B 5191003
i # 0 K101 [3.1/3.2]
K. 1 P17 (BI5/B1414)

The difference between the setpoint in an automatic controller and the steady-state value of
the controlled parameter is called...

A. offset.
B. gain.
C. deadband.
D. feedback.

ANSWER: A.

A. #& i 374 (offset)
B. 3 & (gain)

C. &R *F (deadband)
D. w 4 (feedback)
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B 1191003
Sei a0 K1.01[3.1/3.2]
B 5. P217 (B215)

In an automatic flow controller, the range of values around the set point of a measured
variable where no action occurs is called...

A. bias.
B. error.
C. deadband.

D. deviation.

ANSWER: C.
b R B BB AR R - BN MRS TE S 0 PR

A. r /& (bias)

B. %4 (error)

C. &R *F (deadband)
D. i % (deviation)
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oy #g - K1.01 [3.1/3.2]

B 5. 1 P715(B1817)

An automatic flow controller is being used to position a valve in a cooling water system. The
controller develops a flow error signal and then increases the magnitude of the signal to drive
the valve operator.

The factor by which the magnitude of the flow error signal is increased is referred to as...

A. bias.

B. gain.

C. feedback.

D. offset.

ANSWER: B.

R é" kjsed > % - Bpd Rt pfEREHRFE Y - HF g A2 IREFLN
B ARSI AMELRRE > AHRFREFITE o

;;;i_}:ﬂ. %;u =i m]" Q;:f-?— J=

A. /B (bias)

B. ¥ ¥ (gain)

C. w 4 (feedback)

D. #& i 3% £ (offset)

£ % !B.
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FB 1191003
Fod % 1 K1.01
BE 1 PIIIS

A typical flow controller uses the method of control.

A. open-loop

B. on-off

C. closed-loop

D. external regulating

ANSWER: C.

LA it R E o Bl

A. B 2z w g (open-loop)

B. B -## (on-off)

C. # B w §&(closed-loop)

D. ¢t3R82 & (external regulating)

B%C



B 1191003
i 47 0 K101 [3.1/3.2]
B 1 PISI8 (B1616)

Which one of the following is used to describe the delay between a process parameter change
and the sensing of that change by the process controller?

A. Offset
B. Gain
C. Dead time
D. Feedback
ANSWER: C.

TR e AR Sl 2 R B R IR B TR R T 2 B P
& 9

A. #&f5 3% £ (offset)

B. 3 & (gain)

C. # R P# ¥ (dead time)
D. w 4 (feedback)
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B 191003
arae 58 0 K1.01 [3.1/3.2]
BE.: P1615(B715)

An automatic flow controller is being used to position a valve in a cooling water system. A
signal from the valve, which is proportional to valve position, is returned to the controller.
This signal is referred to as...

A. gain.

B. bias.

C. feedback.

D. error.

ANSWER: C.

- B ER R AL AR AR e R kR 2 5L ¢ BT
PR o SRR S

A. 3 ¥ (gain)
B. i & (bias)
C. w 4 (feedback)
D. %4 (error)

B%C



B 191003
arae 58 0 K1.01 [3.1/3.2]
BE. .  P3715(B3715)

A flow controller has proportional, integral, and derivative control features. Which one of the
following lists the effect on the control features when the controller is switched from the
automatic mode to the manual mode?

A. Only the derivative feature will be lost.

B. Only the integral and derivative features will be lost.

C. All proportional, integral, and derivative features will be lost.

D. All control features will continue to influence the controller output.

ANSWER: C.
S B RAHIEE G b A oA R F R B RS ) S
BT e R SR 2

A FF A3 BB
B. £ 4 %4 A frkh e

C. vt b~ fi A fobles IR g % 4

D. =54 el § SR E ol
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B 191003
e 58 0 K1.02 [2.6/2.7]
BE. . P218 (B3115)

An emergency diesel generator (D/G) is operating as the only power source connected to an

emergency bus. The governor of the D/G is directly sensing D/G and will
directly adjust D/G flow to maintain a relatively constant D/G frequency.

A. speed; fuel

B. speed; air

C. load; fuel
D. load; air
ANSWER: A.

7

E% rawTPO/ELERI FERRE(bus)TrE- T4 Rik-D/GEAE £ ¢ 7 2R

BD/Gen o R B RAKED/Gn n R o 1 e A HAE LD/GHE 5
A, ik B
B. #i# ;5 F
Cofdes i



B 191003
e 58 0 K1.02 [2.6/2.7]
BE. 1 P417 (B417)

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

A. decrease to a minimum speed setpoint.

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

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

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

ANSWER: D.

4ok - B AR E B84k K(turbine governor control system) > iff # #5 £ B

B o e T EPiff 8 R i SUSL L i 1 (fails Tow) o 1SR 2 F £ HE B
@

A, "EMT BMEERR TE
B. #% > EIASLEEHIET REE 2 e # (mismatch)iF % -

C. > %

)

B E S F 2 B L B R -

O
=
<k

\

EREDEE L RS FARE R e



B 191003
e 58 0 K1.02 [2.6/2.7]
E g, . Pl1316

An emergency diesel generator (D/G) is the only power source connected to an emergency
bus. The governor of the D/G directly senses D/G and adjusts D/G fuel flow to

maintain a relatively constant D/G

A. voltage; voltage

B. voltage; frequency

C. speed; voltage

D. speed; frequency

ANSWER: D.

RELMFTWOO) BT ERRLavE- TS AR BN FTHoNEE > L 5

B st T o EET SRR SRS TLC S B EEE ST R
g -

A TR TR

C. #it ;TR
D. #it ; 9 %
£%:D.
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B 191003
e 58 0 K1.02 [2.6/2.7]
BE.: P1815(B1016)

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

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

B. decrease, until the mismatch with the turbine speed demand signal is nulled.
C. increase, until the mismatch with the turbine speed demand signal is nulled.
D. decrease, until a lower limit is reached or turbine steam flow is isolated.

ANSWER: D.
ded 8 A i g i)l AL BRI PR 0T 3] i e 18 b 1 S Sl
i % (fails high) » i3 & & § #Ffmis g ...

A EF 0 EFIER R RREHB TFIARE A R o

B. M EFARLFEWIBT REEL R NIRRT o

C. #%  EIARLFEHRPFT FEELFNLIRLFE -

D. " EFIEFE#ET U AFHRB DT EARIEAE
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B 191003
arae 58 ¢ K1.03[3.1/3.1]
E¥. . P616

Refer to the drawing of a pneumatic control system (see figure below).
An increasing steam generator (S/G) level will decrease the S/G level control signal and
reduce the control air pressure applied to the feed control valve which reduces feedwater flow

to the S/G.

If the level control signal is manually increased, how will the pneumatic control system affect
steam generator level?

A. Level will increase because the valve positioner will close more.
B. Level will decrease because the valve positioner will close more.
C. Level will increase because the valve positioner will open more.
D. Level will decrease because the valve positioner will open more.

ANSWER: C.

\\\Xr

}3@ g]'/ :IP’E';FJJ o

-n\

FA A2 BS/Q)arki=d 3 o Bt 2 E

A2 Bk Efdlsu s o kL AR d R
(feed control valve) iy 41 F & 7= T % A FEAAALE

m’éﬁjj\/n g_/)f:\‘ 2 o
ok R IR BB ORTEFEE S §F R AR REEFTAL Bavkin?

A R HIR R BT LR o B A

~

B lir IR i B M L o Rk
C. 4rfip I MR BB L > FROk e o
D, kg4I M e B E L 4 o B

B%C
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B 191003
arae 58 0 K1.03 [3.1/3.1]
EE, . P2117

Refer to the drawing of a pneumatic control system (see figure below).

An increasing steam generator (S/G) level will decrease the S/G level control signal and
reduce the control air pressure applied to the actuator of the feed control valve.

If the level control signal fails high, S/G level will

pressure to the valve positioner will
A. increase; increase
B. increase; decrease
C. decrease; increase

D. decrease; decrease

ANSWER: A.
HRRT RF Bz

. ,1_’?[5'];]‘7@#1 LS

E ok f o
A B B
B. Bi4e ;R
C. ™ 5 3 4o

14
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#8 1 191003

g 5 - K1.03 [3.1/3.1]

B 5.1 P4408 (B4408)

The water level in a drain collection tank is being controlled by an automatic bistable level
controller. When tank level increases to 70%, the controller bistable turns on to fully open a
tank drain valve. When tank level decreases to 60%, the controller bistable turns off to close

the drain valve.

Which one of the following bistable symbols indicates the characteristics of the bistable used
in the level controller?

A L.
B. 2.

C. 3.

D. 4.

ANSWER: D.

PR R R s e B gk o ke B gk i A 2 70%RF
ARG Bk o B EKR 2B 0 A PN KT D 60%F 0 ARG E M
PRI = S A W 7

TIMB L B N A KB DR

Al

B. 2

)
IN
N

i
b
o
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B 191003
e 58 0 K1.04 [2.8/3.0]
BE.: P617 (B516)

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

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

A. open; decrease

B. open; increase

C. close; decrease

D. close; increase

ANSWER: A.

FART BRI R R ks

Yo% 8 @ﬁ%ﬁ%%%@ﬁﬁﬂa%pﬁ&ﬁﬂ%ﬁ BREREAIR > ERFE
B FAREFHS N CR °

A FE R

B. +B ;23

C. BB

TENFERATURE LUBE

D. F&g Sg ; 'ﬂ r-g F—— TRARNSMITTER oiL
CONTROLLER |~~~ —— = —— %

Bh A

[

COOLING [; { HEAT EXCHANGER
WATER
TEXPERATURE .‘_f’:_ COOLING
CONTROL VALVE WIATER
LUBE <
|
LU FUNP

LUBE OIL TEMPERATURE CONTROL SYSTEM
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B 191003
e 58 0 K1.04 [2.8/3.0]
EE. . Pl216

If a typical flow controller is in manual control, the output of the flow controller is determined
by the...

A. operator.

B. system feedback.
C. plant computer.
D. flow error signal.

ANSWER: A.

18



B 191003
e 58 0 K1.04 [2.8/3.0]
BE.: P1315(B917)

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

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

A. closed; decrease

B. closed; increase

C. open; decrease

D. open; increase

ANSWER: B.

FART BRI R R ks

IR R R W B R(URE ) BARH BN R ERARHRA_

DEERFERIFEZARFS DR °
A BB TR
B. BB 23

TEMPERATURE LUBE

RN T TRANSMITTER olL
( T 1
. * EEEI N5t TEMPERATURE|

CONTROLLER

D. +¥ ;23
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B 191003
e 58 0 K1.04 [2.8/3.0]
BE.: P1715(B1914)

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

Which one of the following describes the type of control used in the lube oil temperature
control system?

A. Open loop, because lube oil temperature feedback is being provided to the controller
from the lube oil temperature transmitter

B. Open loop, because lube oil temperature is being controlled by positioning a flow control
valve in a separate system

C. Closed loop, because lube oil temperature feedback is being provided to the controller
from the lube oil temperature transmitter

D. Closed loop, because lube oil temperature is being controlled by positioning a flow
control valve in a separate system

ANSWER: C.

»

AR T W R Rk

Tl g G AR R R ]k s dhir e ?

A BRwR o FAEABEAS) BAREREQE Br BB E

B. Bicwht o Fl2 B EALE Y - B AR SRR EAIR s

C. #Fwh > FIAEFAERAGY BFIEATEEv B LEHE -
D. #Fwi > FiBFERZINT - B 557 B AIR DE]
gx:C
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B 191003
e 58 0 K1.04 [2.8/3.0]
BE. 1 P2016 (B2016)

Refer to the drawing of a lube oil temperature control system (see figure below). The
temperature control valve is currently 50% open.

If the cooling water inlet temperature decreases, the temperature controller will throttle the
temperature control valve more , causing cooling water differential temperature
through the heat exchanger to

A. closed; decrease

B. closed; increase

C. open; decrease

D. open; increase

ANSWER: B.

FERTREFSERLA S PR EBIEASFIRSE T 509% -

dode b gk v g RE M BRI ERERDBERISFIRA &I el
PoOEREEHIHEFY aus fr-kiE & A (differential temperature) °
AL MBS
B. M H 4
A
C. Bl p» TRAnsMTTER  |olL
TEMPERATURE
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|
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v |
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D
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B 191003
e 58 0 K1.04 [2.8/3.0]
BE. 1 P3015(B3016)

Refer to the drawing of a pressure bistable in an alarm circuit (see figure below).
The orientation of the bistable symbol indicates the characteristics of the bistable, as is normal
for a control circuit diagram. The bistable turns on to actuate an alarm at a system pressure of

100 psig. The bistable has a 5 psig dead band, or neutral zone.

If current system pressure is 90 psig, which one of the following describes the alarm response
as system pressure is slowly increased to 110 psig?

A. The alarm is currently actuated and will turn off at 95 psig.

B. The alarm will actuate at 100 psig and will not turn off.

C. The alarm is currently actuated and will turn off at 105 psig.
D. The alarm will actuate at 100 psig and will turn off at 105 psig.

ANSWER: C.

%\_;,\5 f”{ %';um ra’ ’ '&FFF’ - ﬂ;#’mﬁj C‘ t"TiJ‘ %\' E’f”%%%@*i"}i o / %i Eg ‘g L"—’— , «u@ 4
% 100 psigp* & iT 3 frds B4R o %%Jg 5 psigem g A (dead band)t 7 4 F (neutral
zone) °

hode Bk BuaR 4 K90 psig 0§k SUR A E WA 1110 psight o T e § LEHR
B 1E 2

A EREBE LY T B T A5 psigfﬁi;ﬂ’% .
B. ¥ ® & %100 psighFfxd - g g

C. B3pFE € § ™ fxd > T %105 psighij’ ﬁ?

D. &4 % ¢ 100 psigh* gz » ¥ %105 ps1gB"5/ﬁ o
B%:C
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B 191003
e 58 0 K1.04 [2.8/3.0]
BE. . P3215(B3216)

Refer to the drawing of a pressure bistable in an alarm circuit (see figure below).
The orientation of the bistable symbol indicates the characteristics of the bistable, as is normal
for a control circuit diagram. The bistable turns on to actuate an alarm at a system pressure of

100 psig. The bistable has a 5 psig dead band, or neutral zone.

If current system pressure is 90 psig, which one of the following describes the alarm response
as system pressure is slowly increased to 110 psig?

A. The alarm is currently actuated and will turn off at 95 psig.

B. The alarm will actuate at 100 psig and will not turn off.

C. The alarm is currently actuated and will turn off at 105 psig.
D. The alarm will actuate at 100 psig and will turn off at 105 psig.

ANSWER: B.

%\_;,\5 f”{ %';um ra’ ’ '&FFF’ - ﬂ;#’mﬁj C‘ t"TiJ‘ %\' E’f”%%%@*i"}i o / %i Eg ‘g L"—’— , «u@ 4
% 100 psigp* & iT 3 frds B4R o %%Jg 5 psigem g A (dead band)t 7 4 F (neutral
zone) °

hode Bk BuaR 4 K90 psig 0§k SUR A E WA 1110 psight o T e § LEHR
B 1E 2

A BARE 4 Lf T b 0 £ RO5 psight i) g o
B. #4F F ¢ 100 psighpcds > 2 €3 °f

C. B3pFE € § ™ fxd > T %105 psighij’ ﬁ?

D. &4 % ¢ 100 psigh* gz » ¥ %105 ps1gB"5/ﬁ o
B% B
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B 191003
e 58 0 K1.04 [2.8/3.0]
E g, . P3516

Refer to the drawing of a pressure bistable in an alarm circuit (see figure below).
The orientation of the bistable symbol indicates the characteristics of the bistable, as is normal
for a control circuit diagram. The bistable turns on to actuate an alarm at a system pressure of

100 psig. The bistable has a 5 psig dead band, or neutral zone.

If system pressure is currently 110 psig, which one of the following describes the alarm circuit
response as system pressure slowly decreases to 90 psig?

A. The alarm will actuate at 100 psig and will not turn off.

B. The alarm will actuate at 100 psig and will turn off at 95 psig.
C. The alarm is currently actuated and will not turn off.

D. The alarm is currently actuated and will turn off at 95 psig.

ANSWER: A.

AERTRY - SR TR ERE

RARL R B © o dok - REHIT @ﬁ%@%ﬁ%%@%ﬁ°%%@ﬁﬁﬁﬁ43
100 psigpe &+ (% ¥ fx s & 4§ » 1 5 5 psige g+ (dead band) 2 # % % (neutral zone)

Yo% B ok SLeB 4 F 110 psig ok SUBR 4 EMHCE 290 psighF o T R iR K R #4p ®
2Rl e

A, B3R E € 4100 psighrfad 0 © 2 2 £ ﬁ?

B. 3 ¢ %100 psighs gz » ¥ 3895 ps1gﬂ$/ﬂ B o

C.EFE ¢y Thed > T27 gz
D. T F ¢ &§ 7 acd > T 2095 psigheij g -
F5 A
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B 191003
e 58 0 K1.04 [2.8/3.0]
BE. .  P3816 (B3817)

Refer to the drawing of four bistable symbols (see figure below).

A temperature controller uses a bistable that turns on to actuate a warning light when
controlled temperature reaches a low setpoint. The warning light extinguishes immediately
after temperature increases above the low setpoint.

Which one of the following bistable symbols indicates the characteristics of the bistable?

A L

B. 2.

C. 3.

D. 4.

ANSWER: A.

T R BRARL PR

e
|

=

BRIDAVIER Y - BEAL  SREEEL AT
=T F L L_/n.}i‘?"—‘lﬂ'Jrs"\ Q’\Kilﬁfﬁq}% AR

\§\‘~ —=h
W«*

f«q} FE

\:B\

P

(‘H}

=

g

4

P

)

o

E

PP AR B S A PR A 0

™A
i
>
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#8 1 191003

g 5 - K1.04 [2.8/3.0]

B 5.1 P4508 (B4509)

Refer to the drawing of four bistable symbols (see figure below).

A temperature controller uses a bistable that turns on to actuate a warning light when the
controlled temperature reaches a high setpoint. The bistable turns off to extinguish the
warning light when the temperature decreases to 5°F below the high setpoint.

Which one of the following bistable symbols indicates the characteristics of the bistable?

A L

B. 2.

C. 3.

D. 4.

ANSWER: D.

BERLVIERY - AHFREL

‘fhmE%A'piiéJTSWédﬁaéo

PR B AR B R PR A

Al
B. 2 —
C. 3 e
1 2.
D. 4
%D —
3 4,
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B 191003
e 58 0 K1.04 [2.8/3.0]
BE. 1 P4607 (B4609)

Refer to the drawing of a temperature bistable in a bistable alarm circuit (see figure below).
The orientation of the bistable symbol indicates the characteristics of the bistable, as is normal
for a control circuit diagram. The bistable turns on to actuate an alarm at a temperature of

130°F. The bistable has a 5°F dead band, or neutral zone.

If the current temperature is 150°F, which one of the following describes the alarm response
as temperature slowly decreases to 110°F?

A. The alarm is currently actuated and will not turn off.
B. The alarm will actuate at 130°F and will not turn off.
C. The alarm is currently actuated and will turn off at 125°F.

D. The alarm will actuate at 130°F and will turn off at 125°F.

ANSWER: B.
WHERTE - BERLEFIRY SERERL -

BARM L oo el - BT I TR Y TR A R e AR BB R 5 130°F
e (F T fads AR o AR 5°FehE g+ (dead band )/ ¢ 14 % (neutral zone) °

dodk BowE R 3 150°F 0 R R FWE D TI0°FRF » T Alie K LA i B BSE &Y

A EIRFTE oy THE o ST G0 -

B. &R F ¢ L130°Fprpeds » &2 2 §3)7%

C. SR ® & &y 7 s X T125FpEY %

D. ¥4f B § & 130°Fpfcds o ¥ 20 125°FpFif of
% B

TEMPERATURE SIGNA Lempe _[ —A

ALARM

BISTABLE

BISTABLE ALARM CIRCUIT
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#8 1 191003
Frae 5 - K1.05 [2.5/2.8]
F-5.: P18 (B816/B217)

The output pressure of a pneumatic controller is typically insufficient to drive a valve actuator
accurately. To overcome this problem, a valve operating control loop would normally employ
a...

A. valve actuating lead/lag unit.

B. pressure regulator.

C. wvalve positioner.

D. pressure modulator.

ANSWER: C.

1@4 s A R TR SRE R P56 B R (T v B

:a?é
)

A. R alds & H/F 1 (lead/lag) B =
B. § /&3 & B(pressure regulator)
C. R F® z_i= % (valve positioner)
D. & 4 & 4| % (pressure modulator)

R
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191003

Frae 5 - K1.05 [2.5/2.8]

BBy

P318 (B317)

Refer to the drawing of a pneumatic control system (see figure below).

The

A.

purpose of the valve positioner is to convert...

a small control air pressure into a proportionally larger air pressure to adjust valve

position.

a large control air pressure into a proportionally smaller air pressure to adjust valve

position.

pneumatic force into mechanical force to adjust valve position.

mechanical force into pneumatic force to adjust valve position.

ANSWER: A.
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B 191003
e 58 ¢ K1.05[2.5/2.8]
BE.: Pll16 (B2816)

Which one of the following describes a characteristic of pneumatic valve positioners?
A. They provide auto and manual demand signals to valve controllers and valve actuators.

B. They supply air pressure to valve actuators in response to a control signal to regulate
valve position.

C. They can either receive or supply air to/from valve controllers, depending on the
direction of valve travel.

D. They act independently of the valve controller, in order to prevent pressure transients on
the actuator diaphragm.

ANSWER: B.

7| &zt

7

‘1""?

FERELEFOIFLP IR

A i BRERPEFBICRMEISGED 2 L7 A5 -

B, st 13454245 ABEFHEBRI LCRPIFBEUAESERP =) -

C. aRHFEMEeBE o KRFPZFEEFTZF > S EREZFERPZHE -
D. #RMEZFIBAM » L aRM5IH B g2 42 RS frp it o

H%}:B.
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Frae 5 - K1.05 [2.5/2.8]

BE.:  P1117 (BL116)

An air-operated isolation valve requires 4,800 pounds-force (1bf) from its diaphragm actuator
and 4 inches of stem travel for proper operation. The air supply system can provide a nominal

80 psig of air pressure to the actuator.

What is the minimum surface area of the actuator diaphragm required for proper valve
operation?

A. 15 square inches
B. 60 square inches
C. 120 square inches
D. 240 square inches

ANSWER: B.

— B BIRAER o T B AR 316 B @ F|4,800Ibfcd § 0 1 SpEe4E v chR 4R 7 A o
BF kB R 51 6 80 psigeng & o

SRR I RET SR H B LG RS D

A. 153 = g

B. 60 = #vd

C. 120T = w&vd

D. 240 = 3 v

3B
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Frae 5 - K1.05 [2.5/2.8]

B 5.1 P1217 (B1416)

The purpose of a typical valve positioner in a pneumatic control system is to...
A. provide actual valve position feedback to the valve controller.

B. position the solenoid valve that supplies air to the valve actuator.

C. compare valve controller output signal to setpoint error and adjust valve actuator air
supply pressure to position the valve.

D. compare valve controller output signal to valve position, and adjust valve actuator air
supply pressure to position the valve.

ANSWER: D.

2 Al ey d ] ks > R Benp A & et 9
A FEFEORE > wRIRFEHE -
B. T ERT F LR M5 BT 2R (solenoid valve) -

C. W P4 B endy DAPArX LEARFL > TAFRM IS Fehinf B B
R o

D. i iR F’“g’;#qgﬁmﬁﬂzgm%frﬁ@f: P T AFERM IS By R AR

§% 1D,
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BE.: P1516 (B1517)

An air-operated isolation valve requires 3,200 pounds-force (Ibf) from its diaphragm actuator
and 4 inches of stem travel for proper operation. The area of the actuator diaphragm is 80
square inches.

What is the minimum air pressure (rounded to the nearest psig) required for proper valve
operation?

A. 10 psig
B. 25 psig
C. 40 psig
D. 55 psig
ANSWER: C.

- BFEIRAR TR S5 E > 2 F]3,2008(bD) 4 B o 0L Sps 43 e S
7 , 3 T e o

O RM L EERE S B0 FE D F R( R IS ART Hpsig) ?
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Frae 5 - K1.05 [2.5/2.8]

FE.: P1618 (B1617)

An air-operated isolation valve requires 3,600 pounds-force (Ibf) from its diaphragm actuator
and 4 inches of stem travel for proper operation. The valve positioner can supply a nominal

120 psig of air pressure to the actuator.

What is the minimum surface area of the actuator diaphragm required for proper valve
operation?

A. 30 square inches
B. 60 square inches
C. 90 square inches
D. 120 square inches

ANSWER: A.
- BFBIRAR TR AT S5 HE 7 5]3,6005 (b4 B o 1 5p 43 e R
1 FARBEAE o R 0L 3] 6 B 120 psigehf B o

PO BRI IR SRS FONE L LR 50

A. 30 = g

B. 60T = &

C. 90 = # v

D. 120 = &+

R A
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Refer to the drawing of an air-operated isolation valve (see figure below).

The valve requires 2,400 Ibf applied to the top of the actuator diaphragm to open. The
actuator diaphragm has a surface area of 60 square inches and the valve stem travels 2 inches

from fully open to fully closed.

If control air pressure to the valve actuator begins to increase from 0 psig, which one of the
following is the minimum air pressure required to open the valve?

A. 10 psig
B. 20 psig
C. 30 psig
D. 40 psig
ANSWER: D.

H AT Flhf BT -

PREE A H BT A G e 2400 Ibf A s BET e 31 E BT hd g ff &

o REE2BR I 2MOEARL 2 o

M58 F s g f R > 540 psig BARH{ S 0 T Slie F LR ERATF b R4 9

A. 10 psig

B. 20 psig

C. 30 psig

D. 40 psig

P

§% 1D,

2 60 T 3 &
P
FROM
CONVERTER
FROM . PROTECTION
Py LOGIC
LEVEL . VALVE [
CONTROL POSITIONER |
llllll llllIIIIIIIIIIIIIIIIIIlIIli
ATMOSPHERE i
] FC
AIR To
SUPPLY
Eggg‘ STEAM
GENERATOR
PUMPS FEED

AIR SUPPLY
CONTROL AIR  wesssmm

CONTROL VALVE

LOGIC SIGNAL — — ——

PMEUMATIC CONTROL SYSTEM - PWR
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g 5 - K1.05 [2.5/2.8]

B et P2116 (B2117)

An air-operated isolation valve requires 3,200 pounds-force from its pneumatic actuator and 4
inches of stem travel for proper operation. The area of the actuator diaphragm is 160 square

inches.

What is the minimum air pressure (rounded to the nearest psig) required for proper valve
operation?

A. 20 psig
B. 40 psig
C. 60 psig
D. 80 psig
ANSWER: A.

- BF P IRAER 7 B Y 316 B (753,200 Ibfrhd B 0 1 Spde 43 e PR R AR
36 F AR 4G fF 160 i v

o

v

AORM D AR B0 R RS FR(B E BT fpsig) ?
A. 20 psig
B. 40 psig
C. 60 psig

D. 80 psig
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g 5 - K1.05 [2.5/2.8]

B E.: P2216 (B3317)

An air-operated isolation valve requires 2,800 pounds-force from its diaphragm actuator and 4
inches of stem travel for proper operation. The valve positioner can supply a nominal 117 psig

of air pressure to the actuator.

What is the minimum surface area of the actuator diaphragm required for proper valve
operation?

A. 24 square inches
B. 48 square inches
C. 94 square inches
D. 138 square inches

ANSWER: A.

FBIRAR 7 B AW 51 B EF2,800 Ibfeind § 0 1L Spd 4% v R 4% (TAR o
R

i F 1
R AL 5B B 117 psigehB 4 -
FEFHRab A ET 516 Behdh o fhd] 50
A. 24 T3 g
B. 48T = e
C. 94T = v
D. 138 = i

R A
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BE.:  P2416 (B2917)

Which one of the following describes the operation of a typical pneumatic valve positioner?

A. Compares the valve controller demand signal with actual valve position and sends an
error signal to the valve controller for adjustment of the demand signal.

B. Compares the valve controller automatic and manual setpoints and sends an error signal
to the valve controller to ensure the manual demand signal is tracking the automatic

demand signal.

C. Receives a valve position error signal from the valve controller and positions the valve as
necessary to null the valve position error signal.

D. Receives a demand signal from the valve controller and supplies the appropriate air
pressure to the valve actuator to move the valve to the demanded position.

ANSWER: D.

T Al K B A - B F R F e 0

A VRRPEHIEOT KRR R ER e R REFL LR EH B EF
Fagh o

B. v RMFHHEN) B oL BRE > FREFLARER P EHE 0 UL B
%R B B R

C.o BRPIHIFRREFLA5 R RFEAIFR > R EFLATFE -

D. AR P4 B RME AU REF BRI EImPRS > LR RP B3I

7 keizg o

N
oS

% ' D.
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BE. 1 P2417 (B2416)

An air-operated isolation valve requires 3,600 Ibf applied to the top of the actuator diaphragm
to open. The actuator diaphragm has a diameter of 9 inches.

If control air pressure to the valve actuator begins to increase from 0 psig, which one of the
following is the approximate air pressure at which the valve will begin to open?

A. 14 psig
B. 57 psig
C. 81 psig

D. 127 psig

Bg IRaR > 28 AHIBHERT L 0 343,600 Ibfin4 £ > A si 3B o i3]
E

Aeb Al e BRI E B B4 S0 psige S R AT T RS R EF A
FTR?

A. 14 psig

B. 57 psig

C. 81 psig

O

127 psig
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BE. 1 P2517 (2516)

An air-operated isolation valve requires 2,400 Ibf applied to the top of the actuator diaphragm
to open. The actuator diaphragm has a diameter of 12 inches.

If control air pressure to the valve actuator begins to increase from 0 psig, which one of the
following is the approximate air pressure at which the valve will begin to open?

A. 21 psig
B. 34 psig
C. 43 psig

D. 64 psig

FRY
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BE.:  P2617 (B2216)

Which one of the following describes a characteristic of pneumatic valve positioners?

A. They can provide automatic and manual demand signals to pneumatic controllers and
valve actuators.

B. They can increase or decrease air pressure to valve actuators to obtain the proper valve
response.

C. They can either supply or receive air to/from pneumatic controllers, depending on the
direction of valve travel.

D. They can increase air pressure to valve actuators above existing main air header pressure.

ANSWER: B.

T 5| —‘ﬁ I FEdcit § 6 R 2 % (pneumatic valve positioner) 7 {4 ?

A efiEf REFIBEfCRMEISED B E LT 5 -

B. it p @bt F MR BRBOg RS > WEFIROR ZF -

C. wPRHMEe#d > KFRZVEEFZF > AREZTF L5 REHFE -
D. i1 f R3IBFDF B> RALELF F 7RI -

H%}:B.
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BE. . P2716 (B2716)

An air-operated isolation valve requires 3,600 Ibf applied to the top of the actuator diaphragm
to open. The actuator diaphragm has a diameter of 8 inches.

If control air pressure to the valve actuator begins to increase from 0 psig, which one of the
following is the approximate air pressure at which the valve will begin to open?

A. 32 psig
B. 45 psig
C. 56 psig

D. 72 psig

Bg IRaR > 28 AHIBHERT L 0 343,600 Ibfin4 £ > A si 3B o i3]
E

bk Al RS & B kB S0 psigs 4 GEH D F RS D RP A E R
Y

A. 32 psig
B. 45 psig
C. 56 psig
D. 72 psig

§%:D.

/
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BE. 1 P2917 (B2915)

An air-operated isolation valve requires 2,400 Ibf applied to the top of the actuator diaphragm
to open against spring pressure. The actuator diaphragm has a diameter of 12 inches.

If control air pressure to the valve actuator begins to decrease from 100 psig, which one of the
following is the approximate air pressure at which the valve will begin to close?

A. 5.3 psig

B. 16.7 psig
C. 21.2 psig
D. 66.7 psig
ANSWER: C.

WH L 0 % 402,400 Ibfend B o A AL B JRESE R 4

& _‘Ef_'f"ﬁf}c

- B ERERER o 7R B
FrE o BB s B g

[ l*:t

51 3‘”

B%}E%

Vs

ok ppdlie B R PSS Beode R4 5100 psige * QB NI S OB WA ER
b7

A. 5.3 psig

B. 16.7 psig
C. 21.2 psig
D. 66.7 psig

gx:C
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BE. .  P419 (B1316)

Refer to the drawing of a flyball-weight mechanical speed governor (see figure below).

In a flyball-weight mechanical speed governor, the purpose of the spring on the flyball
mechanism is to centrifugal force by driving the flyballs .

A. counteract; apart
B. aid; together

C. counteract; together
D. aid; apart

ANSWER: C.

AR T Blehdtah e £ AR RN EiE iE B (fly ball-weight mechanical speed governor) ©

&.F_k
~.

HpE AR EEAE B > Ko R > Bd Sb Rk v 4o

A. 3 (apart) ; #547 (counteract)

B. #i7(together) ; 3 *r (aid) SPRING

FLYBALL

FULCRLM

C. %i7(together) ; # 4V (counteract)

D. &t (apart) ; #f 4 (aid)

—_—— '*' FLEL 0N

2% 1 C FULCRURM FUEL OFF

3

=~

FUEL PIRE

FLYEALL-WEIGHT MECHANICAL SPEED GOVERNOR
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BE.: P1818 (B1815)

A diesel generator is supplying an isolated electrical bus with the governor operating in the
isochronous mode. If a large electrical load is started on the bus, generator frequency will...

A. initially decrease, then increase and stabilize below the initial value.
B. initially decrease, then increase and stabilize at the initial value.

C. initially decrease, then increase and stabilize above the initial value.
D. remain constant during and after the load start.

ANSWER: B.

- RN ETE o P H T R - IEdE " (electrical bus) 0 3Z ¥ B T 2 H
® o et H 5 (isochronous)id # 50 o dodk R G & i\é{g‘n P 3 TS e

A BRIBASPERE S AR E o DA MR B
B. BB AePERE 0 SRR E 0 T AR A i

C. BRIBILPFrE i REHEF > DT AR WA B
%
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BE. 1 P1920 (B1916)

Given the following diesel generator design ratings:
Overspeed trip setpoint : 2,000 rpm
Operating speed, no load : 1,800 rpm
Operating speed, full load : 1,720 rpm
Which one of the following is the approximate speed droop for the diesel generator?
A. 2.7%
B. 3.4%
C. 4.0%

D. 4.7%

ANSWER: D.

TG R TR R

AT PR K TE 2,000 rpm
FEEgd oo, f{ 1,800 rpm
FEEgE o my 1,720 rpm

TR K Rz TSk £ 5 (droop) ?
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A diesel generator is supplying an isolated electrical bus with the governor operating in the
isochronous mode. If a large electrical bus load trips, generator frequency will...

A. initially increase, then decrease and stabilize below the initial value.
B. initially increase, then decrease and stabilize at the initial value.

C. initially increase, then decrease and stabilize above the initial value.
D. remain constant during and after the load trip.

ANSWER: B.

AT LEBET - R R FT PN E
e

— 2R }ét@
|:
ki 4 ﬁﬁ(lsochronous)\gﬁ%ﬂr;\ odrdk R PE A AR A f it o TR #

» It
5
A, BR|FIPFERE - RisE M lf\%"ié‘_ AN A B A o

B. Akl B4smE® B 0 R0 F AR Adsda it Ao
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B .t P2618 (B2417)
Given the following diesel generator design ratings:

Overspeed trip setpoint: 1,940 rpm

Operating speed, no load: 1,800 rpm

Operating speed, full load: 1,740 rpm
Which one of the following is the approximate speed droop for the diesel generator?
A. 2.8%
B. 3.4%
C. 4.0%
D. 4.6%

ANSWER: B.

TG R TR R

AT PR K TE 1,940 rpm
FEEgd oo, f{ 1,800 rpm
FEEgE o my 1,740 rpm

v S

00 58 T A8 i o7k 5 (droop) ?
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BE. . P2818 (B2817)

A diesel generator (DG) is supplying an isolated electrical bus with the DG governor
operating in the speed droop mode. Assuming the DG does not trip, if a large electrical bus

load trips, bus frequency will initially...
A. increase, then decrease and stabilize below the initial value.
B. increase, then decrease and stabilize above the initial value.
C. decrease, then increase and stabilize below the initial value.
D. decrease, then increase and stabilize above the initial value.
ANSWER: B.

IR F T 1 H b

/\

e gk
*“ﬁiir # £-*% (speed droop)Z @ﬁfﬂ—’\ o B DGA B 2 B o dodk Bt b aF 4
ﬁ\.ﬁmﬂ R = b7 g ER RN 2

A BB REEN S DR AT B
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EE. . P1019

Which one of the following refers to the transfer of controller modes from
automatic-to-manual or manual-to-automatic without causing a system perturbation?

A. A direct transfer

B. A deadband transfer

C. An analog-to-digital transfer
D. A bumpless transfer

ANSWER: D.

TR E A EAR RS AATET P BRI EEEG S A SRR PR
Bzt i AR 7

A BRI

B. & g (deadband) ¥ *7 3 -

C. % I Beimr gk o

D. #& # (bumpless)*» # o

#% 1D,
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P917 (B1015)

BBy

A proportional-derivative controller senses an increase in the controlled parameter above the

3

controller set point. The derivative function causes the controller output signal to...

A. increase until the controlled parameter equals the controller set point, at which time the
output signal becomes constant.

B. remain directly proportional to the difference between the controlled parameter and the
controller set point.

C. increase until the controlled parameter equals the controller set point, at which time the

output signal becomes zero.

D. change at a rate that is directly proportional to the rate of change of the controlled

parameter.

ANSWER: D.

WEL...

A Hw o B Rl
B. 4F @ bt
C. #% 3%
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BE. .  P3319 (B3316)

Refer to the drawing of a water storage tank with a level control system (see figure below).
The tank water level is being automatically controlled at 50% by a proportional-integral (PI)
controller that positions the drain valve. Tank water level is currently stable with 500 gpm
entering the tank and the drain valve 50% open.

Tank inlet flow rate suddenly increases to 700 gpm and remains constant. When tank water
level stabilizes, level will be , and the drain valve position will be

A. higher than 50%; more open

B. higher than 50%; the same

C. 50%; more open

D. 50%; the same

ANSWER: C.

FRRT R R k)R Rk o kK 0 Bl S PDEAE
PORR B R 0 pE A 250% 0 B oA R ok AR Ekﬂﬂmgmn%ﬁLW#Wso
9% o

FoRM kiR RA 2700 gpm o B 2 PR BIRH R EETT Ko kg
@ PR R R

A B509% ; BT A

B. #3509 ; % o

5006 5 B E L A
WHE5006 5 7 e g
r--- "| CONTROLLER |
r . 1
g% C . :
25 % — X 1
1
[ LeveL .
u % L| SENSOR 1

DRAIN
VALVE
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BE.: P3617 (B3616)

Refer to the drawing of a water storage tank with an automatic level control system (see
figure below).

Given:

* The drain valve fails open on loss of controller output signal.
» The level sensor output signal changes directly with tank water level.

For proper automatic control of tank water level, the controller must be ; and
the control loop must be

A. direct-acting; open

B. direct-acting; closed
C. reverse-acting; open
D. reverse-acting; closed

ANSWER: D.

FERT R 0 KG B Fok gk SeehRg kR e

o PRRAEA I HAE ]ﬂ'.;m%w%#&rxr f B i+ % (fail open) °
s ki )@Egmﬁ%]ﬂlpm%{’ EEPRF J‘%mj"ﬁmpl%o

B R B AR ke B DA v - R :

A. & = ##(directing-acting) ; F¥ . (open)
B. & w ¥4 B Ea(close)

C. & » #7+#](reverse-acting) ;

D. F eipdl: PR

%D,
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E g, P4008

A system pressure controller has the following features:
* The controller output signal is null when the differential pressure (AP) between the
pressure setpoint and the actual system pressure is zero.
» The controller output signal increases linearly with the AP.
» The controller output signal is not affected by the rate of change of the AP.
* The controller output signal is not affected by the length of time the AP exists.
Which one of the following lists the type(s) of control used by the controller described above?
A. Bistable only
B. Proportional only
C. Proportional plus integral

D. Proportional plus derivative

ANSWER: B.

- BRI E T

BRABE ARTERL LRAP) B R A B Aw s E
A B el L S AR S e

A 2 R LR D

BATE O 2 S LR RPE LR -

B. gt o
C. W4t ff A o
D. B4 b firhk o

BE B,
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B %1 P4109 (B4108)

Refer to the drawing of a water storage tank with an automatic level control system (see

figure below).
Given:

* The drain valve fails closed on loss of controller output signal.
* The level sensor output signal changes directly with tank water level.

For proper automatic control of tank water level, the controller must be

the control loop must be
A. direct-acting; open

B. direct-acting; closed
C. reverse-acting; open
D. reverse-acting; closed

ANSWER: B.

e

FEETEY KGR Fok E) R ik

DA sl

o PR A 4 P gg&gl dU2 B pF Ff AR P > % (fail close) e
© REREF R NG R F Rk A g .

FELEE p BRIV R B R VG A A

A. & = ##(directing-acting) ; ¥ . (open)
B. & w ¥4 B Ea(close)

C. F » #7+#(reverse-acting) ; P i

o
¥
9
i

S I

e
bl
w
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B 5. :  P319 (B316)

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

A.

The controller will develop an output signal that continues to increase until the controlled
parameter equals the controller set point, at which time the output signal stops increasing.

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

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

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

ANSWER: A.

.
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BE.: P8I8 (B1317)

The water level in a tank is being controlled by an automatic level controller and is initially at
the controller setpoint. A drain valve is then opened, causing tank level to decrease. The
decreasing level causes the controller to begin to open a makeup water supply valve. After a
few minutes, a new steady-state tank level below the original level is established, with the
supply rate equal to the drain rate.

The controller in this system uses control.

A. proportional integral, and derivative

B. proportional and integral

C. proportional only

D. bistable

ANSWER: C.

I S R S TL T TR T IR NG PTRTL S g e S
fk,;j:fF“—l[;;;}%J\F!g’x E’ﬁ.‘l KR AeTE o TR RIEFIRSITE - BAKR -
PBassis o § B kEFENEORE I £ A 4 M R EARTRE Tk .

e s p P 1 B N i e

Al VB~ R A i

B. it fyl]‘fr’ﬁﬁ Lo
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B 5.t PI918 (B2615)

In a proportional controller, the term "offset" refers to the difference between the...
A. control point and set point.

B. control point and proportional band.

C. deadband and set point.

D. deadband and proportional band.

ANSWER: A.

BBl B o TG L (offset) ; RApvia F2 Beng B
A FAlEfoR TE o
B. frdliEfert s o
C. B ¥ ok & -

D. &R ¥ fort ol o

BE A
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The level in a tank is controlled by an automatic control system. Level is initially at its
setpoint. A drain valve is then opened, causing tank level to begin to decrease. The decreasing
level causes the controller to begin to open a makeup supply valve. After a few minutes, with
the drain valve still open, level is again constant at the setpoint.

The controller in this system uses primarily control.
A. integral
B. on-off

C. derivative
D. proportional

ANSWER: A.

R R R TR B B o R A B R R o AR - £kR O BR
Rk T Tk e R E S RACRR o B4 2 5 B kR 5 R R

T R IR L o
G I AR S ]

A Fi A~

B. #-#

C. Hes

D. i

BE A
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The level in a tank is controlled by an automatic level controller. Level is initially at the
setpoint when a drain valve opens. When level decreases to 5% below setpoint the level
controller opens a makeup supply valve. After a few minutes level is 5% above setpoint and
the makeup valve closes. With the drain valve still open, level continues to oscillate 5% above
and below the setpoint.

The controller in this system uses primarily control.
A. integral
B. bistable

C. derivative

D. proportional

ANSWER: B.

KRR T p BRI B2 ] o R Ak B R R EE o f KR BRI R
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B 191003
e 58 0 K1.09 [2.4/2.5]
BE. . P1417 (B2215)

Which one of the following controller types is designed to maintain the measured parameter
at the controller set point?

A. Integral

B. Proportional

C. On-Off

D. Derivative

ANSWER: A.

T AR JEAE Al iy E o BRGT P PAATHIRIE Sl Rz LA RN B R T
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B 191003
e 58 0 K1.09 [2.4/2.5]
BE. 0 P2319 (B2315)

The level in a drain collection tank is being controlled by an automatic level controller and is
initially at the controller set point. Flow rate into the tank increases, causing tank level to
increase. The increasing level causes the controller to throttle open a tank drain valve. After a
few minutes, a new, steady-state tank level above the original level is established, with the
drain flow rate equal to the supply flow rate.

The controller in this system uses control.

A. on-off

B. proportional

C. proportional plus integral

D. proportional plus integral plus derivative

ANSWER: B.

LUSE S IS SUINE B N SUES L ST I U R ON U L
ok e B A e g.fé R kA g BB R R EA TR RAR > B4
B RO EE R RNER S A2 F R AR aRTEI R o

AR 2Pk 1= N i e
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D. B4 7% ARy
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#8 1 191003

g 5 - K1.09 [2.4/2.5]

B 5.t P2419 (B2415)

The level in a drain collection tank is being controlled by an automatic level controller and
level is initially at the controller set point. Flow rate into the tank causes tank level to increase.
The increasing level causes the controller to fully open a tank drain valve. When level
decreases below the setpoint, the controller closes the drain valve. Tank level continues to be
controlled in this manner within a narrow band above and below the setpoint.

The controller in this system uses control.

A. on-off

B. proportional

C. proportional plus integral

D. proportional plus integral plus derivative

ANSWER: A.

Aokl R gkt d pER IR 0 8 ¥ B R A Bk LE o
R H e R KA B o B AR R R R R 2B o R MO LR I

FIREMPRE KR - FE* 53 50 Bk R ipd] Ak LE T Gk g & [Fl(narrow
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#8 1 191003

g 5 - K1.09 [2.4/2.5]

B .t P2519 (B2515)

The temperature of the water in a small outside storage tank is controlled by a set of heaters
submerged in the tank. The heaters energize at a water temperature of 40°F and deenergize at
48°F. When the heater set is energized, the tank heatup rate averages 2°F/minute in the

operating range between 40°F and 48°F.

Which one of the following types of control devices is used in the heater control circuit to
produce these characteristics?

A. Bistable

B. Proportional

C. Proportional Integral
D. Proportional Derivative

ANSWER: A.

— A R R R 0 d R ok P - AR kg o 4o B G 40°FPERR A 0 T
EABOFPE i 1k o 4o £ Bk B 40°F FI48°F2 FY P& » 4o 4% T 305 2°F /4 o
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B 191003
e 58 0 K1.09 [2.4/2.5]
BE. 1 P2819 (B2815)

The level in a drain collection tank is being controlled by an automatic level controller and is
initially at the controller set point. Flow rate into the tank increases, slowly at first, and then
faster until a stable higher flow rate is attained.

As tank level increases, the controller slowly opens a tank drain valve. The level controller
output signal increases both as the tank level increases and as the rate of tank level change
quickens. After a few minutes, a new, steady-state tank level above the original level is
established, with the drain flow rate equal to the supply flow rate.

The controller in this system uses control.

A. proportional only

B. proportional plus derivative

C. proportional plus integral

D. proportional plus integral plus derivative

ANSWER: B.
LN ST SURRE B RS SV IR E S A R
ok o fd BB e 0 B T B - fE it e

ook “‘””"‘mﬁ* PG A B AR o Bk E RSk g
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B 191003
e 58 0 K1.09 [2.4/2.5]
BE. 1 P2919 (B3116)

The level in a drain collection tank is being controlled by an automatic level controller and is
initially at the controller set point. Flow rate into the tank increases, slowly at first, and then
faster until a stable high flow rate is attained.

As tank level increases, the controller slowly opens a tank drain valve. The level controller
output signal increases both as the tank level increases and as the rate of tank level change
quickens. After a few minutes, tank level returns to and remains at the original level with the
drain flow rate equal to the supply flow rate.

The controller in this system uses control.

A. proportional only

B. proportional plus derivative only

C. proportional plus integral only

D. proportional plus integral plus derivative

ANSWER: D.
Aok B ek o 0§ Bk R B R A R ek i A F AR L -
ok enin B WA b 4 0 B SIE T - R g AR R

Bk vk RS B R R KA kR FoRHE kA By ok
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B 191003
e 58 0 K1.09 [2.4/2.5]
BE. 1 P3419 (B3415)

Refer to the drawing of a water storage tank with a level control system (see figure below).
The tank water level is being automatically controlled at 50% by a proportional-integral (PI)
controller that positions the drain valve. Tank water level is currently stable with 500 gpm
entering the tank and the drain valve 50% open.

The tank suddenly develops a constant 200 gpm leak, while the input flow rate remains
constant at 500 gpm. When tank water level stabilizes, level will be , and the
drain valve position will be

A. 50%; more open

B. 50%; more closed

C. lower than 50%; more open

D. lower than 50%; more closed

ANSWER: B.

FAET WY K kR sk - Hz;mw Fd b - A (DR B A
PR B R o f B £50% o B ok ok AR R0 8ok 5500 gpm o -k R 47 B 50
9% o
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A, £509 ; BE{ A
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D. ®3509% ;5 B ) .
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DRAIN
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B 191003
e 58 0 K1.09 [2.4/2.5]
BE. 1  P3519 (B3515)

Refer to the drawing of a water storage tank with a level control system (see figure below).

The tank water level is being automatically controlled by a proportional-only controller with a
setpoint of 50%. Tank water level is currently stable at 50% with 500 gpm entering the tank
and the drain valve 50% open.

The tank suddenly develops a constant 200 gpm leak, while the input flow rate remains
constant at 500 gpm. After the tank water level stabilizes, level will be , and
the drain valve position will be

A. 50%; more than 50% open

B. 50%; less than 50% open

C. below 50%; more than 50% open
D. below 50%; less than 50% open

ANSWER: D.

FRBT R 0 ok el ek
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B 191003
e 58 0 K1.09 [2.4/2.5]
BE.:  P3818 (B3816)

Refer to the drawing of a water storage tank with a level control system (see figure below).
The tank water level is being automatically controlled by a proportional-only controller with a
level setpoint of 50%. Tank water level is currently stable at 50% with 500 gpm entering the

tank and the drain valve 50% open.

The tank input flow rate suddenly increases to 700 gpm. After the tank water level stabilizes,
level will be ; and the drain valve position will be

A. 50%; more than 50% open
B. 50%; 50% open
C. above 50%; more than 50% open

D. above 50%; 50% open

ANSWER: C.
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P 191003
foi 47 KL [2.8/2.9]
B P20

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

A. Ensure that a substantial deviation is established between the automatic and manual valve
controller outputs.

B. Ensure that the automatic and manual valve controller outputs are matched.

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

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

ANSWER: B.
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#p 1 191003
Sei K111 [2.8/2.9]
BE: P220 (B1502)

Prior to shifting a valve controller from automatic to manual control, why should the
automatic and manual controller output signals be matched?

A. To ensure the valve will operate in manual control upon demand.
B. To ensure valve position indication is accurate in manual control.
C. To move the valve to the new position prior to the transfer.
D. To prevent a sudden valve repositioning during the transfer.
ANSWER: D.
BR PR paord 2 hgrglzw S PERED e S H 4IRS JI:{ mﬁif?.l d13 5
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FLE /SR © 191003/1 (201635 1%)
KIREME © K1.01[3.1/3.2]
3% : P5607 (B5608)

Consider a direct-acting proportional flow controller that is maintaining flow rate at a
value that is offset from the controller setpoint. If the controller=s gain is increased,
the controller=s offset will ; and the controller=s proportional band will

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

F R EEPEHIEEOUR BIEHES - SRR BR Al e E (R
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FLE /SR © 191003/2 (201635 1%)
KIREME © K1.01[3.1/3.2]
3% : P6107 (B6108)

Consider a direct-acting proportional flow controller that is maintaining flow rate at a
value that is offset from the controller setpoint. If the controller=s gain is decreased,
the controller=s offset will ; and the controller=s proportional band will

A. decrease; decrease
B. decrease; increase
C. increase; decrease
D. increase; increase
ANSWER: D.
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FLE /SR - 191003/3 (201635 1%)
KIREME © K1.04 [2.8/3.0]
3% : P5107 (B5109)

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

The temperature controller is a direct-acting proportional controller with a gain of 1.0.

Which one of the following describes the effect of changing the gain to 2.0?

A. Half the temperature deviation from setpoint will produce a given controller
output.

B. Twice the temperature deviation from setpoint will produce a given controller
output.

C. The temperature control valve will move half as far for a given change in
controller output.

D. The temperature control valve will move twice as far for a given change in
controller output.

ANSWER: A.
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Rl E/EE%E : 191003/4 (2016%11)
KIREME © K1.04 [2.8/3.0]
3% : P5308 (B5309)

A direct-acting proportional controller is being used to control the temperature of lube
oil exiting a heat exchanger. The controller=s proportional band is 70°F to 120°F.
Which one of the following will be the controller’s output percentage when the
measured lube oil temperature is 83°F?

A. 13 percent

B. 26 percent

C. 37 percent

D. 74 percent

ANSWER: B.

— I [ EL e s A2 fI B B — BRSSO - PEflZsHyEL Bl
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FLE /SR - 191003/5 (201635 1%)
KIREME © K1.04 [2.8/3.0]
3% : P5508 (B5509)

A reverse-acting proportional controller is being used to control the temperature of
lube oil exiting a heat exchanger. The controller=s proportional band is 70°F to
120°F.

Which one of the following will be the controller’s output percentage when the
measured lube oil temperature is 83°F?

A. 13 percent

B. 26 percent

C. 74 percent

D. 87 percent

ANSWER: C.
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ﬂalﬂélmmyumm%ﬁ)
HIREHE © K1.04 [2.8/3.0]
FE9E © P5608 (B5609)

The temperature of the water in a storage tank is monitored by a bistable alarm circuit.
If water temperature decreases to 50°F, a bistable turns on to actuate an alarm
indicator. As soon as the water temperature exceeds 50°F, the bistable turns off to
clear the alarm.

Which one of the following bistable symbols indicates the characteristics of the
bistable used in the alarm circuit?

A. Ll

B. 2.

C.3.

D. 4.

ANSWER: A.

— KR KORE H— SRR B EE R B » WIAUKOR N FI50°F - EEASRREE)
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R} H /RE5E © 191003/7 (2016:71%)
HIREHE © K1.04 [2.8/3.0]
Fe5g @ P5708 (B5709)

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

The temperature controller is a direct-acting proportional controller with a gain of 1.0.

Which one of the following describes the effect of changing the gain to 2.0?

A. Increases the range of lube oil temperatures that produces a proportional controller
response.

B. Increases the change in valve position resulting from a given change in lube oil
temperature.

C. Increases the difference between the controller setpoint and the lube oil
temperature at steady-state conditions.

D. Increases the lube oil temperature deviation from setpoint required to produce a
given controller output.

ANSWER: B.
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HIREHE © K1.04 [2.8/3.0]
FE9% © P5908 (B5908)

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

The temperature controller is a direct-acting proportional controller. Which one of the

following describes the effect of changing the controller=s gain from 1.0 to 2.0?

A. Half the change in measured temperature will produce the same change in
controller input.

B. Twice the change in measured temperature will produce the same change in
controller input.

C. The temperature control valve will move half as far for the same change in
controller input.

D. The temperature control valve will move twice as far for the same change in
controller input.

ANSWER: D.
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T} H /RE5E © 191003/9 (2016:71)
HIREHE © K1.04 [2.8/3.0]
FF9€ : P6408 (B6409)

Refer to the drawing of a lube oil temperature control system (see figure below).
The temperature controller is a direct-acting proportional-integral controller with a
gain of 1.0. A step increase in lube oil temperature results in an initial controller
demand for the temperature control valve (TCV) to open an additional 10 percent.
After the lube oil temperature stabilizes, the final TCV position is 60 percent open.
If the controller’s gain was 2.0 rather than 1.0, the initial controller demand for the
above temperature transient would be for the TCV to open an additional

percent; and the final TCV position would be percent open.

A.5; 60

B. 5; less than 60

C. 20; 60

D. 20; more than 60

ANSWER: C.
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Rl E /EE%E : 191003/10 (2016:4714)
KIREME © K1.04 [2.8/3.0]
FF3% © P6607 (B6609)

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

The temperature controller is a direct-acting proportional-integral controller with a

gain of 1.0. All system temperatures are initially stable.

An increase in lube oil temperature causes the controller to open the temperature

control valve (TCV) farther. What would be the effect on the TCV response if the

controller gain was 2.0 rather than 1.0?

A. The final TCV position would be half as far from its initial position.

B. The final TCV position would be twice as far from its initial position.

C. The final TCV position would be the same, but the TCV initially would travel a
greater distance in response to the lube oil temperature change.

D. The final TCV position would be the same, but the TCV initially would travel a
shorter distance in response to the lube oil temperature change.

ANSWER: C.
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R} H/RESE © 191003/11 (2016 i)

HIGESE © K1.04 [2.8/3.0]
Fe5% © P6707 (B6709)

Refer to the drawing of four bistable symbols (see figure below).

A temperature controller uses a bistable that turns on to actuate a warning light when
the controlled temperature reaches a low setpoint. The bistable turns off to extinguish
the warning light when the temperature increases to 5°F above the low setpoint.
Which one of the following bistable symbols indicates the characteristics of the
bistable?

A. Ll

B. 2.

C.3.

D. 4.

ANSWER: B.
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Rl E /EE%E © 191003/12 (2016:4714)
KIREME © K1.04 [2.8/3.0]
FF3% © P6908 (B6909)

A direct-acting proportional controller is being used to control the temperature of lube
oil exiting a heat exchanger. The controller=s proportional band is 80°F to 130°F.
Which one of the following will be the controller=s output percentage when the
measured lube oil temperature is 92°F?

A. 12 percent

B. 24 percent

C. 38 percent

D. 76 percent

ANSWER: B.
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I H/REYE © 191003/13 (201637731)
HIREHE © K1.04 [2.8/3.0]
Feg © P7622 (B7623)

Refer to the drawing of a temperature alarm circuit (see figure below). The orientation
of the bistable symbol indicates the characteristics of the bistable, as is normal for a
control circuit diagram.

The bistable turns on to actuate an alarm at a temperature of 130°F. The bistable has a
5°F deadband, or neutral zone.

If the current temperature is 150°F, which one of the following describes the alarm
circuit response as temperature slowly decreases to 110°F?

A. The alarm is currently actuated and will not turn off.

B. The alarm will actuate at 130°F and will not turn off.

C. The alarm is currently actuated and will turn off at 125°F.

D. The alarm will actuate at 130°F and will turn off at 125°F.

ANSWER: C.

S5 BRI E (R T E) - ERRRRIRHUE (7 R RSB E

HL B IE AR PZE ISR I ] -

% ERRRRAE R S 130 R & 5 [ B & - 3% MEABRE A 5 FrU M 7 (deadband) » =i
P - AR HADRREE150°F » EURERIE MEEFIL10°F » "N 51a] 34 ff 2t Fy 5 iz
ARIFEHYELE 2

AEOT RIS E HAEIRR

B. & #1130 FENE HAEIHK

C. &L RIENE HAE125°FHR Rk

D. EHRHELI0FEIE HAEL125FHF IR %

e
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= =
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C
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ALARM
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Rl E/EE%E : 191003/14 (2016:34714)
KIRESE - K1.08 [2.1/2.6]
3% : P4408 (B4408)

The water level in a water storage tank is being controlled by an automatic bistable
level controller. If water level increases to 70 percent, the controller bistable turns on
to open a tank drain valve. When water level decreases to 60 percent, the controller
bistable turns off to close the drain valve.

Which one of the following bistable symbols indicates the characteristics of the
bistable used in the level controller?

A. 1l

B. 2.

C.3.

D. 4.
ANSWER: D.

et/ KIEZKAL B — B SRR R /K Az s - ASR/KAE hIEI70% - P25
FRRERNEN U TR /KIERUKRE - E/KALRE(REI600 - 1225 S FRRERH A LARAES
TKFE KR -
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Al
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Rl E /EE%E : 191003/15 (2016:4714)
KIRESE - K1.08 [2.1/2.6]
3% : P4707 (B4708)

Refer to the valve controller logic diagram (see figure below).
Which one of the following combinations of inputs will result in the valve receiving
an OPEN signal?

INPUTS
1. 2. 3. 4,
A.On Off Off On
B.Off On On Off
C.On Off On Off

D.Off On Off On
ANSWER: B.

ST e AR E (R T E) -
N AKH o (] R R R S TRV AR

i A
1. 2. 3. 4.
A.On Off Off On
B.Off On On Off
C.On Off On Off
D.Off On Off On
EE: B
1 4 O OR GATE
DAND GATE
El NOT GATE

CLOSE OPEN
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Rl E /EE%E : 191003/16 (2016:34714)
KIRESE - K1.08 [2.1/2.6]
FF3% © P4909 (B4908)

The water level in a water storage tank is being controlled by an automatic bistable
level controller. If water level increases to 70 percent, the controller bistable turns off
to open a tank drain valve. When water level decreases to 60 percent, the controller
bistable turns on to close the drain valve.

Which one of the following bistable symbols indicates the characteristics of the
bistable used in the level controller?

A. Ll

B. 2.

C.3.

D. 4.

ANSWER: B.

{7 ARG /KL FE — B BB R K Azl 2s2e ] - ANSR/KAIEINE]70% - FZEfilas
RRRRARAE/KIERUKRTTRE o & /KA EEI60%H; - ZEHar iR RRR @I /KA
AIKTEIRARA -

NHEERRREAY TS T R A LK AL PR S5 B AR AR 1 7
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FFE /2858 © 191003/17 (20163%714)
KIRESE - K1.08 [2.1/2.6]
FF5% + P5009 (B5009)

Refer to the valve controller logic diagram (see figure below).
Which one of the following combinations of inputs will result in the valve receiving a

CLOSE signal?
INPUTS

1 2. 3. 4.
A.On On Off Off
B.Off Off On Off
C.On Off Off On
D.On On On Off
ANSWER: B

ST e AR E (R T E) -
N AKH o (] R R R S RRPARY EREE 2

i A
1. 2. 3. 4.
A.On On Off Off
B.Off Off On Off
C.On Off Off On
D.On On On Off
B%: B
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F}H R85k © 191003/18 (2016:35714)
HIREHE © K1.08 [2.1/2.6]
F4%E : P5409 (B5408)

Refer to the valve controller logic diagram (see figure below).
Which one of the following combinations of inputs will result in the valve receiving
an OPEN signal?
INPUTS

1. 2. 3. 4.
A.On Off On On
B.Off On Off Off
C.On Off Off On
D.Off On On Off

ST e AR E (R T E) -
N AKH o (] R R R S TRV AR

TN
1. 2. 3. 4.
A.On Off On On
B.Off On Off Off
C.O
D.O

n Off Off On
ff On On Off

CLOSE OPEN
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Rl E /EE%E : 191003/19 (2016:4714)
KIRESE - K1.08 [2.1/2.6]
FF3% © P6809 (B6808)

Refer to the logic diagram for a valve controller (see figure below).

Which one of the following combinations of inputs will result in the valve receiving a
CLOSE signal?

INPUTS
1 2 3 4

A.On On On On
B. Of On On On
C. On Off Off Off
D. Off On On Off
ANSWER: B.

S RAER e R E (R N E) -
A AGH & RS R R RS REU R RA PARYER T 2
i A
1 2 3 4
.On On On On

A
B. Off On On On
C
D

. On Off Off Off
.Off On On Off

1.2 3 4 () orcate
l l | T_Janoeate
<] not cate
|
YVYY
213
4 l
OPEN CLOSE
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Rl E /EE%E : 191003/20 (2016:34714)
KIRESE - K1.08 [2.1/2.6]
FF3% + P7007 (B7008)

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

A direct-acting proportional temperature controller is being used to control the heat
exchanger lube oil outlet temperature. When the lube oil outlet temperature matches
the controller setpoint of 90°F, the controller output signal is 50 percent.

Current lube oil outlet temperature is stable at 100°F with the controller output signal
at 70 percent. What is the temperature proportional band for this controller?

A. 90°F to 140°F

B. 90°F to 115°F

C. 65°F to 140°F

D. 65°F to 115°F
ANSWER: D.

SE—HE RS G RS E (R T E) o —IERZEHIEL DR P2 Es - R
FIBG RS TR - & B DR S BZe ] 28 5 8 [H 90 F & H
Pedh eana B GE 5550% - B FRE i LR S 2 7 100 °F i fe i e i o 2 5
70% o FEAZEHIZSH R E LB Ay fel ?

A. 90°FZI140°F

B. 90°F%I]115°F

C. 65°FZI140°F

D. 65°F%I]115°F

S
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I H/REYE © 191003/21 (20163773E)
HIREHE © K1.08 [2.1/2.6]
4% : P7108 (B7109)

The level in a condensate collection tank is being controlled by an automatic level
controller using proportional-only control. Initially the tank level is stable, but then
the flow into the tank increases and stabilizes at a higher flow rate.

As tank level increases, the controller positions a drain valve more open than
necessary to stabilize the level. As tank level decreases, the controller positions the
drain valve more closed than necessary to stabilize the level. This cycle is repeated
continuously, never reaching a stable tank level or drain valve position.

The excessive valve positioning described above could be caused by the controller=s
gain being too ; or by the controller=s proportional band being too

A. low; wide

B. low; narrow
C. high; wide
D. high; narrow
ANSWER: D.

&SRR R Azl e EEBITZERIRY B Bl KA ZEHEs o Sol/KIERYZK
ﬁlrzfﬁﬁﬂﬁ @ﬁ{f‘wd@ﬂ@ﬁﬁE’Wﬁ"ﬁﬂ]ﬁ*—gfﬁf PR R E R
EKTER KA - ZERES BB /K ALk SUKR E AL LEFr R TRABAE %
AVALE - E7KRERYKALBC DI > ZEflEs R R /KA R KR E £ L AT RE RA A
PRFE S/ DEVALE - AILFARAMERFFHE AR - 4l — EEAE R EHY /KB /KA E
IKREEANL -
EAOBFEARIIEE > TRER RSt AR FrS e ¢ BR R Pz
a%t[:@ﬂ?j( ﬁﬁ%li_
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Rl E /EE%E : 191003/22 (201634714)
KIRESE - K1.08 [2.1/2.6]
FF3% © P7309 (B7309)

A proportional controller is being used to control the water level in a tank. When the
tank water level matches the controller setpoint of 50 percent, the controller output
signal is 50 percent.

Tank water level begins to rise and the controller stabilizes the water level at 60
percent, at which time the controller output signal is 90 percent.

What is the offset for this controller at the 60 percent tank water level?

A. 10 percent

B. 30 percent

C. 40 percent

D. 67 percent

ANSWER: A.

— EE Bz s P AR R KRB K AL » & KRR A B S AR E (E50% M4 &
R > P22 s A LSR5 F550%

KT KALFAaE BT imZERlas /KA RR 1 60% - LEHFZERIZsAYE st R
90% -

FE /KB 7K AL 5y 60%0tRF L% 251 (% & (offset) Ky 2% /b 2

A. 10%

B. 30%

C. 40%

D. 67%

oS .
l/_}:l\/\ ° A

v
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Rl E /EE%E : 191003/23 (201634714)
KIRESE - K1.08 [2.1/2.6]
FF3% © P7408 (B7408)

Refer to the logic diagram for a valve controller (see figure below).
Which one of the following combinations of inputs will result in the valve receiving
an OPEN signal?
INPUTS
1 2 3 4

A. Off On Off Off
B. Off On On Off
C. On Off Off On
D.On Off On On
ANSWER: B.

ST e AR E (R T E) -
N AKH o (] R R R S B A AR
LTUN
1 2 3 4
. Off On Off Off

A
B. Off On On Off
C
D

.On Off Off On
.On Off On On

EE:T B

1.2 3 4 UGRGATE

l i ‘ [ Janocate
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vy
213
v l
OPEN CLOSE
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ﬂE/ 5)‘5 191003/24 (2016 i)
,:?—5);% ; P7603 (B7603)

The water level in a tank is being controlled by an automatic level controller using
proportional-only control as shown in the figure below. Initially the tank level is
stable at 50 percent, but then the flow into the tank increases and stabilizes at a higher
flow rate.

As tank level increases, the controller positions the drain valve more open than
necessary to stabilize the level. As tank level decreases, the controller positions the
drain valve more closed than necessary to stabilize the level. This cycle is repeated
continuously, never reaching a stable tank level or drain valve position.

The excessive valve cycling described above can be reduced if the controller’s gain is
or if the controller’s proportional band is
A. increased; widened

B. increased; narrowed

C. decreased; widened

D. decreased; narrowed

ANSWER: C.

W R~ — 8 KA 7KL — B B KAzl a3 (50 ) 2 A Ee Bl T 2z
il o E ) /KALFREAES0% - (B HAR U A /KRR R /KA Tl AR B e — 0= AR
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E KT AKALR DI - PEflEs R iR K ALK K EE AL/ EL T RE B 5 /)
Eﬁﬁzﬁ WIS AR > Al — B R TR E /K K AL B KR E AL -

bt A R A R B B S [REFVRERETEIR » 0 SRIERes iyt 45 BB TERIES
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Rl E /EE%E : 191003/25 (2016:4714)
KIRESE - K1.08 [2.1/2.6]
FF3k © P7623 (B7622)

A proportional controller is being used to control the water level in a tank. When the
tank water level matches the controller setpoint of 20 feet, the controller output is 50
percent.

Tank water level is currently stable at 25 feet with the controller output at 75 percent.
What is the tank water level proportional band for this controller?

A. 10 to 30 feet

B. 10 to 40 feet

C. 20 to 30 feet

D. 20 to 40 feet
ANSWER: A.

—EbpFZedlEs AR R KR K AL o & GEKRE /KA BEH 23 0 3% E (B 20 feettH
W& - PEHlEsHE L EREE £550% -

H A fEEKRE /KA R E 1225 feet #2225 B HY 3R 57 5 75% « BEZelgsiy E/Kig
KA R R 260 2

A. 10230 feet

B. 10440 feet

C. 20230 feet

D. 20240 feet
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B} E/5E%E © 191003/26 (2016371%)
HIGESE ¢ K1.09 [2.4/2.5]
Fegg © P917 (B1015)

A proportional-derivative controller senses an increase in the controlled parameter

above the controller setpoint. The derivative function causes the controller output

signal to...

A. increase until the controlled parameter equals the controller setpoint, at which
time the output signal becomes constant.

B. remain directly proportional to the difference between the controlled parameter
and the controller setpoint.

C. increase until the controlled parameter equals the controller setpoint, at which
time the output signal becomes zero.

D. change at a rate that is directly proportional to the rate of change of the controlled
parameter.

ANSWER: D.

E P iztlas RIE SRR S BOEME SR SOEER - 0T DhRERH 2]
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FIE/FESE : 191003/27 (20163114)
KIREME : K1.09 [2.4/2.5]
Fe% © P3319(B3316)

Refer to the drawing of a water storage tank with a level control system (see figure
below). The tank water level is being automatically controlled at 50 percent by a
proportional-integral (PI) controller that positions the drain valve. Tank water level is
currently stable with 500 gpm entering the tank and the drain valve is 50 percent
open.

Tank inlet flow rate suddenly increases to 700 gpm and remains constant. When tank
water level stabilizes, level will be ; and the drain valve position will be

A. higher than 50 percent; more open
B. higher than 50 percent; the same
C. 50 percent; more open

D. 50 percent; the same

ANSWER: C.

SEAE KL IEH 240 EEKRE R (N E D) o ZKIER/KAL#EH EE 15 7y
(PI) #EHzssa%eHEKREnTBHE > BEEHIFES0% - HAT/KIEKAEE - #K
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B 7K KR 828 2 700gpm » T H4EFHEE - FERIKRE/KIEE Tk
Kiueg o T HKREBEER . -

A Z5A509% ; B E A
B i5/t50% ; ks
C Jh50% ; BARVEE K
D %2509 : Fpgs
LBz C

r = = = =™ CONTROLLER
1
T
! 1
25 % — : 1
[ LevEL :
0 % U SENSOR I

DRAIN
VALVE

105



Rl E /3E%E : 191003/28 (2016:4714)
KIREME : K1.09 [2.4/2.5]
FF5% © P4008

A system pressure controller has the following features:

® The controller output signal is 50 percent when the differential pressure (AP)
between the pressure setpoint and the actual system pressure is zero.

® The controller output signal increases linearly with the AP.

® The controller output signal is not affected by the rate of change of the AP.

® The controller output signal is not affected by the length of time the AP exists.

Which one of the following lists the type(s) of control used by the controller described

above?

A. Bistable only

B. Proportional only

C. Proportional plus integral

D. Proportional plus derivative

ANSWER: B.

H RGBT JiEREs BA MR -

® ERTIECERL N R E IR TN RR(AP) Ry55 1 » sz s i Ea Ry 50%
® eV HbEE AP M IITIER G I
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Rl E /EE%E : 191003/29 (2016:4714)
KIREME : K1.09 [2.4/2.5]
FF3% © P6209 (B6208)

An outside water storage tank is equipped with submerged heaters. The heaters
energize at minimum power when water temperature decreases to 48°F. If water
temperature continues to decrease, heater power will increase directly with the
temperature deviation from 48°F until maximum power is reached at 40°F. If water
temperature decreases faster than 1°F/min, the heaters will reach maximum power at a
higher water temperature.

Which one of the following types of control is used in the heater control circuit to
produce these characteristics?

A. Proportional only

B. Proportional plus integral

C. Proportional plus derivative

D. Proportional plus integral plus derivative

ANSWER: C.

—HEEUKE RGN FAMEKIE - BACH N 248 FIFE 2es DA/ NI R
FE - MIFUKORAELE [E - EEGSYRRR B R E7OR 48 R (R = MR -
— B KR FIA0FIFEEF R RTHE  AIFTKOR N A #1°F/ min > AIIEEEL
B — B AR R R AT - YR ZERT A A s
BE o TS SRE 7

A SEEER

B.LEBI0fR 7y
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D.EEFIhOAE ST bty

R 22 .
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Rl E /EE%E : 191003/30 (2016:4714)
KIREME : K1.09 [2.4/2.5]
FF3% © P7509 (B7508)

Refer to the drawing of a flow control valve (see figure below) that is located in the
makeup water supply line to a water storage tank.

The flow control valve is positioned by a tank level controller that can maintain a
stable water level anywhere between 10 percent above and 10 percent below the
controller setpoint.

Which one of the following describes the characteristics of the tank level controller?
A. Direct acting with proportional only control.

B. Direct acting with proportional plus integral control.

C. Reverse acting with proportional only control.

D. Reverse acting with proportional plus integral control.

ANSWER: C.

S LA MG/ K K E BRI KRB R S B (R T E]) -

AT B P2 A ] KRB /K Al B e (1L > PTGl /KRB K AL R E AE A T 885 E
{E £ T 10%MEIAy L% -

NEIT BRI KA K R e R M 2
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B.1E[F EEBIIAR S P22
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D[ i EEB R 7312
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Rl E/EE%E : 191003/31 (2016 i)
KIREME : K1.10 [2.4/2.8]
5% © P5809 (B5808)

A reverse-acting proportional controller will be used to maintain level in a water
storage tank by positioning an air-operated makeup water flow control valve.

Which pair of flow control valves shown below will be compatible with the controller
in the above application?

A.Aand B

B.Band C

C.Cand D

D.Dand A

ANSWER: B.

— R [RIZERRI EE B asRe F 2 E (SR B /KO e - DAMERF R /KRB /KAL -
NYIFT R E SRR o Al ] B Al A A R Es AR A T 2

A. AHB

B. BEiC

C.CHiD

D. DELA

N
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Rl E /EE%E : 191003/32 (20164714)
KIREME : K1.10 [2.4/2.8]
5% © P6309 (B6309)

Given:

® A direct-acting proportional pneumatic controller will be used to maintain level in
a condensate collection tank by positioning an air-operated flow control valve in
the tank=s drain line.

® The controller=s input will vary directly with tank condensate level.

Which pair of flow control valves shown below will be compatible with the controller

in the above application?

A.Aand B

B.Band C

C.Cand D

D.Dand A

ANSWER: B.

VI

o—IE[mPZERIELBIAREZRES - K ACE L ARsE KU RUKE LAY REN M 8%
Wil > DAMERF s /KU ERAE /K AL
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A. AEB

B. BEiC

C.CHiD

D. DELA
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Rl E /3E%E : 191003/33 (20164714)
KIREME : K1.10 [2.4/2.8]
FF5% © P7109 (B7108)

Given:

® A direct-acting proportional pneumatic controller will be used to maintain level in
a water storage tank by positioning an air-operated flow control valve in the tank=s
makeup water supply line.

® The controller=s input will vary directly with tank level.

Which pair of flow control valves shown below will be compatible with the controller

in the above application?

A.Aand B

B.Band C

C.Cand D

D.Dand A

ANSWER: D.

B

o —IE LB R EEHIES - BN EEKIERKE R ER S92 HIEEN
DL /K M8 /K fir

o P2 23 Y iy A B TR /KR 7K (i g
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A. AHiB

B. BEEC

C. CHID

D. DEA

Ex: D

111



	191003CE
	191003CE-1

