#p o 291002
Soa 4 0 KL.01[2.4/2.5]
B B9

What happens to the pressure and velocity of water as it passes through a venturi?

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

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

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

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

ANSWER: D.

A B4 BFFRL @R EEY NEE LR D H A
B. B4 4o g R G NF B TR AR

C. BA > L@ BRI EEY N FE T em e
D. B4 M4 RRREEY N F L SH ed B
gx: D
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#p o 291002
Soa 4 0 KL.01[2.4/2.5]
B B159

A venturi flow device...

A. develops an output signal by measuring the differential pressure of the fluid as it
passes through the device.

B. can measure the rate of flow of incompressible fluids, but not of compressible
fluids.

C. develops an output signal by measuring the velocity of the fluid as it passes
through the device.

D. has head loss greater than the head losses produced by an orifice.

ANSWER: A.

< A (Venturi)in € 3+

A & BRI A PR AR RRIAR A B G
AR @m~wm~—’@%ﬁééwvﬁﬁﬁ@mﬁi
C. & it S KA i £ yﬁ@ga@mgﬁ

D. 42 sk S % bt v i1 B - (Orifice) 2 2 kA 4 5
E%x A
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#p o 291002
Soa 4 0 KL.01[2.4/2.5]
B350 B305 (P305)

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, differential pressure across the flow transmitter venturi will be
approximately...

A. 85 psid.

B. 120 psid.

C. 175 psid.

D. 240 psid.

ANSWER: D.

— A AR AR 47 5 900 gpmef
psid o e 4 Fr-Rx £ B 4e 31800 gpm, R
A. 85 psid.

B. 120 psid.

C. 175 psid.

D. 240 psid.
¢%: D
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#p o 291002
Sod & 0 K101 [2.4/2.5]
A% B407 (P1606)

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 water velocity 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.

"t W ¢ = (Subcooled)-k ik 5 - iBrig—igryh v L g (Venturi)in 3 (SR
Bl) o » v R(Pl) & o (P2)E fEAn % o B r v (PR - SRR

v i (P2) R LR R NN SR

AR SR C Tk
B. iFin % 5 T %
C. W™ sdiip s
g% C

"
|~ T —
P1

VENTURI

82



#p o 291002
Sea 4 0 KL1.01[2.4/2.5]

B 3.1 B508
As water flows through a venturi flow element, the pressure and the

velocity of the fluid occurs at the throat of the venturi.
A. highest; highest
B. lowest; lowest
C. lowest; highest
D. highest; lowest
ANSWER: C.

7’/,':‘._2“_‘1 > 8 A i /ﬁ-.g_‘é E] u._? XA E‘f’]?f%_? fiﬂ ) /7:7._ E;_:‘f”] R
vokingaE e L F (Venturi)ir B3R A K 2R (> B B R 4

A R ;
A BF o hH
B. B At
C. % %3
D. 5% : &%
gr: C
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#p o 291002
Soa 4 0 KL.01[2.4/2.5]
B350 B706 (P707)

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...

A. 85.7 psid.

B. 122.4 psid.

C. 171.4 psid.

D. 244.8 psid.

ANSWER: B.

— A AR AR R 4 5 700 gpmefE & T 0 @ S (Venturi)in £ 3 e
A 5 60 psid o 4o 4 FroR £ 5 4e 311000 gpm, B ok £ 3t e L R -5

A. 85.7 psid.

B. 122.4 psid.

C. 171.4 psid.

D. 244.8 psid.

% B
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#p o 291002
Sod & 1 K1.01 [2.4/2.5]
A% B807 (P807)

Refer to the drawing of a venturi flow element (see figure below) with direction of

water 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. Point C
D. Point D
ANSWER: A.

54
Rin B end B AR AR A ?

E
o o

ﬁ?

ﬁ,‘

U e e

wn O 0O W > o
E

E
>

VENTURI FLOW ELEMENT
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#p o 291002
Sod & 0 K101 [2.4/2.5]
A% 1 B907 (P1308)

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

A differential pressure detector measuring flow through the venturi will produce the
highest flow indication if its high-pressure tap is connected at point __ and its
low-pressure tap is connected at point

A.A;D

B.A;B

C.B;D

D.B;C

ANSWER: B.

\\\Xr

B2 < g(Venturi)in 23 Bl (LTHW) » H5Lar-kinde e

- Bl S ERRLRAEY ek R RFRFART_ B 5

MR R W Mg ARG PR -
A A;D

B.A;B

C.B;D

D.B;C

g% B

A
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—
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#p o 291002
Soa 4 0 KL.01[2.4/2.5]
Bt B2010 (P3306)

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.

— AErR R AEE AR IR T o - SR ek A £ 33 #600gpm 0 @ 2
g B Z R L 50psid e e 4 FroK G # B 4e 1 900gpm s Bk 3R E R R
§ R

A. 63 psid.

B. 75 psid.

C. 97 psid.

D. 112 psid.

¢%: D
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#p o 291002
Soa 4 0 KL.01[2.4/2.5]
B : B2106 (P908)

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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#p o 291002
doifE 0 KL1.01 [2.4/2.5]
B B2206 (P2406)

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 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.

- ARk BE R A700 gpmenfE AT 0 2 X (Venturi)in B 3L R 5 60
psid o 4o 4 FroR R B 4o 3] 900 gpm, PGk £ e g RS 8

68 psid.

77 psid.

99 psid.

127 psid

¢3x: C

oo w>
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#p o 291002
Soa 4 0 KL.01[2.4/2.5]
Bt B2306 (P2306)

A venturi is being 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.

N

- 2 g (Venturi)® kB p|- A Frok kB2 SRR o F KRR R F aERin: v
BRI A REAR IR € (fBk -k L7 7 B 47)
A B4 apER %

B. i 4c 5 B4

C. /] 2 &

D. #-l 5l

ERA
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#p o 291002
Soa 4 0 KL.01[2.4/2.5]
Bt B2606 (P2506)

A venturi is used to measure flow rate in a cooling water system. As the 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.

- 2 A g (Venturi)* R R|- A FrR A2 R o FOoRIER N F i v R T i
P R R A REAR IR € (K kL7 7 B 47)
A e s g

B. K 4c ; Hi 4

C. /| ; asFr g

D. #-] 5 A4

g% C

7/
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#p o 291002
Soa 4 0 KL.01[2.4/2.5]
B %5t B2806 (P2808)

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 hole 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.

- A BRH& st o e (orifice plate)fz & @ * BB E R AVKIRE o FIR R A
LGNy Rl KPR 5

+ 54 1 135psig

T R4 120psig

*”? =g 1 100gpm

£ 4577 * 100gpm

EORTIEN ’f&_l_ 2 {g3tv AABE A NI g e S & B e 3
120gpm » @ F 5T 54 4w % 5 124 psig £2109psig -
PR A iy 7 A B 5 T AR K 9
A. 44 gpm
B. 67 gpm
C. 100 gpm
D. 120 gpm
¢k C

\F‘
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#p o 291002
doifE 0 KL1.01 [2.4/2.5]
B B3206 (P3207)

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 70°F, 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.

—AgroR ki - By ARG E BRI FEAvRT 2 g (Venturi) 4k R E

z’v’ﬂﬁi#gfr o 7k 1270 °F, 120 psig % 20 ft/sec & » M IR E 3+ o 2 X EfReh
i# 245 ft/lsec o BEE K E AT fi.ﬂﬁ’ MR EI AT AR Z R A o

, li_/;:-_ﬂ—\,l_‘:li_ﬁrgm_" /]}%4 {‘\ & 9

A. 109 psig

B. 98 psig

C. 86 psig

D. 71 psig

§R A
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#p o 291002
seadf 0 KL1.01[2.4/2.5]
B %5t B3306 (P1106)

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. PointC

D. Point D

ANSWER: B.

FR-EEY s ek Y 22 g (Venturi)is 2 3Bl (LT B
i im B 4 i ?
A =% A
B. =% B
C. =% C
D. =% D
5% B
A 5 c D
|\ Il ___.--“""
-
e
VENTURI FLOW ELEMENT

94



#p o 291002
doifE 0 KL1.01 [2.4/2.5]
% B3706 (P3706)

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.

* 0 p R kIR £ 2 34 ¢ 45 (orifice plate) 0 P # e I B hoT
5 R 4 135psig
T ER 4 120psig
& 0 100gpm
RIPFRLF] T iR A3t T R R 4o
J PEREA 124p3|g
T ER 4 117psig
Pliocgit v avRing 9 5
47 gpm
57 gpm
68 gpm
78 gpm
¢3x: C

OO0 m >3

95



#p o 291002
Son#F 0 K1.02 [2.4/2.5]
Bt BI10

The change in pressure across a main steam line flow element is...
A. directly proportional to the volumetric flow rate.
B. inversely proportional to the volumentric flow rate.
C. directly proportional to the mass flow rate.

D. inversely proportional to the mass flow rate.
ANSWER: A.

Ik
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#p o 291002
Son#F 0 K1.02 [2.4/2.5]
B B906

If the density input to a density-compensated steam flow instrument rapidly fails high,
the indicated flow will...

A. increase and stabilize at a new higher value.

B. increase temporarily, then return to its initial value.

C. decrease and stabilize at a new lower value.

D. decrease temporarily, then return to its initial value.

ANSWER: A.

ek HAA L FICR R R AR~ BT 5§ 2 ox(fail high)(fail
high) » Rl & 4577 B¢

A, B4 © - AThiE i T
B. rmsfte » Rigw A4 &
C. /] & fom FFePPLIS I FIER
D. #pFiR- > R w B R B
gx A
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#p o 291002
Son#F 0 K1.02 [2.4/2.5]
B %5t B1606 (P406)

The compensating input for a steam flow instrument is proportional to density. This
compensating input converts volumetric flow rate to...

A. velocity flow rate.

B. specific work.

C. mass flow rate.

D. differential pressure.

ANSWER: C.

T gt edd Tféfﬂig?J/\Jl WA H B R o LA f?ﬁ%” € R A O B i

Nl
e

7

E
i

r/
i
v 74 (Specific Work)
CFRIE

B

F% 1 C.
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#p o 291002
Son#F 0 K1.02 [2.4/2.5]
31 B1806 (P6)

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.

B =

- R R R AR B 6 M
A FTEGE M E

B. ##fiing s FEILE

C. FEind 5 AR

D. 2 & #MfH &

¥4 B.
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#p o 291002
Son#F 0 K1.02 [2.4/2.5]
Bt B2506 (P2506)

A main steam flow rate measuring instrument uses a steam pressure input to produce

main steam flow rate indication in lbm/hr. Assuming volumetric steam flow rate does

not change, a steam pressure decrease will cause indicated steam flow rate to...

decrease because the density of the main steam has decreased.

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

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

main steam.

D. remain the same because the differential pressure across the flow rate measuring
instrument has not changed.

ANSWER: A.

>

O

‘-h{\

E

R FARA gigj,\ s 1A A lbmihr s B =24 FTn Eif;]’r o B
A ERL G R RIEARA PR EREANE
Rl FR A FEANOR R
B. #§4c > ¥ 5 i 7T gt % (Specific Volume)s 4«
AEF RO FIZEARIARFLFNDTLRE
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#p o 291002
SondF 0 K1.02 [2.4/2.6]
Bt B2906 (P305)

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

dok H - BRI FA IR HARA ﬁia?J » & B % »x(fail high), Rl 7x £ 35 77

g

ARl FLE SRR
B. M4 F5H B A~
C. ol P15 B A~
D. M4 » B3 5 B R K H 4
2% . D.
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#p o 291002
feandp 0 K104 [2.9/3.1]
K3 B8

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

A. The measured AP will decrease, causing indicated flow to decrease.

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

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

D. The measured AP will increase, causing indicated flow to increase.

ANSWER: A.

— B OF RAIE A AR BRI R EL AT G PRE?
A Bipl2 LR(OP) € Rl 0 FRIERA T )

B. £ Rl ZE(AP)§ ] > ERILE 4p 7 H 4

C. Zipl2a LR(AP)§ 34 » FERIRB 47T )

D. £ ipl2 LB (AP)§ 3 4c » $3RIEE dpm 3 4

$% 0 A
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#p o 291002
Son#F 0 KL.04[2.9/3.1]
3L B211 (P207)

A differential pressure (D/P) cell is being used to measure flow rate in a cooling water
system.

Flow rate is indicating 75% of scale. If the D/P cell diaphragm ruptures, indicated
flow rate will go to...

A. 0% because low D/P is sensed.

B. 0% because high D/P is sensed.

C. 100% (full-scale) because low D/P is sensed.

D. 100% (full-scale) because high D/P is sensed.

ANSWER: A.
Baggrok ks > — LR(DP)E (cell)* e E Rl E o in BT 5T75% o 4ok £
i fﬁ«—"#—ﬁi)ﬂ 2 Pt &iﬂ_ﬁz—

A. 0%F] 5 B Pl T) i £ R

B. 0%7%] 5 g RITI % £

C. 100% (2% K ) Fl& BT LR

D. 100% (2% &) Fl1% R3] % £ &

$x A
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#p o 291002
Son#F 0 KL.04[2.9/3.1]
B350 B307 (P307)

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

A. System pressure decreases.

B. The orifice erodes over time.

C. Debris becomes lodged in the orifice.

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

ANSWER: B.

%*—i@ﬁi%ui—iﬁiiﬂr’TNFﬁ%Q%ﬁ%ﬁ@ﬁﬁiii?
MBI E Y

A,k FURR A TR A

B. st v Tl E &

C. Ry duggststo

D. MERERE#2BE
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#p o 291002
Son#F 0 KL.04[2.9/3.1]
B350 B707 (P706)

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.

17 - LBRRFE- gREI T
ﬁ@g,é,,g#ﬂ—r@;‘%‘ii‘_ﬁfs?
A TR E TR ] s B EL
B. 3 RERIEH2LBEA
C
D

. PRI T
b TR R
3 o

'
v
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#p o 291002
feandp 0 K104 [2.9/3.1]
B350 B1006

Which one of the following will cause indicated liquid flow rate to be higher than
actual flow rate using a differential pressure (D/P) flow detector with a calibrated
orifice?

A. System pressure decreases.

B. The detector diaphragm ruptures.

C. Debris becomes lodged in the orifice.

D. The pressure surrounding the D/P detector housing decreases.

ANSWER: C.

g ® B4 ERRI T PEIREEFE T AR E g R R T R FE

7

1=

=

A kR4 T
B. jn B 3 IE R
C. By sfEite
D

CARERIBEY FIRA TR
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#p o 291002
feandp 0 K104 [2.9/3.1]
B350 B1506 (P1205)

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

D/P across the orifice. (Assume actual flow rate remains the same.)
A. increase; larger

B. increase; smaller
C. decrease; larger
D. decrease; smaller
ANSWER: D.

ok - ZRGERL BB A URWICE T R R RE T R-E

s FlL It g B (BXRFHEREaFETR) o
A H b s
B. 4 ; #i]
C. B =
D. #-] 5 )
¢%: D
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#p o 291002
feandp 0 K104 [2.9/3.1]
B350 B1607

A flow instrument for an operating cooling water system was calibrated with the
differential pressure flow detector equalizing valve slightly open. If the valve is
subsequently closed, flow indication will...

A. decrease and stabilize above 0 gpm.

B. decrease and stabilize at 0 gpm.

C. increase and stabilize at the actual flow rate.

D. increase and stabilize above the actual flow rate.

ANSWER: D.

¥- @Y s prok ke 200

: [ LR E 2 T ER AR e T
A CELE S W@i%?’mwiﬁﬁ%g

A Rl X a0gpmrs E R fE T

B. i » & &0 gpmit 48

C.o ¥4 TR R e LT

D. #{4c > FAF BB EIET
#%: D
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#p o 291002
feandp 0 K104 [2.9/3.1]
B350 B2310 (P2305)

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. A leak develops in the low pressure sensing line.

ANSWER: B.

LAY b gk B o Y G T R R o T A Mg BRI AR
HE BT 9

A,k SURR A )

B. xiinER]

C. mrifh>itr

D. MERERIE#2 B
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#p o 291002
foifE 0 KL.05 [3.1/3.1]
Bt B1773 (P1873)

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.

=4 (Subcooled) k & yRiE T A LK & o T F]fw
BRA?

A. g

By

Jjtr

=k
o
[
|
‘Et
St
e
2
3
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A
3
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g

o
Q _;'g_% : B'
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#p o 291002
foifE 0 KL.05 [3.1/3.1]
A% B1907 (P1007)

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.

54 TR - A grok gk se o f A8 (Pipe Elbow) 1 Rl E (LT R o
“ EL
e

- ARG EVAEINRFFAEB ook REFAT LB BN ipﬁ‘ #-¢
Fl e BRI L R °
A. i‘gﬁ ;PR
B. #4c ; #i)
C. B =
D. ] 5 #& )
£%: D.
tt4
B
< rLow
A
PIPE ELBOW - TOP VIEW
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#p o 291002
fean 4 0 K105 [3.1/3.1]
B350 B607 (P8)

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

A. Increase temporarily, then return to initial value

B. Decrease temporarily, then return to initial value

C. Increase to the maximum value

D. Decrease to the minimum value

ANSWER: D.

ok LRERBATER 2B o Pl E 47 B X
A R A > R RAAE

B. #pF | > Risw i doiE

C. H4eT|5
D. #] 38
¢%: D

W
e
3

T
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#p o 291002
Soa#F 0 KL.05[3.1/3.1]
B350 B608 (P607)

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

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

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

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

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

|4

i :‘@— ¥ g (Venturi)in B 3R i iR B F LR R e
LEETRUTRIR - IV w2 £F S

L0 2 A F R R et At £ 4 (Metering Plug) sns 12 i 45

P Y LR R

=3 % 2 A RN i i 3¢ (Paddle Wheel Type)sk # s gk

£ % A

w*

L
%

W_U_O_UJ_ZD(
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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

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: D.

- ZAANEERRBERY RRAFE TS EF Bl g g~ L RS
valbm/hr i B e £ oo At n B BBIK A P 0 T R g e
93 o

WHEneE; TR

WA E S AR

AR FENE

AR WAERE

c % @ D.

oo w>

'
v
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Refer to the drawing of a pipe elbow used for flow measurement (see figure below).
At which one of the following locations is the lowest 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: B.

Sk R B BB RGP (SR TR ) T AvR- g RRF RS B L7
(B EILAFFL PRALEERY REHFLZF )

A =% A

B. =-% B

C. =% C

D. =% D

£¢%x° B

ttt
A

PIPE ELBOW
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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.

K
;e

K
i

L
o

v O O @ >
K
jute]
-0 0 W > g

tH

N

D

PIPE ELBOW
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B35 B1108

If the flow rate through a differential pressure (D/P) detector flow nozzle doubles, by
what factor would the D/P increase?

A. 2

B.2

C.4

D.8

ANSWER: C.

ok B AR R B R R AR PIERB e hB ks ?
A /2

OO W
oo o~

'
o
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Flow rate in a cooling water system, measured using a differential pressure (D/P)
detector, indicates 100 gpm at a D/P of 30 psid. If indicated flow rate increases to 150
gpm, what D/P is being sensed by the detector?

A. 36.7 psid

B. 37.5 psid

C. 66.7 psid

D. 67.5 psid

ANSWER: D.

Ao kgl ks o 1% LRERIEERIRE > LR 30 psidpE4n 7 iR £ ik
£ %100 gpm o e % 55 R 4n m # 4 F] 150 gpm, R R B B RIF LR G D

A. 36.7 psid

B. 37.5 psid

C. 66.7 psid

D. 67.5 psid
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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?

A. Points A and B

B. Points Band C

C. Points C and D

D. Points D and A

ANSWER: B.
S % LR REE e A5 4 8 (Pipe Elbow) (%R T B]) o 3T A[vR- mifii e
¢ BRIFI B hE R
A =% A® B
B. =% B C
C. =% C# D
D. =% D& A
£¢%x° B
tt
——
A
B
/ F.I-gw
C/\
D
PIPE ELBOW
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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 B and D

CD Cand D

Assuming zero head loss in the elbow, how will the detectors be affected if tap D
ruptures?

A. All detectors will fail high.

B. All detectors will fail low.

C. Two detectors will fail high and one will fail low.
D. Two detectors will fail low and one will fail high.
ANSWER: B.

S4Bk j ek T 275 % (Pipe Elbow) (TALFACT ) o = @A
@ it s (Bellow) £ B4 £ B R B % #£ 6 25A, B, C, D!
BRE Fip

AD A2 D
BD B & D
CD C#D

B P ACKEINL 5 B 0 Bl4e s 2D RIHR R BT P RE?
A. #7F B iRl B -5 & 4 »z(fail high)

B. b"{-*;a}é,?]?,g LA I(faI“OW)
C. 3 BRPEREL 2 - BMHEL
D. # BRPIBMEL 20> - BB AR

§®: B
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A differential (D/P) detector is being used to measure main steam flow rate. At a
steam flow rate of 5 x 106 lbm/hr measured D/P is 40 psid.

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

A. 2.11 x 10e Ibm/hr

B. 3.54 x 106 Ibm/hr

C. 3.75 x 106 Ibm/hr

D. 4.33 x 10s Ibm/hr

ANSWER: D.

— ERRGR A LR R L ET R o T ES5x10%Ibm/hrpE B Rl LR 5
A0 psid o 4odk FA e g R @ w LB L 30psid, PP w g TR R ?
A. 2.11 x 10°Ibm/hr

B. 3.54 x 10° Ibm/hr

C. 3.75 x 10° Ibm/hr

D. 4.33 x 10° Ibm/hr

¢%: D
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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.

— ek kB E @500 pgmenfg A R 0 @ o S E (Venturi)ir B3 e L R S
60 psid o 4% 4 Frok i E A 4e 3] 1000 gpm o Bl X E IR E L R Y G

A. 85 psid.

B. 120 psid.

C. 240 psid.

D. 480 psid.
¢3x: C
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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.

F 5 - SERILR
A Hite s Rt
B. #4c ; fi)
C. ] 3 =
D. # ] f)

§x A

ftt

x
o
=

\ |

A

tH

PIPE ELBOW - TOP VIEW
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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

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.
S ¥ SNERE Y Rk Sk T 9854 (Pipe Elbow) (TEARR4eT ) (SR T
W) o = B~ B s5d (Bellow) £ B 5 £ g Rl % % G425 A B, C D
R P FEp

AD A ¥ D

BD B ¥ D

CD C#®D

BRK-k s 3T RAE bR AR A ORI A ST
ek KU 4 £ 1000psig 3 4c $]1200 psigrs - £ i
A. TG R R T R R

B. %3 A BRI H#dp T REF S E
C. %3 - BRRE Mg irE
D. Bl BciE? § %
gx: D

¥ W
o
b
3 .
g
=g
~0
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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 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 hole 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.81gpm
D. 120 gpm
ANSWER: B.

- ARERZFE-FCEEF UERINE - FRLRIEE o IR ER B X

R LRI Sk
54125 psig F v ,tu
TR 41116 psig s

S R )

gpm > @ b B T SR A 4w ‘I% & 110 psig -,'75? 106 psig -

ALB o m e g < AT AR ?

A. 44 gpm

B. 67 gpm

C.81gpm

D. 120 gpm

g3 B
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A cooling water system is operating at a steady-state flow rate of 400 gpm with 60
psid across the flow transmitter venturi. If cooling water flow rate is increased to 600
gpm, differential pressure across the flow transmitter venturi will be approximately...
A. 73 psid.

B. 90 psid.

C. 114 psid.

D. 135 psid.

ANSWER: D.

— A groR kR EEAT400 gpmenfE G 0 A 2 S E (Venturi)inE 2 e A R G
60 psid o 4r% 4 Fr-kin £ 3 4e 3] 600 gpm o B2 X F R R L RN G

A. 73 psid.

B. 90 psid.

C. 114 psid.

D. 135 psid.

g% D
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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 properly
connected to instrument lines A and C. Connections B and D are capped.

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: A.

Ak grek ke 2 i B pl2 A4 4 (Pipe Elbow) (R T @) o - £
SRR REFALC RHFBEDRF L c Wk REBEFAF L NIE
7 % g R AR o

=
i
IRy

(I
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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-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.

S % SR (TR Bk T 0 a) 45 (Pipe Elbow) (TEALE4cT ) o = B A B
R A LR R R R4 FA B, C D!

BRI = Ef

AD A2 D
BD B & D
CD C#D

B AR A KA T R RTBE L B AR HEME G
B (BRk RS 2 8) 9

A. #tF BRI #-¢ 1 E 4 x(fail low)(fail low)

B. #7% R iRlz-#-¢ B & 4 »z(fail high)(fail high)

C. 7 - BRI § 200 kg fE % ox(fail low)

D. £ 4 - BRRI¢ 2% e &2 x(fail high)

£% D,
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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

Ibm/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.

~FAMBEERRBR Y R FER TS R e R A g R

Ibm/hrs B =2 i g o A ERIREY > RRAM Fhp 2 &
# 4% i £ (volumetric flow rate) ; & £ /it £ (mass flow rate)
WHAE AR

AR FE~E

AR A
kA

oo w>

ek

'
v
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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.

-~ ARRBRFE -G v BRI - F AR KRR IR R X
o BLARTIIT Sl
R4 1 125psig 7 %o £ 1 100 gpm
TERE4 1116 psig s Edpom ¢ 100 gpm
B SR (8 0 T AR 0 R IREEIL T chF iR 0 3] 80 gpm,
Mo PEE T ER A S w5 135 psig £ 110 psig °
plp s RE AR E S AT AR K 7
A. 125 gpm
B. 133 gpm
C. 156 gpm
D. 167 gpm
§%: D

a:;
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Refer to the drawing of a reactor vessel (RV) differential pressure (D/P) level detector

(see figure below).

What is the reason for the reference leg being connected to the RV instead of being

connected to a water source independent of the RV?

A. To provide a vent path to prevent collapse of the reference leg during a rapid RV
Depressurization

B. To remove the need for density compensation of the level signal by keeping the
reference leg at the same temperature as the variable leg

C. To make the indicated level proportional to the square root of the D/P pressure
between the reference and variable legs for all reactor pressures

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

ANSWER: D.

FEF R EZRREER (A TH) - A4S i F Bpths g &7
5 F i R M kR R EL P 9

Al G T RE-EFRBRIEVED S ST AR R H PR RS

B. dfd M3 54 ¥ RALPE R - Ko A fR G SR RAT
C.
D.

%

Rgp e L A F R ERA T R T R LR ST
RORNT RALDE R RS R A
‘%@ D,

7/

N
v

REACTOR VESSEL

m CONDENSING CHAMBER

- STEAM -

EQUALIZING
VALVE

DJ/P
DETECTOR

REACTOR VESSEL DIFFERENTIAL
PRESSURE LEVEL DETECTOR

135



#p o 291002
fean 4 0 K106 [2.8/2.9]
B3t 0 B209

Refer to the drawing of a tank differential pressure level detector (see figure below).
The 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 decreases and stabilizes at 70°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: D.

S kM2 LR R (LT ) o2 R R RE Y e e
100°F @ #f e = 5 BO%<rmi gl i o o o 4 BBET 1 £ VT0F A 2148

T Rl A R R g

A. ifh 580%

B. £ % % :80% t if 5| FE+
£.80%437 B iF

M 2 80% 1 T i B R
s% 0 D,

7

¥

o O

'

TANK OPEN
TO ATMOSPHERE

WATER

|

D/P
DETECTOR

TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR
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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. indicators 1 and 2 will read the same.

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

ANSWER: A.

\\\Xr

Y- B4 A B ARR AR (R TR ok 1D 2 200°F 0 A R
3424 *+100°F © 4% ek 8 150°F » B

A R IR 322 G B

B. %32 3t 12 i <

C. i3 le % m3422 H cap b

D. & ik 3357 & ag o (e &% TR P o e <

x _;% DA
TANK OPEN
TO ATMOSPHERE
7
WATER
D/P DIP

LEVEL LEVEL
INDICATOR INDICATOR

NO. 1 NO. 2
TANK DIFFERENTIAL PRESSURE LEVEL INDICATORS
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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 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.

B. 2 will read greater than indicator 1.

C. 1 and 2 readings will increase by the same amount.

D. 1 and 2 readings will decrease by the same amount.

ANSWER: B.

FEG A B AR R (AT B el 2 120°F o Rk =32
f i 3+180°F © 4% kB 150°F - B
Al R LR 22 s S
A i 2R el ks <
B. e i3l 222 ¢ 3 4 e R ol dic
C. iR ixgrlérip =324 ] bR ik

§x: B
TANK OPEN
TO ATMOSPHERE
y/
WATER
ki DIP

LEVEL LEVEL
INDICATOR INDICATOR

NO. 1 NO. 2
TANK DIFFERENTIAL PRESSURE LEVEL INDICATORS
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Refer to the drawing of a tank differential pressure level detector (see figure below).
The 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 stable at 80%.

B. increase and stabilize above 80%.

C. oscillate and then stabilize at 80%.

D. decrease and stabilize below 80%.

ANSWER: B.

Sy R W2 ERR R R (LT H) o st R R R P R
100°F 7 4 chife 2 5 80% 12 -k (gl & 5o 4o e 3 I8 sbHbYA 40 3 30 150°F i F148
T kR g

A EERTA 80%

B. < i t:80% + iE P4 %

C. 2 » & t80%:E P|4E %

D. % 4 &80% T i B4R %
¥% ! B.

REFERENCE LEG VENT

VALVE
TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR

DP
DETECTOR
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Refer to the drawing of a tank differential pressure level detector (see figure below).
The associated level instrument was calibrated with the water 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. remain the same although actual level increases.

B. increase but remain less than actual level.

C. decrease in direct proportion to the temperature rise.
D. increase in direct proportion to the temperature rise.
ANSWER: A.

o

] \\\Xr

o e ¥ U TR M B R A RORH 4 FI120°F 0 I dp T
A R hE T Rk
B. 2% iz & ¢ -a#ﬂf ~f“’=?“’$/r% e

C. B A2 = mtanfgin
D.u{m_)ip,ig\,il,u ,Jr-‘g
Ex A

TANK OPEN

TO ATMOSPHERE

WATER

N~

D/P
DETECTOR

TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR
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Two differential pressure level transmitters are installed on a large water storage tank.
Transmitter | is calibrated at 100°F and transmitter 11 is calibrated at 200°F water
temperature.

Which transmitter will indicate a higher level?

A. Transmitter | below 150°F, transmitter 11 above 150°F

B. Transmitter Il below 150°F, transmitter | above 150°F

C. Transmitter I at all water temperatures

D. Transmitter 1l at all water temperatures

ANSWER: D.

B LR N - < AR Y o R R E TR 100°F o iR it IR
n ++200°F -

[ 3b e g dp T B e i ?

M 150°F 12 T e 3kl 0 § 3 150°F 1 b e i3kl

M2 150°F 14 e =311 > F 2+150°F 12 b v i3t

54 KR i 3t

\_

N

OO0 > A

RS A |

D.

N

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

A. remain the same although actual level decreases.

B. remain the same although actual level increases.

C. increase in direct proportion to the temperature decrease.

D. decrease in direct proportion to the temperature decrease.

ANSWER: A.

SR AR R RET (LT B o Ap ki R BRI YRR KR
120F bod gt R A F R0 @ kB 1 100°F 0 R dp 7 -6
A BEFELH > GE *”?“’T‘/r& L LN

BEF R GEFFREL A
C. “\§ 8 "% l“‘«G\'J_ bt m—"lr“s
D. %EE B F A 1L g
% A

7

TANK OPEN
TC ATMOSPHERE

///

WATER

)~

DIP
DETECTOR

TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR
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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
wascalibrated 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.

53 A k2 ARF AT BRI (LT H) o3 LB R R0 - < ARk
oo R 3t IiE +200°F 0 R 324 2+t 100°F o

BLRK A i gt ihdg r 39 2 R g RN (onscale) o RUTT AR R g R gD
A. #rg v RGE e izt

B. 73 f-kig ik 32

C. #150°F 12 ™ e 2341 > A 160°F 12 F e 342
D. #150°F ™ e 2342 > 4 150°F 2 b e =2t 1
2 /% : B
TANK OPEN
TO ATMOSPHERE
// ///
WATER
o/p D/P
LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2
TANK DIFFERENTIAL PRESSURE LEVEL INDICATORS
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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.

$4 BT R RGE80F L ki 2 LR R B (LT H) ke kY ok
BagE % A ojOR B0 4 $I150°F » RIR g 7 4

A ENFERE B

B. Fli -kevgiEm b4

C. ‘a2 %

D. ¥4 K eBEiEm T %

% . C.

7

TANK OPEN
TO ATMOSPHERE

S

WATER

e

D/P
DETECTOR

TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR
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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 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: A.

\\\Xr
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B350 B2409

Refer to the drawing of a reactor vessel differential pressure (D/P) level detector that
was calibrated at 1,000 psia (see figure below).

A reactor vessel cooldown has resulted in a decrease in reactor vessel pressure from
1,000 psia to 500 psia over several hours. Without density compensation of the level
instrumentation, at the end of the cooldown, reactor vessel level indication would
indicate than actual level because the density of the water in the

has changed significantly. (Assume the reference leg does not flash

to steam.)

A. higher; reactor vessel
B. higher; reference leg
C. lower; reactor vessel
D. lower; reference leg

ANSWER: A.

\\\Xr

4 -tz »+1,000psia 2 F e th LR mERFRT (L TR o F
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fean 4 0 K106 [2.8/2.9]
B350 B2509

Refer to the drawing of a reactor vessel differential pressure (D/P) level detector that
was calibrated at 500 psia (see figure below).

A reactor vessel heatup has resulted in an increase in reactor vessel pressure from 500
psia to 1000 psia over several hours. Without density compensation of the level
instrumentation, at the end of the heatup, reactor vessel level indication would
indicate than actual level because the density of the water in the

has changed significantly.

A. higher; reactor vessel

B. higher; reference leg

C. lower; reactor vessel

D. lower; reference leg

ANSWER: C.

\\\Xr

4 - f 500 psiaz. & et AR R RGBT (L TR o F R
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#p o 291002
fean 4 0 K106 [2.8/2.9]
30 B3210

A reactor is currently shut down at 180°F. Reactor vessel (RV) level is being
monitored using a normal at-power RV level instrument that was calibrated at normal
plant operating conditions.

The RV level instrument indicates than actual RV level because,
compared to the calibration conditions, there has been a significant change in the
density of the fluid in the

A. less; reference leg

B. less; reactor vessel

C. greater; reference leg
D. greater; reactor vessel
ANSWER: D.

F R BB % 20180 o F g ek 441 % R 20T R D ¥ E T g
Feor Bk CRERTH o2 F Rk R Eadg T FEE ok
B o FlR AR KRR B PR R GO AR

Al T

B. /%% F st

C. +%; 444

D. <% F bt

t¢%: D

150



#p o 291002
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B350 B3508 (P911)

Refer to the drawing of a reactor vessel (RV) differential pressure level detector (see
figure below) that was recently calibrated at normal operating conditions.
With the reactor shut down, RV pressure was inadvertently decreased from 1,000 psig
to 500 psig in 5 minutes due to operator error. RV pressure was stabilized at 500 psig,
but during the pressure decrease a small amount of water in the condensing chamber
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 chamber water, RV level will indicate

than actual level; and as the condensing chamber 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.

53 BATHRE A FEERNT 2R R ARKEg R (A TH) o d 3
FIREBiRs o F /R4 d 04k (F R cnss28a & b= 54 45 1£1,000psig's i
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B350 B910 (P910)

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.

\\\Xr
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#p o 291002
soifE 0 KL1.07 [3.2/3.2]
B B1211 (P1807)

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.

S AR kR A e B M Bl Bk kT R el - D AP
T e KR AR e R e A 2 8 R M T4 T R

oo R TR N LB A E o BT g F e F LB
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B B1507 (P1107)

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 at100°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.

53 A K2 ARFE R (LT R ) oA LB % K E - < Rk
i 314 2 2P 100°F KGR 0 i 329 2 2P 200°F KGR e
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B35 B1708

Many reactor 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 pressure compensation for the reactor pressure exerted on the variable leg.
C. prevent reference leg flashing during a rapid depressurization of the reactor vessel.
D. ensure the reference leg temperature remains close to the temperature of the
variable leg.

ANSWER: A.

Tl R Bt RREAE Y R LT g
Fﬂl,f"--ﬁQ ’hm_)i g—ia?i%%‘ﬁ‘ %’h r1"!,§'_)§
Ex A

F
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B B2014 (P2009)

Many reactor vessel water level instruments are designed with a condensing chamber

in the reference leg. The purpose of the condensing chamber is to...

A. provide a steady source of makeup water to the reference leg during normal
operations.

B. provide reference leg compensation for the reactor pressure exerted on the

variable leg.

prevent reference leg flashing during a rapid depressurization of the reactor vessel.

O

D. ensure the reference leg temperature remains near the temperature of the water in
the reactor vessel.

ANSWER: A.

FORRR R ERFNSTHRG LD REE 2 SRS DD DR
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B350 B3010 (P3008)

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.

k2 AR EREPRBT (A TH) c BREATHE Y KB PR R
5 100F » @ SHHraf B A % o 4ok i) ¢ KRR 4 20°F 0 Rl R AT R R0
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#p o 291002
Soa 4 0 K1.08[2.8/2.9]
B3t B12 (P609)

Refer to the drawing of four tank differential pressure 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.2and 4

C.land4

D.2and3

ANSWER: B.

$4e ki LER RS (RTH) oMY kid¥ s FR 3
20 psig. » i3 BRI ¥ B kiR 1 & TOF e 2t (BB A o bt
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#p o 291002
Soa 4 0 K1.08[2.8/2.9]
B350 B308 (P309)

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 leg of the D/P detector.

A. less; reference

B. less; variable

C. greater; reference
D. greater; variable
ANSWER: B.
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#p o 291002
Soa 4 0 K1.08[2.8/2.9]
B350 B710 (P709)

Refer to the drawing of four differential pressure level detectors (see figure below).
The tanks are identical and are being maintained at 17 psia and 70% water level
(calibration conditions). They are contained in a building that is open to atmospheric
pressure.

Which of the level detectors will provide the lowest level indication if atmospheric
pressure decreases?

A.land3

B.land 4

C.2and 3

D.2and 4

ANSWER: B.

Sdw ok LB R BB (LT H) ki ek o b PR 17 psia
1 70% K i (RE ) ok E A RE A FRY P IR o dok A F RS TS
TR R K g e M iR gy T 2

I

f

166



REFERENCE LEG

R
/ 7

REFERENCE LEG
FILL COMNECTION /

GAS DR VAPDR
___&:J PRESSLRE —

ﬁxmx& DAIAIININADDIT!

N

oYP oie
DETECTOR DETECTOR
ND. 3 NO. 4

TANK DIFFERENTIAL PRESSURE LEVEL DETECTORS

167




#p o 291002
Sean 4 0 K1.08[2.8/2.9]
B350 B1609 (P1108)

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

The D/P level detector is being used to measure level in a vented tank inside the
containment building. If building pressure decreases 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.
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B350 B1909 (P1008)

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.
zjw A RR R PIFBT (LTE) o &> p w120°F K E a0 g B3t
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Sean 4 0 K1.08[2.8/2.9]
31 B2210

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 80% at the current water temperature of 70°F. If water temperature
gradually increases and stabilizes at 90°F, the level control system will cause actual
tank level to...

A. remain at 80%.

B. increase and stabilize above 80%.

C. oscillate around 80%.

D. decrease and stabilize below 80%.

ANSWER: B.
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B350 B2609 (P708)

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.
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B350 B2808 (P2810)

Refer to the drawing of a reactor vessel level detection system (see figure below). The
differential pressure (D/P) detector was calibrated while the plant was at normal
operating conditions.

With the plant initially at normal operating conditions, a reactor vessel head leak has
occurred.

The reactor 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 reactor vessel level is 6 feet above the fuel, the reduced reactor vessel
pressure will tend to make the indicated reactor vessel level read than actual,
the increased reference leg temperature will tend to make the indicated reactor vessel
level read than actual.

A. higher; higher

B. higher; lower

C. lower; higher

D. lower; lower

ANSWER: A.
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#p o 291002
doifE 0 K1.08 [2.8/2.9]
B B3408 (P3407)

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.
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% 0 B4006 (P4004)

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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3t B165

Reactor feedwater flow and vessel level detectors use differential pressure (D/P) cells
to measure flow and level. If a level D/P cell diaphragm fails, the level indication...
A. will goto 0.

B. will slowly move to 50% (midrange).

C. will indicate 100% (full range).

D. remains the same.

ANSWER: C.
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BL: B207

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

Which one of the following failures of a wet reference leg D/P level detector will
cause its level indicator to indicate the lowest stable water level? (Assume no operator
action and no tank makeup.)

A. The tank level sensing line ruptures at the detector.

B. The reference leg ruptures at the detector.

C. The gas or vapor space ruptures.

D. The D/P cell diaphragm ruptures.

ANSWER: A.
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B350 B1010 (P209)

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

The D/P detector was calibrated at the current conditions. Which one of the following
will cause the level instrument to indicate lower than actual level? (Assume actual
level remains the same.)

A. The variable leg ruptures.

B. The equalizing valve is opened.

C. The reference leg temperature increases.

D. The D/P cell diaphragm ruptures.

ANSWER: A.
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#p o 291002
foifE 0 K1.09 [3.3/3.3]
B B1212 (P2408)

Refer to the drawing of a reactor vessel (RV) with a differential pressure (D/P) level
detector (see figure below).

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

A. The RV 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 RV and reference leg decreases by 30°F.
ANSWER: C.

FEFBEFMER U RERS (LTH) - T AlieF § $RF RERR =4
AR R0
A FREEH RS A4 50 psia
B. BB » 7 %2k
C. - ek A v (flash) & %%
D. F R BH ¥ B2 %54 f R 30F
g% C

REACTOR VESSEL

/-\ CONDENSING CHAMBER

- STEAM -
EQUALIZING

o VALVE
?WATER/ T

-

D/P
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#p o 291002
Sean 4 0 K1.09 [3.3/3.3]
B35 B1308

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

Which one of the following will result in the lowest reactor vessel level indication?
A. The reactor pressure increases by 100 psig.

B. The D/P cell equalizing valve leaks by.

C. The reference leg flashes to steam.

D. The temperature of the reference leg decreases by 20°F.

ANSWER: D.

$4FRERLRREARENS (LT H) T ol § XA hE BEY
ife tdpom B2

F %R 4 4 42100 psig

BT =R (equating valve) s i&

FF PR T

% ¥ 4 g B H 4 20°F

+ O O m >

REACTOR VESSEL
/—\ CONDENSING CHAMBER
.. 7| EQUALIZING
VALVE

z WATER <

D/P
DETECTOR

Pl

REACTOR VESSEL DIFFERENTIAL
PRESSURE LEVEL DETECTOR

186



#p o 291002
foifE 0 K1.09 [3.3/3.3]
B B1410 (P2609)

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

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

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

B. Reactor vessel pressure increases by 10 psi with no change in actual water level.
C. Actual vessel level increases by 6 inches.

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

ANSWER: D.

ST F EEHARREERERT (LTH) - TR F ¢ ERFBENR
AR R 2
A LR K B 2 o RRA 52 psi o
B. @ k=73 §HRT > F B B 410 psi
C. F%F JuBH % (3 46w
D. %4 4r% B8 & 5 4 20°F
% : D

REACTOR VESSEL

/—\ CONDENSING CHAMBER

- STEAM -
EQUALIZING

o VALVE
2WATER/ T
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#p o 291002
Sean 4 0 K1.09 [3.3/3.3]
B350 B2308 (P2308)

Refer to the drawing of a reactor vessel differential pressure (D/P) level detector that
was calibrated at normal operating conditions (see figure below).

A reactor vessel cooldown has resulted in a decrease in reactor vessel pressure from
900 psia to 400 psia in one hour. Without density compensation of the level
instrumentation, at the end of the cooldown, reactor vessel level indication would
indicate than actual level because the density of the water in the

has changed significantly.

A. higher; reference leg

B. higher; reactor vessel

C. lower; reference leg

D. lower; reactor vessel

ANSWER: B.

S el FEERRT CEREZF BERLIRREARER T (R TH) -

Mo B T4 e EERE B B R 4 4 900psia - -] pFp ' 3] 400psia - % '*p’i%
¥om R ]ég AT AE . F BRI B FERE T
4t SRR € R F I o

A B3 2T R

B. 3% F BEH

C. M3 44

D. i & B H

§%: B
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#p o 291002
foifE 0 K1.09 [3.3/3.3]
B B2709 (P2708)

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

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

A. Actual RV 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. RV pressure increases by 50 psi with no change in actual water level.

ANSWER: D.

S FRE EH R R (LTH) - £ AEH AL TR R
—:’J—lﬁ/& L E R FEETT "Jfﬁ;ﬂki‘g‘g ERF R R = 4p 7T (R R

-0
A FEF BEER KRR 60

B. AR T Bz *FIR 4 S 2psio

C %%ﬁ%@zﬁaﬁﬁmTo

D. ef@%-ki=2%  F BEHBRA H450psi-

W

1rﬂ

190



REACTOR VESSEL

/\ CONDENSING CHAMBER

- STEAM -

LT EQUALIZING
VALVE
? WATER - >

77

\ _
\ ﬁ)
DSSERRRSRERRNRANNT

D/IP
DETECTOR

REACTOR VESSEL DIFFERENTIAL
PRESSURE LEVEL DETECTOR

191




#p o 291002
Sean 4 0 K1.09 [3.3/3.3]
Fi 350 B3808

Refer to the drawing of a reactor vessel (RV) differential pressure (D/P) level detector
(see figure below).A 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 chamber of the level detector results in a rapid drop of the
condensing chamber pressure to atmospheric pressure.
Given the following current conditions:
+ The condensing chamber is at atmospheric pressure.
RV pressure is 98 psia and slowly decreasing.
- Bulk reference leg temperature is 120°F.
« Actual RV level has not changed significantly.
Which one of the following describes the current RV 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 RV.
D. Offscale high because the static pressure on the reference leg is much less than the
static pressure in the RV.
ANSWER: D.

FEF R ARR R BRI (LT R) - F Big»F 4 45k suiadF 5100
psiafiim T izt o R R BSEIAE S A o R B4 AT (condensing
chamber) % ZA# 4 BLAl > HRAFFTRA LE I < 5 RS -
BE T 5P R
c AT RN RS
cFREE &AL 98psia T EMRT E
- Bulk reference leg 8 & % 120 °F
CRRE R RF R
Flie 40 d Wi Fordpom ek B EIR R ?
g4 o F]Greference leg ¢ ek RA RS S T
B B2 o Fireference leg P ek RARERA S T

pw)

-
A.
B.
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#p o 291002
Sean 4 0 K110 [2.4/2.5]
B350 B410 (P413)

If the pressure sensed by a bourdon tube increases, the curvature of the detector will
because of the greatest force being applied to the curve

of the detector.
A. increase; inner
B. decrease; inner
C. increase; outer
D. decrease; outer
ANSWER: D.

4% 3% 4 (bourdon tube) g IR 4 M e o B AR Fenw Fog
Fla b 4 235t R Eea d AR o

A Hide p

B. ¥ p

C. H4c; o

D. ] 5 et

£% D,
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#p o 291002
Sod & K110 [2.4/2.5]
A% B610 (P2610)

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.

4 - Wk (ellow) X B ERT (LTH) - L ik EAEY (BF 2R
Sk fl) FIAEHR Y A B o dek F En L RASE R Pl TEY 5l
i T

Al F1E R R R R S

B. #it o F15 3 RM§ #BE R S

C. /] » FILB% ¢ W3RY %

D. #if4c > FILME ¢ WL 3

¢%: B
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#p o 291002
Soa 4 0 K110 [2.4/2.5]
%t B1011 (P1508)

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.
B.
C.

D.

coil due to an increased pressure-induced force on the outside of the tube.
straighten due to an increased pressure-induced force on the outside of the tube.
coil due to the spring action of the metal overcoming the pressure-induced force
on the inside of the tube.

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

ANSWER: C.

-8

4

A.

'
v

OO

% ¢ (bourdon tube) s & 1l IR F B P R A SR g € (B R PIR
aEFLAF R L)
ﬁ%,ﬂ§@4%%ﬁﬁ?%§ﬂ%ﬁﬁ4%ﬁ

%E,ﬂ§@4%%ﬁﬁ?%%ﬂ%ﬁﬁ%%ﬁ

WE o TG SRS 1T SURB A TR T A JReE 4

RE o FL AP T SR A ATEIRITE T R
% C
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#p o 291002
Soa 4 0 K110 [2.4/2.5]
Bt B2109 (P2109)

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.

- Ho R G- 7 60°F > #%-k100,0004c 4 -k 2- 3@ § R385 5 A IRE~K o &R~
e L R 140p5|g aH ,ééf TE? o BEEFHERS D II0TF, A R
FHRERZG R PRERERERG OREFEL o

T AR AR R T R4 D

A. 39.8 psig

B. 37.4 psig

C. 34.6 psig

D. 31.2 psig

§R A
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#p o 291002
Son#F 0 K111 [2.4/2.5]
B350 B210 (P210)

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.

- WE ¥ a5E (bellow) LR f # Bl ot - L grk o R EL AN B E
Flredgp > FEE SRR R < F o B @ i SR 4 4557 100psig o 4o %
- A FAFAARRIIERS 2 FA0psig, P E SR dpor g L (LR
B ey BRI )

A. 3 4 40 psig

B. #4c 40 psigenT = {9
C. &> 40psig

D. &> 40 psigsnT =+ 43
gk C
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#p o 291002
Son#F 0 K111 [2.3/2.5]
B350 B711 (P710)

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 20psi, system pressure indication will: (Disregard any
temperature effect on the

detector.)

A. increase by the square root of 20psi.

B. decrease by the square root of 20psi.

C. increase by 20psi.

D. decrease by 20psi.

ANSWER: D.

AArk R P - BEAEERA R ORI R B R R e IR
RS F o dod - 3 T F SUBL R R 4 A 3 20psig, Bk SR 4 4T
€ (L HRY BREBrrs BERE )

A. 3 4020 psicT = 42

B. -] 20 psishT = 49

C. 3 420 psi

D. -] 20 psi

¢%: D
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#p o 291002
feadp 0 KL11[2.3/2.5]
B350 B1310 (P509)

A bourdon tube system pressure detector is located inside a sealed building and
currently indicates 100 psig. A building ambient temperature increase of 100°F will
cause a change in indicated system pressure, and a building pressure
increase of 40 psig will cause a change in indicated system pressure.
A. significant; significant

B. negligible; significant
C. significant; negligible
D. negligible; negligible
ANSWER: B.

- % ¢ (bourdontube) & 4 Wi BE - HFER I P 0 PP W ARA F55 5

100 psig ° x> T3 iR A H 4 100°F #-¢ %'I’Ufﬁfri,ﬁ BRA A4 B @
B $ B4 # 420 psigi-§ Hdnm 2 h B4 A B

201



#p o 291002
feadp 0 KL11[2.3/2.5]
B350 B1908 (P2211)

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 reactor vessel 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.

4 - 0 aphbellow) LB G ERT (LTH) o - 54 SR RE» B =
FW R AROEGE L UERF EERS o IR &

B ARF BB TR -
A H b /KT?E}»%J

B. 34 ; sEF ¥4

C. F g s

D. -] ;¥ 474

ERA
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#p o 291002
feadp 0 KL11[2.3/2.5]
B350 B2910 (P1011)

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.

- % 0 2 100 psia S § W 2 R4 B Bl et 4o B ks gt
WEZMBRREDAF 2 ERBEP wdpor 2 KRS L Topsiac 4okt e
EHE A Rl L B4 H

A. 0 psia.

B. 15 psia.

C. 60 psia.

D. 90 psia.
% B
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#p o 291002
feadp 0 KL11[2.3/2.5]
B350 B2912 (P3509)

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.

d & % ¥ (bourdon tube) £ & i t& B #7577 2 4 ok Lk SR 45 100psig o g4 gr
R AR B P R BLE - F RFFREMR SN on B R F2 hEE§ 1R
FERERL S » BRSPS % FR ek - ZA R AR R &S 20
psig > R4 Frok R A Jp kg L (A EHN I RELEIFPERTE)

A. H# 43 120 psig

B. i“g—ﬂn—zﬂffb e ,"' EFE TR
C. -] bmizma ok
D. B2 80p3|g
¢%: D
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#p o 291002
SondF 0 K112 [2.3/2.5]
B3t B611(N/A)

Which one of the following parameters requires square root compensation when
measured by a differential pressure detector?

A. Reactor vessel level

B. Condenser vacuum

C. Reactor vessel pressure

D. Recirculation pump flow rate

ANSWER: D.

B9 - ABRUEKRTERPF > TV RFETRIFL S RAH Y
FREERR

AREDL

FlERRA

£ EERRIEE

% ¢ D.

7

oo w>

'
v
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#p o 291002
seadp 0 KL12[2.3/2.5]
A 350 B1610 (P510)

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.

\\\Xr

30 g (bellow) Z R e BHT (LTH) - Wi E? 28F (B7 R

GRE) FIEH R T A ok FRPLRAH T §EE B R ST
2 ARG PF T
A it FIAEERRL S
B. &/ » F]LiEEWEL }
C. Hi4c» F]538F R 7
D. ;‘)éiz]w’*ﬂ; %@‘1}31?
§%: C
MOVEABLE WALL
/ SEALING
Hj’\f\j\ BELLOWS
/
LOW PRESSURE
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BELLOWS conNECTION
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#p o 291002
SondF 0 K113 [2.9/3.1]
B L B212 (P211)

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.

- A% g(bourdontube) Z R i F > ¥ RAF B LB BRGL  FRPLAFFEX
A A s % (permanent strain) » LT 21 R 5 50% o 2t e BL AR 0 om FE
A MR R AR RGP A PR T B A
MEAZR - BRI RERS 208 0 dgm Eg AL
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#p o 291002
feadp 0 K1.15[2.6/2.8]
B3 Bl4

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

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

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

C. Thermocouples are generally more accurate than resistance temperature detectors.

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

ANSWER: B.

A Kl E R MR R aE L A
A A2l ghaita, Bex
B. @ 2 & it b8 g 3 -
’*‘b*%wﬁ'#‘ﬁ&ml‘%\/&ﬁié%ﬁ
BB P 3 7 B0 IRAE 0 % R R i 4 »x(high offscale)
F % ¢ B.

7/

.U.O

'
v

209



#p o 291002
feadp 0 K1.15[2.6/2.8]
B350 B208 (P414)

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.

k- TENERGREL LB (KD

A 3% B BT % T
B. 47w M ¥ % %

C. 47t HHl R ¥ 4 5%
D. fyo ¢ B i 4 %
ER A
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#p o 291002
Son#F 0 K115 [2.6/2.8]
Bt B309 (P1510)

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

A. is used in high temperature applications.

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

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

pEERITBER O TIENEAGRE
A st F R R
B. 2 F & TR vy 7R Ak

C. appl~i2mokr -2k
D. il ¥ X Rl FE B
t%: C
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#p o 291002
Son#F 0 K115 [2.6/2.8]
B350 B310 (P312)

If shorting occurs within a resistance temperature detector being used in a typical
bridge circuit, indication will fail...
A. to midscale.

B. as is.

C. high.

D. low.

ANSWER: D.

B TERY FRIEVEAR e FH 4w A1 H 3 om K-
A. ;f;]ré»t’ eI & 3¢

B. dp g P2 & 4%

C. 4o % B 4%

D. ;f;]ré»i“;&fﬁ_jif:i

gx: D
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#p o 291002
feadp 0 K1.15[2.6/2.8]
Lt Bl1112

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

Assuming the system is operating at saturated conditions, what is the actual steam
temperature?

A. 424

B. 428

C. 432

D. 436

ANSWER: D.

- EEAPSE- FUERARARE DA - BATERE RS PERE
AR EARS A e G 351 psig e Rkt kAR kiR T A T R R
BARR S

A. 424°F

B. 428°F

C.432°F

D. 436°F

§%: D

7/
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#p o 291002
soifE 0 K115 [2.6/2.8]
B B1314 (P1209)

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

Circuit temperature indication is currently 350°F. If a small steam leak occurs that
raises reference (cold) junction temperature by 20°F, the new temperature indication
will be: (Assume measuring junction temperature remains constant.)

A. 310°F.

B. 330°F.

C. 370°F.

D. 390°F.

ANSWER: B.

- HEORTBRTEFT (R TH) c REEARfH T H 5 350F.%- /)
PEAAMBEL > a AT (L) B —J«(Reference Junction)ig & #% % 20°F - R
FremiE Rdg A€ A (BRERBEBERAFFL )
A.310°F.
B. 330°F.
C.370°F.
D. 390°F.
§%: B
D 0 1
l,- VOLTAGE
‘\-
"eoneTion o ° l
"ETUNCTION "' (TEMPERATURE INDICATION)

SIMPLE THERMOCOUPLE CIRCUIT
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#p o 291002
feadp 0 K1.15[2.6/2.8]
B350 B1510 (P2212)

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

Circuit temperature indication is currently 350°F . If the reference (cold) junction
temperature decreases by 10°F, the new temperature indication will be: (Assume
measuring junction temperature remains constant.)

A. 340

B. 350

C. 360

D. 370

ANSWER: C.

4 -HEORTBTRET (L TH) o TERERI TP T S350F o FAE
() # bR REMIOF  PIATE RAp A 46 0 (BRERREZGERR
FHL )
A.340°F
B.350°F
C.360°F
D. 370°F.
gx: C
O 0
' 1
{ VOLTAGE
. 1
"inemon D 0
REFERENCE [COLD] POTENTIOMETER
JUNCTION (TEMPERATURE INDICATION)

SIMPLE THERMOCOQUPLE CIRCUIT
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#p o 291002
soifE 0 K115 [2.6/2.8]
B B1710 (P1710)

Refer to the drawing of a simple thermocouple circuit (see figure below).
Thermocouple temperature indication is currently 150°F. If a small steam leak occurs
that raises both the measuring (hot) junction and reference (cold) junction
temperatures by 20°F, the new

temperature indication will be...

A.130°F.
B. 150°F.
C. 170°F.
D. 190°F.
ANSWER: B.
Y- HEDRTBTRET (LTH) - #ATBERpFP® 5 150F -
FoMo EASREL > BER (B) AR (4) FEBEROPERF 20T
RIFTEE B dpom #-g A0
A.130°F
B. 150°F.
C. 170°F.
D. 190°F.
#x° B
N
{I- VOLTAGE
ME:S;JJS#O{';N[HOH O 0 1
REFERENCE [COLD] POTENTIOMETER
JUNCTION {TEMPERATURE INDICATION)
SIMPLE THERMOGOUPLE CIRCUIT
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#p o 291002
feadp 0 K1.15[2.6/2.8]
B350 B2009 (P2011)

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.
Y- FEDETBIRRT (LTH) - BT BERp7 P » 3150°F - A8
#: £ 2t(Reference Junction)ig & B # 5 90°F © 4571 % 4 F&0°F 2 2000°F -
FERLBOUELMZ - R% o PRAE RBRELRRFTATERE T IR
R RApT gHEL?
A B k& # (0F)
B. 60°F
C. 90°F
D. &% & # 3 #& (2000°F )
§R A

—D 0 T

f:- VOLTAGE
REFERENCE [COLD] POTENTIOMETER
JUMCTION {TEMPERATURE INDICATION)
SIMPLE THERMOCOUPLE CIRCUIT
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soifE 0 K115 [2.6/2.8]
B B2412 (P2409)

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

. Ensures that thermocouple output is amplified sufficiently for use by temperature
indicationdevices.

. Ensures that only temperature changes at the thermocouple measuring junction
affect thermocouple temperature indication.

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

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

ANSWER: B.

oo w>

'
o

L £ ar(Reference Junction)id & £ B F S B0 B TR 2 P 5 R ?
ﬁ%%*%%uwﬁﬁ«vﬁﬁﬁﬁﬁa%@w
FEEE 3 EATBE H%—A—»me-)i%“gﬁf‘?%ﬂ?ﬂ%iiﬂﬁiﬁﬁ
FEFEHTRUEERZ T IRAT ERFINRT B2 ERRT
FER7 & Emﬁ*%& R EHEFBTHZE R T
%! B.
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#p o 291002
soifE 0 K115 [2.6/2.8]
B B2712 (P2711)

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.

ATENERGKREIR - LAORT B
A BRpIAEY R H- s

B. 7 &f &R #z$Ihi i & 2 (Reference Junction)
C. sede &g dr-k ksi? sl F‘?’gijﬁ’_)ﬁﬁ% N
D. F& /TR K EERST

g /% : B
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soifE 0 K115 [2.6/2.8]
B B2911 (P1412)

Refer to the drawing of a simple thermocouple circuit (see figure below).
Thermocouple temperature indication is currently 390°F. If a small steam leak occurs

that raises reference

(cold) junction temperature by 20°F, the new temperature

indication will be... (Assume measuring junction temperature remains constant.)

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

D. 410°F.
%0 A

7/

BRERT (LTH) - AT HERA TP T 5390T - F-
» M é—?\'(/é\)i%- ,‘wé"'/n_)iﬁtFSZOF E]J%q'mm.)i;fﬁ"rjz‘g
@Eﬁ&ﬁ%ﬂio)

I
f

\
N

MEASURING [HOT]
JUNCTION

O 0
!
VOLTAGE
D O _L
REFERENCE [COLD] POTENTIOMETER
JUNCTION (TEMPERATURE INDICATION)

SIMPLE THERMOCOQUPLE CIRCUIT
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#p o 291002
feadp 0 K1.15[2.6/2.8]
A 350 B3013 (P3011)

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. If an ambient temperature decrease lowers reference junction temperature to
110°F, the new thermocouple temperature indication will be:(Assume measuring

junction temperature remains constant.)

A. 380°F.
B. 395°F.
C.410°F.
D. 425°F.
ANSWER: D.
Y -HEPRTBIRFT (LTH) - HLBEARIpT I D5 40T 5 &
B(A) BEHLI2TF - B E AR T % @ 74 8% £ g (Reference Junction)
BRI 110°F o RlFrend R 8 uz.)i;f;]’r ﬁz‘g D (BRERELIER BFF
FE o)
A. 380°F
B. 395°F
C.410°F.
D. 425°F.
¢%: D
(o] 0 1
{1_ VOLTAGE
HEoNeTon D 0 ‘|'
R ONCTIoN (TEMPERATURE INDICATION)

SIMPLE THERMOQCOQUPLE CIRCUIT
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#p o 291002
SondF 0 K116 [2.5/2.7]
B350 B812 (P813)

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.

Ho- D AERRT S RRS MMM A T TP F LhE Y AR EBHRW e

i ®

A. &L B (limit switch)

B. ¥ B B (reed switch)

C. ® PR & B (serve transmitter)

D. s+ X # =4 3+ (variable differential transformer)
Ex A
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#p o 291002
fea i 0 K116 [2.5/2.7)]
Bt B1712 (P1313)

Which one of the following devices is commonly used to provide remote indication of
valve position on an analog meter in units of "percent of full open™?

A. Limit switch

B. Reed switch

C. Linear variable differential transformer

D. Resistance temperature detector

ANSWER: C.

THAREFS RN RFEEHERE L RARMERAT A AT IRA?
A. &L B (limit switch)

B. ¥ B B (reed switch)

C. s A & i~ 4 2+ (variable differential transformer)

D. %158 & ¥ # % (resistance temperature detector)

£%: C.

>

o
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#p o 291002
fea i 0 K116 [2.5/2.7)]
B350 B2611 (P2911)

Reed switches are being used in an electrical measuring circuit to monitor the position

of a control rod in a 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.

7% BB (reed switch) 2 # >3 F BRI R B TR :

¥R ¢¢F@$ﬁF1"§$Kﬂﬁ K ﬁaﬁ@%éﬁ@ﬁ%wﬁo

TAF AR R §ERSERRBEST S F LR

A. ﬁﬁ%%%ﬁwﬂiiwaﬁ@’gﬁ“5ﬁwﬁﬁ%’&@4—@@aﬂ
A4 - TR

B. wirdltemmbodht 2 - £HLF 0 € 0 5%
BRE B

C. #*BEfREMt il AElERE  §hy SRl EF 0 ETFERS TR

-
=

B il EPF o BRSE BPEE -

W

D. &4l Bim@dpht 2 - XN ARE > € b BRI ER > 3515 - BRF
BB T B ek R

i

W
W
O
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#p o 291002
fea i 0 K116 [2.5/2.7)]
B35 B2811 (P2813)

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 Ru.
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 Rsafter 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,
- AR R R TR TR (LT o gl ® g (SR )

2 iE kRPN R frjf;:ﬁﬁiﬁﬁv?(control rod drive housing)z &

By B M e Rl 5—:']<L~+SV LR B T IR TS o - R
WP 2 > R ETF PR PR R B v B DdRY BB
BRSSP o BEAPFET AR 0 Al dliede 11 0 SR IR enT SR K-

g I L P&&Xura*r.«agmﬁigjjp ~sz_g .
A s A3

B. ®% i« ; "%

C. 23:23

D. 2% ;"%

s A
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#p o 291002
fean 4 0 K119 [3.0/3.1]
B35 B213 (P214)

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

A. fission fragments.

B. fission gammas.

C. fission betas.

D. fissionable materials.

ANSWER: A.

AFOA A A W R F AT AR R B it A sk
A »HAEL Z BT

B. A% & 4 2 #oIf st

C. X5 &2 2 b WM

D. ¥ & 4 5

ERA
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#p o 291002
fean 4 0 K119 [3.0/3.1]
Bt B612

Gamma radiation contributes to the output of a fission chamber by reacting with the...
A. detector gas.
B. detector leads.
C. center electrode.
D. U-235 coating on the detector walls.
A.

Bogg WS - A B B A B B e K 2 (e
A R EF

B. i1k EHM

C.¢47i

D. 4 F P A2 U-235% 4

S0 A

7
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#p o 291002
fean 4 0 K119 [3.0/3.1]
B350 B1113 (P1909)

Which one of the following is the function of the positive electrode in an ion
chamber?

A. Produce ions when exposed to a radiation field

B. Release electrons to combine with positive ions

C. Perform gas quenching to maximize detector sensitivity

D. Collect the electrons released during gas ionization

ANSWER: D.

R R L T

A % bR A R g

B. scdhig 3 ngpd s

C F i (gas quenching) ) i¢ i #& BATR & 3 1 & <
D - b WA P R TS
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#p o 291002
fean 4 0 K119 [3.0/3.1]
B3 Bl1214

A reactor scrammed due to a loss-of-coolant accident one hour ago. To verify
adequate reactor vessel water level, the source range monitors (SRMs) were inserted.
As the SRMs entered the core, source range count rate increased and then became
relatively stable as the SRMs continued upward into the water-filled region of the
core.
If the SRMs enter a voided section of the core, count rate will suddenly...
A. decrease due to increased neutron leakage.
B. decrease due to decreased fast fission.
C. increase due to increased neutron migration length.
D. increase due to decreased moderator neutron absorption.

A.

- FRBFE - R 2L ek A i & B (scram)e & B‘—leﬁ,?{lﬁm};)@%

Ko B EREEY 3 K B(SRMS)FE »~ o gSRMsig_)\JJE'uH% R B e

°REFSRMs sy a2 JJ@"‘ ~ va‘* H 3 % 5 AP $148 Lo 4% SRMs
JJ&"‘ J-IE(VOId) T R g R

A EiL o, F15 ¢ ""'/E\;'/Eii%“n

B. "5, F]3% ,}i‘_;l 3B R

C. ¥4 > F]5 ¢ + B4 £ & (migration length)3 4

D. ig-é\z , [{‘]7‘; ufr-éf?ljc’ -’—j—p}“,]’{lxg ",
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#p o 291002
fean 4 0 K119 [3.0/3.1]
3. B2312

A reactor scrammed due to a loss-of-coolant accident 1 hour ago. To verify adequate
reactor vessel water level, the source range monitors (SRMs) were fully inserted into
the core.

If the SRMs are currently in a voided section of the core, how will the count rate
change when the SRMs are withdrawn below core water level?

A. Decrease due to decreased neutron migration length.

B. Decrease due to increased moderator neutron absorption.

C. Increase due to decreased neutron leakage.

D. Increase due to increased fast fission.

ANSWER: C.

- FRBF A - Ew Ak 4 E % (LOCA)A & im(scram) o 5 7 AR
F ek o 2 RIE Y F 0tk B(SRMS)% 24~ Ypv ? o 4ok B SRMs
Eatipee 2 F0e % 0 Bl SRMs At I3 Mot F lpok o HitdEE P

S

A fsio Flo P FEBPBEREK
B. "% 1% 5 Fh oA ¢ T e ok 4o
C. Hi4r > F|4 ¢ 3 MBKS

D. #4c » F]5 P? 3 A B H e
F%x: C.
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#p o 291002
fean 4 0 K119 [3.0/3.1]
B35 B3112

Fission chamber detectors are used to monitor reactor power/neutron level in a

shutdown reactor as well as a reactor operating at full power (and all power levels in

between). At what power levels and why is it necessary to compensate the output of

the detectors for gamma interactions with the fission chambers?

A. At all power levels, because gamma interactions produce larger detector pulses
than neutron interactions.

B. Atall power levels, because gamma interactions produce smaller detector pulses
than neutron interactions.

C. Only when shutdown or at low power levels, because gamma flux is not
proportional to reactor power at low power levels.

D. Only when operating at high power levels, because gamma flux is not
proportional to reactor power at high power levels.

ANSWER: C.

AR E G TR R AP (2 A ) ERRE F LA
F P e B AT R SR éﬁk\ﬂ’if_ﬁ‘iﬁ’rﬁf%’# m A4

2 1t B el A A T 2

A, tesrd et GO o F L BoIg iRk LD 30T g 4 ok i i B% be

B. &f7F chpt FOoRT H FL poIfiwh b ? S 0w A 4 o) i e Bk b

C. Fj i £ iMa kT F5poIfil B aMa FRTREEF pES 53

O

E
O
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#p o 291002
feandp 0 K1.21[2.8/2.9]
Bt B513

A fission chamber used for reactor neutron monitoring is operating in the ionization
region. If the voltage supplied to the fission chamber is continuously increased, which
one of the following operating regions will the detector enter next?

A. Proportional

B. Recombination

C. Geiger-Mueller

D. Limited proportional

ANSWER: A.

- E RN F REY F ERlZ A At pde(ionization) ® i (T o 4ok R G A A
T BRFE R A PR BERE N DT - TR LR

vt &) % (Proportional)

1 % & % (Recombination)

# & — 2 ¥ % (Geiger-Mueller)

"L+ &) F (Limited proportional)

Fx A

>

O ow

>

o
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#p o 291002
feandp 0 K1.21[2.8/2.9]
B3t B713

A fission chamber neutron monitoring instrument is operating in the proportional
region of the gas ionization curve. If the voltage supplied to the fission chamber is
continuously decreased, which one of the following operating regions will the
detector enter next?

A. Geiger-Mueller

B. Recombination

C. Limited proportional

D. lonization

ANSWER: D.

- A REY S RORK A T F *’é}w’ 2 1L ] % (Proportional Region) ® i& (% o e
# /\LL/”\)}:\“*”” @i&%i/ﬁk‘ ' 'ﬁ%%j‘g‘kﬁm"“i“?&@ﬁm?
i —2¥» % (Geiger-Mueller)

£ %8

=

% (Recombination)
‘Hﬂ"ll’“ #] % (Limited proportional)
Pt % (lonization)

¢ % D.

7

=

5
A.
B.

C.
D. .

N
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#p o 291002
SondF 0 KL1.21[2.8/2.9]
Bt B814 (P1812)

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. increase because more secondary ionizations are occurring in the detector.

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

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

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

ANSWER: A.

- AF AR ERBEANG R FT BR A R IRG Y o B AT 2
TR T A B R 0 PR B g

A Hbeo FIS ERREY §F L L5 o SRS

B. 4> Fli aflE TR ® o ROUh- @I ABKREY FE
C.arF~xipk » Fsd+ zhb{rfiinTEir

D. ‘s Mk » F15 - Z 43 © 5T Rk

XA

7/

L
v

e
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#p o 291002
soidE 0 KL1.21[2.8/2.9]
B B2413 (P2014)

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 multiple small
gamma-induced pulses that combine to form larger pulses. The larger combined
pulses will be counted as neutroninduced 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.

s
¢ N

iy
Yo
i
A

P R Rt B (E 0 0]) ® B LT R
Al P S 2 RRERR-REZEY X MR FEPIEREERA 0 AL R FED
B. P 2B AT g M4 T EIFHFRIFGUE P G A7 2 B A2 Y

C. hesBicsss 2 5 3 » B

5 A BIRATA R ERS 4
B LR A E AP S

3
i
P
M-
}\
EN=Y
P
A

LERCY RN Je W MY rs LA s
D. EimHE -+ " FE2 2P #HEERJBTHEREKREF WO i o 17
A s AR B-EIEP B R s EE Y B2 %S 0 A2 KA D R
F el E
% C.
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#p o 291002
feandp 0 K1.21[2.8/2.9]
B350 B2613 (P2313)

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 primary ions are collected as long as
detector voltage remains in the proportional region.

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

C. decrease because a decreased space charge around the positive electrode reduces
gas amplification.

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

ANSWER: D.

- RFFAEHEREA R T REB - B PIEEHE e FRITTR

B R AL HERY o R TR FRE

A BFXNpF > FIZ PR REBTRAEAF V6% > - 8+ T VA

B. i+ gipk > Fli U REMAR A foR kT

C. #] Pl er BTz BT FE-] @ " 17 5 W2~ »2jk(gas
amplification)

D. -l » Fls i ®E e 84 0 cho 05

2% : D.

7/
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#p o 291002
SondF 0 K122 [3.0/3.1]
Bt B511 (P1514)

A fission chamber reactor neutron monitoring instrument is operating in the
proportional region.

If a complete loss of fission chamber gas pressure occurs, the instrument indication
will fail...

A. upscale.

B. downscale.

C.asis.

D. to midscale.

ANSWER: B.

BRRES LA 0T R o FAALF MRS 2 ks

™
_ ;H P

- RO R W A
(E e .1_“ ¥
\ X
£

o

» O 0 02>

W
D
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#p o 291002
feadp 0 K1.22[3.0/3.]
Bt B613

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

detector?

A. The detector electrode high voltage power supply output has decreased by 5% due
to setpoint drift.

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

C. A power supply fuse in the amplifier circuit for the neutron monitoring instrument
drawer has opened.

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

ANSWER: B

T?lju"\:"—*ﬁ g%- AR S e RE A ?

AR BT EL B BT IR R ]S K LR A 0 5%

B. MW HIEF]E R ARFITE A BEAEH ERR

C. ¢ 3 ZpRMm(drawer)? *x * S NT R B B iR e B E (> R
D. B E%47 2 4-235%F] 5 5 jz? + @ &% = 4-236

§%: B
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#p 291002
foa dF 0 K1.22 [3.0/3.1]
B e . B3414

Two identical fission chamber neutron detectors (operating in the proportional region)
are being used to monitor the neutron flux during a reactor startup. Detector A has
developed a tiny leak and the argon fill gas pressure has decreased to approximately
25% of the gas pressure in detector B. When the reactor reaches criticality, the
neutron level indicated by detector A will be than the neutron level
indicated by detector B, primarily because the incident neutrons result in

A. larger; more fissions in detector A

B. smaller; fewer fissions in detector A

C. larger; more ionizations in the detector A gas

D. smaller; fewer ionizations in the detector A gas

ANSWER: D

AR 2 A B SR B (AR ET) L RE B EL Y I
B oM BAF A - 8k REEY FHEAGRS TS X GE M BB

5% § £ RBLIGRAF - GREALY S kIHA MG HHREBLY S
KTdpF 0 ARRFE MY FHEK_ -

Al L AR EBAZ A BERS

B. /] 3 fifik BAZ A R

C. ~2%; il BAZ §F Wrsde s

D. Bk BAZ A
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#p o 291002
SondF 0 KL1.23[2.8/2.9]
Bt B313 (P2013)

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 because more secondary ionizations are occurring in the detector.

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

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

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

ANSWER: B.

B g e B R B - TR AIB R I o E T A TRA 4 i
FLRPEIET o RS 2 AR S

A Hreo FIGBRENFL S s X5

B. M+ Nipk » FI547F - S AMTREL S SRE

C. ﬂg%“ » FlL AP E TR o BHRENTE L - PRI L LR

D. M4 = N4p ke - FI5 R b fofimT & T

2% B.

7/
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#p o 291002
SondF 0 KL1.23[2.8/2.9]
B3 1 B314 (P13)

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.

R if o BaRfg s e &k > L ARAFG
# %82z = (gas amplification)

7 B o 7 2 i (space charge effect)

/4 & (luminescence)

& 5 4 (photoionization)

F% 1 C.

oo w>

>

o
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#p o 291002
feandp 0 K1.23[2.8/2.9]
Bt B4l4

Refer to the drawing of a gas-filled 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; ions collected
from secondary ionizations are independent of applied voltage.

B. Essentially none of the ions from primary ionizations are collected; ions collected
from secondary ionizations vary directly with applied voltage.

C. Essentially all of the ions from primary ionizations are collected; ions collected
from secondary ionizations vary directly with applied voltage.

D. Essentially none of the ions from primary ionizations are collected; ions collected
from secondary ionizations are independent of applied voltage.

ANSWER: C.

3 - LF AR BEAY KRBT (RTR) o TAmAit il - A F N iE s

BB T BT HuEE 500

A ARG - AR AT FoR e B 5 TS S EAA T B AT Pl s TR
A B

B. A& A0 - PR B DRSS Flo S pRALA o g RIE Y
HRERA #

C. gk 9 — R PFlf2 §r5 304 e fh 5 F12 PR T gt RINEF 405
TR %

D. A& #rj - X 5H2 d13 oA A0c ik Flo KPF8A Jo ik S Rl s
TR A M

£% . C.

N
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#p o 291002
feandp 0 K1.23[2.8/2.9]
B35 B714 (P714)

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.
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SondF 0 KL1.23[2.8/2.9]
Bt B913 (P1613)

Which one of the following describes a characteristic of a Geiger-Mueller radiation

detector?

A. Radiation types can be identified by pulse height and duration.

B. Specific radionuclides can be identified with the use of gamma spectrometry.

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 detectoroutput pulse.

ANSWER: D.

-
A. B SR T LG 8 2 afwﬂfﬁ“m 4\1'47’%%
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#p o 291002
foidE 0 K1.23[2.8/2.9]
B B1114 (P2613)

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 inversely proportional to the applied voltage within the
Geiger-Mueller region.

D. High detector voltage allows differentiation between the various radiation types.

ANSWER: A.

= ’ljﬁ?—*ﬁ’ BT - AFE-EBREFTONF NP I EZ FARRTF]?

A ZRfpsRATA 4 2 S xLi”lg%y{P-\m:ﬁ%ﬁ‘?ﬁﬁgjﬂ % e
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#p o 291002
foidE 0 K1.23[2.8/2.9]
A%t B1514 (P1513)

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. Limited proportional and Geiger Mueller

B. lon chamber and proportional

C. Proportional and limited proportional

D. Geiger Mueller and ion chamber

ANSWER: D.
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#p o 291002
foidE 0 K1.23[2.8/2.9]
B B1714 (P1713)

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-RPRHEAGHREENS LB s PIEIE PP FARSARZ Y o
Bk F - AR AUDE Wk F Y R R R MR T AR i
A A 2 e Bk R ] ?

AR ST A E R
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D. £ & ~poIfred F 5973 4 (i ek /] 4B 5 o

g¢%: D

250



#p o 291002
foidE 0 K1.23[2.8/2.9]
B B2414 (P2413)

A gas-filled radiation detector operating in the ionization chamber region is exposed

to a constant gamma radiation field. If the applied voltage is decreased but maintained

within the 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.
- RF B EARIERE T I B - F L MIBE RS o F AT
SRRl R AR o RIS R S

A BiEFL QMR > F5E 973 - Sl A > a A AL G - SRR
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#p o 291002
foidE 0 K1.23[2.8/2.9]
B B3714 (P3714)

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. lodine-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.

GF REEMS - F BB IR ASEHEE AT 5 R BEA Ik R A
Wesk I % 0 POBIE R S B 0 BT IR MBS PEIOE 4 SRR 4 % ?
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#p o 291002
feandp 0 K1.23[2.8/2.9]
B350 B3907 (P3906)

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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#p o 291002
SondF 0 K124 [3.1/3.2]
B350 B214 (P216)

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

A. The output of an SRPD is a dose rate in mr/hr.

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

C. SRPD readings must be considered inaccurate when they are dropped.

D. SRPDs hold their charge indefinitely when removed from a radiation field.
ANSWER: C.

TRt kA% AR 3 (SRPD) i ?

A. SRPD%?] Dz & EH =5 mr/hr

B. SRPDt #* rizedk b s 22 hodfy Ax bt A
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FHE SR - 291002/1 (2016 i)
KIREME © K1.01[2.4/2.5]
[F-55% - B4804 (P4804)

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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FHE ST - 291002/2 (2016 i)
KIREME : K1.01[2.4/2.5]
5% : B6104 (P6103)

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 © 291002/3 (2016 i)
KIREME : K1.01[2.4/2.5]
5% : B6804 (P6803)

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.

W
ait

R R E TETT AR E CR T E]) - ROLAKREESIRVE > HATaiRRRA

i %2=500 gpm
PEIHARE /= 40 psia
PEIFBEA T )= 36 psia
B EZRIGNE]1,000 gpmils - HEHHARL T 568 psia o HEFABAYHTEE ) K2 /b 7
A. 60 psia
B. 52 psia
C. 44 psia
D. 32 psia
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ﬂg / gfé 291002/4 (2016 i)
,:?—5);% ; B7632 (P7632)

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

W
ait

R R E T ETT AR E CR T E]) - OAKmEESIRVE > HAARRRA

it & 2#=500 gpm
PEIHARE /= 40 psia
PEIHBEA /)= 36 psia
BB NE] 750 gpmis - BEFHARR TS f1F168 psia - BETHBHHTEA )] K2
/I\ ?
A. 66 psia
B. 62 psia
C. 59 psia
D. 52 psia
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FLE SR - 291002/5 (2016 i)
KIREME © K1.01[2.4/2.5]
3% : B7681 (P7681)

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 = 48 psia
Tap B pressure = 44 psia
When flow rate is increased to 900 gpm, the pressure at tap A increases to 62 psia.
What is the new pressure at tap B?
A. 46 psia
B. 49 psia
C. 55 psia
D. 60 psia
ANSWER: B.

W
it

SIS e R TR B« 204 KR i - SR

it &%=500 gpm
PEUEABE )= 48 psia
PBEUEBJER /)= 44 psia
23 B RHEIE] 900 gpmi% » BETEHABASTHSNIE] 62 psia - HEEBHYH ET] 5%
2
A. 46 psia
B. 49 psia
C. 55 psia
D. 60 psia
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R} /5EYE : 291002/6 (2016 i)
HIGESE © K1.02 [2.4/2.5]
FE9% © B4604 (P4603)

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.

—EE IR TSR R AR - 15 T VI9IMAH AREE T 242 500,000
Ibm/hr FZE5R R ¢
{ElEes = B A.=1,000 psia
e % 2B I A =950 psia
H Ai{Eia e AGRREZD T
{Ffmes = BRI A =985 psia
Tﬁffﬁ%ﬁﬁﬂﬁ”ﬁiﬁ/&ﬂ% psia
igﬁfﬁﬁﬂﬁgﬁ/ﬁﬂﬂﬁa% n/x Zﬁ'—z/:mjzﬁ%ﬁ1ﬁ ﬁxﬁﬁzﬁ?&ﬁ‘*ﬁx;[LE—_{K
- RIH AT EZzA0RERfER{E____ 500,000 Ibm/hr N H RS
_500 000 Ibm/hr -
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B./J\EG SN/
CER 5 /A
D.KJA 5 /INfR
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Rl E/EE%E : 291002/7 (2016 #75)
KIREME : K1.02 [2.4/2.5]
3k : B4T04 (P4703)

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 lIbm/hr
B. 500,000 Ibm/hr
C. 472,000 Ibm/hr
D. 444,000 lbm/hr
ANSWER: C.

—IEE A EREG T 2RSS EEN T ¢
FZE75)88 F7= 1,000 psia
F 2500 &%= 500,000 lbm/hr
TR ERZFRELE 950 psia -
(B ER ST RTMIC B % T 280 P 4EFr 100%¢2 S 601 RAHFRS TR 22 -
A BB I I RN E B R ER 7
A. 528,000 Ibm/hr
B. 500,000 Ibm/hr
C. 472,000 Ibm/hr
D. 444,000 lbm/hr
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FLE ST © 291002/8 (2016 i)
KIREME © K1.05 [3.1/3.1]
FF3% - B1773 (P1873)

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.

KA TS TESR S Ecp AR —TERR > BT AH A TR 2
AT 4GS

B E

C.[RAFL

D R 25

v

oS .
l/_}:l\/\ * B

184



R} /5ESE : 291002/9 (2016 i)
HIGESE © K1.05 [3.1/3.1]
FE9% © B1907 (P1007)

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 duetoa
measured D/P.

A. increase; larger

B. increase; smaller

C. decrease; larger

D. decrease; smaller

ANSWER: D.
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R} H/RE%E © 291002/10 (2016 #7)
HIGESE © K1.05 [3.1/3.1]
Fri% : B3807 (P3807)

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-inch at an air flow rate of 300 ft3/min.

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

A. 75 ft3/min.

B. 125 ft3/min.

C. 150 ft3/min.

D. 175 ft3/min.

ANSWER: C.

SEEBR R ERTE (R TE) -

LR AT 7o /K 288 i EE N PR R FLZ R I DA E I ZE S B o ZZ R
B 300 ft3/min B » SR 855 /K AL B 16-inch -

ERERTETKNLZE K 4-inch B > I3 B REIMNZE @R ER ?

A. 75 ft3/min.

B. 125 ft3/min.

C. 150 ft3/min.

D. 175 ft¥/min.
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B} B /RE%% 1 291002/11 (2016 i)
HIGESE © K1.05 [3.1/3.1]
FE5% © B4605 (P4604)

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-inch 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-inch?

A. 75 ft3/min

B. 150 ft3/min

C. 188 ft3/min

D. 212 ft3/min

ANSWER: D

SEEBR R ERTE (R TE) -

e B AT 7oK 288 i EAE PR R FLIR I DL 22 iR R - BRI ER By
300 ft¥/min B > SFESTS /K AL ZE B 8-inch -

BB TOKA 7 B 4-inch B TNHIE B KL E ROR & 2

A. 75 ft3/min.

B. 150 ft3/min.

C. 188 ft¥/min.

D. 212 ft¥/min.
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FHERESE © 291002/12 (2016 #73H)
KIRESE - K1.06 [2.8/2.9]
ok 1 B2210

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

The level detector is being used in a level control system that was calibrated to
maintain tank level at 80 percent at the current water temperature of 70°F. If the water
temperature gradually increases and stabilizes at 90°F, the level control system will
cause actual tank level to...

A. remain at 80 percent.

B. increase and stabilize above 80 percent.

C. oscillate around 80 percent.

D. decrease and stabilize below 80 percent.

ANSWER: B.

S 5 B (DIP) R R (R 22 et K R (T -

LS i (T 25 A T PR AR R 2 05 > DA L AR T0°F Sl AE 80% -
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FHERESE © 291002/13 (2016 #73H)
KIRESE - K1.06 [2.8/2.9]
Frak : B4104

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

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

A. higher; smaller

B. higher; larger

C. lower; smaller

D. lower; larger

ANSWER: A.

S AT IR R EHREE M IERY S IENEE 2 BR (DIP) R AL (Hig 4B (R T
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F}H BESE © 291002/14 (2016 #ri)
HIREHE © K1.06 [2.8/2.9]
Feg © B4205 (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 currently 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.

SH AW A Z B (DIP) R AL e Rt HIE/KIE E (R T E) -

BALET 1 RCIERY 120°F » iR ALET 2 BEIERY 180°F o Z0SRGEE/KIE H A/Kim &
150°F > Alf---

AGRrEt 1 EEEGR S R 2 HE R E KL

B.RALET 1 SEERiE iR izat 2 - HARFEBOKAL

CORMLET 2 SEEUR = NIRALET 1> HE i EBOKAL

DR 2 sEBR S iR AzET 1 EARRYE KL

BE

Jrﬁ}

C

TANK OPEN
TO ATMOSPHERE

(o] o DiP
LEVEL LEVEL
INDICATOR INDICATOR
NO, 1 MO, 2

190



FHERESE © 291002/15 (2016 #73H)
KIRESE - K1.06 [2.8/2.9]
FFak : B4504

Refer to the drawing of a differential pressure (D/P) level detection system for a

reactor vessel at normal operating temperature and pressure (see figure below).

A nuclear power plant uses several differential pressure detectors like the one below

to provide multiple channels of reactor vessel water level indication. A hot channel

was calibrated when the reactor vessel was at normal operating temperature. A cold

channel was calibrated when the reactor vessel was at 160°F.

How will the level indications on the two channels compare when the reactor vessel is

at normal operating temperature?

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

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

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

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

ANSWER: D.

SHAE I R S KBRS ] SRR RG22 BR (D/P) IR AL (H s 24 &l (R T ) -
—IZE R E % RIE R Z =B Hin s DS A IEEME B 2 ik ifen - &
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Rl E/RESE - 291002/16 (2016 i)
HIREHE © K1.06 [2.8/2.9]
FE5% © B5105

Refer to the drawing of a differential pressure (D/P) level detection system for a

reactor vessel at normal operating temperature and pressure (see figure below).

A nuclear power plant uses several differential pressure detectors like the one below

to provide multiple channels of reactor vessel water level indication. A hot channel

was calibrated when the reactor vessel was at normal operating temperature. A cold

channel was calibrated when the reactor vessel was at 160°F.

How will the level indications on the two channels compare when the reactor vessel is

at 160°F?

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

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

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

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

ANSWER: D.

SEAT IR H EER Y BRI R e 7= BR (DIP) i iz {e i Z- 47l (R T &)
—IX R E 2 R0 T B s 2 Z B s as DA Ik S FE s At L 26 B R B /K fir 45
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FHERESE © 291002/17 (2016 #73H)
KIRESE - K1.06 [2.8/2.9]
FFak : B6204

Refer to the drawing of a reactor vessel differential pressure (D/P) level detection
system (see figure below).

With the reactor containing saturated water at 536°F, reactor vessel level indication is
40 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 reactor vessel level, what will level indication be at 300°F
(saturated)?

A. 32.7 feet

B. 35.8 feet

C. 45.2 feet

D. 48.9 feet

ANSWER: D.

S8 [ ENE I 72 BR (D/P) R fir {HAw 24l (5 T =) ©

& [ FENE 25536 "FRE /KIS » S FENERE /KA FE 7T F540 feet o (B2 /KA
TG HIEE » RN S KA fe A s 2

TER EREFEE IR KADGAE T » 300°FauFIARREAY /K A f5~ B Ry fel 2

A. 32.7 feet

B. 35.8 feet

C. 45.2 feet

D. 48.9 feet
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R E /585E © 291002/18 (2016 i)
HIGESE © K1.07 [3.2/3.2]
Fr% © B155

Many reactor vessel water level instruments are designed with a condensing chamber
in the reference leg. The purpose of the condensing chamber is to...

A. provide a source of makeup water to the reference leg during normal operations.
B. provide reference leg compensation for the reactor pressure exerted on the variable
leg.

C. prevent reference leg flashing during a rapid depressurization of the reactor vessel.
D. ensure the reference leg temperature remains near the temperature of the water in
the reactor vessel.

ANSWER: A.

7% I TS K (38 S-S KL (L EF4 e (condensing chamber) - /2 e
{ry Y

ASEIER IR T RIS SR KR

B4 (G T T S8 o O 85

C. A I S M R T BB R 8PN

D.HE (RS S R HEREENT A RE 3 /KR

S
AL
= =

Jrﬁ}

A
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FHERESE © 291002/19 (2016 #73H)
KIREME : K1.07 [3.2/3.2]
Frak : B5004

The downcomer region of a reactor vessel contains 40 feet of saturated water at
536°F. A reactor vessel 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.

[ IE=slERE A 40 feet ~ 536°F AYEHAIK o FEFERI& R EA — S 257K AL RH]
s BRI - IR R R &R BRI R R %D ?

A. 0.6 psi

B. 13.0 psi

C. 27.7 psi

D. 156.0 psi
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FHERESE © 291002/20 (2016 #73H)
KIREME : K1.07 [3.2/3.2]
FFak : B5204

Refer to the drawing of a differential pressure (D/P) level detection system (see figure
below) for a reactor vessel 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 reactor vessel level will be than
the actual level.

A. condensing chamber; lower

B. condensing chamber; higher

C. reactor vessel; lower

D. reactor vessel; higher

ANSWER: B.

SHEAEIE RIS KB TR N e 25 72 BR (DIP) R AL (HAm Z 48 (R, M) - 30K

(At es MM IESERK - (Hinas =B E 2] ARVt R &
1 > RIESS KA HE B R B -

A4 5E2E(condensing chamber) : {572
B./4 ¢ (condensing chamber) 5 &
C.FENE + 7
D.&ZIENE 5 =i

g .
EFE: B

REACTOR VESSEL

/_\ CONDENSING CHAMBER

- STEAM -

s ¥ Y EQUALIZING
VALVE
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D/P
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FHERESE © 291002/21 (2016 #73H)
KIREME : K1.07 [3.2/3.2]
5% : B6105 (P6104)

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:

e The reference leg contains 20 feet of water at 70°F.

eThe tank contains 18 feet of water at 70°F.

eTank 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 A 72 PR (DIP) AL E R 2 & /KR E (R T &) -
7= BR(DIP) & iz {E A 2s MR IEARAE NI ™ P8 i -
o 2 E520 feets ~ JRET0°FAYK
o E/KfEEH18 feets ~ JRET0FHIK
o (GE /KA R A5~ Fy18 feet
EEAL KA B K AL E - GRS E K CORTAE - RSFAK
I FEAEE18 feet » 7ol Ry /KIEHHTRALTE ~E ?
A. 22 feet
B. 20 feet
C. 18 feet
D. 2 feet
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ol E /2855 © 291002/22 (2016 i)
HIREHE © K1.07 [3.2/3.2]
[F-55% - B6606 (P6604)

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.

S ﬁ%H(D/P)/&ﬁME WS EE KR E (R T E)
fli7KAE F540 feetrs) o & IRAL(EG RAE RE/KRE B S22 HK A — B0 - {ERCIER
ﬂ%%ﬂ@%ZﬁﬁUﬁ%’o’O feet o WISRGEE/KME 77K » RIGEEKREZKALFE ™ E R Ry -
ANFA30 feet
B. 30 feet
C. AHA30 feet{H /[NjR40 feet
D. 40 feet
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B
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FHERESE © 291002/23 (2016 #73H)
KIREME : K1.07 [3.2/3.2]
5% : B6705 (P6704)

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.

S AL 72 R (DIP) R AL (s 2 S e /KRB E L T =) -

e 2 AL N K 9I467K0 R R 100°F » NS EHKRAEE -
WSRO IN20°F » A{EfssERVARRR _  (EEfE/KREKE
AN 5 KA

B/ EE

C.HEFRFAEE S /K

D.4eFF A BE

Rz .
EE: D

REFERENCE LEG VENT

Ela
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FHERESE © 291002/24 (2016 #71H)
KIREME : K1.07 [3.2/3.2]
3% © B7404 (P7404)

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 22 BR(DIP) AL (H e e Y SR A /KA B (L T IE) - /KRR KEL S
FERYZOR AR © MR IEEE /KK ALFEREs - 2/ KRR~ E R
0% > fE/KALZEE] ARG /K AFE R B R5100% © ZKALfE RasHIFE /R~ EtE R0%E]
120% - FEAR/KALAIEIFT R © ARG KAE/KALIEME BT - SAERETHIE N 52 E1R
€ > RKALfE R MER B E ]

ATKALERIRER - KALFE NMERR EAE100%

BUKALZFIFEERT > KALFERMERREAEL100%LL |

CoKALZER] EREFAT - KALFERMERHEAEL00% - (7KL FIT4ESE BT

DKz EREEARY - KA RMERERE KL BT BT
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R} H B85k © 291002/25 (2016 #ri)
HIREHE © K1.07 [3.2/3.2]
Fr4E : B7602 (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.

SHAH 22 BA(DIP) AL (Ffm Z i RE/KIE B (R T8 © 2% KA EfRas iR 58

[ o RAIE B IFHZRHI S BRI A B o AEss /K - RZKA s~ E R 2 B
B8 O

=

AJKALfEMEN G2 EIE
BKALfE ~MERHEN B FERK AL
CoKALfEMERF = B /K AL
D /KA FE R E A B L BB B EK AL AR fEKE_E R Z2 ] 2 BT 1T E

S
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= =

B
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FHERESE © 291002/26 (2016 #73H)
KIRESE © K1.11[2.3/2.5]
FF3% + B7504 (P7503)

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 2SR ) {255 F E2 548 (bourdon tube) E EGHITTH: - A REZS
IR EF B E R SR 50°F - NI E v DASREH 2 B D HE R B 2 B0 ]
MR E ? (BEUR KRB A )

AZSBDTENEREE - NABESE RSG5

B. AR N ERHE I - N BESE RS EE A5

C A& JrEnERE(E - NBERE N EER T JREE I

D. 2B JsEnERHE N > I AEEE N EER T TR I

v
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FHERESE © 291002/27 (2016 #73H)
KIRESE © K1.11[2.3/2.5]
FF9€ : B7642 (P7642)

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.

— R AK 2SR ) {255 F E2 54 (bourdon tube) Z EGHITTH: - AIRESE R
JER#{E30°F » NHIMAIE il DR S & B T fe (B R 2 BIAI AR 8 2 (a2 Al
TKEERBETTA )

A S TTE BRI > (NBE S E R EEEA A5

B. 2B e ERE I - N BEEE RS a5

C AT NERIRE > N RBESENEEE IR R

D. &R IfE NERE N - [N R 288 A EREE sk

o

v
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R} E/E%E © 291002/28 (2016 i)
HIGESE © K1.15 [2.6/2.8]
Fe% © B4206 (P4206)

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.

S — BN (B B K RS (R (R T IE]) -
CHISEEREE N ENEEE O REEE AN E  WREE R ARG EEECRE
FE TR 2 S BE FFF10°F - SEREES TR {EE -
ANz %
B._-FF10°F
C. FI#10°F
ERESENIF R

Vv anll= >N
EE:D A
6 0
-
/
Y
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R} E /RE%E © 291002/29 (2016 #7)
HIGESE © K1.15 [2.6/2.8]
FE9% © B5305 (P5305)

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 IHE RS E (R T E) -

E/EJT%A!E&%%%A!MHAIBE%““’PSI %aﬁﬁﬂﬁzﬁ/‘lﬁﬁﬁﬂ%@ﬁﬁﬁf@ B
ZE LR TR E F5500°F o [EIFHAGY NRIIRE ?Bﬂﬂihﬁ{%a‘%mr TEL0F - &
P 8l e 2275 TR P S A T PRAPREURE NNV ETER

HEE
A.490°F
B.500°F
C.510°F
D. e A FEH]
K% B
(o 0
.
i
\
-
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FHERESE © 291002/30 (2016 #73H)
KIRESE © K1.15[2.6/2.8]
FF5% + B5507 (P5505)

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.

S25 —RIR-sriR e R FE RS A E (L T E) -

YOSRRFEAFE P2 i B 21 225 5 R BRI A S 8 R i S A (e SR A GBI R HI L
W2 ERGHIE R ?

AR A2 R,

B.2 5 & B BER RS s

C.2H ORI B IRHES S ORI IR

D22 P& B B R E AR (B2 L b

EF: D
1I— 1 -1 1= =1
| .| CHROMEL | | COPPER I |
1 L 2
MEASURING | I I | | 1
TIP 1 I I : I |
Il atumer 11 copeer Lo
o —0
I | I | | |
— PRE——— —
THERMOCOUPLE REFERENCE (COLD) TEMPERATURE
CONNECTION HEAD JUNCTION PANEL INSTRUMENT
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FHERESE © 291002/31 (2016 #73H)
KIRESE © K1.15[2.6/2.8]
5% + B5805 (P5805)

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.

E. Temperature measurement relies on a sensor material property that varies directly
with the change in the measured temperature.

ANSWER: A.

T o] BB 0 (e 2 (RTD) AR AL 2 B AR 1
AR P B — e B 5 2 B

B. 1y BEUHI T RS RS- B 5%

C. i EURA B A T 0 B < R (23

DB it S R M P TRV A T RIS B3 S A
T

oS .
l/_}:l\/\ ° A

v
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FHERESE © 291002/32 (2016 #73H)
KIRESE © K1.15[2.6/2.8]
5% : B6005 (P6004)

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.

S25 —RIR-sriR e R FE RS A E (L T E) -

NRAF S5 1 SR R )0 (38 5 A S A [ SR PR R (1) R s 85 (T ) A fe
& MHEBS SR a R E R ?

A S5 E R R BN R P

B.2E R BIIHES G R HRER

C2ERHERU BRI RS HS

DA A ESHREEE

EZE: C
=1 == =1
| ~ 1 ALUMEL | | COPPER |
I | L I O
MEASURING [ P P
TIP I I I I I I
I ! chromeL ! | copper Lo
o 0
I I I I I I
— — — —
THERMOCOUPLE REFERENCE (COLD) TEMPERATURE
CONNECTION HEAD JUNCTION PANEL INSTRUMENT
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FHERESE © 291002/33 (2016 #73H)
KIRESE © K1.15[2.6/2.8]
5% + B6306 (P6305)

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.

S5 — SR IR- R RN (R TS i (5 T )

BAEEAE BN RN IR K 275 1 B RE AR A S S NS I P5 Y T & s AUl
IR F eSS =51 - BRI S /R i ) Fy440°F -

[ e Sl s N 78RBS 2N R (TR 12 H i B e 278 B R B RE ORI BT
40°F - E B NImREH R EAE > QDRI RRE R0 ?

A. 400°F
B. 440°F
C. 480°F
D. 520°F
BE:A
INSIDE I OUTSIDE
L RE | RB
| 1 oy | It |
| .| ALUMEL | | COPPER | Pl
o= 9 1 2
MEASURING (. (. | -
TIP I : I : | | :
' CHROMEL | COPPER | |
| el 0 !
o }
[ il I ]
— — — el I — el
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CONNECTION HEAD JUNCTION PANEL : INSTRUMENT
|
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FLE/EESE : 291002/34 (2016 i)
HIGESE © K1.15 [2.6/2.8]
FF9€ : B6506 (P6504)

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.

AR AR fE R ORS00 ﬁ%EaEQEI’J%ﬁ(%(mVﬁmu%ﬁﬁﬁ?ﬁ%ﬁ?ﬁﬁbmf“
{H - ERRAUSH R GRS FRELE - BIRS SRS EEIR - ZHEE
HROREHERFEL20F - LT@*&F@}%Q/E%8O°F °

St E RN O > (e ARG AR B R S AR % 2
A.fJN48°F

B.Ji48°F

C./in88°F

D.JE(88°F

=
= =

Jrﬁ}

C
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FHERESE © 291002/35 (2016 #73H)
KIRESE © K1.15[2.6/2.8]
FF5% + B6905 (P6905)

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.

F— B A R BRI 2 UR fE (A mas (RTD) BN KA GURE - BIHzURE(HER
i DU AL (o SR 2 2 A0IR ST RLRE s -

WISRAE R ERAR TR M ERAVEEIERF 5 EREIUREmME - A
SRLEE TR TORE °

AHEH BT
BN ; SRV
CRV + B
DD 5 )

Rz .
EE: D
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ﬂE/ 5)‘5 291002/36 (2016 i)
,:?—5);% ; B7106 (P7103)

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.

BEH UM (Hings(RTD) kAAEMB(TC) A AR ZE RN - EHEEER
K AAMETCHEA AT &R - RS R Ron E ERRE 2
AR L
B Fiﬁ 5 PH OB (Himas 7T 2
B R EEPH UM (A as R o] LA
aﬁ{%)ﬁ’z = PH U AR as #A AT 2L

S
AL
= =

Jrﬁ}

C
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L H/REYE : 291002/37 (2016 i)
HIGESE © K1.15 [2.6/2.8]
FE9% : B7206 (P7205)

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.

AR AR fE R ORS00 {%%Eﬂﬂﬁ%{ﬂﬂ(mwiﬁmﬁ Fﬁﬁ?ﬁ%ﬁ?ﬁﬁbm
JEAH - EHARMALIS SRS RE32F Rkt - SHE PR AR -
PRI H AR E Ry80°F o {EBAR HGHY & {Eﬁ‘leZOﬂ:o

St AR Mt B O > (e AR S AR (B R (S ARy 3% 2
A.fJN48°F

B.Ji48°F

C./in88°F

D.JE(88°F

=
= =

Jrﬁ}

A
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FHERESE © 291002/38 (2016 #71H)
KIRESE © K1.15[2.6/2.8]
FF3% + B7405 (P7405)

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.

5% SR (R S FRTE (. T B -

IS5 E R F300°F » 5% R AL R B E 10 120°F - SUER{meR
By L R32F E600°F » FLE I ARIY FISEARACIE » 2 AR B
FE R EFEQOCF » SAREHE RIS %) 2

A. 32°F

B. 60°F

C. 90°F

D. 120°F

oS .
é/\ ° C

v

D 0
-
/
\
N
MEASURING (HOT)
JUNCTION O 0
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION

214



R} /RE%E  291002/39 (2016 #7)
HIGESE © K1.15 [2.6/2.8]
FE9k © B7612 (P7612)

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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FLE/EESE : 291002/40 (2016 i)
HIGESE © K1.15 [2.6/2.8]
FE9E © B7652 (P7652)

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 96°F.
Room temperature surrounding the panel is 72°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 64°F.

B. Subtract 64°F.

C. Add 40°F.

D. Subtract 40°F.

ANSWER: A.
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FHERESE © 291002/41 (2016 #73H)
KIRESE © K1.19[3.0/3.1]
FFik : B7506

A loss-of-coolant accident resulted in a reactor scram. The source range monitors
(SRMs) were fully inserted and are currently located in a voided section of the core.
If the SRMs are subsequently positioned below the core water level, the SRM count
rate will...

A. decrease due to decreased neutron migration length.

B. decrease due to decreased thermal neutron flux.

C. increase due to increased neutron migration length.

D. increase due to increased thermal neutron flux.

ANSWER: D.
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ﬂE/ 5)‘5 291002/42 (2016 i)
,:?—5);% ; 85607 (P5606)

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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ﬂE/ 5)‘5 291002/43 (2016 i)
,:?—5);% ; |37oo7

Two identical fission chamber neutron detectors, operating in the proportional region,
are being used to monitor core neutron flux during a reactor startup. Detector A has
developed a small leak that caused its argon fill gas pressure to decrease to
approximately 25 percent of the gas pressure in detector B. When the reactor reaches
criticality, the neutron flux indication produced by detector B will be

than the neutron flux indication produced by detector A, primarily because the higher
gas pressure in detector B results in

A. greater; more neutron-induced fissions in detector B

B. smaller; fewer neutron-induced fissions in detector B

C. greater; more ionizations in the detector B fill gas

D. smaller; fewer ionizations in the detector B fill gas

ANSWER: C.
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FHEGESE © 291002/44 (2016 i)
KIRESE - K1.23[2.8/2.9]
FF3% + B4507 (P4506)

A nuclear power plant has been shut down 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, lon Chamber, and Proportional regions are all acceptable.

B. Proportional region is acceptable, and lon Chamber region also may be usable.
C. lon Chamber 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.

—IZEREEE M o B TIESERES M O T - A — A
FERIRESR HRds o HEIREs JHRE ST I K o1 AR B A -

e R E R Es AR E R R AR AV AP LR 2 v 2 HY 2

AERE R R RO A 2

B.ELBIE AT 247 - HUERERE & Bl AT

C.laEE n[ 322 - HEREsGETH A H

D. & &A% > HELHIEsETt A A

v

220



FHERESE © 291002/45 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
FF3% + B4807 (P4806)

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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FHERESE © 291002/46 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
FF3% + B4907 (P4906)

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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FHERESE © 291002/47 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
FF3% + B5207 (P5206)

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 regio n, as well as all detector voltages outside the ion
chamber region.

ANSWER: B.
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FHERESE © 291002/48 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
F5% + B5307 (P5306)

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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RFE /285E © 291002/49 (201634714)
KIRESE © K1.23[2.8/2.9]
5% : B6007 (P6006)

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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FHERESE © 291002/50 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
3%  B6206 (P6206)

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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FHERESE © 291002/51 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
FF3% + B6407 (P6405)

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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ﬂE/ 5)‘5 291002/52 (2016 i)
,:?—5);% ; B6507 (P6505)

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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FHERESE © 291002/53 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
FF5% + B6906 (P6906)

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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FHERESE © 291002/54 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
FF3% + B7207 (P7206)

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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FHERESE © 291002/55 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
FF3% + B7507 (P7505)

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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FHERESE © 291002/56 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
FF3% © B7613 (P7613)

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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FHERESE © 291002/57 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
FF3% - B7662 (P7662)

A gas-filled radiation detector that operates in the Geiger-Mueller region of the gas
ionization curve is being used in a constant radiation field. If the detector=s operating
voltage is increased by 50 volts while remaining in the Geiger-Mueller region, the
detector’s count rate indication will ; and the ability of the detector to
detect gamma radiation will

A. increase; improve

B. increase; remain the same

C. remain the same; improve

D. remain the same; remain the same

ANSWER: D.
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FHERESE © 291002/58 (2016 #73H)
KIRESE - K1.23[2.8/2.9]
FF3% - B7672 (P7672)

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 increased 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. increase; less

B. increase; more

C. remain the same; less

D. remain the same: more

ANSWER: B.
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FHERESE © 291002/59 (2016 #71H)
KIREME © K1.24 [3.1/3.2]
FF3% + B5707 (P5706)

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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FHERESE © 291002/60 (2016 #73H)
KIREME © K1.24 [3.1/3.2]
5% : B6807 (P6806)

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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R} E /58S © 291002/61 (2016 H7i)
HIGESE © K1.24 [3.1/3.2]
FE9k © B7633 (P7633)

A Geiger-Mueller detector with a “pancake” 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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FHERESE © 291002/62 (2016 #73H)
KIREME © K1.24 [3.1/3.2]
73k : B7653 (P7653)

A Geiger Mueller detector with a “pancake” probe (sometimes called a frisker) is
being used to monitor for skin contamination. During frisking, the probe is more
likely to detect contamination if the probe is held than one-half inch
from the skin; and is moved than two inches per second.

A. farther; faster

B. farther; slower

C. closer; faster

D. closer; slower

ANSWER: D.
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