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1.       Electrical Technology 

1.1 Electric   current,   Voltage,   Resistance-   definition,   symbol,   units   

and measurements, Types of electrical measuring equipments 

1.2      The Electric Field- Basic phenomena, Laws of electric field, Capacitors 

1.3 The magnetic field- Magnetic field Quantities, Field line patterns, 

Electro- magnetism, Inductance, Application of electro-magnetism 

1.4 Direct Current Circuit, Electric circuit ,Series, parallel and mixed 

circuits, Ohm’s Law,  Kirchoff’s  first  and  second  law,  Electrical  work,  
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energy  and power-  definition,  symbols  ,  units  and  measurements,  Heat  

produced  by electric current, current density and fuse, Efficiency 

1.5 A.C. Circuits- Alternating current generation, sinusoidal voltage, 

characteristic quantities such as instantaneous value, maximum and r.m.s. 

(effective)value, frequency; period and cycle; vector representation and 

phase angle, Ohmic resistance, inductive reactance, capacitance and 

impedance concept, symbol, unit, voltage and current characteristic in 

vector diagram, phase angle, their connections, AC power – active, reactive 

and apparent power and their calculation, power factor, Three phase current-

application of single phase and three phase currents, generation of three 

phase current, connection of sources and  loads in 3 phase system such as 

star and delta connection, power of a 3- phase  system, the measurement of 

power, rotary field 

1.6 Electrical  Machines-  Transformer,  A.C.  Motors,  D.C.  Motors,  

Generators- Working Principle, Construction and types 

1.7      Selection of electric motors 

1.8      Electrical   supply   and   Distribution,   Electrical   Apparatus,   Control   

and Protective Devices, Basic concept on electrical wiring, Earthing 

1.9 Electrical   Engineering   Application-   Electro-chemistry,   Periodic   

system, chemical compounds and bounds, Conductance in fluids, 

electrolysis, Primary and  secondary  cells  -  construction,  properties,  mode  

of  function  and application connection of cells, Corrosion and its 

prevention 

1.10 Maintenance and Safety- Repair and maintenance of electrical motors, 

control and protective devices, Safety use of electrical system – concept and 

safety rules  &  regulation  First  Aid  in  accident,  steps  to  be  taken  in  

electrical accidents. 

2        Auto Electronics 

2.1 Fundamentals in Applied Electronics- Semiconductor diode, Transistor: 

BJT, JFET, MOSFET, Thyristor 

2.2 Basic   Electronics   Circuit,   Introduction   to   binary   system   and   

binary calculations,   Gates,  truth  tables,  electric  analogy  of  gates,  

Concept  of memory, flip-flop, IC counters, decade counters, seven segment 

display 

2.3 Digital  Electronics,  Half  wave,  full  wave  and  bridge  rectifiers,  and  

filter, Amplifier and Op-amp, Regulated power supply, Difference amplifier, 

comparator, adder circuits 

2.4 Sensing Devices,Mechanical sensors, Electrical sensors, Electronic 

Sensors, Magnetic sensors, Optical sensors, Thermal sensors, 

2.5   Motor Control circuits, Servo-mechanism, Thyristor controlled DC motors, 

DC motor control by SCR, AC motor control using triac, Stepper motor, 

Motor control using PLC 
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3.       Drinking Water 

3.1 Drinking Water. 

o Present status of Water Supply and Sanitation 

o Design norms and principles 

o Principles related to unit operation:- 

a)  Aeration. 

b)  Flocculation and coagulation. 

c)  Sedimentation process including course material 

removal. d)  Filtration process/Slow sand filtration /Rapid 

filtration. 

e)  Disinfection process. 

f)   Sludge handling and disposal. 

3.2     Design and Treatment:- 

3.2.1     Design of the system 

3.2.1.1       Drinking Water supply 

  Introduction   to   pollutants   (sources,   types   and   effects),   sources   and 

characteristics of water, water demand and quantity, estimation of future 

population, design period. 

  Water sources and intakes. 

  Design of intake structures for rural and urban water supply system. 

  Pipeline design: design criteria, design of transmission and distribution 

system 

(including pipe networks). 

  Reservoirs: types, size determination. 

3.3     Water treatment 

3.3.1       Drinking Water treatment 

  Design of pre-treatment facility: Intake screen, aeration and etc. 

  Design of treatment facilities: Sedimentation, Flocculation, Filtration systems 

and Disinfection. 

Advanced   treatment:   Absorption   by   activated   carbon,   ion   exchange, 

multimedia  filtration,  ultra  filtration  and  reverse  osmosis,  ozonation,  ultra 

violet  disinfection,  demineralization,  new  development  in  water  treatment 

operation. 

3.3.2     Management and other related aspects:- 

  Pipe materials and related aspects. 

  Sludge management, handling and disposal. 

  Operation and Maintenance of Water system. 

  Legal and Management aspects of Water system. 

  Financial aspects: Tariff structure, tariff rates and affordability, System cost 

recovery. 

  Education and training. 

3.4       Ground water development. 

3.4.1     Ground water flow. 
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  Ground  water  occurrences  and  prospecting,  chemical  characteristics  

and properties of ground water. 

  Ground water exploration and Methods of ground water withdrawal. 

3.4.2     Ground water recovery and tube-well design 

  Ground water recovery. 

  Tube well design. 

3.4.3   Ground water quality 

  Ground water treatment (aerator, iron removal plant ) requirement based 

on ground water quality 

  Disinfecting wells and piping 

  Maintaining well yield 

  Sanitary protection for ground water supplies 

  Conservation and utility of ground water 

 


