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(1) Q1 is compulsory Gt el §
(2) Attempt any three from the remainix;_g: | ;
(3) Assume suitable data wherever necessary
Answer any four from the followmg : | ‘ -_: A - s 20
Differentiate between zero order hold and first order hold

Obtain the pulse transfer functmn for the sy&tem descrlbed b’y the discrete
time state model s :

x(k + 1) [ :313 & £~ %?SJ x(k) + [O}u(k)
i x, (k)
k)=~ 0 5 1
“ o | xz"'(k)}

Why is 1t necessary to perfbrm bmnear transformanon in order to perform
Routh- Hurmtz test on a discrete time sysx;em?

Analyze the contro-llabil-i‘ty a-nd' o‘bserv-ability of the system described by

b =[-05 0.‘5{)“l (k)]

x, (k)

}ustify;t‘}}e ‘stat;einent ‘Internal stability ensures controller realizability’

[Turn over
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2 QP Code : 36370

Q.2 a. Show the image of the following in Z plane

jo
€ b
o
-3 | o
d al @
- -
§ plane

where —g; = —~1, =0 =45 wy =j7 'an‘d Wy = —j5

b. Find the pulse trahsfef function

_ of the following system using sampled
signal flow graph approach. :

RS o Y0, —— g Ol
Rl ~= e G, 5} ey Golis) e i
B L) vl ]
His) .}t
Q3 a .‘Determine. the stability of a discrete time system with a characteristic
equation

z* —1.723 +1.0422 — 0.286z + 0.024 =-

using Jury’s stability test.

[Turn over
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Obtain the discrete time state equation and output equat}on for the 10
following continuous time system Sl ;

;1 _ -3 T
) —-1 O ;";

X2
y(t)—{ﬂ 4] x(f)

Take sampling time as 0.1 sectmd S

Give the controllable, abservabie a.nd dwgonal reaiu:atlon for thme pulse 10
transfer function : _

G(z) 4z - 122 +1L/

npled Comlder»SYStem 10

x(k+ 1) *Gx(k) £ H u(k)

Des:gn a state feedback cmtwiler t@ piace the clossed loop poles at 0.5
andﬂ6 of O L R
b

S ¥ B D

Alsoldrawf‘the block diagram of the closed loop system thus obtained.

A Eﬁa com‘roll dcaerﬂ)ed by the following relation between input e(t) 10
méoutput u(t) 4

ristic
t

: 1 ae(t)
u(t) k (e(t)+}~—je(t)dt+T = ]

OBtla;ip-j-ﬂaé"ﬂiscrete time PID controller transfer function U (z)/ E (z)

/er
[Turn over
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4 QP Code 36370 s

b. Design a prediction observer for dead beat response for th,e fo*Howmg
system

016 2167 [
x(k+1)=[_0_16 116Jx(k)+[ :}u(k)
i1 1 1x<k>

Q.6 a. Define position, velocity and acccleratwn error eoefﬁclent for a discrete
time system. Also find the: steaﬁy State error ﬁ‘:vr Stﬁp, ramp and parabohc
inputs for a system W1th open leep 'transfer func e

ol e 0D . .
GH(Z) (z 1)(3 _0252)(z+01)

b. DE:Stgl a dlSC-I’BIC tlme PID conther ﬁ)r thc followmg continuous time
PID settmgs K=1, Td—-AZ 53 T-—4OS ﬁnd sampllng time Te=Is to obtain

bumpless transfer, Draw the blOCk dlagram of the system with the 2
! degree of freedom controller sa abtamed
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s 4
sstion No. 1 is compulsory.
any Three out of remaining questions.

sumptions made should be clearly stated.

m any Four

Define Project and explain the Project structure.
plain the role of constructor.

ain the format of Purchase requisition slip.
iplain what is PUNCH LIST and its importance.

ot slain the cable scheduling with suitable example
olic st out the Engineering project deliverables and explain each one’s importance
“xplain the importance of specification sheet. Explain the specification sheet

for Thermocouple.

Deaw and explain the hook up diagram for DP transmitter & Prepare the BOM for it
Explain what is Engineering procurement procedure and methods, Also explain
e Purchase order (P.O) format

ain DCS or SCADA graphics in detail.
and explain Electronic loop wiring diagram for Level control loop.

2in different standard used in Instrumentation projects.
sckout procedure for Control valve and DP Transmitter.

2 short note on (ANY TWO)

7. CAT and SAT
Je=w and explain instrument location plan with example.
Scheduling techniques.

F765B4AF9629D2B23406B13A0E3B68A7
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Q. P. Code : 40031

(3 Hours ) ( Total marks : 80)
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Duration: 03 Hours. Total marks: 80

N. B. (1) Question No. 1 is compulsory.
(2) Answer any Three out of remaining questions.
(3) Assumptions made should be clearly stated.
Q.1 Explain any Four X . 20
a) Valve Sizing -
b) Piping Geometry Factor
¢) Expansion Factor
d) Control Panel Ventilation
e) ATC and ATO type of actuators

Q.2  a) Size the control valve for following data 10
Fluid = water, P1=42.6 psia, T B=34] psia,
q=1600 gpm Ca=17 D = 8 ** schedule 40
b) What is choked flow? Explain Flashing and Cavitation with reference
to fluid pressure and velocity profile diagram 10

Q3 a) Exﬁla'u; sources of valve noise. _ 10
b) Explain RTD Installation and its Calibration. 10

Q.4 a) A_30” buﬁerﬂy valve is to be operated under following conditions
Fluid = water, flow rate =25000gpm, P; =65 psia, P> =49psia
P, =0.6 psia, Inside diameter = 29.25” What is the extent of cavitation? 10

- b) Explain IP classification 10

- Q3 - a) Explain Selection and sizing considerations for Actuator 10
b) Explain working of relief valve and rupture disc 10

- Q6 Write anote on (ANY TWO) 20

a) Bath Tub Curve with reference to Reliability
“b) System Engineering
¢) Control room layout and its environment
Page 1 of 1
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Answer the following: -- _
(2) Explain the properties of moderator used in a nuclcm" réaetor.
(b) Explain the importance of nonconventional energy sources. 5
{c) With respect to wind turbine, explain pitch cmtrol and yaw control sys‘tem
(d) Explain briefly the following boiler accessolees.__-_- -

(1) Economizer (ii) Air Preheater.

Explain water tube & fire tube bmlers

&) Explain coal handling & ash handhng plant of thcrmal pawcr stahon 4

) Draw the schematic dxag:am of modem steam power plan,t & eXplam 1ts operanon
Explain various methods o;f steam turbine componndmg

Explain dlffercnt types of wmd turbmes with neat dxagmm
With ﬂ;tehel.ghlopk dla.grams explam the Qperannns of standalone & grid interactive
Solar ghoto\?bltmc sysnems R

ass . turbmes & e);pimn the working of pelton turbine with neat diagram.
ra - achemat:c dlagram of nuclea: power station and explain its operation.

nctes oﬂapy t:wo -
of Sr&rwus power plants

3 o ok e ok sk ok ke ok ok ok ok ok ok
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Qm Code- 31965
Time: 3 Hours i & Tota{ Marks 80
3. (1) Question No. ONE is compulsory. L
(2) Solve any three questions from remaining five questions.
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