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PARTB

4.

With reference to adjusting pneumatic PID controllers,

(i) Explain four major characteristics which affect system dynamics (08 Marks)

(ii) Explain the checks to be done in the system before any adjustment made to the controller

(08 Marks)
5
(i) Define Electrical Servomotor (04 Marks)
(ii) Explain two methods available to transmit the feedback from servomotor (06 Marks)
(iii) Briefly explain the characteristics of two phase A.C. servomotor (06 Marks)
6.
To control two or more final controlling elements. Split range control systems are used on ships
(i). State two applications of split range control can be utilized on a ship. (04 Marks)
(ii). Describe “dead band” on slit control system. (04 Marks)
(iii) Sketch and describe a split control system could be use in one application of part(a). (08 Marks)
Part C
-
a. What is the difference between wire and a cable? (04 Marks)
b. What is meant by voltage grading of the cables? (04 Marks)
c. Explain the Function of a fuse and what kind of protection offered by a fuse? (04 Marks)
d. Distinguish the Protective Earth (PE) and Functional Earth. (04 Marks)
8. Explain the following cases.
a. Diac cannot be used to make ‘controlled dimmer’ for an incandescent lamp. (04 Marks)
b. Some SCRs indicate continuity in both directions between the two terminals, “gate” and “cathode”.
(04 Marks)
c. Aseries Diacis applied with gate terminal, in Triac AC dimmer circuits. (04 Marks)

d. The reverse blocking capacity of a GTO is small due to the presence of anode shorts. (04 Marks)
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91
a. Describe Stroboscopic effect and Danger of using single white light with a single phase alternating
supply. (05 Marks)
b. Explain the Working Principle of CFL lamp. (05 Marks)
9.2,

Following is light controlled electronic Switch. Explain how the circuit works analyzing the duty of elements
(as pairs or sets).

(‘ ®s1sow R
e W]

1720 |
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Part A

1

(i) Sketch and describe an Electrical Resistant type temperature measuring instrument suitable fora

control system (06 Marks)
(ii) Briefly explain THREE other instruments/methods available for measuring temperature (06 Marks)
(iii) Explain the characteristics of a Thermistor (04 Marks)
2

To transmit process parameter values as electrical signals, 4 - 20 mA current loop protocol is widely using in
Automation and Control systems.

(i) Explain with the aid of a sketch 4 -20 mA current loop in a control system (06 Marks)
(ii) list the advantages and disadvantages of 4 -20 mA current loop (04 Marks)
(iii) Briefly explain HART Protocol and state its advantage over conventional 4 -20 mA loop (06 Marks)
=

With regards to the sensors and transducers,

(i). Describe the functions of Transducer and Transmitter. (06 Marks)
(ii). Describes the operation of the DP cell in boilers water level detection system. (06 Marks)
(iii). In modern control systems, most of conventional pneumatic, hydraulic, and mechanical control  lines

are replaced by electrical lines using electrically controlled sensors, controllers, and actuators. Describe the
advantages of using electrical control systems for marine applications. (04 Marks)
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PART B

4.
(i) Sketch and describe an Electro pneumatic controller in modern vessels. (08 marks)
(i) List the features and major parts in above controller. (04 Marks)
(iii) What are the advantages when comparing to nozzle flapper type controller. (04 Marks)
5

Main engine Lubricating oil temperature control system is not functioning properly. It is a pneumatic control
system using PID controller. It is required to adjust the controller.

(i) Before adjusting, what are the checks to be done in the system (04 Marks)
(ii) Explain the method of adjusting the controller (12 Marks)
6.

The pressure in a system is sensed and transmitted to a controller using Bourdon tube, Flapper and nozzle
arrangement with negative feedback and Amplifier

(i). Sketch a system using the above-mentioned equipment and instruments of a pressure sending and
transmitting system where the signal is sent to a remotely located controller. (10 Marks)

(ii). Explain why an amplifier is required. (03 Marks)

(iii). Explain why “negative feedback “is required. (03 Marks)
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Part C

7.1 Identify the incorrect statement from the following. (07 Marks)

a. Copper has high electrical conductivity, tensile strength, high ductility and corrosion resistance
than aluminium.

b. In practice bare conductors, whether single or stranded together are called cables and
conductors covered with insulation are termed as wires.

c. Parallel application of an inductor can be used to noise suppression in Triac control circuits.
Non-linearity of a sensor is the reciprocal of its linearity.
Aluminium conductors cost less than copper wiring, and weigh less, especially in the large sizes
needed for heavy current loads.
A PLC has three modes, RUN, REMOTE and PROGRAM for different phases of its use.

g. A physical scenario first analyzed in to a relay ladder logic, then actual flow diagram and finally to
PLC Ladder logic.

7.2 What purpose ‘triac’ serves in the circuit (a). Why use a TRIAC at all? Why not just use the switch to
directly handle load current as in circuit (b). Explain. (09 Marks)

Load

Load

O .9 A

(al (b)

8.
2.1.Explain the following.
a. The placement of DIAC in series with the gate of Triac to trigger. (04 Marks)
b. Use of 4-wire resistance approach to measure the response of a RTD. (04 Marks)

2.2.The following circuit exhibits a very interesting behavior. It simply works similar as dipole switch. (The
switches SW1 & SW2 can energize its lamp and de-energize other lamp). Explain how this behavior
occurs, identifying the role of capacitor. (08 Marks)

Lamp, Lamp,

—- SW SW,
T L ® @ L |

SCR, SCR,





image12.jpg
9.1.
a. Identify the two important factors, choosing a diode for rectifier circuit ? (02 Marks)
b. What is an Ideal Diode? Draw its V-l characteristics and identify the regions analogous to
Switch. (02 Marks)

9.2. Roughly sketch a SCR Crowbar application using a SCR, Zenner Diode and any suitable passive
elements. Add modification to your model for noise cancelation. What is the advantage of above

model over following simple surge protector? (04 Marks)
Sensitive
Supply N
uwpply > /] hV4 -
9.3.
a. What are the three types of BUS topologies used in PLCs. (01 Marks)
b. What makes a PLC Different from an Microcontroller (01 Marks)
c. Describe three main advantages of PLCs over traditional Hard-Wired Panels. (01 Marks)
d. What does mean by a SCAN in a PLC system. (01 Marks)

9.4 Describe how CFL lamps can be used with DC supply and its main disadvantage over the time. (04 Marks)
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Part A

1. With regards to detection systems,

a. Describe the operation of photoelectric device in 15 PPM, oil in water detection

system and related applications. (08 Marks)
b. Explain the operating principle of Strain Gauges and state some applications.
(08 Marks)

2. With regard to detection systems used in ships. Briefly describe the following detection
systems used in process control.

a) Level by capacitive level probe. (08 Marks)
b) Oil mist detection in crankcase. (08 Marks)

3. With regard to the control systems,

a. What is the advantage of PID control method over conventional ON/OFF control
method. (04 Marks)

b. What are the important output parameters that will be effect on P,I and D setting
individually. Explain your answer with a typical control curve. (06 Marks)
c. Write a short note about the optimization (tuning) of a PID controller.
(06 Marks)

A

A

C
-,

C

-

[\




image14.jpg
00012

Part B

4. You are sent on to a ship as Chief Engineer and that ship has been built for tropical waters.
The owners have signed a charter which will require the ship to sail in the North Atlantic region
and the Asian and South Asian region. (4 Marks Each)

a) State the changes you would expect to do in the Main Engine cooling water system.

b) State the changes you would you have to do in the cooling water temperature control
system.

c) State the important fixed setting that you will have to insert to prevent contradictory
actions.

d) State components that you may add to the final controlling elements for effective,
efficient and accurate operation.

5. Multi element control systems are used for the automation of some control conditions on
board ships.

a) State the reasons why such systems are used. (04 Marks)
b) Explain with the aid of a module diagram how the reasons stated in (a) are achieved.
(12 Marks)

6. The control air system has to be installed on a ship being built for your company and you are
going to be sent on board to supervise this operation.

a) State the requirements that you would look for and discuss with the engineers at the

yard prior to selecting and designing the system. (04 Marks)
b) State the kind of compressors you would opt to have in the system. (03 Marks)
c) State the methods that you would make provision for emergency operation in case of

compressor failure. (03 Marks)
d) State the audio and visual alarms that you would propose to have in the control air

system. (03 Marks)

e) State the equipment that you would request to be fitted to maintain the control air
quality. (03 Marks)
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Part C

7

a) What are the errors found in a control system and how those are identified and corrected?

(10 Marks)

b) Describe with sketches, how the boiler water level is transmitted to the control room
pneumatically. (06 Marks)
8.

a) Explain 4 — 20 mA current loop control signal circuit? (06 Marks)

b) Define terms Fail safe and fail set. (04 Marks)

c) Explain with diagram, how fail set is achieved in a pneumatic control system. (06 Marks)

9.
a) Explain how a Wheatstone bridge is used as a transducer. (06 Marks)

b) Draw and explain a variable inductance transducer. (06 Marks)

c)State one onboard application of variable inductance transducer. (04 Marks)
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Part A

Ll
=

Identify the correct Statements from the followings.
Diac cannot be used to make ‘controlled dimmer’ for an incandescent lamp.
Both GTO and IGBT are minority carrier devices and have four layers and three terminals.

c. Zenner diode is constructed to operate at breakdown voltage, and it is a passive regulator.
A SCR may be turned on due to light, thermal and vibrating (kinetic) effects.

e. If the source (or input) voltage is AC, the SCR current goes through a natural zero. This is
called Forced commutation.

f. Some SCRs indicate continuity in both directions between the two terminals, “gate” and
“cathode”.

g. An SCR may triggered by Thermal effect or noises.

1.2. Following is a controlled rectifier. Whats the main difference of this circuit to SCR

controlled rectifier with pulse transformers ?

Line power
plug

Chassis ground
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2.1. Each diode is described by a linearized volt-amphere characteristic with incremental

resistance r and offset voltage V. Diode D1 is germanium with V = 0.2 V and r = 20Q where
as D> is silicon with V = 0.6 V and r = 15Q. Find the diode currents if,

a. R=10KQ
b. R=15KQ
A

= 100V D, T o,

2.2. Refer the following circuit. At saturation Vg and Vg are 0.85v and 0.22v respectively.
If hys = 110 given for this silicon transistor, is it operating in the saturation region or not.
Show your calculations regard to your conclusion.

+
-— e
- =9V

L+
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3.1.State the Methods that a SCR can be h i san
triggered. A 584
P e
i R2
3.2.Describe tl}e terms, ARG - = =
a. Holdmg current S6kiz 1000uF T 908 i
b. Latching Current sov 50V TGUE
5 N @ ;
c. Crwobarring
M1
3.3.This time delay switch circuit is c2 == 15:03':__
useful to switch on an AC load such L0 =
as lamps after the delay of few
minutes. Explain how this circuit

works (No need to consider the values given in the circuit). Also mention advantages of
having a delay circuit.
Part B

4. A cascade control system and a multi element control system can be utilized for
controlling of various conditions on board a ship.

a) State two situations where these systems can be used. (02 Marks)

b) State the advantages of this kind of system. (02 Marks)

c) With the aid of a line diagram show how a “ two element “ boiler water level control
system is converted to a cascade control system. (12 Marks)

5. Addition of “terms “ to a controller will change its characteristics and the controlled

condition.

a) Show on a set of graphs the change in the controlled condition with the addition of
each “term “. (03 Marks)

b) State the requirement of negative feed back in a controller, amplifier or transducer
and its effect on the out put. (02 Marks)

c) With the aid of diagrams show the difference in operation of a positioner and an
amplifier with emphasis of the feed back arrangement. (05 Marks)

d) Describe the procedure of tuning a PID controller and the relevance of the damping
ratio. (06 Marks)
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6. A governor is a controller that would maintain the prime mover speed in accordance
with the set value.

a) With the aid of a diagram indicate how the feed back is obtained for a stabilized

operation in a simple governor with droop. (04 Marks)
b) With the aid of a diagram show how droop is added and the load sensing device is
added to an iso chronus governor. (12 Marks)
PartC
7. a) Describe the electronic force balance system. (12 marks)
b) What are the advantages of this system? (04 marks)
8. a) What are the types of errors in a control system? (06 marks)
b) How to detect above errors and rectify? (10 marks)
9. a) Explain 4 — 20 mA current loop control signal circuit? (06 marks)
b) Define terms Fail safe and fail set. (04 marks)

¢) Explain with diagram, how fail set is achieved in a pneumatic control system.
(06 marks)
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1.1. Identify the CORRECT Statement/s.

a. SCR has two states, either it does not conduct or it conducts heavily. There is no state in
between.

b. The behavior of a particular sensor after the dynamic range of it, explained by “Non linearity”
of the sensor.

c. Once a SCR is triggered by gate current, there should be external switch to break it.

d. In a Gate Turn Off thyristor, the gate current required to turn it off may be comparatively
large than the turn on current!

e. One Triac works better than an application of two anti-parallel SCRs, for bidirectional

operation. (6 Marks)

1.2.  Explain Holding Current and Latching current of a SCR with the aid of I-V characteristics
curve also. (4 Marks)
100 Ohm

1.3. The SCR of the given figure has gate trigger
voltage 0.6 V, gate trigger current 10 mA and
holding current 8 mA.

(6 Marks)

i

e

Vout 20V

L]

What is the output Voltage when the SCR is OFF ?
What is the input voltage that triggers the SCR ?

c. If Vccis decreased until the SCR opens, what is the
value of Vec ?

iR

||}~

a. Differentiate sensors and transducers.

b. Comparing PLC systems with PC based systems, state three advantages of PC based systems
over PLC systems.

c. Identify the components in PLC architecture, as given by the following diagram.

ED 270 Final Examination Automation & Control 2016 January Authority HMarE 1
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2.2. Draw ouput waveforms on @, @, and @, for the following ‘D’ and clock waveforms on same

sketch, copying it on your answer script. (6 Marks)
D D Qf— q,
S, I
Cleck i Clock Ck Q— G,
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PART A

2
1.1. Identify the two important factors, choosing a diode for rectifier circuit ?
1.2. Assuming constant voltage drop model with Vpo = 0.7 V, Find I and V of the following diode circuits.

+5V +7V 2y Y
20k 20 kQ : f
!
v v v
v
)
'i ’l 20 kQ2 e
~-5V -3V -V -5V
(a) (b) ©) 6]

1.3. A half wave crystal diode (Ideal) rectifier is transformer-fed from a local AC mains supply (110 V/ 50
Hz). Calculate,
a.Turn ratio
b.Diode PIV rating
If circuit provides an output of 12 V DC. (16 Marks)

2.
2.1.A silicon transistor has Iceo = 0.02 pA at 27°C. The leakage current doubles for every 6°C rise in
temperature. Calculate the base current at 57°C when the emitter current is I mA. Given that = 0.99.

2.2. Calculate the emitter current in the voltage divider circuit shown in the figure. Also find the value Vg

and collector potential Vc. Vom0V
oC

(16 Marks)
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a) Write down specification of a three or four terminal sensor replacement by an equivalent
(04 Marks)
b) What is the purpose of compensation loop in the sensor circuit (04 Marks)

¢) Sketch and explain how a three wire NPN Sensor and PNP sensor connected to arelay (04 Marks)

d) Sketch circuit of Synchros and explain its function.(show power supply clearly) (04 Marks)

PART C

7. P.LD Controllers require to be tuned.

What are the two main parameters that are required for the tuning process and how is it obtained?

(06 Marks)
How are they used and the controller set? (06 Marks)
What is the damping ratio? (02 Marks)
What is the acceptable ratio? (02 Marks)

8. Most steam machinery on tankers operate at high pressures in the modern times and the boilers used have
small steam and water drums.

As a Chief Engineer what are the problems that you will see when you have automatic controls to

maintain water level. (04 Marks)
What kind of a control system would you find suitable for such a boiler? (02 Marks)
Explain with the aid of line diagrams such a system and how it operates. (10 Marks)
9. Draw a line diagram of a governor with proportional and integral action. (08 Marks)
Explain how the integral action or reset action is increased and decreased. (02 Marks)
Explain with the aid of the above diagram how droop action could be incorporated. (03 Marks)

Explain with the aid of the sketch above how an electrical load sensing device could be incorporated.
(03 Marks)
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PART A
Ql.

1.1.1dentify the Incorrect statements from following.
a. The junction breakdown behavior depends on doping condition.
b.  The two main uses of diode are, as a valve (a solid state switch) or as a regulator.
¢. In the Field Effect Transistors (FETs) both electrons and holes take part in conduction and control of
current, across the device.
Avalanche breakdown occurs across in heavily doped pn junctions.
In bipolar transistors base region made thin, and collector regions are heavily doped compared to other

two regions.
f. A positive value measured across V-5 means, collector junction reverse biased and transistor operates in
the active region. (06 Marks)

1.2.%The two important processes that account for current flow in semiconductors are called drift and
diffusion. Explain this statement using simple diagram of a p-n junction. (04 Marks)

1.3. A full wave crystal diode (Ideal) rectifier which 32V DC output, is connected to a local AC mains supply
through a step-down transformer (230v). Calculate the turn ratio, Diode PIV rating.

(06 Marks)

Q2.

Refer to the following circuit, at saturation Vs and Vg are 0.85V and 0.22V respectively.

If, 27z = 110 given for this silicon transistor, find the
region of operation. Show your calculations regard to your

conclusion. (16 Marks)
Q3.
3.1 What is/are the method/s which a thyristor can be intentionally triggered? (03 Marks)

By drawing a suitable Sinusoidal input waveform, draw respective outputs of,

a.Diac

b.SCR

c.Triac

Considering 12% of break over in one half cycle. (05 Marks)

3.2 The following circuit used to smooth control of brightness of a device ‘C’. In this R — € designed to

limit the rate of voltage rise.
a. Identify A, B and C devices.
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b. Why it uses device ‘A’ in series with the gate of ‘B’ device.

c. Explain the operation of circuit identifying the task of each device. (8 Marks)
c
&, -
230V R,
50 Hz
C; JRV : ¥ 1
[ a7 :

PART B
Q4

a) Draw and name Each elements of 4 to 20 mA current loop in controls system (04 Marks)

b) Explain the function of the above control loop and why it is used onboard systems (04 Marks)

c) Why 4 ma is used as the minimum current to show the lowest measured value (04 Marks)

d) List onboard applications of 4 to 20 mA Control loops (04 Marks)
Q5

a) Explain the difference between Active sensor and Passive sensors (04 Marks)

b) Explain the difference between Digital sensor and | Analog sensor (04 Marks)

¢) Explain the difference between sensor and transducer (04 Marks)

d) Write Brief explanation to find out the status of control loop (04 Marks)
Q6

a) Explain application of smart sensors and HART in modern control system. (04 Marks)

b) Basically what is the primary requirement to have the Hart protocol application (04 Marks)

¢) Skectch circuit of Synchros and explain its function.(show power supply clearly) (04 Marks)

d) List important onboard application of Synchros (04 Marks)
PART C

Q7 Explain how load sharing could be done on two engines driving a single propeller via a gear box.
Describe the characteristics of the governors the engines should be having and how they should be

adjusted to take equal load. (06 Marks)
Explain how droop is incorporated to a isochronous governor. Make a line diagram to support the
explanation. (10 Marks)

Q8 Modern high pressure boilers have small steam and water drums. Discuss the difficulties faced in water

level controlling and why the controllers should be efficient and fast acting. (04 marks)
With the aid of a diagram explain a system that would be suitable for water level controlling on such a
boiler. (12 marks)
Q9 Explain in detail how the critical gain and the critical period is obtained. (04 marks)
Explain what damping ratio is and how this can be verified. (04 Marks)

The governor is also a controller. A hydraulic governor with P+1 actions have a needle valve. Explain
the change in behavior of the governor when this is adjusted and in extreme settings of the needle valve.
(08 Marks)
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L
1.1. What is an Ideal Diode? Draw its V-I characteristics and identify the regions analogous to Switch.
(4 Marks)

1.2. Assuming diodes to be Ideal find the values of I and V in the circuits below.
+10V

(4 x 2 Marks)

-0V 10V

1.3.The following data extracted from a Zenner diode Zenner test current(lzr)= 3 mA
datasheet. It is found that at 5mA current Zenner diode Zenner Knee current () =0.2mA

maintains &.8 © across its terminals. Find Vy, of the Zenner DYNMIC resistance (r; ) =20 Ohm

ting Te =-20C --#
diode. Also find the value of potential across terminals at PEES Eg—— i

reverse bias mode when it is connected to a supply of +10%. (4 Marks)

Vee= 12V

2.1. Differentiate following.
a. Intrinsic & Extrinsic Semiconductors.
b. npn & pnp Transistors
c. Bi-polar & Uni-Polar transistors. (6 Marks)

a. Discuss the advantages of using a biasing
arrangement similar to the one used in the circuit
given below to bias a transistor. In the circuit given
Vg V¢ arnd Vzrepresent operating voltage of base,

collector and the Emitter of the silicon transistor.
7c =8V and Vz = 1V and take barrier potential to

ED 270 Final Examination Automation & Control 2012 December Authority HMarE 1
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be 0.7 V across transistor. Estimate, Vs

b. Vg e. R
e Ry i dcvoltage gain
d. Collector current

(10 Marks)

3.1.1dentify the correct Statements in the following.

a.

A single “PLC Scan” checks the program, Inputs and Outputs all.
. Only the ADDRESS, DATA and CONTROL are the busses that handle the communication in a PLC.

Thermal, light or large ¥/, 4 all can faulty trigger a SCR.

b

c

d. Both sensors and transducers are collectively called actuators.

e. Avalanche breakdown occurs in highly doped pn junctions where Zenner Breakdown occurs in

3.3

lightly doped pn junctions.
The maximum deviation from a linear transfer function over the specified dynamic range is
called sensitivity of a sensor.

In controlled bridge rectifier for symmetrical fire sharing a common cathode, we need four (4)
pulse voltage sources and one pulse transformer.
Triac has seven semiconductor layers. (6 Marks)

. Explain the following.
The placement of DIAC in series with the gate of Triac to trigger.
Use of 4-wire resistance approach to measure the response of a RTD. (4 Marks)
The following circuit exhibits a very interesting behavior. It simply works similar as dipole

switch. (The switches SW1 & SW2 can energize its lamp and de-energize other lamp). Explain
how this behavior occurs, identifying the role of capacitor.

Lamp,
L
R, C
= SW,
I o
SCR, SCR,

Most steam machinery on tankers operate at high pressures in the modern times and the boilers
used have small steam and water drums.
As a Chief Engineer what are the problems that you will see when you have automatic controls

|

(6 Marks)

to maintain water level. (4 Marks)
What kind of a control system would you find suitable for such a boiler? (2 Marks)
Explain with the aid of line diagrams such a system and how it operates. (10 Marks)

Cascade and split range are two control systems that are used on board ships.

With the aid of a line diagram explain where such a system could be used in concurrence on
board a ship. (10 Marks)
State the advantages of such a system. (6 Marks)

ED 270

Final Examination Automation & Control 2012 December Authority HMarE 2
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6. The final control element in control systems have * fail safe” or a “fail set system on it. What
is meant by this? (3 Marks)

What is meant by tuning a controller? (3 Marks)

Explain the procedure for tuning a controller and how the required settings are done.

(10 Marks)
7
a) Draw a neat sketch of 4 to 20mA transmitter control loop (5 marks)
b) Name each of the sections of the transmitter and brief explanation of their functions.
(3 marks)
c) During installation and routine maintenance what to be checked and calibrated for
accurate Operations (4 marks)
d) Describe few advantages and disadvantages of the current control loop (5 marks)
e) What you know about Hart and Smart Master and field units (3 marks)
8.
a) Sketch a ciruit of selsyn and describe how it works (5 marks)
b) Explain applications of selsyn onboard vessel. ( 4 marks)
¢) Explain LVDT functions with the aid of a neat sketch (5 marks)
d) Explain applications of LVDT onboard vessel. (3 marks)
¢) Why thermo couples cannot have a compensation cable loop when it is located far away from
the transmitter (3 marks)
9. a) Draw a line diagram of a governor with proportional and integral action. (8 Marks)
b) Explain how the integral action or reset action is increased and decreased. (2 Marks)
¢) Explain with the aid of the above diagram how droop action could be in co operated.
(3 Marks)
d) Explain with the aid of the sketch above how an electrical load sensing device could be
incorporated. (3 Marks)
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MORE

FINAL EXAMINATION QUESTION PAPER
Automation & Controls

e Answer TWO questions from PART A, TWO questions from PART B and TWO questions

from PART C
e Time allocated: 03 Hrs
e Pass mark 50%
Date: ‘2021
Part A
1.

(i) Sketch and describe an Electrical Resistant type temperature measuring instrument suitable fora

control system (06 Marks)
(ii) Briefly explain THREE other instruments/methods available for measuring temperature (06 Marks)
(iii) Explain the characteristics of a Thermistor (04 Marks)
2.

To transmit process parameter values as electrical signals, 4 - 20 mA current loop protocol is widely using in
Automation and Control systems.

(i) Explain with the aid of a sketch 4 -20 mA current loop in a control system (06 Marks)
(ii) list the advantages and disadvantages of 4 -20 mA current loop (04 Marks)
(iiii) Briefly explain HART Protocol and state its advantage over conventional 4 -20 mA loop (06 Marks)
3,

With regards to the sensors and transducers,

(i). Describe the functions of Transducer and Transmitter. (06 Marks)
(ii). Describes the operation of the DP cell in boilers water level detection system. (06 Marks)
(iii). In modern control systems, most of conventional pneumatic, hydraulic, and mechanical control  lines

are replaced by electrical lines using electrically controlled sensors, controllers, and actuators. Describe the
advantages of using electrical control systems for marine applications. (04 Marks)
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PART B

4,

(i) Sketch and describe an Electro pneumatic controller in modern vessels. (08 marks)
(ii) List the features and major parts in above controller. (04 Marks)
(iii) What are the advantages when comparing to nozzle flapper type controller. (04 Marks)
5.

Main engine Lubricating oil temperature control system is not functioning properly. It is a pneumatic control
system using PID controller. It is required to adjust the controller.

W
(i) Before adjusting, what are the checks to be done in the system (04 Marks)
(ii) Explain the method of adjusting the controller (12 Marks)
6.

The pressure in a system is sensed and transmitted to a controller using Bourdon tube, Flapper and nozzle
arrangement with negative feedback and Amplifier

(i). Sketch a system using the above-mentioned equipment and instruments of a pressure sending and
transmitting system where the signal is sent to a remotely located controller. (10 Marks)

(ii). Explain why an amplifier is required. (03 Marks)

(iii). Explain why “negative feedback “is required. (03 Marks)
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7.
7.1 Identify the incorrect statement from the following. (07 Marks)
a. Copper has high electrical conductivity, tensile strength, high ductility and corrosion resistance
than aluminium.
b. In practice bare conductors, whether single or stranded together are called cables and
conductors covered with insulation are termed as wires.
c. Parallel application of an inductor can be used to noise suppression in Triac control circuits.
d. Non-linearity of a sensor is the reciprocal of its linearity.
e.  Aluminium conductors cost less than copper wiring, and weigh less, especially in the large sizes
needed for heavy current loads.
f. APLChas three modes, RUN, REMOTE and PROGRAM for different phases of its use.
g. A physical scenario first analyzed in to a relay ladder logic, then actual flow diagram and finally to
PLC Ladder logic.
7.2 What purpose ‘triac’ serves in the circuit (a). Why use a TRIAC at all? Why not just use the switch to
directly handle load current as in circuit (b). Explain. (09 Marks)
|Load | Load
® 3
Tk .
Gate
(2 (b)
8.
2.1.Explain the following.
a. The placement of DIAC in series with the gate of Triac to trigger. (04 Marks)
b. Use of 4-wire resistance approach to measure the response of a RTD. (04 Marks)

2.2.The following circuit exhibits a very interesting behavior. It simply works similar as dipole switch. (The
switches SW1 & SW2 can energize its lamp and de-energize other lamp). Explain how this behavior
occurs, identifying the role of capacitor. (08 Marks)

Lamp1C B Lamp,
R, © Rzg
= sw, | SW,
T == _I_._
SCR, SCR,
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9.
9.1
a. ldentify the two important factors, choosing a diode for rectifier circuit ? (02 Marks)
b. Whatis an Ideal Diode? Draw its V-l characteristics and identify the regions analogous to
Switch. (02 Marks)

9.2. Roughly sketch a SCR Crowbar application using a SCR, Zenner Diode and any suitable passive
elements. Add modification to your model for noise cancelation. What is the advantage of above

model over following simple surge protector? (04 Marks)
Songl é ZS EZ Sensitive &
o
PES Load
9.3,
a. What are the three types of BUS topologies used in PLCs. (01 Marks)
b. What makes a PLC Different from an Microcontroller (01 Marks)
c. Describe three main advantages of PLCs over traditional Hard-Wired Panels. (01 Marks)
d. What does mean by a SCAN in a PLC system. (01 Marks)

9.4 Describe how CFL lamps can be used with DC supply and its main disadvantage over the time. (04 Marks)
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FINAL EXAMINATION QUESTION PAPER
Automation & Controls

* Answer TWO questions from PART A, TWO questions from PART B and TWO questions from
PART C

e Time allocated: 03 Hrs

e Pass mark 50%
Date: 2021/44./:s.

To transmit process parameter values as electrical signals, 4 - 20 mA current loop protocol is widely using in
Automation and Control systems.

(i) Explain with the aid of a sketch 4 -20 mA current loop in a control system (06 Marks)
(ii) list the advantages and disadvantages of 4 -20 mA current loop (04 Marks)

(iii) Briefly explain HART Protocol and state its advantage over conventional 4 -20 mA loop

(06 Marks)
2.
(i) Briefly explain the principle of operation of strain gauge (06 Marks)
(i) Sketch and describe a shaft torque measurement device. (10 Marks)
35

For the dynamic operation of a control system, sometimes positioners utilized to operate pneumatic diaphragm
control valves.

(i). Explain the reasons for requirement of a positioner (06 Marks)

(ii). Briefly explain FAIL SAFE arrangements in a diaphragm controlled pneumatic valve
(06 Marks)

(iii) Sketch and describe an Electro-pneumatic positioner (04 Marks)




