[image: ]

[image: ]







[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]



[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[bookmark: _GoBack]
image7.jpg
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)
e) 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)
c) 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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COC CHIEF ENGINEER EXAMINATION PREPARATORY COURSE

FINAL REPAT EXAMINATION
AUTOMATION & CONTROL
Answer TWO Question’s in Each Part. (SIX Question’s only)
Time 03 hours March 2014
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.
c. 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.
e. In bipolar transistors base region made thin, and collector regions are heavily doped compared to other

two regions.
f. A positive value measured across V5 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 Vzz and Vegare 0.85V and 0.22V respectively.

If, hzz = 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, — C, 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.
¢. Explain the operation of circuit identifying the task of each device. (8 Marks)

- :
Ry
230V
50 Hz
(af _[

PART B
Q4
a) Draw and name Each elements of 4 t0 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)
¢) 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)
c) 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.

Q8

Q9

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)

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)
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+I 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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COC CHIEF ENGINEER EXAMINATION PREPARATORY COURSE

FINAL EXAMINATION
AUTOMATION & CONTROL
Answer TWO Question’s in Each Part. (SIX Question’s only)
Time 03 hours December 2013
PART A
Q1.

1.1.1dentify the Incorrect statements from following.
a. A p-njunction diode is a passive electronic element.
b. The two main uses of diode are, as a valve (a solid state switch) or as a regulator.
c. In the Field Effect Transistors (FETs) both electrons and holes take part in conduction and control of
current, across the device.
d. ‘pnp’ transistors operates as same as the ‘npn’ transistors, but with less response time compared to npn

transistors.

e. 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, . 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 half wave crystal diode (Ideal) rectifier is transformer-fed from a local. AC mains supply (230v).
Calculate,
a. Turn ratio
b. Diode PIV rating i
If circuit provides an output of 12V DC. (06 Marks)

Q2. Vee=20V
2.1. What is pair of values called “Q-point” of a transistor? ;
(4 Marks)
2.2.For the circuit shown find the operating point (Q-point)
of the circuit. Given that p = 100, neglect the value of

Vzz. Also  explain  use of three capacitors I

(C:p Cz,and C¢) individually.

(12 Marks)

Q3.
3.1.Differentiate following, briefly.
a. Avalanche and Zenner breakdown b. Shockly diode and Diac
(04 Marks)
3.2. Explain the following cases.
a. Diac cannot be used to make ‘controlled dimmer” for an incandescent lamp.
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b. Some SCRs indicate continuity in both directions between the two terminals, “gate” and “cathode™.
c. A series Diac is applied with gate terminal, in Triac AC dimmer circuits.
d. The reverse blocking capacity of a GTO is small due to the presence of anode shorts.
(08 Marks)
3.3. 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. (04 Marks)
|1 | Load
| =Hes |

PART B

Q4.

O .0 A

@ (b)

To have accurate control of a process a control system could use many measuring elements. This way
you could have accurate and quick response.

With the aid of diagrams explain such a system and where it can be incorporated on a ship. Explain why
you chose such a system. (16 Marks)

Q5. The old proportional action control system for the jacket cooling water circuit has started
malfunctioning on board your ship which has been ideally designed for tropical use and your company
requires changing the control system to a more accurate and responsive one and they also require to
accommodate very cold sea water temperatures as well.

Design and explain a system for this purpose and list what other additional equipment you may have to
use. (16 Marks)

Qo6.

P.I.D 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)

PART C

Q7.

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) What are the advantages and disadvantages of 4 to 20 mA Current loop control system (04 Marks)
d) Explain application of smart sensors and HART in modern control system. (04 Marks)
Q8.
a) Explain Active sensor and list two Active sensors used on board ship application (04 Marks)
b) Explain Passive sensor and list two Passive sensors used on board ship application (04 Marks)
¢) Explain Digital sensor and list two Digital sensors used on board ship application (04 Marks)
d) Explain Analog sensor and list two analog sensor used on board ship applications (04 Marks)
Q9.
a) Explain any five static characteristics of an Instrument (04 Marks)
b) Write down the different errors (04 Marks)
c) Sketch circuit of Synchros and explain its function. (05 Marks)
d) Explain onboard application of Synchros (03 Marks)
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COC CHIEF ENGINEER EXAMINATION PREPARATORY COURSE

FINAL EXAMINATION
AUTOMATION & CONTROL
Answer all questions
Time 03 hours January 2012
Ql.
1.1.  Identify the correct Statements from the followings.
a. Both GTO and IGBT are minority carrier devices and have four layers and three terminals.
b. Zenner diode is constructed to operate at breakdown voltage, and it is a passive regulator.
c. A SCR may be turned on due to light, thermal and vibrating (kinetic) effects.
d. Ifthe source (or input) voltage is AC, the SCR current goes through a natural zero. This is called
Forced commutation.
e. USB, IDE and Bluetooth are short distance data busses used in PLC communication.
f. The maximum deviation from a linear transfer function over the specified dynamic range is
called sensitivity of a sensor.
g. Both sensors and actuators are collectively known as Transducers.
h. In the measurement of sensor data, we must be careful to arrange for instrument input impedance
to be much smaller than sensor output impedance.
(6 Marks)
1.2. Briefly explain the steps you take to test suspected SCR and a Thermistor, for its function.
[Simply state how you identify is it working or not.] (6 Marls)
1.3. Identifying all the components & their purpose(from ‘A’ to ‘G”) in the following battery charger
circuit, explain how this uses a TRIAC to control DC power to the battery.
Line power
plug
Chassis ground
(8 marks)
ED 270 Final Examination Automation & Control 2012 January Authority HMarE 1
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Q2.
2.1. A part of certain temperature sensor data sheet is given follows.

r R (Ohms)

Z.8mn
Transfer R(T) = L T+280
function 9

Noise 112.5 un per sqrt Hertz
Density
Error *1.70 '
I | ! t{mS)
10 20 30 40 50
a.  Identify the Physical stimulus and Qutput Signal.
b.  Determine Sensitivity and reset value of the sensor.
¢.  What is the Resolution?
d.  Defining the Bandwidth of a sensor, find the bandwidth of this sensor. (12 Marks)

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

(8 Marks)

Q3. Modern water tube boilers are designed to operate at very high pressures and are of light

construction and small in size even though they are subjected to high loads.
Discuss with reasons as to why maintaining accurate water level is very important, the
difficulties faced when achieving this goal and areas where special consideration should be
given.

(6 Marks)
With the aid of a line diagram describe a three element control system that you as the Chief
Engineer of a new building would suggest to be installed on the ship.

(10 Marks)

ED 270 Final Examination Automation & Control 2012 January Authority HMarE 2
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Q4. P+I+D controllers require to be tuned to operate correctly, effectively and efficiently.
What is the significance of the terms “Ultimate or Critical gain” and “Characteristic or critical

period”?
(2 Marks)
Explain the procedure of tuning a controller as mentioned above.
(8 Marks)
State the method how values for the initial setting are computed.
(4 Marks)
What is meant by the term “Damping Ratio?
(2 Marks)
Qs.
a) Explain RTD and list four locations of  its application onboard ships. (04 Marks)
b) Explain a method to over come error in measurement by the lead cable of RTD (03
Marks)
¢) Sketch electrical drawing and explain Construction of SELSYN and how it functions
(06 Marks)
d) List Minimum Three applications of SELSYN onboard ships (03 Marks)
Q6)
a) Draw and name Each elements of 4 to 20 mA Control loop (06 Marks)
b) Why today it become a standard practice to use 4 to 20 mA control loop in many
Automation system . (02 Marks)
¢) Explain advantages of this application compare with the voltage signal system (03 Marks)
d) Explain with the aid of a simple circuit sketch How current Signal converted back to
Voltage signal in 4 to 20 mA control loop (02 Marks)
e) Specifically list more commonly used four sensors for each of the following
measurement
i) Temperature
ii) Speed of the Engine
iii) Pressure
iv) Tank Level (03 Marks)

ED 270 Final Examination Automation & Control 2012 January Authority HMarE 3
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COC CHIEF & SECOND ENGINEER EXAMINATION PRE RATORY COURSE
FINAL REPEAT EXAMINATION \\n
AUTOMATION & CONTROL \,\
Answer ANY SIX questions N o
Time 03 hours February 2011
Q1 a) Sketch Circuit diagram and explain the function of RTD (5 Marks)
b) explain how the final reading varies if the sensor is far away from the comparator &
Controller and Explain how to rectify this variation (5 Marks)
c) brief explanation of 4 to 20 ma Control loop (6 Marks)
Q2 a). Answer the following questions on number systems.
(i) Convert the following decimal numbers to binary: 28, 100, and 341
(ii) Convert the following binary numbers to decimal: 1101, 10101010, and 1111
1 (3 Marks)
- b). Consider the below mess of gates:
A
B Q
c +:D1_
(i) Convert the mess of gates into the equivalent Boolean expression. (3 Marks)
(ii) Use Boolean algebra to reduce your Boolean expression. (3 Marks)
(iii) Express your reduced expression in gates. (3 Marks)

C). Consider the edge-triggered SR Flip-Flop with S, R, CLK inputs (plotted asa function of time)
as shown below. Assume that initially Q = 0. Graph Q (along with R, S, and CLK) as functions of time.

R

CLK

,

(4 Marks)

ED 270 Final Repeat Examination Automation & Control 2010 February Authority HMarE 1
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Q3. (a) What are the input types of PLC and explain each type (6 marks)
(b) What are the available memories in PLC and explain (5 marks)
(c) What are the advantages and disadvantages of PLC application in ships (5 marks)

Q4. With reference to a differential pressure sensing instrument,
a) With the aid of a sketch describe its operation.
b) How is this unit used to monitor the boiler water level?
c) How is this unit used to monitor flow rate?
d) Why is a square root extractor used in conjunction with a dp unit in certain applications?

(4 Marks for each part.)

Q5. With reference to control systems, explain the following,

a) Two step action (2 marks )

b) Off set (2 marks )

¢) Gain (2 marks )

d) In graph form show the effects on a process, proportional action, Integral action and derivative

action. ( 6 marks )

e) Closed loop and open loop control (4 marks )
Q6 With reference to pneumatically controlled valves;

a) State the reasons for fitting valve positioners. ( 6 marks )

b) Explain valve hysteresis and how it will affect the process. (5 marks )

¢) Describe how design and routine maintenance would reduce the effects of hysteresis.

(5 marks)

Q7 Describe how each of the devices stated below operate. State one application for each of ~ them
accompanied with a simple line diagram.

a) Thermocouple (4 marks )
b) Strain gauge (4 marks )
¢) Capacitive level sensor (4 marks )
d) Tacho generator (4 marks)

Q8 With the aid of a block diagram describe the operation of an automatic voltage regulator. The diagram
should show (module form) the refinements done to quicken the speed of terminal voltage build up and to
prevent over shoot (high voltage).

(16 Marks)

Q9 With regard to governors,
a) Explain what a droop governor is and the nature of its action. (2 marks )
b) Explain what a compensating governor is and the nature of its actions. (2 marks )
¢) Explain what “bump less” change over from remote to local control is. (2 marks )

Draw a simple sketch of a governor showing the droop and compensating adjustments.
(10 marks)

ED 270 Final Repeat Examination Automation & Control 2010 February Authority HMarE
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COC CHIEF & SECOND ENGINEER EXAMINATION PREPARATORY COURSE
FINAL EXAMINATION

CONTROL & AUTOMATION

Answer ANY SIX questions
Time 03 hours December 2010

1.Sketch and describe the operation of a pneumatically operated valve which is fitted with a valve

positioner. (8 marks)
State reasons for fixing a valve positioned. (2 Marks)
Explain how the stroke of the valve could be varied. (2 Marks)
State the terms “fail set “and “fail safe «. (2 Marks)

. State, with reasons, the control action that may be suitable for each of the following processes ;

a. Settling tank temperature (2 Marks )
b. Jacket cooling water temperature (2 Marks )
c. Temperature of oil being purified (2 Marks)

Sketch a block diagram of ONE of the control circuits for one of the processes mentioned above.
(10 Marks)

. Sketch a block diagram showing the lay out of a control system suitable for bridge operation of a

direct reversible main propulsion system. ( 10 Marks )

With reference to the system shown in the first part of the question, describe the program sequence
followed when the bridge control is moved from “stop” to “slow ahead”. (3 Marks)

State the steps required to change over from “Bridge” to “Control room” control. (3 Marks)

. Describe ONE method by which each of the following parameters can be measured and the signals

transduced and fed to an electronic control system.

a) Temperature
b) Pressure
c) Flow
d) Liquid level
(4 Marks each)

ED 270

Final Examination Control & Automation 2010 December Authority HMarE 1




image18.jpg
5. Draw a line diagram of a governor with proportional and integral action.

(8 Marks)
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)
Explain with the aid of the sketch above how an electrical load sensing device could be
incorporated.
(3 Marks)
6. (a) What are the type of out put in PLC and explain each type (8 Marks)
(b) What are the major advantages of PLC based control system over other control system
(7 Marks)
(c) Convert the following combinational logic circuit into a ladder program
A
B [>o =
¢ —— [
Q
T e =
S -1
—
D
(Marks 10)
7. (a) What are the input types of PLC and explain each type (Marks 8)
(b) What are the available memories in PLC and explain (Marks 7)
(c) Finish boxes are passes out through the conveyor belt from the machine. If the
number of boxes per hour exceeds 100 , alarm has to be operate until that hour
completed. This operation should start when turns on the start button. To detect the
boxes proximity sensor has provided. Develop a PLC ladder program for above
operation.
(Marks 10)
ED 270

Final Examination Control & Automation 2010 December Authority HMarE
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8.
a). Without converting to decimal, directly add the following binary numbers. Then check your
answers by converting each number to decimal.

() 111011 + 101110

(b) 01011 + 110

(c) 010101 + 01101

b). Consider the below mess of gates:

A Q
g -
B —

e L
(i) Convert the mess of gates into the equivalent Boolean expression.

(ii) Use Boolean algebra to reduce your Boolean expression.
(iii) Express your reduced expression in gates.

c). Consider the edge-triggered JK Flip-F lop with J, K, CLK inputs (plotted as a function of time) as
shown below. Assume that initially Q = 0. Graph Q (along with J, K, and CLK) as functions of time.

I

K

CLK
J LTI

9. a) Sketch and explain 4 to 20 ma transmitter controller Loop. (4 Marks)

b) discuss advantages and disadvantages of the use of 4 to 20 ma transmitter

controller loop. (4 Marks)
¢) Explain how the signal converted into Current signal and converted again to Voltage signal .

(4 Marks)

d) How this transmitter loop is powered. (4 Marks)

D 270

Final Examination Control & Automation 2010 December Authority HMarE
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COC CHIEF ENGINEER EXAMINATION PREPARATORY COURSE

FINAL EXAMINATION
AUTOMATION & CONTROL
Answer TWO Question’s in Each Part. (SIX Question’s only)
Time 03 hours December 2013
PART A
Q1.

1.1.1dentify the Incorrect statements from following.

a. A p-n junction diode is a passive electronic element.

b.  The two main uses of diode are, as a valve (a solid state switch) or as a regulator.

¢ In the Field Effect Transistors (FETSs) both electrons and holes take part in conduction and control of
current, across the device.

d. “pnp’ transistors operates as same as the ‘npn’ transistors, but with less response time compared to npn
transistors.

e. In bipolar transistors base region made thin, and collector regions are heavily doped compared to other
two regions.

f. A positive value measured across Vg5 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 half wave crystal diode (Ideal) rectifier is transformer-fed from a local AC mains supply (230v).
Calculate,

a.  Turn ratio
b. Diode PIV rating
If circuit provides an output of 12V DC. (06 Marks)

Q2. Vec=20v
2.1. What is pair of values called “Q-point” of a transistor?
(4 Marks)
2.2.For the circuit shown find the operating point (Q-point)
of the circuit. Given that/= 100 , neglect the value of

Vsz.Also  explain  use of three  capacitors
(Cin Cr,and Co individually. l

(12 Marks)

Q3.
3.1. Differentiate following, briefly.
a.  Avalanche and Zenner breakdown b. Shockly diode and Diac

(04 Marks)
3.2. Explain the following cases.

a. Diac cannot be used to make ‘controlled dimmer’ for an incandescent lamp.
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b. Some SCRs indicate continuity in both directions between the two terminals, “gate” and “cathode”.
¢. A series Diac is applied with gate terminal, in Triac AC dimmer circuits.
d. The reverse blocking capacity of a GTO is small due to the presence of anode shorts.

(08 Marks)
3.3. 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. (04 Marks)
Load L oad
@ L :
Gate
(a) (b}

PART B
Q4.  To have accurate control of a process a control system could use many measuring elements. This way
you could have accurate and quick response.
With the aid of diagrams explain such a system and where it can be incorporated on a ship. Explain why
you chose such a system. (16 Marks)

Q5. The old proportional action control system for the jacket cooling water circuit has started
malfunctioning on board your ship which has been ideally designed for tropical use and your company
requires changing the control system to a more accurate and responsive one and they also require to
accommodate very cold sea water temperatures as well.

Design and explain a system for this purpose and list what other additional equipment you may have to

use. (16 Marks)
Q6.
P.L.D 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)
PART C
Q7.
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) What are the advantages and disadvantages of 4 to 20 mA Current loop control system (04 Marks)
d) Explain application of smart sensors and HART in modern control system. (04 Marks)
Q8.
a) Explain Active sensor and list two Active sensors used on board ship application (04 Marks)
b) Explain Passive sensor and list two Passive sensors used on board ship application (04 Marks)
¢) Explain Digital sensor and list two Digital sensors used on board ship application (04 Marks)
d) Explain Analog sensor and list two analog sensor used on board ship applications (04 Marks)
Q9.
a) Explain any five static characteristics of an Instrument (04 Marks)
b) Write down the different errors (04 Marks)
c * Synchros and explain its function. (05 Marks)

xplzin onboard application of Synchros (03 Marks)
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COC CHIEF ENGINEER EXAMINATION PREPARATORY COURSE
FINAL EXAMINATION
AUTOMATION & CONTROL
Answer TWO Question’s in Each Part. (SIX Question’s only)
Time 03 hours December 2013
PART A
Q1.

1.1.Identify the Incorrect statements from following.
¥a. A p-n junction diode is a passive electronic element.
b. The two main uses of diode are, as a valve (a solid state switch) or as a regulator. -
c. In the Field Effect Transistors (FETs) both electrons and holes take part in conduction and.control of
current, across the device. .
d. ‘pnp’ transistors operates as same as the ‘npn’ transistors, but with less response time compared to npn

transistors. )
e. In bipolar transistors base region made thin, and collector regions are heavily doped compared to other
two regions.
f. A positive value measured across Vg 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 half wave crystal diode (Ideal) rectifier is transformer-fed a | AC mains supply (230v).
Calculate, \, y
a. Turn ratio 3
b. Diode PIV rating o[ o \
If circuit provides an output of 12V DC. R“\ i, | (06 Marks)
Q. Vee =20V
2.1. What is pair of values called “Q-point” of a transistor?

(4 Marks)
2.2.For the circuit shown find the operating point (Q-point)
of the circuit. Given lhat#;: 100, neglect the value of
; 8
Vgs.Also  explain use of three capacitors
(Cin Cpyand C) individually. I

Rg
il
. (12 Marks)
Q3. 1
3.1. Differentiate following, briefly. L
a. Avalanche and Zenner breakdown b. Shockly diode and Diac

(04 Marks)
3.2. Explain the following cases.
a. Diac cannot be used to make ‘controlled dimmer’ for an incandescent lamp.
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b. Some SCRs indicate continuity in both directions between the two terminals, “gate” and “cathod¢ .
c. A series Diac is applied with gate terminal, in Triac AC dimmer circuits.
d. The reverse blocking capacity of a GTO is small due to the presence of anode shorts.

(08 Marks)
3.3. 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. (04 Marks)

Load Load

_|

- .

() : (b)

PART B
Q4.  To have accurate control of a process a control system could use many measuring elements. This way
you could have accurate and quick response.
With the aid of diagrams explain such a system and where it can be incorporated on a ship. Explain why
you chose such a system. " (16 Marks)

"

Q5.  The old proportional action control system for the jacket cooling water circuit has started
malfunctioning on board your ship which has been ideally designed for tropical use and your company
" requires changing the control system to a more accurate and responsive one and they also require to
accommodate very cold sea water temperatufes as well.
Design and explain a system for this purpose and list what other additional equipment you may have to

use. (16 Marks)
Q6. :
* P.LD Controllers require to be tuned.
- What arc the two main-pararietersthat are résfuired for the-taning provesstd-how isitobtained? -
(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)
PART C
Q7.
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) What are the advantages and disadvantages of 4 to 20 mA Current loop control system (04 Marks)
d) Explain application of smart sensors and HART in modern control system. (04 Marks)
Q8.
a) Explain Active sensor and list two Active sensors used on board ship application (04 Marks)
b) Explain Passive sensor and list two Passive sensors used on board ship application (04 Marks)
¢) Explain Digital sensor and list two Digital sensors used on board ship application (04 Marks)
d) Explain Analog sensor and list two analog sensor used on board ship applications (04 Marks)
Q.
a) Explain any five static characteristics of an Instrument (04 Marks)
b) Write down the different errors (04 Marks)
¢) Sketch circuit of Synchros and explain its function. (05 Marks)

d) Explain onboard application of Synchros (03 Marks)




image5.jpg
CINEC

Maritime Campus.

COC CHIEF ENGINEER EXAMINATION PREPARATORY COURSE
FINAL EXAMINATION

AUTOMATION & CONTROL

Answer all questions
Time 03 hours December 2012

1

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. sy
+10V *

10 ko
‘llnz
- o
+ —
= 7 S,
D, ¢ Dy ' z
B =
5k0
EoH € T

1.3.The following data extracted from a Zenner diode Zenner test current ( Iz7)= 3 mA
datasheet. It is found that at 5m4 current Zenner diode Zenner Knee current () =0.2mA
maintains &.8  across its terminals. Find V7 of the Zenner DYNMIC resistance (r, ) = 20 Ohm
diode. Also find the value of potential across terminals at Operating Temperature =-20 C - +85 C

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

Vee=12V

2.1. Differentiate following.
a. Intrinsic & Extrinsic Semiconductors.
npn & pnp Transistors
¢.  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
Vs, V¢ ard Vg represent operating voltage of base,
collector and the Emitter of the silicon transistor.
e =8Vand Vz =1V and take barrier potential to
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be 0.7 V across transistor. Estimate, Vg

b. Vs e. R
G Ry f dcvoltage gain
d. Collecter current

(10 Marks)
3
3.1.Identify the correct Statements in the following.

a. A single “PLC Scan” checks the program, Inputs and Outputs all.

b. Only the ADDRESS, DATA and CONTROL are the busses that handle the communication in a PLC.

c. Thermal, light or large m’-'r/dt all can faulty trigger a SCR.

d. Both sensors and transducers are collectively called actuators.

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

f. The maximum deviation from a linear transfer function over the specified dynamic range is
called sensitivity of a sensor.

g. In controlled bridge rectifier for symmetrical fire sharing a common cathode, we need four (4)
pulse voltage sources and one pulse transformer.

h. Triac has seven semiconductor layers. (6 Marks)

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

3.3. 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; Lamp,

> D
Lo ¢l

= SW; SW,
T L=k B
SCR, SCR, (6 Marks)

4. 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. (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)

5. 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)
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