CSIR- CENTRE FOR CELLULAR AND MOLECULAR BIOLOGY
(Council of Scientific and Industrial Research)
Uppal Road, Habsiguda, Hyderabad - 500 007, Telangana.
website: https://www.ccmb.res.in

CSIR-CCMB it Dosovotian Dapine o

No. CCMB/Rect./Advt.No.05/2023 Dated: 21.10.2025
NOTICE

Sub.: Schedule of Trade Test for the posts of Technical Assistant - reg.

Ref.: 1. CSIR-CCMB Advt. No. 05/2023.
2. CSIR-CCMB Notice No. CCMB/Rect./Advt. No. 05/2023
dated: 18.06.2025

It is to inform to all the candidates who have been shortlisted for the
advertised posts of Technical Assistant, Post Codes: TA-02, TA-04, TA-12 &
TA-13 vide CSIR-CCMB, Advt. No. 05/2023, that the detailed schedule of the Trade
Test is given below:

Trade Test Schedule:

Post Codes | TA-02, TA-12 & TA-13
13.11.2025 (Thursday), 14.11.2025 (Friday) &

Date 15.11.2025 (Saturday)
Timing 09:30 AM to 05:30 PM
Reporting | 08:00 AM
Time (Candidates shall not be allowed after 09:00 AM)
Jawaharlal Nehru Government Polytechnic College,
Venue Ganesh Nagar, Ramanthapur, Hyderabad, Telangana — 500013

https://maps.app.goo.gl/dHSUSNjcVTUpD6wd7?g st=aw

Post Code | TA-04

Date 13.11.2025 (Thursday) & 14.11.2025 (Friday)
Timing 09:30 AM to 05:30 PM
Reporting | 08:00 AM
Time (Candidates shall not be allowed after 09:00 AM)
Government Institute of Electronics, East Marredpally,
Venue Secunderabad, Hyderabad, Telangana - 500026

https://maps.app.goo.gl/uxgVtdAvx8fPExDq7?g st=ac

The Syllabus for the Trade Test & Written Examination for all the
aforementioned postcodes are enclosed as Annexure I to IV.

Only the candidates who qualify in the Trade Test will be allowed to
appear for Competitive Written Examination.

The detailed instructions and exact Date & Time of Trade Test for
each post code is available on the individual’s Admit card, which may be
downloaded from the below link w.e.f. 03.11.2025 after 04:00 PM.
https://recruitment-staff.ccmb.res.in/Advt_05 2023 Gr3/
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The candidates are requested to visit CSIR-CCMB website
https://www.ccmb.res.in regularly for recruitment updates.

For any queries regarding downloading of Admit cards may be e-mailed to
recruitment.ccmb@csir.res.in on or before 10.11.2025

Sd/-
Dated: 21.10.2025 Sr. Controller of Administration
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Annexure-I

Trade Test & Competitive Written Examination Syllabus
for the Post Code: TA-02

Surveying

Concept of Surveying; Classification of Surveys; Chain Surveying; Compass
Surveying; Levelling and Contours; Theodolite Surveying; Tacheometry; Curves;
Introduction and fundamental concepts of electronic measuring instruments -

EDM, GIS, GPS & Total Station.

Construction Materials & Practice
Properties and uses of construction materials - Stones, Bricks, Tiles, Sand,
Cement, Timber, Plastics, Glass, Asbestos, Paints, Distempers, Enamels and

Varnishes; Preparation of Cement mortar for various works.

Classification of Buildings as per NBC, Site investigation for foundation as per
NBC -, classification of footings, Stone and Brick masonry - types and principles of
construction; Doors and Windows - types, fittings and fastenings, types and
functions of Lintels, Sunshades and Roofs, Flooring - Construction and types of
material; Types of Stairs; Scaffolding; Types of Plastering, Pointing, Painting and
White / Colour Wash.

Engineering Mechanics and Strength of Materials

Forces - types of Forces, Parallelogram, Triangle and Polygon Law of Forces, Lami’s
theorem; Centre of Gravity and Moment of Inertia; Simple stresses and strains,
Hooke’s law — stress strain diagram, working strength, elastic constants, Poisson’s
ratio, Relationship between elastic constants, compound rods, temperature
stresses, strain energy, proof resilience, thin cylinders; Shear force and bending
moment diagrams for simply supported, over hanging and cantilever beams,
relation between intensity of loading, shear force and bending moment; Theory of
simple bending, modulus of section, moment of resistance, distribution of shear
stress in rectangular, circular and I-Sections; Deflection & slope in cantilever and
simply supported beams subjected to point load and uniformly distributed load;
Columns and struts - Euler’s and Rankine’s formulae, Slenderness ratio, simple
built-up columns; Analysis of dams and retaining walls; Simple plane and pin-

jointed trusses, Stresses by method of joints and method of sections.
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Hydraulics

Properties of fluids, fluid pressure and its measurement; Types of flows, energies in
fluid motion, Bernoulli’s theorem and its applications — venture metre, pitot tube;
Orifice and mouthpiece; Notches and weirs; Flow through pipes, hydraulic gradient
line and total energy line, laminar and turbulent flow in pipes - Reynolds number,
measurement of velocity; open channels; Water turbines — classification, centrifugal

and reciprocating pumps; Layout of hydroelectric power plant.

Quantity Surveying

Abstract estimate, detailed estimate - centreline and long & short wall method,
units of various items of Civil Engineering works as per Indian Standards; General
Specifications - earth work, brick / stone masonry in cement mortar, RCC,
plastering in cement mortar, Floor finishes with ceramic tiles and marbles, white
washing, colour washing; Standard schedule of rates, lead and lift, preparation of

lead statement; Approximate estimate — Plinth area and cubic rate estimate.

Design of Structures (RCC and Steel)

RCC structures: Design philosophies - principles and concepts of limit state
method, loads and permissible stresses, IS specifications, analysis and design -
rectangular beam, slab, T-beam, column, footing and stair case.

Steel Structures: Properties of steel sections, loads and permissible stresses, IS
specifications, Analysis and design - welded joints, beam, column, column base,

tension member; Design of roof truss.

Irrigation Engineering

Definitions, duty, delta, base period, Methods of irrigation, rainfall and its
measurement, factors affecting runoff, methods of computing maximum flood
discharge; Classification of head works, component parts of a weir and barrage,
factors influencing selection of site - reservoirs and dams; Classification of canals,
canal lining, cross drainage works; Soil erosion, water logging; watershed

Management, Necessity of irrigation - advantages and disadvantages.

Environmental Engineering
Basics of ecosystem, water supply scheme; Sources of water; Conveyance of water

— pipes, joints and laying; Testing of water, drinking water standards; Treatment of
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water; Distribution of water; Water supply connection to a building.

Types of sewerage systems, Quantity of sewage, surface drains, design of sewers
running half full, limiting velocities; Laying of sewers, sewer appurtenances;
Collection of sewage samples, characteristics of domestic and industrial sewage —
BOD, COD; Sewage treatment, septic tank & soak pit, sewage disposal - dilution

and sewage farming.

Transportation Engineering

Alignment of roads - plain and hilly terrain, surveys; Cross section of road
structure, width of pavement, Camber, Gradient, Super elevation, Sight distance;
Pavement marking, traffic signs, traffic islands.

Types of soil, classification of soil - Textural, IS Classification, physical properties -
plasticity, cohesion, consolidation, compaction, permeability, compressibility, soil
moisture content, void ratio, porosity, degree of Saturation, specific gravity, density;

Bearing capacity of soil.
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Trade Test & Competitive Written Examination Syllabus
for the Post Code: TA-04

Electrical Engineering

Basic principles of electricity: Ohm'‘s law, Kirchhoff‘s laws, Ideal voltage source, Ideal
current source and its conversions,.

Network theorems & Machines

Node voltage and Mesh current analysis, Crammers rule, Reciprocating theorem for
impedance matching, Superposition theorem, Thevenin’s and Norton‘s theorems, DC
Maximum power transfer theorem, Resonance in series circuits, Q-factor, Motors and
generators.

AC Machines
Alternator, Induction motor, Synchronous motor.

Electronics

Resistors, Capacitors and Inductors and their specifications, Conductors,
Semiconductors and Insulators, Formation of P-N junction, Forward and Reverse
biasing voltages, Zener diode, Varactor diode, Tunnel diode and their applications,
Diode as rectifier, Half wave rectifier, Full wave rectifier, Need for filter, Classification
of filters, Working of clipper and clamper using diodes, Working and
Configurations of PNP and NPN transistors, UJT, FET, Photo Diode & Photo
Transistors, LED, LCD.

Amplifiers

h-parameter model of CE, CB and CC amplifiers, RC coupled amplifier, Transformer
coupled amplifier, Darlington and Cascade amplifiers, Class-A and Class-B push-
pull amplifier, Complementary type power amplifier, Heat sinks, Oscillator principle,
RC phase shift oscillator, Hartley oscillator, Colpitt’s oscillator, Bootstrap sweep
circuit, Current sweep circuit using transistor, Transistor as an amplifier in different
configurations, AC and DC load line, Operating points, Direct coupled amplifier,
Differential amplifier, Positive and Negative feedback amplifiers.

Digital Electronics

Number systems, Different postulates, De-Morgan’s theorems, Simplification of
Boolean expressions, K-map (up to 3 variables reductions), Logic families — TTL NAND
and CMOS NAND gates - Logic gates, Half adder, Full adder, Serial adder, Parallel
adder, 2’s complement subtractor — Tristate Buffer. RS, T, D and Master- slave JK
type flip-flops, Encoders, Decoders, 4x1 Multiplexer, 1x4 De-multiplexer, Counters,
Modulus of counter, Synchronous, Asynchronous counters and their working, Decade
counter, Ripple counter, Binary counter, up down counter. Registers, Shift registers,
Universal shift register, Basic memories (RAM and ROM). Types of memories;
EEPROM, UVPROM, Applications of flash ROM.
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Process Instrumentation:
Fundamentals of Instrumentation, Basic transducer theory for the measurement of
displacement (LVDT, Potentiometer, inductive, capacitive, RVDT) Angular velocity

(Moving iron, Moving coil type), AC & DC tacho generators, Photoelectric tachometer.
Temperature (Thermometers, RTD, Thermo couple, Thermistor, Pyrometers) Pressure
(Elastic elements, Strain gauge, Piezoelectric transducer, Dead weight tester), Variable
capacitance pressure transducer, Mcleodguage, Flow (Bernoulli’s theorem, Head type
flow meters, Rotameter, Electromagnetic flow meter, Anemometers, Ultrasonic flow
meter, thermal flow meters), Level measurement (Resistive method, capacitive
method, gamma rays method, ultrasonic method), Force and torque-working of load
cell, column type, proving ring, hydraulic, pneumatic, piezo electric, digital force
transducers. Density and viscosity-displacement type, fluid dynamic type, ultrasonic
type density measurement, capillary viscometer, falling ball viscometer and rotational
viscometer. Humidity-Hair hygrometer. Nuclear instrumentation - Types of ionization
radiation, radiation detectors (Geiger Muller, Ionization chamber, Scintillation
counter method). Smart sensors- Evolution of smart sensors (1st, 2rd 3rd 4th gnd Sth
generation)-Proximity sensors, IR sensors, Motion detection sensors, accelerometer
sensors, Gyroscope sensors.

Instrumentation in process industries
Power plant, Petro chemical, Iron and Steel, Paper and Pulp plant, cement plant,
textile industry.

Control Engineering
Basics of open loop and closed loop control systems.

Process Control

Different process variables, Process characteristics, Control system parameters, ON-
OFF Control, Proportional, Integral and Derivative Controllers, PID Controller,
Tuning of PID Controller, Flapper nozzle system Actuators (Pneumatic, Electro-
Pneumatic, Hydraulic) P to I and I to P converters, Solenoid valve, Stepper motor
actuator, Basics of control valves, Classification of control valves-Sliding stem control
valve-Single seat plug, Rotating shaft, Butterfly control valves, Cascade Controller,
Ratio Controller, Feed forward control systems, Adaptive Control, Line Diagrams,
Letter Codes, Standards.

Linear IC Applications:
Types of ICs: Based on integration (SSI, MSI, LSI and VLSI).

Characteristics of Operational Amplifier: Applications of Operational Amplifier
like Summer, Integrator, Differentiator, Inverter, Voltage follower, Voltage to Current
Converter, Current to Voltage Converter, Op-amp based LPF, HPF, Square wave
Generator, Triangular wave generator, Mono Stable Multi-vibrator, Astable multi-
vibrator, Wien-bridge Oscillator, Schmitt Trigger, ADC(Counter type & Successive
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approximation type) and DAC(R- 2R ladder method & weighted resistor method),

Applications of 555 timer IC (Mono stable multi vibrator, Astable multi vibrator,
Square wave generator) Regulated power supply using 78XX regulator, PLL-LM565.

Microcontroller and PLC’s

Architecture and Instruction set of 8051 Microcontroller, Programming concepts
of 8051, interfacing peripherals (8255, 8251 and 8257) and Applications of 8051.
PLCs Basics of PLC architecture, Instruction set of PLC and PLC ladder diagrams
of various applications, Basic concepts of SCADA, DCS, DAS, ROBOT, CNC..

Electronic Measuring instruments:

Analog Instruments: PMMC movement, Ammeter, Voltmeter and Ohm meter using
PMMC movement, Extension of range of Ammeter and Voltmeter, Rectifier type
Voltmeter and Ammeter, Principle of Moving Iron instruments, FET input voltmeter,
Differential voltmeter, Wheatstone bridge, Maxwell bridge, Schering bridge, Megger.
Digital instruments: Digital multi meter, Digital LCR meter, Ramp type digital volt
meter, Successive approximation type digital volt meter, Digital frequency meter.
Cathode Ray Oscilloscope: CRT, Time base generator, Deflection sensitivity,
Triggered sweep circuits, CRO applications, Storage oscilloscopes, Digital
oscilloscopes, Dual trace oscilloscope.

Signal generators & Other instruments: AF Oscillator, RF Signal generator,
Function generator, Q-Meter, Distortion Factor Meter, Digital IC tester, Logic
analyzer, XY recorders, Plotters.

Analytical and Bio-medical instrumentation:

Analytical instrumentation: Electromagnetic Spectrum, Beer Lambert’s Law, Mono
chromator, Light Sources and Detectors, Spectrophotometer (UV, Visible, IR), Flame
Photometer, Spectroflourometer, Interferometer, Refractometer, Polari meter,
Different types of Gas Analyzers, Mass Spectrometer, Liquid Chromatography and
Gas Chromatography, Auto analyzer

Bio-medical Instrumentation: Bio electricity — Resting and action potential, Types
of Bio Potential signals generated in human body, Electrodes used for Bio potential
measurement, Analysis & measurement of ECG, EEG, EMG. Blood Pressure-Types of
measurement, Electromagnetic Blood flow meter, Ultrasonic Blood flow meter.
Therapeutic Instruments such as Cardiac Pacemakers, Defibrillators, Dialysis
machine and Modern imaging systems such as X-Ray CAT, MRI
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Trade Test & Competitive Written Examination Syllabus
for the Post Code: TA-12

ENGINEERING MECHANICS

Statics: Force and its specifications-System of forces, friction, Centroid, Moment of
inertia, Dynamics: Kinematics and Kinetics, Equations of motion, Simple Machines:
Fundamental terms like mechanical advantage, velocity ratio and efficiency

STRENGTH OF MATERIALS

Simple Stresses and Strains, Strain Energy, Shear Force & Bending Moment
Diagrams, Theory of Simple Bending and Deflection of Beams, Torsion in Shafts
and Springs, Thin Cylindrical Shells.

DESIGN OF MACHINE ELEMENTS

Cams and Followers, Power Transmission, Flywheel and Governors, Brakes,
Dynamometers, Clutches & Bearings

MATERIAL SCIENCE & ENGINEERING

Materials and Manufacturing Processes: Engineering Materials, Classification,
Properties and Structure of Engineering Materials, Heat Treatment, Stress-Strain
Diagrams for Engineering Materials, Iron-carbon diagram. alloys, phase diagram.
Metal Casting, Moulding, Patterns, Metal Working, Metal Forming, Machine
Tools and Machining Processes, Lathe Machine and types, Milling Machine and
types, Shaper and Planer Machines: Differences, Operations, Failure analysis &
Testing of Materials, Corrosion & Surface Engineering, Engineering plastics &
fibers, Insulating materials.

TOOL ENGINEERING

Metal cutting, Cutting fluids: types; characteristics and applications, Types of
Tool wear, Tool life calculation, Machinability, Tool material types,
characteristics and applications, Cutting Tool Geometry, Types of dies and
construction, Punch & Die mountings, Die Design Fundamentals, Forming
and Drawing Dies

MANUFACTURING ENGINEERING

Cutting Fluids & Lubricants, Lathe Operations, Broaching Machines, Drilling,
Welding, Milling, Press working operations, Principles of Grinding and finishing
processes.

ADVANCED MANUFACTURING PROCESSES
Jigs & Fixtures, Jig Boring, Plastic Processing, and its fabrication methods,

Modern Machining Processes, CNC Programming and Machining, CNC Turning
Machine, CNC Milling Machines, Machine Tool Automation
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THERMODYNAMICS
Thermodynamic systems and processes; properties of pure substances, behavior of
ideal and real gases; zeroth and first laws of thermodynamics, calculation of work
and heat in various processes; second law of thermodynamics; thermodynamics
properties.

THERMAL ENGINEERING

Air compressors-Reciprocating and rotary compressors; Rankine, Brayton Cycles
with Regeneration, Inter cooling and Reheat. [.C. Engines: Air-standard Otto &
Diesel Cycles, Combustion in S.I. & C.I. Engines, Performance & Testing of internal
combustion engines, Steam generator, Steam prime movers, Steam condensers,
Principles, Ignition, IC engines: Cooling, Lubrication

REFRIGERATION & AIR CONDITIONING

Principles of refrigeration, Refrigeration methods, Units of refrigeration,
Refrigeration systems and their applications, Refrigerants, Psychrometric Chart,
Basic Psychrometric Processes. Heat load calculations, Air-conditioning systems,
window AC, split AC, central AC system and Heat Ventilation Air-conditioning
system (HVAC), Evaporative cooling with example of desert cooler, water chillers and
their applications.

FLUID MECHAICS AND HYDRAULICS MACHINERY

Properties of liquid, Hydraulic pressure and its measurement, flow of liquids.
Steady, unsteady, laminas and turbulent flows Orifice, mouthpiece and nozzles,
flow through pipes. Flow measurements: different types of pumps; reciprocating and
rotary pumps; operation and maintenance of pumps; characteristics curves of
pumps efficiency of pumps; different types of (turbines) Francis, Kaplan and Pelton
turbines operation and maintenance of turbines;

PRODUCTION OPERATIONS MANAGEMENT

Process Planning and Process Engineering, Production forecasting, Forecasting
methods, Forecast accuracy, Scheduling, Break- Even Analysis, Aggregate
Operations Planning, Assembly Line Balancing, Material Management

MEASUREMENTS & METROLOGY

Methods of measurements: Direct & Indirect; Standards of measurements,
Precision and Accuracy, Sensitivity and Repeatability, Range, Threshold,
Hysteresis, Calibration, Errors in Measurements, Thread measurements: Thread
gauge micro meter; Angle measurements: Bevel protractor, Sine Bar; Gauges: plain
plug gauge, ring Gauge, snap gauge, limit gauge, Comparators: Characteristics and
Types, Surface finish, Pressure measurement: McLeod gauge; Classifications of

tachometers, Displacement measurement, Flow measurement, Resistance
thermometers, Optical Pyrometer, Humidity measurement, Density measurement,
Liquid level measurement, Instruments for Angular Measurements; Screw thread
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measurements, Gear Measurement and Testing: Measurement of tooth thickness,
Errors in gears; Machine tool testing: Parallelism, Straightness, roundness;
Concept of Limits, Fits, and Tolerances; hole and Shaft Basis System.

BASICS OF ELECTRICAL ELECTRONICS ENGINEERING

Definition of voltage, current, power and energy with their units, advantage and
applications of electricity, electromagnetic induction, domestic and industrial
electromechanical installation, electrical motor, electrical safety, basic and digital
electronics.
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Trade Test & Competitive Written Examination Syllabus
for the Post Code: TA-13

Basic Electrical Engineering

Concepts of Electric Current, EMF, Voltage, Resistance, Effects of temperature on
resistance, Series and Parallel Circuits, Work, Power, Energy, Joule’s Law, Sine
wave, Amplitude, Frequency, Time Period, Average value, R.M.S. value, Form Factor,
Peak Factor for sine wave, Phase and Phase difference, Inductors and types of
inductors, Capacitors and types of capacitors.

Electronic Devices and Circuits

Basic Concepts of P-type and N-type semiconductors, PN Junction Diode, Varactor
Diode, Photo Diode, Photovoltaic Cell, LCD, PNP and NPN Transistors, CB, CE and
CC configurations, BJT, Amplifier, UJT, Operating Point and Q- Point, FET, JFET,
MOSFET and types of MOSFET, Half wave, Full wave and Bridge rectifiers, RMS
value, Average value, Ripple factor, Voltage regulation. Filters: C, LC, and CLC,
Zener regulator, IC Regulators, Amplifiers, Feedback amplifiers, Oscillators, Hartley,
- Colpitts, RC, LC and Crystal Oscillators, Tank circuit, Clippers and Clamper
circuits, Time Base Generators, Differential amplifier, Operational Amplifier. Pin
configuration of IC741, CA 3011and LM324.

Digital Electronics

Number systems, Conversion from one number system into another, Binary system,
Boolean algebra, Logic gates with truth tables, De-Morgan’s theorems, Karnaugh
map, Digital logic families, TTL and CMOS ICs, Half adder, Full adder, 4 Bit parallel
adder, 4 X 1 Multiplexers and Demultiplexer, Decoders, BCD to Decimal decoder,
Decimal to BCD encoder, IC numbers, Flip Flops, Registers, Counters, Memory,
ROM and RAM, Operational amplifiers and Instrumentation amplifiers, A/D and
D/A converters.

Electrical and Electronic Measuring Instruments

Definitions of accuracy, Precision, Error, Resolution and Sensitivity, Basic Concepts
of electrical quantities to be measured, Units, Names of instruments to measure
them , Classification of instruments, Different types of torques, Types of errors,
M.C. and M.I types of Ammeters and Voltmeters, Dynamometer type ammeter,
Voltmeter and Wattmeter, Instrument transformers, Energy meter, Synchroscope,
Ohmmeter, Megger, Potentiometer, Measurement of inductance and capacitance,
Transducers, Thermocouple, Thermistor, Strain gauge, LVDT, Digital voltmeters,
Digital multimeters, Digital energy meter, Digital frequency meter, Clamp meter
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Electrical Circuits
Active and Passive circuits, Junction, Branch and loop, Ohm’s law, Kirchhoff’s laws,
Star - Delta Configurations, Voltage and Current sources, Superposition,
Thevenin’s, Norton’s and Maximum power transfer theorems, Alternating quantity,
Cycle, Time period, Frequency, Amplitude, Instantaneous value and Angular
velocity, Average value, Effective value/R.M.S value, Form factor, Peak factor,
Reactance, Impedance, Pure resistive, Inductive and Capacitive circuits, R-L, R-C,
L-C & R-L-C Series and Parallel circuits, Types of power, Resonance, Q- factor, Poly-
phase systems, Generation of 2 phase and 3 phase EMF’s, Relation between phase
and Line values of voltages and currents.

DC Machines

Dynamically induced E.M.F, Fleming’s right hand rule, Working and construction of
D.C generator, Lap and Wave windings, E.M.F equation, Classification of generators,
Losses in D.C machines, Power stages, Efficiency, Armature reaction,
Demagnetization & Cross magnetization, Commutation, O.C.C, Internal, External
characteristics of Separately excited, Shunt, Series and Compound generators,
Critical field resistance and Critical speed, Parallel operation of generators, Welding
Generator, Applications of D.C Machines.

Fleming’s left hand rule, Working and construction of D.C motors, Back E.M.F,
Classification of DC motors, Torque equations, Different losses, Power stages,
Efficiency, 3-point starter, 4-point starter, Electrical and mechanical characteristics
of D.C motors, Applications of D.C motors, Speed controls for D.C motors, Brake
test on D.C. Motors, Performance curves, Swinburne’s Test, Types of braking,
Electrical braking, Plugging, Rheostatic and Regenerative braking.

Batteries

Classification of cells, Primary and Secondary cells, Lead acid cell, Different types of
batteries their construction and applications, Charging of Batteries, Precautions
during charging and discharging, Trickle charging, Capacity of a battery, Ampere-
Hour efficiency, Watt- Hour efficiency, Methods of disposing batteries.

AC Machines

Transformers: Classification, applications and Construction of transformers, EMF
equation, Transformer ratio, Special transformers, Working of Transformer on no
load, on load, Phasor Diagrams, Equivalent circuit, Short circuit test, Open circuit
test, Sumpner’s test, Regulation, Efficiency, Parallel operation, Tap changing, Gas
Insulated Transformer.

Alternators: Types of alternators, construction, EMF equation, Phasor diagrams,
Regulation, parallel operation, Synchronization, Procedure to connect a Diesel Engine
generator to the supply mains, Load sharing, Effect of change in excitation and input
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of an alternator connected to infinite bus, Rotating Magnetic field, synchronous
speed, Construction and working Principle Synchronous Motor, starting methods,
Back EMF, Effects of Load, Phasor diagrams , Load Angle, power relation, Effects of
change of Excitation V and inverted V - curves, Constant power lines, Hunting,
Different speed control methods, Applications.
Construction, Principle of working of induction motor, Slip, Effect of loading on slip,
Frequency rotor EMF and reactance, Rotor current Induction motor as a generalized
transformer, Losses and Power transfer stages, Efficiency, Torque equations, Torque
slip curves, Torque speed curves, Modes of operation of induction machine, Braking,
No load and blocked rotor tests, Circle diagram, Efficiency, Starters, Speed variation
of induction motors, Application, Single phase motors working and applications,
Self-starting Split phase, Capacitor start - Capacitor run, Shaded pole induction
motor, A.C series motor, Universal motor, Stepper motor, Servo motor, linear
induction motors, BLDC and PMDC motors.

Electrical Power Systems

Different sources of energy, Solar Power, Tidal Power, Wind power, Biomass and
Geothermal, Merits and Limitations of Conventional and Non-conventional sources,
Thermal Power Stations, Hydrograph, Hydro Electric Power Stations, Nuclear
energy, nuclear power station. Transmission Lines and classification, HVDC, Types
of conductors, Current distortion effects, Transmission line parameters, Regulation,
Ferranti Effect, Corona, Components of Overhead lines, factors affecting conductors
spacing and ground clearance, Sag, Different types of Insulators and their
applications, string efficiency.

Substation, classification of sub-stations, various equipment in sub-stations,
Classification of Distribution systems, voltage drop calculation in AC and DC
distribution, Micro Grid, smart GRID. Switch gear, classification of switchgear,
Fusing current, Fusing factor, Characteristics, Types and applications of fuses, Arc
Extinction, methods of arc extinction, Circuit Breaker, Working of O.C.B, A.B,
M.O.C.B, SF6 & VCB circuit breakers, Reactors, Relays, Classification, Construction
and working of different types of relays, Faults in alternators, Transformers,
Transmission lines, Protection of Alternators, Transformers, Transmission lines,
Feeders and Bus bars, Lighting, Surge Protection, Various types of Lightning
arresters, Neutral grounding.

Power Electronics

Thyristor family devices, Construction, Working of SCR, DIAC, TRAIC, IGBT &
triggering of SCR, Commutation methods, Applications, converters, half wave and
full wave controlled converters, half wave and full wave AC voltage regulators,
Choppers, Classification, Working and applications of Choppers, Inverters,
Classification, Working and applications of Inverters, Working and applications of
Cyclo - converter, power electronic drives, Speed control of DC motors by using
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single phase converters and choppers, speed control of 3 phase induction Motor by
using AC voltage controllers, Disturbances, Devices to suppress spikes, SMPS, UPS,
Light dimmer Circuit, Burglar alarm Circuit,

Emergency lamp Circuit using SCR, power control circuits using SCR, Protecting
power devices.

Electrical Estimation and Utilization

Types of house wiring systems, types of cables, Main switches and fuses, service
mains, Estimation of domestic lighting installation, Estimation and selection of
interior wiring system suitable to a given building, Wiring layouts, Estimation of
Power Loads, Irrigation Pumps and Earthing system, Estimation of OH Lines and
Distribution Substations, Light, Luminous flux, Types of lamps, Requirements of
good lighting, Different types of lamp fittings, Laws of illumination, Terms Design of
lighting schemes for indoor, Illumination levels for indoor and outdoor applications,
LED lamps, Environmental aspects, Electric heating, principle and applications of
resistance heating, Induction heating and Dielectric heating, Electric arc furnaces.

Basic Mechanical Engineering

Stress, strain, Poisson’s ratio, Hooke’s law, Elastic moduli, Young’s modulus ,
Modulus of rigidity, Bulk modulus, Working stress, Ultimate stress, Factor of safety,
Function and Classification of shafts, Polar moment of inertia, Torsion equation,
Maximum torque, Power transmitted by the shaft, Design of shaft, Classification of
heat engines and I.C engines, Construction of IC engines, 2- stroke and 4- stroke
engines, petrol and diesel engines, Boilers, Classification of boilers, Construction
and working of Simple vertical, Cochran, Lancashire, Babcock and Wilcox, Lamont
and Benson boilers, Different boiler mountings and accessories, Steam turbine,
Working principle of impulse and reaction steam turbines, Classification of hydraulic
turbines, Construction and working of Pelton wheel, Francis and Kaplan turbines,
De Level and Parson’s reaction turbines, Hydraulic pumps, Classification,
Construction and working of Reciprocating and Centrifugal pumps, Jet and
Submersible pumps, Lubricants, Properties, Types, their applications



