Syllabus for Limited Departmental Competitive Examination for promotion from Group ‘0’ lg

JTO Electrical)

PAPER -l (Multiple Choice )

(300 Marks — 3 Hrs. l

FUNDAMENTALS OF ELECTRICAL ENGINEERING AND AIFI CONDITIONING

Electrical Engineering

1. General : ( 10 Marks )

Concept of Electricity-generation, Transmission, Distribution and utilization, Electronics and

communication.

2. Principle of direct and alternating current and circuits. (15 Marks)

Production of direct and alternating current, concept of frequency and wave form,

instantaneous maximum and average values, form factor for sinusoidal wave. Concept of phase

and phase difference. Pie-presentation of alternating quantities by phasors. DC. and A.C. circuits,

concept of resistance, inductance, capacitance. Power and power factor. Alternating voltage

applied to resistance and inductance in series and FiLC series/ parallel circuits, practical

importance of power factor. Simple problems on AC. circuits. Concept of three phase system,

star delta connection, voltage and current relationship. Simple problems.

3. Electronics : (15Marks)

Principle of working of electronic rectifier, full wave and half wave, rectifiers, coarse and

fine controls, relationship between [3.0. out put and AC. input voltage, ripple, effect of capacitor ,1

inductor input filters on the ripple, voltage stabilization by Zener diode.

4. Batteries : ( 10 Marks)

Arrangement of cells, construction of lead acid batteries & S.M.F. batteries, Ampere hour

and watt. hour efficiency, simple problems. Battery charging and necessary precautions.

5. Energy Conservation and LE Act : (10 Marks)

Energy conservation Act 2001, No cost measures, Low cost and higher cost measures,

indian Electricity Act 2003, Ftules as amended up to date, safety procedure & practices.

6. Measuring instruments : (20 Marks)

Electrical properties and instruments for their measurement. Working principles and

construction of following measuring instruments including their errors and accuracy. Simple

problems Ammeters, volt meters (moving coil and moving iron type) different between volt meter

anqAmmeter. Extension of range of AC. & D.C. instruments. Watt meters and energy Meter,Page 2

Difference between watt meter and energy meter. Use of muiti-meter, ohm meter,

' magger, earth tester etc.

7. Air-conditioning

A. Principle of A.C. (20 Marks)

Meaning of NC, Air conditioning methods, unit of refrigeration, A/C carnet cycle, heat

pumps, Co-etficient of performance, Rating of Refrigeration machines.

B. Refrigerating (20 Marks )

important properties of a refrigerant. Property and application of commonly used.

refrigerants such as R11,R12,R22,NH3 and Water.

C. Refrigeration components and controls : (20 Marks )

Function, types, specifications, construction details of component such as compressors,

condensers, throttling devices, evaporator, oil separators, spray ponds, Cooling tower, controls,

solenoid vaives, thermostat, LP/HP cut out, oil safety switch.

D. Psychrometry (30 Marks )

Concept of dry and wet temperature, dew points, relative humidity, absolute humidity,

humidity ratio, Enthalpy. Psychrometry of moist air, Psychrornetric chart and its uses.

E. Heat Loads (20 Marks)

Description of various types of heat load, Sensible and latent heat load, sensible heat

factor, by pass factor. Apparatus dew point.

F. A.C. System (20 Marks)

Description of room air conditioner, package air conditioner, control central AC. system.

Simple description of filters, dampers, fans biowers, air ducts, grills and diffusers, heaters, orifices

etc.

G. Measuring Instruments ( 20 Marks )

Measuring instruments such as pressure gauge, sling psychromotor, flow meter, Tacho-

meter, anemorneter etc. with their working principles and constructional details.

8. ELECTRICAL MACHiNES

A. Basic principle of electrical machines, torque due to alignment of fields and the concept of

torque angel, electromagnetic force. Elementary concept of an electrical machines.

( 10 Marks }
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a B. [10. Machine

Main constructional features. Function of the commutator for motoring and generating

action. Factors determining induced EMF. Characteristic of DC Generator. Principles of generating

and motoring action and relationship between terminal voltage and induced emf. Factors

determining the speed of the motor. Different types of excitations. Performance and characteristic

of different types of DC. Motors. Starting and speed central. Cause of sparking and necessity of

inter poles. Losses and efficiency. Application. ( 10 Marks )

C. induction Machine

Principle of operation. Locking of rotor and stator fields Rotor current, rotor torque,

relationship between the rotor I2Fi loss and the rotor slip. Factor determining the torque. Effect of

rotor resistance upon the torque-slip relationship, cage rotor Motor. Speed control of cage rotor

motors, causes of low powers factor of induction motors. Testing of three phase induction motor.

installation and maintenance of induction motors. ( 10 Marks)

0. Synchronous Machines

Main constructional features, generation of EMF. Generations of three phase emf. three

phase windings. Production on rotating magnetic field in a three phase winding. Operation of a

single synchronous machine when independently supplying a load, operation of synchronous

machine when connected to infinite pus-bars. Parallel operation of two alternators.

Synchronizing of alternators. Starting and application of synchronous motors. Heating and Cooling

of synchronous machine. ( 10 Marks)

E. Fractional Horse Power Motors

Single phase induction motors, nature of field produced in single phase induction motor,

Capacitor start and running motor. Shaded pole motor. AC. series motors. Reluctance motors.

( 10 Marks )

F. Single and Three Phase Transformers

Definition and principle, Applications EMF equations, phasor diagram for transformer on no

load and on load. Mutual and leakage fluxes. Leakage reactance. Equivalent circuits. Voltage

regulation, open circuit test, losses. Efficiency (Commercial and all day efficiency) and condition for

maximum efficiency. Auto transformer. Instrument Transformers such as CT. and PT. power

Transformers. Cooling of transformers. { 10 Marks )
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Basic principles of transmission and distribution of Electrical Energy.

Switch gear, power cables and protective devices. ( 10 Marks )

H. Pumps

Type Oi pumps, Centrifugal, reciprocation and deep wali pumps and their uses, types of

( 10 Marks j

impeiiers. Work done, efficiency. Performance curves of centrifugal pumps.Page 5
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Design and Estimation of Simple Electrical Installation

Electrical Installation and Wiring

Types of Wiring, General CPWD specifications, earthing testing, fault finding in electrical

wiring and electrical equipment like fans‘ light fittings etc. including their principle of

operation, Lightening conductors ,compound lighting, lEE rules.

i 50 Marks)

Designing and Estimation of internal Electrical installation and Fans including Main boards,

Sub distribution and Earthings.

(50 Marks J

Designing and Estimation of compound and street lighting schemes.

( 50 Marks )

Designing and estimation of Sub Station installation

( 50 Marks )

C.P.W.D. specification for internal / external installation.

{ 50 Marks }

Designing & Estimating of fire detection & firefighting system in Telephone Exchange Bldgs.

( 50 Marks J
