#p o 291003
Soa 4 0 KL.01[3.5/3.7]
B3 B15 (P17)

The difference between the setpoint and the measured parameter in an automatic flow
controller is called...

A. gain.

B. bias.

C. error.

D. feedback.

ANSWER: C.

. -4 (error)
. v 4 (feedback)
% C.
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#p o 291003
Soa 4 0 KL.01[3.5/3.7]
B3t B215 (P217)

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

A. deviation.

B. error.

C. deadband.

D. bias.

ANSWER: C

B R E RS AR BT - PRI R H PR

2

A. % & (deviation)
B. %4 (error)

C. & R # (deadband )
D. & /& (bias)

¢k C
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#p o 291003
Soa 4 0 KL.01[3.5/3.7]
B 1 B715 (P1615)

An automatic flow controller is being used to position a valve in a cooling water
system. A signal from the valve, that 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.

P

=

— BB R B B N4 AR R AR e KON R VR 2 B8 ¢
B E

# % (gain)

i & (bias)

v 4% (feedback)

% (error)

% C.

7/

P e ]/?p }b%ﬁ-?\ 7“;

OO0 w>» ¥

'
v
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#p o 291003
sea 4 0 KL01[3.5/3.7]
3L Bl1414 (P17)

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.

# v 7 (deadband)
v 4% (feedback)
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#p o 291003
sea 4 0 KL01[3.5/3.7]
B350 B1516 (P1219)

The level in a tank is controlled by an automatic level controller. Level is initially at
50% when the tank develops a leak. When level decreases to 45% the level controller
opens a makeup supply valve. After a few minutes level is 55% and the makeup valve
closes. With the leak still in progress, level continuously oscillates between 45% and
55% as the makeup valve opens and closes.

The controller in this system uses primarily control.

A. bistable

B. proportional

C. integral

D. derivative

ANSWER: A.

- 2RI - p R A B2 iAo R R A A50% o gt PR 2 mE o
F R R LT A5%PF > R i B R k- AR o edlios 4B 0 R i 155 % o
AAAE KRR o BIBEMEF L - REFE RS AREMY ¢ 0 £245%255%
Z PR o Pl hAuendra B & § @ bzt T

A. 42 ik (bistable)

B. ‘* &(proportional)

C. # 4 (integral)

D. Hc4 (derivative)

§R A
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#p o 291003
sea 4 0 KL01[3.5/3.7]
B35 : B1616 (P1518)

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. Time constant

ANSWER: C.

J'ﬁ?”ﬁﬁﬁﬁ%&%i%“ﬁﬁ%ﬂdﬁﬁﬁﬂ%%@ﬂﬂi@ﬁ%
&9

-

£ 5

\}l

(b'

@ A
%Gi

§ 3% % (offset)

& (gain)

R P Y (dead time)

T % #ic(time constant)
C.

O w >

w» O
#om o s
ﬁéf"‘/ e
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Fp o 291003

Soa 4 K1.01 [3.5/3.7]
Bk B1817 (P715)

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.

Bk Er Y - BB R R EA TR R b B A B
EL 0 RSk R B ok SRh Mk TR -

PA MBS BB

A. & (bias)

B. ¥ & (gain)

C. w4 (feedback)

D. &4 (offset)

gx° B
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#p o 291003
sea 4 0 KL01[3.5/3.7]
B350 B2115 (P918)

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

B. control point and proportional band.
C. deadband and setpoint.

D. deadband and proportional band.
ANSWER: A.

b 'La.u;fpjgga » TR A (offset) Edpvma F2 B i

Bfe
=R
& + (deadband){fr# % g
B fovt ) (proportional band)
A.
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#p o 291003
sea 4 0 KL01[3.5/3.7]
B350 B2615 (P918)

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.

2 L m];}"_}"_ﬁnjggc’ , l—ﬁf},ﬁ; y‘ij (0ff5et> q,\;fﬂv)’lﬁﬁ—‘!ﬁ7 g B

& & ¥ (deadband)frzk = &
& & & fo v & ¥ (proportional band)
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#p o 291003
soifE 0 KL1.01[3.5/3.7]
%t B3715 (P3715)

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.

- B RAAIEL L b A oA B S B A SRS g
HosUpE o T A muﬁrw HE B

A F 3 %—i/[ﬂ{(/’a\;} A

B Fj 43 A foiks L

C vt b~ ff A e A 4 gm g4
D #7§ b dl#ihin g %i LB E
2% :C.

7

f&
=
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#p o 291003
fean 4 0 K1.02[3.5/3.6]
B350 B3115 (P218)

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; air

B. speed; fuel

C. load; air

D. load,; fuel

ANSWER: B

?M¥ %?%(WG>i¢ﬁi$%%mﬁ@mm@—a4%ﬁ,Dmaﬂﬁ
Ee DL ADGH R ¢ T ENEDIGH  n g4 $HE Te0DIG
Tk
3

o

S

g
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#p o 291003
sean 4 0 K1.03[3.3/3.4]
B35 B1317 (P818)

The 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 toopen a makeup 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.

g ek e d A p Bk ] B k] BB APk e B B R
RSP R - BEOKR R EH R K BT Tk e RN B R - B
MK o BAGLE  F EkE F RN RE S A2 - BT R A K Rt
R K o

BB A BER Y drdl

JNEURAINE W 7
B it G| feft A
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#p o 291003
SoifE 0 K1.03 [3.3/3.4]
B B2215 (P1417)

Which one of the following controller types is designed to control the measured
parameter at the

controller set point?

A. Integral

B. Proportional

C. On-Off

D. Derivative

ANSWER: A.

T RoR— AR A ) BH KR A R dlAe e Eenipl £ 23k, 2

NS
\\\Xr
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#p o 291003
sean 4 0 K1.03[3.3/3.4]
B350 B2315 (P2319)

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.

Aok kg ki d p gk il B ok idla a B B ek B g d] B o
KL o @Ry EH 4 § ROK ki g o H ki REFIBEFDRS
RECRRPERE > S A FRKREENRRNER AL - BF R
AR TR TR o

BT A B R ped o

A IR

B

C st b4 A

DIRARAIREY  PARLY

% % 1B,

7
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#p o 291003
SoifE 0 K1.03 [3.3/3.4]
B B2415 (P2419)

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 set point, the controller closes the drain valve.
Tank level continues to be controlled in this manner within a narrow band above and
below the set point.

The controller in this system uses control.

A. on-off

B. proportional

C. proportional plus integral

D. proportional plus integral plus derivative

ANSWER: A.

AT TS P L PSS UL S AL EE FUTS T S T
WA o ek an B A e § Kk A B Mk g RETHIE R 2R
R R e K R R g M PR ok ek i i
EREREL T - EF Y E A -

popad gl BRI pdl e

INCT

B+ b

C B 4e ﬁ S

DIARERIY - ALY &

E% A

7

N
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#p o 291003
sean 4 0 K1.03[3.3/3.4]
B350 B2815 (P2819)

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 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.

E‘;Hz;&hﬁmkrﬂ@ Bofsok gl Bk yrdla a B Bk = A g B
R - okemin B 5 0 b0 8 SRS ERAEE -
Lt ks R B R Kk S
BT S e PP }\lii’”ﬁflggmﬁg,]ﬂ:;ﬂ.%{gig o ML FR kB EE
R ERE § A2 - BB B4R aRTAEE K o

pop s iy Rl E AR Y gl e

A iz

B it G 4e i A

C i;n]%nﬁ/n\

D bt b e ff A 4o A

% ! B.

7

270



#p o 291003
sean 4 0 K1.03[3.3/3.4]
B350 B3116 (P2919)

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 begins to increase, the level 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.

‘@ﬁiiﬁ%%m}w“fu‘ pdokigdl B Rkipdlagen B ark i L s g B
K ALE - &Ry E A tﬁm'}’s\/ﬁriﬂﬁ CERET - Ry afEURE o
Bk AR ER LA 3 F B E G B BRI PR 0§ ok ki B 2
Kieasgag Sde Pops o R R I B el UL Ak o B FRKIE R
ECORIR R RHK g w AR X R AR AR e

pELd e BEAY e

N

o
=
a0

v_
=

o~ KN
—

,_
-
<
=
o~
[}
=
o

OO w >
=
by
=
>

P
O
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#p o 291003
sean 4 0 K1.03[3.3/3.4]
B350 B3316 (P3319)

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.

S A G okl seaig R B (R T W) ook ek i vt bl—fk A (PI)
A BAFLE KRR R » p &304 250% « p v ki kg2 » &k F
500gpm » -k R 4= # 509 °

okt ek iR E %3 2 700gpm 0 A P AAFERE > DRk AR T ks o ok
g omEPRROERK o

%3509 3 B eng 4

B %*t50% 1 7 %

C %509 ; B ehi +

D %3509 ; # &%

f % 1 C.

>

"77}
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#p o 291003
SoifE 0 K1.03 [3.3/3.4]
B B3415 (P3419)

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.

S A G okl seaig R B (R T W) ook ek i vt bl—fk A (PI)
AR AFERRROF R - p &304 650% « p Rk i > ok F
500gpm » -k R 4= # 509 °

KA R 2R A 4 200gpmenTaE -k 0 @ ok £ 4R T a3 A.500gpm o & -k ok
AR R o kimEE oA TP RRPOB RS o

A 55096 ; B eng &

B %5090 ; B -]

C %*+500 ; B eh +

D “*509% ; R )

§% B,

274



25 % —

0 %

by

CONTROLLER

T
|
|
|
|
1

I

DRAIN
VALVE

275




#p o 291003
sean 4 0 K1.03[3.3/3.4]
B35 : B3515 (P3519)

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.

Bt ok gk S K R (T B o ok ek e ot Gl B A e
fe3k RE50% o P %ok ok = &5096AcfE T &0k 5500gpm - 4k 4 B 50

#1

94 -

KA R 2R A 4 200gpmenTaE Bk 0 @ ok £ 4R T a3 A.500gpm o & -k ok
PAEET R o kg AT RLRROBRME o

A E3t50% ; B a1t 509 +
%+t509% ; B et 509 )
1 *+509% ; B et 509
1 *+509% ; B et 509 -]
%% :D.

O O W
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#p o 291003
SoifE 0 K1.03 [3.3/3.4]
B B3616 (P3617)

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.

\\\Xr

THEF p R R R R R (LT R o
£
o PR A2 ﬁ#‘l%ﬁﬁ:‘:éwfgfﬁg TR

o KRR B E R NIUELE SRR ok A s o

FELF PP E AR B HIECF A Dl v R R
A & = ¥4 (directing-acting) ; # §(open)

B & # ¥ +#](direct-acting) ; B §(close)

C F = ¥4 (reverse-acting) ; F¥ §(open)

D & = ¥ +#l(reverse-acting) ; B g (close)

%% :D.

7
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#p o 291003
sean 4 0 K1.03[3.3/3.4]
B35 : B3816 (P3818)

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.

Bt ok gk e KR (LT R o ok vk g ot Gl R A g
fe3k RE50% o P %ok ok = &5096AcfE T &0k 5500gpm - 4k 4 B 50

!
9 o
K iR G B R 2 700gpm 0 E DR R AR T R o kim-¢ '

TR AR RS

A E3t50% ; B a1t 509 +
B %-:50% ; +#50%

C %*'50% ; B a0t 509% +
D %*50% ; +7#50%
g3 :C
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#p o 291003
Son 4 0 K1.04 [3.3/3.3]
B350 B316 (P319)

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 becomes constant.

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

C. 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.

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

ANSWER: A.

T 7] jﬁ/ﬁiﬁi eI B A A E A B RS S SR TR T

Bk i ?

A FHIE 6 AL F Rl U B PN S B R 0 R
B MRUBLI AR

B X #IEA L ol U g R SR LB ML

C y#I B § A4 A5 Pl MUs - B I 2R T A B R RE - AE
RIS S
- EERIEES A EE-E = s SN

O
\W 'F\_%_
.o q‘i
> g
[
|
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#p o 291003
Son 4 0 K1.04 [3.3/3.3]
B350 B516 (P617)

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. close; increase

B. close; decrease

C. open; increase

D. open; decrease

ANSWER: D.

%{;‘E‘;ﬁtygy BREEH B (A TH) -
. @ 4

wEEARERLFR A (FERINE) C BARHER EREIIR
FRPFRIGFDRFR I CER

AMBE 3

B B P ;i

C#+m:3

W)
prvE

-.‘
W
R

N
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#p o 291003
Son 4 0 K1.04 [3.3/3.3]
Bt B917 (P1315)

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 position the temperature control valve in the

direction, causing the actual heat exchanger lube oil outlet temperature

to

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

gﬁi”/"‘%;ﬁ“"g’ BREEH B (A TH) -
hed E R W B AE % ok (A I R R B B R R AR L

e T ERFERIFEBZARFLNCER .
AMPFE 23

B BB ;i

C+mB;:23

D % ; %ix

Ex A
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#p o 291003
fean 4 0 K104 [3.3/3.3]
B350 B1015 (P917)

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

above the

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.

§ O R B BT S e B N R R R E
mﬁg?J d12n 5

A5 5 SHEA AR S B U AR g R
B iRyl &%%&%&iai@*i@°

C #i% B TR SUE A B R AR AR RS T

D E FatiE S Sis SRR NN

§%:D
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8 . 291003

Frae 55 0 K1.04 [3.3/3.3]

B 5.0 B1914 (P1715)

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.

S5 B RR R R (TR

I Ky I s o %g"pé‘/dum)i#’#l,: K I et 1 e e

A w0 FILEF R RAREEW R @Iﬁﬁi’* kit iw G E
B Bixwi » FIABFDERLINY - B 0P B R 2
C#HPFwi > FIZEFIERRLBEFIERDEE AR ErF LT
D 3tFwE FIZEBFAEARASIIY - B 00 Rl R Ty
%:C
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8 . 291003

Frae 55 0 K1.04 [3.3/3.3]

B 5.0 B1915 (P1016)

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.

RAG R R R PP Bk Sendrd] o Bdeark B AR Ty o
ARSI - 8RR ERPEPKETE > TR AR BFEA AR o 5
A2 1S SRR A B RIRT > oK w AEFR TE -

s il BAR G il

A fFe

B B —H&

C i~

D i)

Fx A

7
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8 . 291003

Frae 55 0 K1.04 [3.3/3.3]

B 5.0 B2016 (P2016)

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.

S EFSRREF AR (LTH) - PR BREARFIRITE50% -
ok A pro ko T B REE MO RRE Y BRERDOEERELFIRA S h
¥ FREEHIFE b fr-k #F & AL (differential temperature) o

A B RS

B BB ;4

C B o

D B i 4

% % B,

7
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8 . 291003

Frae 55 0 K1.04 [3.3/3.3]

B 5.0 B2017 (P2019)

Refer to the drawing of a pump with recirculation line (see figure below).

Which one of the following describes the response of the pump if a complete flow

blockage occurs in the discharge line just downstream of the flow transmitter?

A. The pump will overheat after a relatively short period of time due to a loss of both
main flow and recirculation flow.

B. The pump will overheat after a relatively long period of time due to a loss of main
flow only.

C. The pump will overheat after a relatively long period of time due to a loss of
recirculation flow only.

D. The pump will be able to operate under these conditions indefinitely due to
sustained main flow.

ANSWER: B.

FEBEEERDORE (LTH) o
®GWT FOOPLRE R R RILE P TR K AGE R F g ?
Uk EEtd N S R P SR L ST A
EEPEFSEER FIE N AL A0RE -
W LRS- ER o FA R AL L EEE -
g b XA A BEeFRT - 2 E@ET S .
< @ B.

F_L F_w. \“b

W§00w>§ﬂ}‘-\\\)§r
W B S
¥R

VALVE

I
I
l — — ORIFICE :
T

> OPUHP @ ]

PUMP WITH RECIRCULATION LINE
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#p o 291003
fean 4 0 K104 [3.3/3.3]
B350 B2515 (P2519)

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.

=P AR R R ok e R R e B LAOF
§ET o PILABTR§ Bk o f s FFah 150 kiR R § BAOTFI48°F2 /F 11
2°F/ A& ch ot g K A o

AR BT R AEY T AR B B adF 9

A B

B iz

C v bl—F A

D 5 —jk

Bx A

7
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#p o 291003
fean 4 0 K104 [3.3/3.3]
B35 : B3016 (P3015)

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.

\\\Xr

Y- ERLTR ﬂmfi*%ﬁ LR (LT®) -

ARG o L R M doi PR BB R o R g Bk SUR
4 % 100psigp 17 B I fads & 4% o A€ f& 7 Spsiges g + (dead band) » & ¢ 2%
(neutral zone) -

hode Bk SR 4 £ O0psig o f kSR 4 R 4 1 110psighE o T SR 8
B Rk

A EIREE 4y T kR T 295psigRF R B oo

B #4F ¥ ¢ 2100psigrfcd: » 3¢ 2 g M F o

C B E ¢ g g & 105psigh it 5 -

D 47 % ¢ 100psigp= gxd+ » * % 105psigrs i F -

B%:C
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#p o 291003
fean 4 0 K104 [3.3/3.3]
B350 B3216 (P3215)

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.

\\\Xr

Y- ERLTR ﬂm@*%% LR (LT®) -

AR ™ 5 & 4 AR enB i doi bl TR Rl R o AR R g Bk SR
4 % 100psigp 17 B I fads & 4% o A€ f& 7 Spsiges g + (dead band) » & ¢ 2%
(neutral zone) -

hode Bk SR 4 £ O0psig o f kSR 4 R 4 1 110psighE o T SR 8
B EBaFr R ?

A EIREE 4y T kR T 295psigRF R B oo

B #3r % ¢ 2100psigrfcd > 2 & B FF o

C B Z € f ™ kx> » ¥ A 105psigr= bE B -

D 3¢ % ¢ 100psigrs gz » * . 105psigr= bE B -

¢% B

PRESSURE $IGNAL——J> J]_

BISTABLE

ALARM

BISTABLE ALARM CIRCUIT
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#p o 291003
fean 4 0 K104 [3.3/3.3]
B350 B3817 (P3816)

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 Ll

B. 2.

C.3.

D 4.

ANSWER: A.

S w AL GER (LTH) -
FooREARFIER Y - BRERL @ ﬁ%%—f ¢
RO EEEL BRI R v TR
T AR PR A b R A
Al

B2

C3

D 4

EE A

-
~
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fean 4 0 K104 [3.3/3.3]
B350 B3909 (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.

T EFIR ﬂmfi*%% LW (LTH) -

ARG o L R M doi PR BB R o R g Bk SR
4 % 100psigp 17 B I fads & 4% o A€ f& 7 Spsiges g + (dead band) » & ¢ 2%
(neutral zone) -

hod B oAk BenR 4 L 110psig o gk SUB A TR T O0psigRE o T A § AL
ﬁ%’{; Rk 7

A B3R E ¢ 4 100psighFfed » ¥ 2 2 EMF o

B #4F % ¢ 100psigrs gxd- » 1 7 95psigrs b B -

C EHRFEgoTfcd» X2 2 gHF -

D &3 ® ¢ = Wz » T wO5psigrs i B o

R A

\\\Xr
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#p o 291003
Soa#F 0 K1.05[2.8/2.8]
B B217 (P18)

The output pressure of a pneumatic controller is typically insufficient to drive a valve
actuator accurately. To overcome this problem, a pneumatic control system will
normally employ a/an...

A. valve actuating lead/lag unit.

B. air pressure regulator.

C. valve positioner.

D. air accumulator.

ANSWER: C.

- dg@ % 0 f B4 § (pneumatic controller) sy 3B 4 A S i 19 SR 1) P
Bobs Beno § Bk gl h s ¥ Al kK ARSR A

A § W Ects L /7% 15 (lead/lag) B ~

B # BA&E

C RMT-E

D 7§ &K

%% 1 C,
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#p o 291003
Soa#F 0 K1.05[2.8/2.8]
B350 B317 (P318)

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

The purpose of the valve positioner is to convert...

A. asmall control air pressure into a proportionally larger air pressure to adjust valve
position.

B. a large control air pressure into a proportionally smaller air pressure to adjust
valve position.

C. pneumatic force into mechanical force to adjust valve position.

D. mechanical force into pneumatic force to adjust valve position.

ANSWER: A.

%4 § R+ % ¥(pneumatic control system):rm (LT B )
R/ Behp ch i & e A ?

A Bl FrdlF Bt bl Sl F R UAFERP R -
B il g MGl S0 F R UAERMZE o
C Mg RS ik B4 > UAFRFE -

D Mibirs i F WERS > UAFRFE -

Ex A

7

=
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#p o 291003
Soa#F 0 K1.05[2.8/2.8]
B3 1 B816 (P18)

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

A. diaphragm operator.

B. pneumatic clutch.

C. torque converter.

D. valve positioner.

ANSWER: D.

- & T; # B 41 & (pneumatic controller) sy 21 & 4 8 3 Rk F chsgds iR
Fobe B F de ] R F I RSRpE R

A BRI fgg(dlaphragm operator)

B # %+ &t & = (pneumatic clutch)
C 3= 4 # & % (torque converter)
D R ™ z_i~ % (valve positioner)
%% :D.

7
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#p o 291003
SoifE 0 K1.05 [2.8/2.8]
B B1116 (P1117)

An air-operated isolation valve requires 4,800 Ibf from its diaphragm actuator and 4
inches of stem travel for proper operation. The valve positioner can supply up to 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 BREER T L AU PE S E B FD]4,800Ibf 04 & > 2 4 et chff 4R S

0 A B TR R ed b 'J80psigﬁﬂ@4 :
R E R I 5 B B A B AL R G 7

A. 15T = & v

B. 60 = 3 v

C. 120 = v

D. 240T = # v

§% B
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#p o 291003
SoifE 0 K1.05 [2.8/2.8]
B B1416 (P1217)

The purpose of a valve positioner in a typical pneumatic control system is to...

A. convert the valve controller pneumatic output signal to a mechanical force to
position the valve.

B. convert the valve controller pneumatic output signal to an electrical output to
position the valve.

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

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

ANSWER: D.

f2 Al ehg # 3 4] % ¥e(pneumatic controller)® > R %z B enp thE & e * 9

A BRI Beng fos B SRS o UAFERF R o

B ®-R &4 ¥ g &85 %%ﬁ#$?+%w’u%ﬁﬁﬁwao

CHyRRMFFHIEDF dofig Aok TLESHF > TAFRFd By ik
@@4’”ﬁ§§W?'°

D v R P4 F g &
BRA S UAFEE R

%% :D.

7

E\

A

\

‘?‘“__
;EF

| %

T
E

o E| \".‘IF
T

PArs RA5 > TAFRMPEEFZaq ER

—n\v

H‘

o
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#p o 291003
Sean 4 0 K105 [2.8/2.8]
B35 : B1517 (P1516)

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.

23

- B f B PIR AR F &Y hE S B 19 23,2008 (Ibf) e £ > 0 2 4ared o
RAs 7420 A e F @ o & BAH B NEL G ff A80T 2 med o
SIRMehI mmEd > 78 50§ R (FE P EREiTapsig) ?
A. 10 psig

B. 25 psig

C. 40 psig

D. 55 psig

g% :C
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#p o 291003
Sean 4 0 K105 [2.8/2.8]
350 B1617 (P1618)

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 up to 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.

- B F B MR R & T S S B 19 PI3,60085(Ibf) 4 £ 5 11 2 43 v PR
P FAREESE > R B o § R L ET O ped B 1]120psigen
J& o

RO ROD SR 2Bk BOE A G B R 502

A 30T = i

B 60T + &

C 90T = 3 v

D 120 = 3 +4

ERA
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#p o 291003
Sean 4 0 K105 [2.8/2.8]
Bt B2117 (P2116)

An air-operated isolation valve requires 3,200 pounds-force from its diaphragm
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.

- B BIEALR R ALY O B 1I3.200(If) 0 £ 0 012 43 SR
fae > itk *m@ﬁ°wﬁﬁﬁﬁm?i**f £160% + 354

PORM D AT AU FR SR (R E SRt ipsig) ?

A. 20 psig

B. 40 psig

C. 60 psig

D. 80 psig

FR A
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#p o 291003
SoifE 0 K1.05 [2.8/2.8]
B B2216 (P2617)

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

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

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

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

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

ANSWER: B.

TR 5 At F # R Zi= E (pneumatic valve positioner) s i+ 2

A TP R R 1‘.«ﬂgrmguﬁva?g:ﬁv; Z§ T fmEE o

B LlF“sbpﬁvigéné:i Flg Bt Behg KRR A B E D FEOR F o

CrmaitEpRFEPIBE > KFREVBEFIFOARETFERFE
S

D # i et f REBFERG LEEF 4§ R $RA4 o

%% !B.

7

“n"“ \;« % r*
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#p o 291003
SoifE 0 K1.05 [2.8/2.8]
B B2416 (P2417)

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 and the valve
stem travels 3 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 approximate air pressure at which the valve will begin to open?
A. 14 psig

B. 57 psig

C. 81 psig

D. 127 psig

ANSWER: B.

- BF IR T & AU oycd BE L g 54 3,600Ibfe4 £ > iR o i
Brcd BB e 2598 REEH&3E et { i BRI ER 2R
HLA 2K o

hok Al B R EcE B oAk R 4 S 0psig e S MR B AT S ORA R
gRIFR Y

A. 14 psig

B. 57 psig

C. 81 psig

D. 127 psig

¢% B
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#p o 291003
SoifE 0 K1.05 [2.8/2.8]
B B2516 (P2517)

An air-operated isolation valve requires 2,400 Ibf applied to the top of the actuator
diaphragm to pen. 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 ollowing 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

ANSWER: A.

~ B F IR D R AT o BAA G 5 4:2,400bfnd £ 0 i F R - @
B pads B IR T G 123 v o

bk dliE B R P AR Berde 4 R4 S0psigr ~ R M AT 5 VRS > R A
§ FAaed R 7

A. 21 psig

B. 34 psig

C. 43 psig

D. 64 psig

FR A
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g 57 0 K1.05[2.8/2.8]

B 5.1 B2716 (P2716)

An air-operated isolation valve requires 3,600 Ibf applied to the top of the actuator
diaphragm to pen. 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 ollowing 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

ANSWER: D.

- BF BREER T E AV s BESL 6 25 4 3,600lbf04 & > 4 iR oo i
B Ecds | R 4T G 8 v o

hok Al B R EcE B oAk R 4 S 0psig e S MR B AT F O RA R
gRIFR Y

A. 32 psig

B. 45 psig

C. 56 psig

D. 72 psig

¢% D
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#p o 291003
Sean 4 0 K105 [2.8/2.8]
B350 B2816 (P116)

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 valve actuator diaphragm.

ANSWER: B.

T K At f R B ?

AI‘::FE# F!{ Al BAom M e Bpd 2 26 F Kwgh o

B v i ipirdlin ikt inf MBI KRFPELFFZUASRF =Y -

CUvFRRHERMEOBE I KRV BETZF S AT F 8
& e

D PRI BAM B2 EH > VEFd ol M Ed B g 2 R4
g
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#p o 291003
SoifE 0 K1.05 [2.8/2.8]
B B2915 (P2917)

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.

- B BREHER T L v s BEN L 6 25 402,400lbf14 & > o a s PRAEF
B4 TR o ipBER BEEE TG
o e B R EE B A R4 G
1 e R BF?

A. 5.3 psig

B. 16.7 psig

C. 21.2 psig

D. 66.7 psig

§x:C

00psig * * X & " M3 % S RA - F ™
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#p o 291003
SoifE 0 K1.05 [2.8/2.8]
B8 B2917 (P2416)

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.

Tl pit - B B R A FEE S Y

A VERRFEEFI BT B2 FEORP = > RS BEFLNTLERP
BAIELBET R -

B vt ?%ng%#i%&aﬁ’i@%5§ﬂ%$$ﬁﬁﬂﬁ’Nﬁ
el o R xiléw 7 FuEt o

CHMPEH BRARP =B 4305 RUEFLAERP =8 LT #F R
B AR

D R P iIrd| B4z F F gk s ’\w#&"“f“ R 5% e A R R
I F Renizk oo

R D
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g 57 0 K1.05[2.8/2.8]

B 50 B3317 (P2216)

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.

F PR 7 R U i sR s B 192,8001bf > 3 ¢ ORR 4 & B0 45 v ehpE
Bodawr¥EF FERLEFLEEESERS FL ¥ E(nominal)117psig
}%4 o

FEFMar ¥R R Behd g fF] L

A.24 T =z

B. 48T = e

C. 94T = 3 v

D. 138 = & v

R A

!
5
)
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#p o 291003
Sean 4 0 K106 [2.5/2.6]
L0 B417 (P417)

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

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

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

D. decrease to a minimum speed set point.

ANSWER: A.

he% - 2 3] E #1534 i E (turbine governor control system) fiff # 1 kB B 4 <
il A8 phig # U 5 Mg 4 sx(fails low) > JE RS i B ¢ HE s

A BB EIEEI A R Heife i 1 FIALAE @ R o

B 'kl B IISUELE T g R i 2 @ en4 B (mismatch)fF F o
CH#%  EIARENTFHPER2LF L L (mismatch)iF 7 -
D "3 &Mk T o
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#p o 291003
Sean 4 0 K106 [2.5/2.6]
B350 B1016 (P1815)

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.

ok - B ALFOES Y B S S G B A R T i 1 it i 20
L% B Aox(failslow) » JFmisAE R € HEmsEE

Ao BRI SRR FARE A R

B " i B FIUELY T T E bk 2 404 B (mismatch)iF E o
C#F & T FIUBE T F i Mmid M 2 B en § (mismatch)if 7 -
D " 2 FETT U RERIShE T ML o
¥%:D.
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#p o 291003
Sean 4 0 K106 [2.5/2.6]
B350 B1316 (P419)

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

A. counteract; outward
B. aid; inward

C. counteract; inward
D. aid; outward
ANSWER: C.

centrifugal force by driving the flyballs

4 H3k A £ RS # A B (flyball-weight mechanical speed governor)st %,

B (LTH®) -

AR ERBFENEEAE BY o BIRN s EE B k- %

oo B4 o

A = ¢F 5 34 (counteract)
B = 5 §e4(aid)

C » p ; #%4¥(counteract)
D = ¢ ; F e4(aid)

% :C
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#p o 291003
Sean 4 0 K106 [2.5/2.6]
B350 B1815 (P1818)

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.

3 %;E;J} B0 5 - B gen® 2 (electrical bus), @ 3% & ‘Jﬂr FRWL
* % i (isochronous) 2. 38 i #05% o 4r % Rt BanG < T4 f

§%’€¢ﬁ$’iﬁﬁﬁﬁﬁﬁaﬁio
B RIS A X fdede EASE R o
R RS R B 0 X BB AR B AR
e N ?‘Fm”flr?‘)‘fﬁ’h ;\)\7 18 o
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#p o 291003
Sean 4 0 K106 [2.5/2.6]
B350 B1916 (P1920)

Given the following diesel generator design ratings:

Overspeed trip setpoint: 2000 rpm

Operating speed, no load: 1800 rpm

Operating speed, full load: 1720 rpm

Which one of the following is the speed droop for the diesel generator?
A. 2.8%

B. 3.4%

C.3.8%

D.4.4%

ANSWER: D.

A

R TR R

Az Bk 2 E ¢ 2000 rpm
FEE o & f 1 1800 rpm

Fpd o % 0 1720 rpm

TR K AR g T ik iE £ 5 (droop) ?

325



#p o 291003
Sean 4 0 K106 [2.5/2.6]
B350 B2015 (P2018)

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.

ST SR - AR o (electrical bus),m 2% B T 2
T E ;\(lsochroous)\ BER cdok minpt P g4 A 2 hT 4 f it

A k] B A B‘H&@ ’ ,’%;%;; IS0 3 AP AR T EAE T
B Ak B4 d » REE M ¥ AAdE g T
C&MP%%ﬁﬁ’ﬁ@%ﬁ’jﬂa 4o 4 AR T
D 37 %> b fpmadprags s
g% B
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#p o 291003
Sean 4 0 K106 [2.5/2.6]
B3t B2317 (P2318)

Given the following diesel generator design ratings:

Overspeed trip setpoint: 2000 rpm

Operating speed, no load: 1800 rpm

Operating speed, full load: 1720 rpm

Which one of the following is the speed droop for the diesel generator?
A. 3.6%

B. 3.8%

C.4.4%

D. 4.6%

ANSWER: C.

A

e S F LRI LE

Az Bk 2 E ¢ 2000 rpm

FedE o & § 1800 rpm

EEEE o s 0 1720 rpm

TR K SR g T s el £ 5 (drop) ?
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#p o 291003
foifE 0 K1.06 [2.5/2.6]
B B2417 (P2618)

Given the following diesel generator design ratings:

Overspeed trip setpoint: 1940 rpm

Operating speed, no load: 1800 rpm

Operating speed, full load: 1740 rpm

Which one of the following is the speed droop for the diesel generator?
A. 3.0%

B. 3.3%

C.4.0%

D. 4.6%

ANSWER: B.

A

P e S g TR S

Az K 2 E ¢ 1940 rpm

FEgd o m f 440 1800 rpm

EEEE o s 0 1740 rpm

- ¥ 5% ¥R g T adiE L% 5 (droop) ?
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#p o 291003
Sean 4 0 K106 [2.5/2.6]
B3t B2817 (P2818)

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.

- R R TE R EE R - AR IR A (electrical bus), @ 3% 5% b é{jf;ﬁi
AE B RS E £0F (speed droop) o B HIGN o B R P B A - A R4 f
Feprnsa DGAS 2 B » B R g 5 & Ak B 4P

AFF o REENR T AMITARERFET o

B #% > ARig K> I AF A B T e

C "> AREEESF > T AMATAh B afE 2 o

D "1 » R{53F » & B 44 EAgE T -

§%: B
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#p o 291003
feadp 0 KL11[2.8/2.9]
B350 B1502 (P220)

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.

By 3L BLAR T e 7

A GTFERREE AR & RS Bk T
B 51 ikt ey rdp s RF iz o
C 371 hfhif % BMPHIATHEE o

D 5 7 ®HA@BBFRBFIRCLE o
¢x: D
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FLE /SR - 291003/1 (201635 1%)
KIREME © K1.01[3.5/3.7]
5% : B5608 (P5607)

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 BEHES - SRR Bl S E T (R
Gi(offset) - ANRAERIRZHVIEAS 0 > PERISSIOURAS R 5 SZEles
ML -

ALY 5 Y

B/ 5 S

C.xuhn 5 b

D.sgfn ; s

R 22 .
EE: A
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FHE /SR - 291003/2 (2016 i)
KIREME : K1.01[3.5/3.7]
5% : B6108 (P6107)

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.

8 —IEmPZERIEEFUR B MRS - E RN ERIE R R SSCE B E—(E

{mf%E (offset) - WIRIZERIBSAVIE ) RIS ER 0 %
s HIEE BT °

AR 5 D
B/ 5 B
C.hgn kb
D50 S0

K .
E#xE: D
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FHE /SR - 291003/3 (2016 i)
KIREME © K1.03 [3.3/3.4]
3% : B4108 (P4109)

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
and the control loop must be

A. direct-acting; open

B. direct-acting; closed

C. reverse-acting; open

D. reverse-acting; closed

ANSWER: B.

S5 —HA HEK LR R R EAKRE E (R T E) -

VI

® HUKRATES AP i L SRR & = RH P

® KL IRIGHIZS T 3 H R B R E K K L o

Ry 1L H BRI KRR - el m R 0 HPZERTERROVER

AR - BAESE
B.IEFIFZER] ¢ PAES
C. R [AI%E] © BB
Dz A  FAESE

Vo

l:l/\: B

v

100% —

75 % —

50 % — = = = = =™ CONTROLLER

25 % —

| LEVEL
0 % SENSOR

X_D""""

DRAIN
WVALWE
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FHE /SR - 291003/4 (2016 #7i)
KIREME © K1.03 [3.3/3.4]
3% : B4408 (P4408)

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. Ll

B. 2.

C.3.

D. 4.

ANSWER: D.

{7 ARG /KL FE — B BB R K Azl 2s2e ] - ANSR/KAIEINE]70% - FZEfilas
SREREI LU THHAKRERIKR - & /KALFEEEI60%HT > e e fE RE RE P LARHES
IKIERUKRG - A& iSRRI TR AR AR L s A EAR AR 1 2

Al

OOw
PEREN

o4
v
o

-
N
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FHE /5T © 291003/5 (2016 i)
KIREME © K1.03 [3.3/3.4]
FF-55% - B4708 (P4707)

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
A

. Off On Off On
NSWER: B.

ST e 2R E (R N E) -
g A GH S o] 2 R SR R B R T BrAVERSE 2
i A

1. 2. 3. 4.

On Off Off On

Off On On Off

On Off On Off

Off On Off On

COow>

B

i
v

CLOSE OPEN
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FLE /ST © 291003/6 (2016 i)
KIREME © K1.03 [3.3/3.4]
5% : B4908 (P4909)

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 KRG /KL FE — B BB R K Azl 2s 2] - ANSR/KALIEINE]70% - FZEfilas
TRRERHPAE ARG R/KRIF TR - E/KALRREI60%0T - 225 AR AR REh (/K
KRR -

NHEERRREAY AT S T (R A LK AL PR S5 A AR AR 1 7

Al

OOw
PEREN

i)
i
w

-
i
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Rl E/3E%E : 291003/7 (2016 #7i)
KIREME © K1.03 [3.3/3.4]
FF5% + B5009(P5009)

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 2R E (R N E) -
g A GH S ] 2 R SR RE B R RAPARYER SR 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

i
v
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FLE/EESE : 291003/8 (2016 i)
HIREHE © K1.03 [3.3/3.4]
9% : B5408 (P5409)

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.
A

Off On On Off
NSWER: B.

ST e 2R E (R N E) -
g A GH S o] 2 R SR R B R T BrAVERSE 2
LTPN
1. 2. 3. 4.
On Off On On
Off On Off Off
On Off Off On
Off On On Off

COow>

i
v

B

2 3
l l T ] ano eate

Yy

®
Vo

CLOSE OPEN
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Rl E/EE%E : 291003/9 (2016 #7i)
KIREME : K1.03 [3.3/3.4]
5% © B5808 (P5809)

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.

— B [RIZERI EE B e F 2 E (L SR B R e - DARERT Ry /KRE/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
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Rl E/EE%E : 291003/10 (2016 i)
KIREME : K1.03 [3.3/3.4]
FF5% © B6309 (P6309)

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.

BRI

o—IE[mFZERIELBIAREZERIES - K ACE AL ARsE KU RUKE LAY RENM 8%
Wil > DAMERF s /KRB /KL

ol a i A LS SRR SR /IOK i it

NEURRTZERIRE o ]k T B i e P R e AR i 2

A. AEB

B. BELC

C.CHiD

D. DELA
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FHERESE © 291003/11 (2016 #73H)
KIREME © K1.03 [3.3/3.4]
5% : B6808 (P6809)

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. Off On On On
C. On Off Off Off
D
A

. Off On On Off
NSWER: B.

ST e 2R E (R N E) -
g A GH S o] 2 R SR RE R R RAPARYER SR 2
i A
1 2 3 4
On On On On
Off On On On
On Off Off Off
Off On On Off

COow>

i
v

B

1.2 3 4 ODRGATE
l l | T T ano carte
| X not Gate
YyYy
213
Y l
OPEN CLOSE
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FHERESE © 291003/12 (2016 #73H)
KIREME © K1.03 [3.3/3.4]
FF9€ : B7008 (P7007)

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.

S5 — R R el (R T [E]) -

—IEAERICLER RS - FAGERIF AR B DR © & R
10 R B2 el ms st i (H OO P & ey - fZehilwisin cH a5t /550% o HATEE I H
it FEE TR 2 A 100 °F i e 2 i o sl 2y 70% -

LA B LR B Ry fo] 2

A. 90°F%(140°F

B. 90°F%(115°F

C. 65°F%(140°F

D. 65°F%(115°F

Vo

l:l/\: D

v

TEMPERATURE LUBE

TRANSMITTER | OIL
CONTROLLER -

COOLING _ i’ il HEAT EXCHANGER
WATER

TEMPERATURE :I COOLING
CONTROL VALVE 1 WATER

7

LUBE PUMP
oiL
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Rl E/EE%E : 291003/13 (2016 i)
KIREME : K1.03 [3.3/3.4]
FFo% © B7108 (P7109)

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.CandD

D.Dand A

ANSWER: D.

BRI

o—IE[mPZERIELBISREZRIES - K I G KR4S 7K E _ LR REN S H]
TEAL > PASERFRE/KIE/KAL

o2l a i A ELRE RS & KRB /K i it

NHIRTRZERIRE > {R[ERE AT B i PR B AT 7

A. AEB

B. BELC

C.CHiD

D. DELA

D
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FHERESE © 291003/14 (2016 #73H)
KIREME © K1.03 [3.3/3.4]
FF3% © B7109 (P7108)

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.

— R KUK 2] - DU LRI B K s - el a7k
2B EN - (HHAREKEN K IR — SR ER -

BRI KL - 2058 B AR K RO R K HUE G AE L PR AR TR %
L = S /KRIADKALIR I » 226138 R B8 /K LR K E 1 L AR R
BRI - ALBARIEER GLR 5 Al BRI EIRRE N KR K 5
SKRIER -

AUEE IR > AIRER e iEdIER s A Frs[#E s BRI
BEBI A I -

AL E

BAE ; %=

Ce ' H

D.5 %=

EZE: D
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Rl E /EE%E : 291003/15 (2016:4714)
KIREME © K1.03 [3.3/3.4]
3% : B7309 (P7309)

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.

— BBz s P AR KRB K AL - & 7 KR K A B S AR E (E.50% ) &
R > PZEI S LSR5 F550% o /KMKAIBER BTt - iiZEmles (EK AR E
60% - JEEHRFZE e I L EREE 5 90%

FEE/KIE 7K AL Fy60%lRF L% 251 (% & (offset) Ky 2% /b 2

A. 10%

B. 30%

C. 40%

D.67%

oS .
l/_}:l\/\ ° A

v
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FHERESE © 291003/16 (2016 #73H)
KIREME © K1.03 [3.3/3.4]
FF3%  B7508 (P7509)

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 RAG /K /K E BE R GE /KR 0y E 426 R E (R T E]) -

PR E 2R KRS /K AL IR 23 AL o T 4ERFEE/KIE KA AR E eI HIEs s E
B I T 10%[EIA9 18

NEIR R KR 7K B A4 2

A FEIEE BRI

B. 1= = EEBINARE Sy 24

C. RAER A EE 2]

D5 = EEFInE 7 $22 i

v
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FLE/EESE : 291003/17 (2016 i)
HIREHE © K1.03 [3.3/3.4]
FE9% © B7603 (P7603)

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

BXR-

é.’.§7J<7FﬁE’77J<ﬁZi""'7JDHT PEES R (E /K LR AU K T E A2 EE P RS BrEE B 2 AL
o EKIERY/KALR S » PEfIEs R fE /KALRES/K M E A ELL AT AR R 5 /D

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
1 EE T A ] LUR D o

AGfE R

B.idE 8%

(O |
D3l ¢ 5H7%E

3
‘W
O

l:l

™= =7 7™ CONTROLLER
1

1

1
| LEvEL
0% SENSOR

X_D"'""

DRAIN
VALVE
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FHERESE © 291003/18 (2016 #73H)
KIREME : K1.03 [3.3/3.4]
FF3k - B7622 (P7623)

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.

— L2 5 F AR FE R (R /KRG /K AL © & /KRS /K Ar B g5 1Y R E (H 20 feet £H
WE-Eis > FZelas 0y HHERSE F550% o

H Al /KR /K ALREE 1225 feet [ f2edfil s Ay HH EHS% B 75% o BEIERI=sAIfEK
FEKAL LB R 25/ ) 2

A. 10430 feet

B. 10440 feet

C. 20430 feet

D. 20240 feet

Vo

l:l/\: A

v
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FHERESE © 291003/19 (2016 #73H)
KIREME © K1.03 [3.3/3.4]
FF3% - B7663 (P7663)

A proportional controller is being used to control the water level in a tank. Initially,
the controller input and output signals are both stable at 50 percent of their full range.
If the controller input signal increases to 60 percent, the controller output signal will
increase to 90 percent.

What is the gain for this controller?

A.0.25

B.0.5

C.20

D.4.0

ANSWER: D.

— EE Bz s A ARAZE R R KREZKAL » B pZEmilas iy A s il sl iR e et
MRy = H50% o AR PZEMR S A SRS DIEI60% - FZEfilasa i HaraE Al
HENNEI90% o FEPERIEsHYIE EIE /D 2

A.0.25
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FHERESE © 291003/20 (2016 #73H)
KIREME © K1.03 [3.3/3.4]
FF3% - B7673 (P7673)

Which one of the following is a characteristic that applies to a proportional-only
controller, but not to a proportional-integral controller?

A. Gain

B. Offset

C. Rate component

D. Bistable component

ANSWER: B.

NEIEE B RA EL IR ss iy — IR - (BN BELGI-E R es ©
A BE25(Gain)

B.{mf%1E (Offset)

C.EER4H {4 (Rate component)

D.EEfERE4H (4-(Bistable component)

oS .
l/_}:l\/\ ° B

v
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FHERESE © 291003/21 (2016 #73H)
KIREME : K1.03 [3.4/3.5]
FF3% - B7682 (P7682)

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

Which one of the following combinations of flow rate (F), level (L), pressure (P), and
temperature (T) inputs will result in the valve receiving a CLOSE signal? (The
options below indicate whether the parameters are higher or lower than the associated
bistable setpoints.)

INPUTS
F L P T
A. Higher Higher Lower Higher
B. Lower Lower Higher Lower
C. Higher Lower Lower Higher
D. Lower Higher Higher Lower
ANSWER: A.

SERRIPETH e iR E (R T E) -
Nl A& EFERERF) ~ KAL) ~ BRTI(P) B (T) s el &40 & nl BRI 3%
W ERARARYERSE ? (T YRR RZ 2B S N BRI ERA SR REE E (H)
TN
F L P T
=)= S N0/

A.
B. &R &R &R BN
C.
D

=30 AN 39/ N (39 =TS
\’F &R &R &R

=R
|~
EE
g~

UOR GATE

1 ] anp cate
X noteatE
F - FLOW RATE
L - LEVEL
P - PRESSURE
213 T- TEMPERATURE
v l
OPEN CLOSE
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FHERESE © 291003/22 (2016 #73H)
KIREME © K1.04 [3.3/3.3]
FF3%  B4509 (P4508)

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. Ll

B. 2.

C.3.

D. 4.

ANSWER: D.
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Tl H/58%E © 291003/23 (2016 i)
HIGESE © K1.04 [3.3/3.3]
FF9€ : B4609 (P4607)

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: B.
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FLE/EESE : 291003/24 (2016 i)
HIGESE © K1.04 [3.3/3.3]
FF9€ : B5109 (P5107)

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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FHERESE © 291003/25 (2016 #71H)
KIREME © K1.04 [3.3/3.3]
F5% + B5309 (P5308)

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.
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FHERESE © 291003/26 (2016 #73H)
KIREME © K1.04 [3.3/3.3]
FF3% + B5509 (P5508)

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.

— R AR L e PR A — PR R ORI - PZElEsAILLl
T Ry T0°F £ 120°F -
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ﬂE/ 5)‘5 291003/27 (2016 i)
,:?—5);% ; 85609 (P5608)

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.
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R} E/5E%E © 291003/28 (2016 i)
HIGESE © K1.04 [3.3/3.3]
Feg © B5709 (P5708)

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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R} H/RE%E  291003/29 (2016 #7)
HIGESE © K1.04 [3.3/3.3]
FE9% © B5908 (P5908)

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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FHERESE © 291003/30 (2016 #73H)
KIREME © K1.04 [3.3/3.3]
FF3% + B6208 (P6209)

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.
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FlH /5858 © 291003/31 (2016 i)
HIGESE © K1.04 [3.3/3.3]
FF9€ : B6409 (P6408)

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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ﬂE/ 5}"5 291003/32 (2016 i)
,:?—5);% ; 86609 (P6607)

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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FHERESE © 291003/33 (2016 #73H)
KIREME © K1.04 [3.3/3.3]
FF3% © B6709 (P6707)

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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FHERESE © 291003/34 (2016 #73H)
KIREME © K1.04 [3.3/3.3]
FF5% + B6909 (P6908)

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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FHERESE © 291003/35 (2016 #73H)
KIREME © K1.04 [3.3/3.3]
FF3% + B7408 (P7408)

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
A

. On Off On On
NSWER: B.
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R} H/RE%E  291003/36 (2016 #7i)
HIGESE © K1.04 [3.3/3.3]
FE9E © B7623 (P7622)

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.
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