Tamil Nadu Public Service Commission
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Trade - Mechanic Electric Vehicle (MEV)
(ITI Standard)

Code: 542

Unit I: Safety Precautions in Auto Workshop, First Aid, Hand Tools, Workshop Tools and
Equipment (15 Questions)

Safety - General Precautions observed in the Industry / Shopfloor - First aid - Operation of
Electrical Mains and Electrical Safety - PPEs - Response to Emergencies e.g. - Power Failure —
Fire - System Failure - Housekeeping and Good Shopfloor Practices - 5S Concept and its
Application - Occupational Safety and Health: Health, Safety and Environment guidelines,
Legislations and Regulations - Basic Understanding on Hot Work, Confined Space Work and
Material Handling Equipment - Vehicle Hoists — Two Post and Four Post Hoist - Engine Hoists -
Mechanical Jacks - Hydraulic Jacks — Stands.

Unit Il: Automobile Vehicle Types and their Specifications (10 Questions)

History of Automobile - Evolution and Growth of the Industry - Key Automobile Companies and
their Products - Brief Description of Components and their Locations - Classification of
Automobiles based on Various Aspects and Determining the Reason (Commercial, Passenger),
Product Segments (Criteria for Vehicle Types, Variants and Versions, Markets: India, EU and
us).

Unit Ill: Electrical Circuits and Test their Parameters by Using Electrical Measuring
Instruments (15 Questions)

Basic Electricity - Electricity Principles - Ground Connections - Ohm's Law — Power — Energy -
Voltmeter, Ammeter, Ohmmeter, Mulitmeter Conductors and Insulators - Wires, Shielding,
Length vs resistance, Resistor Ratings - Capacitors and Coils Fuses and Circuit Breakers,
Ballast Resistor, Stripping Wire Insulation - Cable Colour Codes and Sizes - Resistors in Series
Circuits - Parallel Circuits and Series-Parallel Circuits - Electro Static Effects - Capacitors and its
Applications - Capacitors in Series and parallel, Cells in series and parallel, Magnetic Effects -
Heating Effects - Thermo-Electric energy — Thermistors - Thermo Couples - Electrochemical
Energy - Photovoltaic Energy - Piezo Electric Energy - Electromagnetic Induction - Relays,
Solenoids - Primary and Secondary Windings in Transformers, Stator and Rotor Coils in Motor -
Basics of AC & DC - Various terms such as +ve Cycle, -ve Cycle — Frequency - Time Period —
RMS — Peak - Instantaneous Value - Single Phase and Three Phase supply - Terms like Line
and Phase voltage/ Currents — Insulators - Conductors and Semiconductor Properties - Different
type of Electrical Cables.

Unit IV: Electronic Circuits and Analyse their Circuit Functioning (15 Questions)

Basic Electronics - Electrical and Electronic Components - Switches - Normally Open, Normally
Closed - Single Pole Single Throw Switch (SPST) - Ganged, and Mercury Switches Used in
Automobile Circuit - Relay, ISO Relays, Solenoids, Buzzers — Resistors - Different Type of
Resistors and Their Colour Codes - Fixed, Stepped, and Variable Resistors, Rheostat,
Potentiometer - Diodes - Diode Identification and Ratings - Zener Diodes - Avalanche Diodes -
Light Emitting Diodes - Photo Diodes And Clamping Diodes — Transistors - NPN, PNP, Field-
Effect Transistor (FET), IGBT, Phototransistors - Integrated Circuits - Circuit Protection Devices -
Different Type of Fuses - Glass or Ceramic - Blade And Bullet or Cartridge Fuses - Fusible Links,
Maxi Fuses, Circuit Breaker, Positive Temperature Coefficient (PTC) Resistor, Device, Logic
Gates-OR, AND & NOT And Logic Gates Using Switches - Input and Output Interfacing - PWM
Generation.

Unit V: Electric Vehicle Components and Comparison of EV and IC Engine Vehicles Based
on Performance (25 Questions)

Electric Vehicle Technology - EV Terminology Comparison of Electric Vehicle With IC Engine
Vehicle Based on Emissions, Range, Fuel Type - Types of Electric Vehicle, (Battery Electric
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Vehicle) BEV, (Hybrid Electric Vehicle) HEV, (Plug-in Hybrid Electric Vehicle) PHEV and (Fuel
Cell Electric Vehicle) FCEV - Lux Meters - Performance Parameter, Basics of Motors, Selection,
Sizing and Characteristic of Motor - Calculation for Motor Effort, Electric Transmission - Principle,
Working and Operation of Propulsion System - DC Motor - Drives Armature Voltage, Chopper
Circuit, Step Up, Step Down Chopper, Control Strategy, Chopper Amplifier - Brushless DC Motor
Principle Working, Features, Speed Control System of Brushless DC Motor, Efficiency,
Calculation.

Unit VI: Automobile Systems and Subsystems (20 Questions)

Various Automotive Systems and Subsystems - Power Train - Engines and its Types -
Transmission and Driveline Systems - Chassis System: Chassis and Monocoque Body, Steering
Systems, Suspension System (Its Functions and Different Components, Different Types Like
Double Wishbone - Trailing Twist Axle Suspension, Macphersons Rut Suspension, Multi-Link
etc) - Tyres and Wheels - JATMA/ATMA/ETRTO Standards - Tyres and Wheels Markings - Tyre
Selection Considerations for Automobile, Tyre Designs Diagonal vs Radial Ply, Tubed vs
Tubeless, Wheel Alignment - Working and Construction of Automatic Transmission System
(Single Speed Reduction Gear) Body Engineering: Styling, Exterior, Interior, Trims etc. Vehicle
Integration — (Diesel Multiple Unit) DMU, Ergonomics, Layout and Packaging Studies.

Unit VII: Battery Pack Components, Monitor and Check Performance of High Voltage
Rechargeable Energy Storage System and Battery Management System (20 Questions)

Cells - Cell Types Lead Acid/Lithium-ion polymer/liquid cooled lithium-ion heating system/Li-
ion/NiMH, NiCad etc., Chemistries and Geometries, Cell Selection and sizing, Handling Cells,
Understanding Cell Charging and Discharging Curves, Understand Temperature impact on cell,
Internal resistance, Cell Construction and Manufacturing, Life cycle of various types of batteries
Battery Module and Pack Development - Battery Pack Configuration, Pack and Module
Construction, Configurations, Types and Energy Concepts, Voltage, and Temperature
Measurement, Current Measurement, Thermal Management, Pack Sealing Sensors used in
BMS Battery capacity and rating Battery charging and discharging calculation. Battery
Management System (BMS)/Energy Management System (EMS) - Need of BMS, Voltage,
Current and Temperature Monitoring, Cell Balancing - Types, Active, Passive, SoC
Determination, SoC Algorithms, Battery cooling System.

Unit VIII: Test and Troubleshoot Accessory and Auxiliary Components - Power Steering,
Braking and HVAC Comfort System (30 Questions)

EV Thermal Management Cooling of Battery Pack - Motor and Inverter, Active and Passive
Cooling - Fluid Based Cooling - Ethylene Glycol - Forced Air Cooling - Cabin Air Based Cooling
Description of Electric Power Assisted Steering - Basic Electric Power Steering Operation -
Electronic Adjustable - Rate Shock Absorbers, Brakes — Mechanical, Hydraulics and Air Brake
System - Drum Wheel Brake - Disc Wheel Brake System - Electric Brakes, Electro Hydraulic
Braking (EHB), ABS Brake System, Antilock Braking System Operation, Principles of ABS
Braking, ABS Master Cylinder, Hydraulic Control Unit, Wheel Speed Sensors - ABS With
Electronic Brake Force Distribution (EBD) Control Unit - Heating Ventilation Air Conditioning
(HVAC) Legislation - Vehicle Heating, Ventilation and Cooling Systems - Basic Air Conditioning
Principles - Air Conditioning Capacity - Air Conditioning Refrigerant — Humidity - Fixed Orifice -
Control Devices - Thermostatic Expansion Valve - Thermal Expansion Valves - Air-Conditioning
Compressors, Condensers and Evaporators, Receiver Drier, Lines and Hoses, Txvalve
Construction — Temperature - Monitoring Thermostat, Refrigerants - Pressure Switches, Heating
Elements - Air-Conditioning ECU, Ambient Air Temperature Sensor, Servomotors - Electric
Servomotors, Automatic Climate Control Sensors, Evaporator Temperature Sensor - Blower
Speed Control - Ventilation Systems Electric Inverter Compressor.

Unit IX: Checking and Troubleshooting of Wiring Circuits — HV and LV and the Electrical
Components in the Electric Vehicle (20 Questions)

Wiring and Circuit Diagrams Automotive Wiring - Primary Wiring and Secondary Wiring -
Comparison between Solid and Stranded Primary Wire - Wire Size - Metric and American Wire
Gauge (AWG), Importance of Ground Straps Used in Automotive Wiring - Different Type of
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Terminals and Connectors Molded - Multiple-Wire Hard Shell — Bulkhead - Weather Pack, Metri-
Pack, Heat Shrink Covered Butt Connectors - Printed Circuit Boards - Wiring Harnesses, Wiring
Diagrams and Color Codes and Circuit Numbering - Common Electrical and Electronic Symbols -
Horn Circuit, Wiper Circuit - Power Window Components and Circuit - Power Door Lock Circuit,
Automatic Door Lock Circuit - Remote Keyless Entry System Circuit - Antitheft System -
Immobilizer System - Navigation System - Car Infotainment System — Airbags — Seatbelt -
Vehicle-Safety Systems - Crash Sensors - Seat Belt Pre Tensioners - Tyre Pressure Monitoring
Systems - Integrated Communications - Proximity Sensors - Reflective Displays - Global
Positioning Satellites — Triangulation / Trilateration — Telematics - Application of Automotive Bus
System - CAN (Control Area Network) - LIN (Local Interconnect Network) - MOST (Media
Oriented Systems Transport) - High Voltage Elements - PDU, Voltage Converters - Switching
Devices - HV — Diagnostics and Troubleshooting - HV Cabling — Repair - Safety Certification,
HVIL, Isolation Testing Power Electronics Inverter and Voltage Converters, Scan Tool and
Reading Vehicle Diagnostics.

Unit X: Battery Testing, Charging and Cycling Operations - Selecting, Operating and
Troubleshooting of Electric Vehicle Charging Ecosystem (30 Questions)

Charge and Discharge Cycles - Understanding State of Charge and State of Health - Battery Life
- Cycles of Operation - SoH, Concept of State of Energy (SoE) and State of Power (SoP) Battery
Handling at Swapping Stations - Charging System- The Purpose of Charging System - Charging
System Components - Charging System Circuit - AC Charger, DC Charger - Solar Integrated
(MPPT Based) Charger High Voltage Charging Systems - Charger Cooling - Constant Current
(CC) & Constant Voltage (CV) Charging Standard -Chademo, GB/T, DC001, CCS —Protocols -
Connectors Electric Vehicles Charging Station - Type of Charging Station - Selection and Sizing
of Charging Station - Components of Charging Station - Terms Associated with EV Charging
Station Charging Station Indicators - Charging Station Installation - Charging Station for
Swappable Battery Packs DC/DC Converter - Working Principle — Type — Calculation - Relay,
Operation, Types and Application - Rule Based and Optimization Based Control - Software
Based Control - Thermal Management System - Cell Load Distribution - SOC and SOH
Determination - Repair and Maintenance of Electric Vehicle System - Chopper Circuit of DC
Motor - Using Second Life Batteries - Selection, Redeployment, Refurbishment Battery Disposal,
Storing Batteries.

Dated: 26.03.2025
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