to measure radiation from different sources.
ANSWER: C.
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FLE/EESE : 191002/49 (2016471)
HIREHE © K1.19 [3.1/3.3]
Fe5g © P7633 (B7633)

A Geiger-Mueller detector with a Apancake@ probe (often called a frisker) is being
used to monitor workers leaving a radiologically controlled area for contamination.
The probe is equipped with a mica window. The background detector count rate is 20
cpm.

As one individual’s shoe is scanned, the detector reading increases to 200 cpm. When
a sheet of paper is placed between the probe and the shoe, the detector reading
decreases to 60 cpm. Which one of the following is indicated by the decrease in the
detector reading?

A. The contamination contains beta particles.

B. The contamination contains alpha particles.

C. The contamination does not contain beta particles.

D. The contamination does not contain alpha particles.

ANSWER: B.
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Rl E /EE%E : 191002/50 (2016:4754)
KIREME : K1.20 [2.5/2.7]
FF5% © P6406

During power operation, a reactor coolant sample is taken and analyzed. Which one
of the following lists three nuclides that are all indicative of a possible fuel cladding
failure if found to be at elevated concentrations in the reactor coolant sample?

A. Oxygen-18, iron-59, and zirconium-95

B. Cobalt-60, iodine-131, and xenon-135

C. Krypton-85, strontium-90, and cesium-136

D. Hydrogen-2, hydrogen-3, and nitrogen-16

ANSWER: C.
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