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Svyllabus for Certificate course on
Electrical Safety & Design Aspects of Electrical Installation

Duration : 12 weeks.

Scheme:
Week No. of Days Activity
Week 1 5 Class room training
Week 2 5 Class room training
Week 3,4,5,6 20 Practical on the field
Week 7 5 Class room training
Week 8,9, 10, 11 20 Practical on the field
Week 12 5 Class room training

Course Qutcome:

1) Refreshment of the knowledge studied during diploma/graduation.

2) Candidate will be able to understand SLD and design the ratings of electrical
components for given system.

3) Candidate should be able to repair, install and maintain different electrical
equipments like transformer, motors, battery, transmission lines, cables etc.

4) Candidate will be able to work independently as an electrical supervisor/contractor.

5) Candidate will have knowledge of EA-2003 and familiarity to modern trends used in
electrical power system.

Detailed syllabus:
Week 1:

Principles of Electricity : Current, Voltage and Resistance, Ohms law and
Kirchhoff's law, its application, Specific Resistance, Laws of Resistance and their
application for calculating voltage drop, Series and Parallel Circuit, Single phase and
Three phase Power and energy, Relationship between electrical power unit (kW) and
mechanical power unit (H.P.).

Materials - Conductors, non conductors and insulators, Insulating materials and their
relative merits, Transformer oil. Properties of transformer oil, Effects of heat and
moisture on insulation, Insulation resistance.
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Different types of wires, cables, switches, HV and LV Circuit breakers, cut outs,
Fuses, Feeder Piller, Distribution board etc., and their safe current carrying capacity,
Use of tables and data sheets generally given in electrical hand books.

Batteries - Primary cells, Dry cells, Storage or secondary batteries or accumulators

and their installation. Lead acid cells, Nickel iron or alkaline cells. Initial and
subsequent charging of batteries, Charging circuits and their calculations, Series and
parallel circuits, Maintenance of batteries, Use of hydrometers.

A.C. Circuits - Knowledge of vectors, Phase and phase difference, Resistance,
Inductance and Capacitance in an A.C. circuit, Concept of Impedance, Power,
reactive power and apparent power, Concept of power factor and its importance,
Single phase and three phase system, Star and delta connections, Concept of phase
sequence, Concept of Demand, Interpretation of common terminology e.g. kVA, kW,
kVAR and kWh, AC and DC circuits, Concept of Phase, Neutral and Earth
Conductors, Use of tables and data sheets generally given in electrical hand books.

A.C. Motors - Theory of Induction (squirrel cage and slip ring type) synchronous and
commutated motors, their uses. Installation, method of starting and speed control,
Reversal of direction of rotation.

D.C. Motors - Theory of series, shunt and compound wound type motors, their uses,
Installation, method of starting and speed control, Reversal of direction of rotation.

Contactors and starters, regulators, protective devices for both A.C. and D.C. motors,
their wiring with the motors.

Transformers : Knowledge of single phase and three phase transformers, principle
of operation, constructional features and uses. Types of cooling and maintenance.
Paralleling of transformers. Auto transformers and its uses. Transformer tappings,
temperature rise. Instrument transformers and its uses. Operation and Maintenance.

Earthing : Principles of different methods of earthing, Importance of earthing, Factors
affecting earth resistivity, Earth resistance measurement, Earthing systems, Methods
of earhing, Earthing Grid.

Energy Meter: Working principle of Electromechanical and Static meter, Main
features of Electro-mechanical Meter, Functioning of Static Energy meter and its main
features, Single Phase Meter, installation standards and its wiring, Whole current
three phase meter installation and wiring. Overview of CT and PT and its function. LT
meter, CT operated installation and wiring. HT meter installation and wiring. Metering
deficiency and tampering, Effect due to incorrect connection, fiddle condition, common
neutral problem, Meter Reading, recording and sealing, Understanding to read
Monthly Power Bill and complaint resolution, Emerging technologies in metering Meter
Replacement procedure, Meter testing Applicable regulations on metering and billing.

Week 2:

Distribution Lines: Simple calculations on current capacity of various loads for
distribution of power. General principles of construction of low, and high voltage lines.
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Types of conductors, sizes and current capacities, Length of spans, sags, strength of
poles, spacing of conductors and cross arms, effect of temperature, wind pressure, ice
and snow on the lines, Tension on wire, Insulators, brackets, stays, struts, guard
wires and other protective devices, Earthing arrangement and Lightening Arrester,
Testing and fault location, Use and jointing of different types of aluminium conductors.
Stringing of conductors.

Switch _Gear_and_Circuit Breaker: Fuses, MCB, RCCB, ELCB, DP Switches
Introduction to circuit breaker fundamentals. Arc phenomenon and methods of arc
extinction, Characteristics of arc quenching mediums, Classification and types of
circuit breakers ( OCB, MOCB, ABCB, VCB, SF6), constructional features, Selection
parameters, ratings, specifications, interlocks, Operating mechanism, Breaker control
circuit, Best practices of operation and maintenance on EHV, HV and LV circuit
breakers (ABB, CGL, Siemens, Schinder etc.).

Introduction to Cables: Understand what is a cable, classification of cables,
components and its function, Overview of Construction of cables, Types, size and
capacities of cables, Uses and application of cables.

Testing and maintenance of Equipments:

e Type Tests and routine tests.

e Testing of Transformers for continuity and IR value.

e Transformer outage safety practices -Importance of accurate SLD. Isolation,
LOTO, PTW. Testing with neon tester, discharging the windings and grounding.
JSA and Tool Box talk.

e Operation and Maintenance of Transformer : Transformer loading, temperature
limit, Condition monitoring, inspection, maintenance schedule and Maintenance
checks. Understanding of Cooling Fans control circuit.

e Case studies on Trouble shooting and Transformer failures.

e Attending oil leakages, replacement of gaskets, untanking and inspection.

e Testing and maintenance of circuit breaker: Electrical controls & alarms /
lockouts.

e Testing of and maintenance of Bus Bars: Layout arrangement (indoor & outdoor).
Bus bar types, construction, support insulators, jumpers, safety clearances,
connection to bus, design, selection parameters, ratings, specifications,
interlocks. Isolator: Types, constructional features, Earth switch, interlocks,
design, selection, rating, specifications. Double bus bar system & Changeover
system & its design

e Testing and maintenance of CT/PT/CVT/LA: Constructional features, testing and
application. RMU and Drives

e HV and LV Cable Jointing Preparation : Tools for cable jointing and selection of
suitable Cable jointing kit. Understanding and interpretation of cable jointing
drawing supplied by OEM. LV Cable jointing: Understanding the LV/HV cable
jointing procedure. LV/HV Cable Termination: Understanding LV cable
termination procedure.
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Week 7:

e Overview of field training and feed back from candidates

e Power factor improvement methods:

e Importance of maintaining power factor, Methods of PF improvement, Selection
of capacitor size, ratings etc. Introduction to Concept of facts.

e Introduction to static relay and their connections.

e Introduction to EA - 2003

e CEA ( Measures relating to safety & elect supply ) 2010

e Code of practice for cinema & lift and escalators installation.

SCADA Sytem

Concept of SCADA, Application of SCADA, Various equipments used for control and
its installation, Various equipments used for data acquisition and its installation

Energy Audit & Conservation

Concept of EA, Application of EA,Tagging of customers up to last mile. Loss
calculation, Loss mitigation techniques ( technical, commercial ).

TEST and suggestions for improvement in the next phase of training.

Week 12:

e Overview of field training and feed back from candidates.

e Selection of equipments:

e Breakers / protective gears (OCB/ACB/MCCB/MCB/HRC fuses & its utilization
category on the basis of its application.

e Computation of fault level & making & breaking capacity of protective gear.

e Protection coordination, Insulation coordination.

e Computation of continuous & short circuit rating of Cable.

e Computation of de rating capacity of cable considering various de rating factors.

e Selection of Different types of Motors for specific applications.

e Methods of connection of special types of transformer (Furnace
transformer/welding transformer/rectifier transformer etc.).

e Captive generation, its design considering capacity & load.

e Introduction to costing of different electrical installations.

e Final TEST/ Viva and suggestions for improvement.

e Feedback regarding the course.
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Different Practicals observations and activities

to be carry out during field visit

= Installation of MCB/ELCB/RCCB/Cut out.

=  Wiring (Use of flexible/Stranded wires, connectors, Clipping, Conducting, saddling,
crimping lug etc.).

= Wiring for inverter circuits.

= Clipping / Clamping.

= Termination ( Making gland, Crimping etc.).

» |Installation of inverter.

= |Installation of lighting fixtures.

= Meggar of wiring & other installation.

= |Installation of Bus duct /Rising mains/Tap of box.

= [Installation of Bus trunking.

» |nstallation of SFU/SDF.

= |Installation of energy meters..

= Methods of Earthing.

= Measurement of Earthing.

= Load Survey.

= Computation of cable size & wiring.

= Computation of voltage drop & its permissible limits.

= Deciding the transformer capacity.

= Design of mains switch board.

= Design of sub switch board & distribution board.

= Preparation of lay out of all installation considering the safety /operational
clearances and space optimization.

= Preparation of single line diagram & other drawings of electrical installations as per
standards.

= Getting approval of layout from the respective authorities.

= Installation of electrical equipments as per the statutory requirements.

= [Installation of solar panel , inverter etc & related accessories.

= |nstallation of CT metering.

= |Installation of SDF, Distribution boards etc.

= |nstallation of ICOG panels.

= Termination of cables at DT ( HV/LV).

= Pre commissioning test of all equipments.

= Post commissioning test of all equipments.

= HV testing, Megger etc.

= Installation of Capacitors/APFC.

= |nstallation of energy meter for energy audit.

= |nstallation of distribution panel.

= Type of material used for earth bus bar.

= Computation of size of earth busbar considering current density, Touch potential &
step potential, corrosion factors ,soil type etc.
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= Computation of Types of earth electrodes ( Plate/pipe/strip etc.) and its size for
different equipments.

= Measurement of soil resistivity.

= Measurement of earth resistance using 3-point method / clamp type earth
resistance meter.

= Different types of material used to enhance the earth resistance.

= Different type of methods used to enhance the earth resistance.

» Maintenance of earthing.

= Knowledge of IS 3043 & CEA regulations for earthing.

= types of starting methods for AC/DC motors.

= types of speed control of AC/DC motors.

= Protection used for AC/DC motors Transformers.

= types of capacitors used for pf improvement

= methods of pfimprovement.

= Methods of connection of special types of transformer (Furnace transformer/
welding transformer /rectifier transformer etc.).

= Different types of measuring instruments to measure power.

= Trivector meters.

= |Installation of energy meters.

= TOD metering.

= Difference between conventional & electronic energy meters.

= Category of consumers on the basis of its load Computation of cost of electricity.

= Cable identification.

= Cable route tracing.

= Physical Inspection of electrical installation.

= Laying of cable.

= Termination of cable in switchgear / panel.

= |Installation of overhead line.

= Connection of DG set.

= |Installation of lightening arresters.

= Termination of cables in HT/LT switchgears.

= Termination of cable at Transformer.

= Installation of transformer.

= Installation of Switch gear.

= |nformation of relevant IS/CEA regulation.

= |nsulation test ( megger ) of equipments.

= Earth resistance measurement of equipments.

= HT/LT fault testing ( using different types of test methods viz. pulse echo, arm plus,
low frequency etc ).

= Application of DC surge ( its value )for testing on cable fault.

= Fault pinpointing.

= |dentification of fault on installation in case of earth leakage.

= LIVE phasing .

= Polarity testing.

= Primary injection testing.
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= Secondary injection system.

= BV testing of oil.

= Testing of 1ph & 3 ph meter.

= Relay testing.

= Magnetic balance test.

= Testing of switchgear operations.

= Earth continuity testing.

= Testing of measuring instruments like energy meters, ammeters, voltmeters etc.

= Load reading of cable at terminations.

= Load balancing.

= Attending abnormalities of distribution box.

» Maintenance of Overhead line.

= Rectification of faults.

* Maintenance of lightening arresters.

= Different types of joints ( heat shrink/cold shrink etc.).

= Through phasing in case underground cable joint.

= Importance of each component of joint Kit.

= Safeguarding of joint on underground cable.

= Jointing of overhead conductor.

= Safety precautions while jointing.

= Relevant IS / CEA regulations.

= Statutory requirement for clearance from LIVE part from ground, adjacent.
equipment, buildings, sections

= Clearance of switchboards, other equipments.

= Clearances in indoor equipment.

= Clearances in outdoor equipment.

= List of symbols as per NES.

» |EE standards for electrical symbols.

= Preparation & reading of simple electric wiring diagram & circuit diagram.

= Electrical connections diagram for AC/DC generators, starters, regulators etc.

= Electrical connections diagram for battery charging equipments

= Electrical connections diagram lift & safety devices

= Electrical connections diagram for battery charging equipments.
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