Z™H O |7 T/F 22X (20184 18t7))

Ho|M 2HME 4= Q= inverse response2 S HENH AQ| reboiler level2 O & = Q
g MES 2l HIKMO|E St=0| boil-up rate?} OIS W He[= ROLX{OF ot
PRI =7t o2 J1=0of o5 2 ThoAM Q| fluid 2E7F Yotd £I|7t AN 28 e

= fluidQ| 0| S7t8lf Zxuto] M7} S7t5H= inverse responseZt ZHAMSECE (True)

- Exothermic packed bed reactorOj| A| feed2| 2= H30| 2 =2 E0| inverse response”f Ht
Wt 4 QITh Feedo| 27t SIIOHE WA =Tt WatH inlet REOA B ¥Z0| YojLt
295 80| AIZICH Outlet HOR 242 Feed SE7F HOIH ¥HSop T UOIRIEE O]
0S50 LAH2 = outlet] 27} ZAATHLE O F A|ZH0] S =20 M BESOMS| Fge
2 CIA| outlete| 2= 7f Z713tct ZXSIAS Q8] MO F7|E A StH inverse response

7t X|LtZh O|=0f MO E ot o[z ZHE =2zt + UL (False)

for

- Root Locus diagram2 parameter value0j| [tE closed-loop poles®| 2IX|E EOF=04|, O j
diagram@| 22 pole2RH= YHLIZF BOX|L, zero2= &= O[EE[= HHE 7HTICh

(True)

' Y T .
- Mason's rule2 }=r’;e o AZ 7HX|=H|, o] I 7’42 feedback loop?t negative feedbackO|

2t 7t SHCt 2HeF positive feedbackO| ™ 1+m.7t 1-m.2 HRO{Of }1, O [ O stable

st MEjE HOELC} (False, CHEE unstable®)
- Ideal PID controller= physically unrealizabled}C}. (True)
- Pade approximation2 @2l transfer function®| ARBFZEFS HSIA|Z|X| =L} (True)
- Instrument description0j| M 'EE'= Electric ExchangerE 2L}, (False)
- 11X 3™HO| A critical frequency= PAO| -90°¢! [o| frequencyO|LCt. (False)
- P&ID= property and instrument diagrams 2|0|$tC}. (False)
- PREOMK| O 7| = Ke7b S7H0f el ARootS S7HkAIZILE (T) [OK]

- SOPDTE Direct Synthesis Method& 0|23} X{|0f7|precessE ToIH

e
|
12
=t
I
1

:1;-\

(1+- +

K(r,+8) (n+mls  n+m O|Ct. O] U Time delay= 1st order Taylor series

approximationg 0|235}0] ¢t Zi0|Ct. (True)

- IMCE AH Controller?t model?Zto| errorg O|&3st= BIEIO|CE (X)

- Pade approximation2 T Eat4=9| order& HfRX| QL X|3t Taylor series approximation0f H|s|



accuracy?t %11 oscillatory behaviorg& HEQICh= THEO| QUL (False, Pade approximation2

Taylor series approximationdj| H|sl| accuracyZt =L}

- Ideal PID controller= physically unrealizable &}7| {20 modified form& At&3%}j0F s},

modified form& S} filtering 22 Y2 4= ULt (True)

- General stabilityE 7|=C 2 [IF S I} LHPRt &40 Tt 20| =XHTICEH linear systemO|

stablestCtl & 4= QUCt (False, |55 H|QlsioF &)

- Critical freqency?} 042 7§ =X|$HCHH Bode stability 2 CF Nyquist stability criteriaE A5t
20| =L} (True)

- In Taylor series approximation, phase angle (PA) is different unlike the pade approximation. (False,
Pade approxtimaionT PA= different, ARO| ZfCtH)

- In closed loop system, if gain of Gg is 1.01, lower Kc can make system stable. (False True, Go Q|
= A0 Keob S 2|0 JRB R Go ez hikote S 2 KcE AFEStH 10120 &
OFE == QICh TO|AOMH- e F 0L unstableStE})

- The frequency where the Phase Angle reaches -90° is called critical frequency. (False, -180°)

- PID H|0{7|7} Frequency Responsel 77|X|= F& & PHO7|2t ASALESH= B2 K72 5715t
™, ARoi =2 B 7tSt, Phase angleOf= OtF & Bsk7t QICH (True)

- The transfer function of the basie pure time delay, G(s) = e~%, can be approximated by the
Taylor series approximation or the Pade approximations (1/1 and 2/2). Among these, only the
Taylor series approximation may be physically unrealizable due to the increase in the order of

the numerator of the transfer function. (True, Lecture note 7-7) [OK]

- The ideal PID controller is physically unrealizable since the order of the denominator of its
transfer function is smaller than that of the numerator, and therefore a modified form is

required. (True, Lecture note 8-20) [OK]
- ARO|| CH$t Bode plot2 0|28l ™MHTI9| time delayE & = UL} (False) [OK]

- Time delayZ Taylor series approximationS O| 23810 ZAtg AL 1XIELC 2X2 ZAtSt= A
0|  physically realized (?) ol ZIC}. (False)

- Time delayd| CH®t polynomial approximation & pade approximation2 transfer function|

orderE H3IA|ZICE (False)
- Direct synthesis method0jA| (Y/R)d =1 O| E|= AL+ realizabled|C}. (False)

- Pade approximation=2 At2SIH ARL} phase angle 2 & exactdt £/t LA Bt= = QULCH

mn



(False)

- M2 3™ M= P controlZt W& sensorL} actuatorOfA] CtE dynamics?} EX|SIEHELE offset

Of £0[X| =L (True)

Margin2 systemO| stability limita} 0OtL} 717710 J}=X| LIEIH= AL E, MarginO] 2™
stability limitdt 7424 Cte 50|22 systemO| Qt™SIL. (False, MarginO| 3™ systemO|
stability limita} 2 O{EIC})

Set-point change0f CH%t P-controlo| AL Gain(]{: )2 =0|H offset0] EHED SLhE I W

2t ZIC (True)

robustness= %2 disturbanceLt REO| EHSHOE £t XNLIZE ESSt= A|AHO M

HEZ LIEMHCE (True, #210| SE2X| %3)
- Ziegler-Nichols tuning0j| A|= rule of thumb0j 2|5 parametergt2 FSHCt. (True, 223

- Frequency response0]| CH3}, critical frequencyOf|A{2| open-loop gain (Kor (w,) )0| 1EC} 2=

3
£ OtHE| responseE HQICE (True)

- Controllerg AA 10| A integral error& A2 [, ITAE(Integral of the Time-weighted
Absolute Error)E AF23SHH| &|H persisting oscillation 2 Ct large overshoot2 Q10§7| {8t |0
EH8MIHds2 EO|A EICh (False, 222 HF2 ISEQ| Cist OO, ITAEE ALESHH

initial response 2 C} £|Z 9| persisting oscillation2 SI047| /st MO E MA|SHA =IC})

- Process7t 1st-order SystemO|1, HX|| Close-loop SystemZ P-Control2 E3l X|O{SHCHH,

Disturbance effect& 2% HAHE 4= QULC| (False, HH E715)

- P-Control2 £ B HO{0| A, OffsetS & H7Hste S o FPEIE E7Hs3Ct. (False,
40

589 4% Offsetg TR MA 7ts)

- Process7t 1st-Order SystemO|11, K| Close-loop SystemZ PI-Control2 Sdoff HO{3ICtn 71

StAL. 47| M Controller Gain Kﬂf Z7t5lH ResponseZt WElX| D TS0| L HA gilist

= O

H, M& Time constant 727} ZtASIH ResponseZl WatX|n FS0| L2 A LAsHCE
(False, 1st Order Process= PI-Control S0 A Controller Gain Xc7f Z 715 H Response?} WHEt
X1 ZE0| O IA wasict DX 2Yo| A0gt £cIt ZI5HE ResponseZt x| 1

30| B Mot 230 2F7UAS)

- Gain margin2 1/AR(wg)Z 5}, Phase margin2 ®(w)+180°2 oL} (False, wy 2F we 7t
MZ BHYRACEH)

- Small GM and PM2 sluggishst E%&Z EC9IC}. (False, Large GM, PMO| sluggishO|LC}.)

=

P, 28Ae] BE 20| 2o dRE RV SN s

- Routh =&0{2||0|2 oFHAM S mict

Mot

o — L



Routh Z=%Ho| H|1g€o| BE QAE0| 0 OfL|H & 0|0|OF L.  (Frue; False)

I_I_

- Open-loop T Erat=9| frequency response®| amplitude ratioZ} critical frequencyO| A 1ELCH 3
™ closed-loop X0 A|AEI2 OHHST, 10|E|H sustained TISS EHO|1, 1ECH ZOMH A|A

BlO| 20tHSRICt (false)

- Closed-loop response of integrating systemOf|A{ PI control(L=0)¥ [f, -Kc 0| Z7t5tH
oscillation O] ZrASIC} (True) [ZO|XIZE 8-34]

- Frequency responseQj| A| critical frequency= 2nd order process £E ZEX|st= £f0|C}. (False Of

SE=)

- Rule of thumb& MZtS|& [, Gain Margin2 1.7~2.09| £f0|11, Phase Margin 30~45% ¢! [

well-tuned systemO|2t1 & = QIC}. (True) [Z2|AtZE 10-14]

St

- Transfer function2 &4t frequency response& 7t%ICE (False) [unstable function2 unstable
outputO| M 7ZICt ZHO|XtZE 9-10]

o

- interacting processO| M gi& =2|™ underdamped & #= QIC}. (False &S 7|&4E damping
coefficientd] Z}7tQX|7| 20|, 8HZ) [Ao|XtE 7-13 E=X]

- gain scheduling 2 gaing TableO| M3l =1 A=of W2t H3IA|F|ZIC= SE0|Ct. (True)

- For multiple loop-feedback control system, product of the transfer function should be in the

order of pathway of the system. (True)

- Regardless of the stability, all transfer functions have frequency response, which can be obtained
directly from G(jw). (False)

- Digital PID controller0f|A| velocity form& position form3t CtEH| summationO| Q1 pgtE =
2t EICH (True) [Zo|XtE 8-24]

- Closed-Loop response of 1%t order system0j|A| load change(R=0) & [} PI controlOf A KcE &
7tA|Z| ™ compensation of disturbanceZt W2lX| 1 oscillatory responses 2 MO XIC} (True)

[Z2o|Xt& 8-30]
- Pade Approximation 2 ARI1} Phase angle & Cf exactZ5E HO{L{ ULt (False)

- MASON'S RULEO||A{ product of all transfer functions in the entire feedback loop= &4

negative 25 & J}XICt (False)
- Lumped parameter system(ODE)2| H4=52 Z7tHQl QX|ELCt A|ZH0| o|ESICE (True)

- As Kc increases, faster compensation of disturbance and less oscillatory response can be

achieved. (Frue False)



- Open-loop transfer function2 X0 = Qto| MYUS4+=9| S92, &at AL E Sol{oFRt
OtL}. (False) (1 input-1 output?| ZL0= =AM Z S5HX| S0t E|7[0f)

- frequency responseE Mgt AL high frequencyO| Mo| MEHE M| mwetstr| QsiM=
Inverse Nyquist Diagram2 =28} OF3tC}. (True) (Nyquist DiagramOf| A high frequency= &7
T HOA LtELLID, ARQ| 7|7} ZrADiCt MEtA ™ X0 F=ot §EE 27| o{FLC

12 7|0 Inverse Nyquist Diagram& 2823l £ A43}{0Fstot)

- PI controllerOf| M 7; 7} ZASIH ARy, O ZtAd| QHMSICE. (False, PI controllero| A 7; 7} ZA

[
S ARy, O S7tal S QPEsiTICt. Fob==0f mar dgrel 7(7F Hetd =+ US)

- Nyquist stability criterion0jj A 2AEHMHAO| (-1,0)2 critical frequency”t -1800|11 ARO| 121 H
Of SHESELE. (true) [OK Z2[At= 10-16]

- IMCE O|&3%t tuning®l2 direct synthesis BIHO|| Al processQ| transfer functiong E+=2 Fgt

—

M M4 = e physically unrealizabilityE siZ2g = QUCHTrue). [Z oAtz 11-23]

- Critical frequencyOf| M 2| Go ©| gaing E™ 1 processQ| M HEtar £~ =0, OfUj

critical frequencyO| A{Q| gainO| 1EC} 3™ 1 processe= stableS|CH(False).



