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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) — EXAMINATION - Winter -2025

Subject Code: 4361703 Date: 18-11-2025
Subject Name: Advance Process Control
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1.  Attempt all questions.
2 Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.

Marks
Q.1 (a) Define process control and its importance in industrial applications. 03
WA 5219 ualld 5 wel 9e521ud W [WG5QAAHl def Hecd
Lldl.
(b) Describe the function of a PID controller and its components (P, I, and D). 04

PID 52163 el deil $:lels2 (P, I, 34l D) el S1ae] clet 530,

(c) Explain closed loop system with block diagram and Compare Closed-loop 07
Systems with Open-loop Systems.
6efls SIRAIAIH 418 $lAS GU [ Auodl A wUA-qU ([Hery

18 selps quU iRl ddeil 52U
OR
(c) Explain process variables with a Continuous Stirred Tank Heater (CSTH) 07
process example.
Continuous Stirred Tank Heater (CSTH) U(sdlell GeleWl Ale VA

A1Aey A yHdl.
Q.2 (a) Give advantages of Feedforward Control scheme. 03

515814 $21¢ WHell slAEL ¥ 1Y),

(b) Explain the response of a closed-loop system with a Pl controller for a 04
step input.
U 8e1Y2 4l Pl 5216 A18 selops-qu [Rieuell Uldetld qudl.

(c) Derive transfer functions of Closed Loop system with functional block 07
diagram.
§o52leld 6als SIRAIAM A sAlpS U [MRMeAL 21e4sR §5Uet

Hodl,
OR
Q.2 (a) Give advantages of Cascade Control scheme. 03

51355 5219 Alogelloll slUel dul.

(b) Discuss Ziegler —Nichols controller tuning method. 04
[33o162- (1516 52162 2 [e1ol Useg, [defl uul 53).

(c) Evaluate the advantages and limitations of PID control over Pl and PD 07
control systems.
Pl 3ol PD (A1l (A2eH] UR PID [AARIel §lU&L WA HAlEIu\o]

YRSl 52U
Q.3 (a) Listthe main components of a DDC system. 03
SRS [S[wed 521d (DDC) [eHetl Yud s1leie2 «fl L€l Waild).
(b) Discuss DC motor speed control application of DDC in brief. 04
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SIS1a{lefl Slafl Hle: adls 5214 A (w3 elelsfl AlaHui AUl 52,
Explain working of Direct Digital Controller (DDC) with block diagram
of digital controller.
(S22d S2laetl valls SIAAMH ALA SRS (S[aed 52l6R (DDC) <f
s yHond).

OR
Discuss benefits of Direct Digital Control (DDC).
slulse (S(esed 5216 (DDC) <l sluelulefl AUl 53,
Draw and discuss Direct Digital Control (DDC) process control loop.
slRs2 (S[ed 52ld (DDC) WA 52la gu el] w uul 53,
Design a DDC system for controlling the temperature in an air heater and
explain each component.
AR SleHi dluHletal [AA(Ad sal HIZ DDC (AU [Sahleel 521 A
€5 SWleloal YHAl.
Describe Artificial Neural Network (ANN).
AL [sR1AA Ret A2ds (ANN)] aglt 521,
Compare Cascade Control with conventional feedback control systems.
5edQleld (5505 5214 (MM U1 51335 521dedl qdeil 52U
Explain Feedforward control of a Drum Boiler with neat sketch. &9
B 15(d A1 SH tllSERq] §1581dS 5214 Yuxdl.

OR
State an application of fuzzy logic.
§9] @l(s ol (w3l sl
Compare Selective Control v/s Adaptive Control.
[id(sed 214 vis AS(ed 52\dsil qdetl 52U
Explain Cascade Control of a Jacketed CSTR with neat sketch.
A9 ¥I5[d A1 BES CSTR «ll 51355 5214 ol AHodl.
Give the classification of Artificial Neural Network (ANN).
WLR(S[RIUY *Je Aeds (ANN) «f 45231 3414,
Explain Split-range control scheme.
[Rugz-3-os $21d 21U Ul
Explain Override control to protect a Boiler system with neat sketch.
AW ALS[d A WlPER (MM YRAed AWML HI2 HdRUSS
EUETERICICIE

OR
Discuss the importance of fuzzification and defuzzification in fuzzy logic
systems.
s dlles RiRruUl §AN 552Ut wal [S5(3(s32Uesll Hecasdl yUl
52,
Explain Ratio Control with neat sketch.
A9 15[ A1 AL 5219 YAl
Design an Adaptive Control system for a dynamic industrial process and
evaluate its ability to handle process disturbances.
SRIGLMS Sos2lud VAU Ui W3[ed 52ld (iU [SHLeet 5
W UlsAHi [d@Ua [ (Fd salefl defl &Hdle] Yeuiset 5.
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