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EXAMINATION SYLLABUS

Examination Scheme/Syllabus for Uttarakhand Jal Vidvut

Nigam/Power Transmission Corporation Operational

Employee (Technician Grade-2 (Electrical) Service Exam

Plan of Examination- There will be following tiers of the examinations:-

1. Written Exam- Only One Paper of Related Subject (Objective Type)

Written Exam (Objective Type)

Subject Total Number | Maximum | Time
of Questions Marks | (Hours)
Electrical 100 100 2
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SYLLABUS FOR THE POST OF TECHNICIAN GRADE-2 ( VIDYUT)

M.M.-100
UNIT-1

Fundamentals of Electricity:

Electrical charge, Potential difference, Voltage, Current, Electrical power, Electrical
energy, Ohm's Law, Kirchhoff's Law and their application, Concept of Resistor,
Inductor and Capacitor, Types of resistor, Colour coding of resistor, Equivalent
resistance of series and parallel combination, RLC series and parallel circuits, Q-
Factor, Resonance, Concept of self an mutual inductance.

UNIT-2

Cells and Batteries:

Introduction to cells, Construction and types of primary and secondary Cells,
Introduction to Batteries, Material used in Batteries, Series and parallel connection of
batteries and purpose of such connection, Law of electrolysis, Use of Hygrometer.

UNIT-3

Electrical & Electronics Measuring Instruments:

Introduction of Electrical Measuring Instruments, Error and correction in instruments,
Types of instruments, PMMC, MI and MC instruments, Uses in AC and DC,
Extension of range of measuring instruments, Multimeter, CRO and its applications.

UNIT-4

Fundamental Principles of AC:

Average value, Instantaneous value, Peak value, RM.S value, Form factor, Peak
factor, Concept of single and three phase system, Star and Delta connection, Line
voltage, Phase voltage, Line current, Phase current, advantages of three phase over
single phase, Active, Reactive and Apparent power, Power factor.
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UNIT-5

Fundamental Principles of Electronics:

Difference  between Insulator, Semiconductor and Conductor, Types of
semiconductors, PN Junction, biasing and characteristics of diode, Types of diode,
Transistor, Number system, Logic Gates symbols and truth table.

UNIT -6

Cables and Protective Devices:

Types of wire, Conductors and cables, Standard Wire Gauge(SWG), Types of
insulation used in cables, Concept of Soldering, Types of Soldering, Need of Fuse,

Rating and types of fuse, Circuit Breakers, MCB, MCCB, ELCB, Contactor, Isolator,
Relays.

UNIT -7
Renewable and Non-Renewable Energy Sources:

Need of renewable energy sources, difference between renewable and non-renewable
sources of energy, solar Cnergy as a renewable energy source, Basics of PV Cell,
Module and solar panel PV array, Principle and working of PV cell.

UNIT -8

Inverter and UPS:

Introduction of Inverter and UPS, Difference between inverters and UPS, Types of
UPS (Offline UPS, On - line UPS, Line interactive UPS) & their comparison. Types
of inverters. _

UNIT -9

Electrical Machines:

Introduction of DC motors and jts types, Methods of speed control of DC motors,
Principle and construction of DC generators, Different types of DC generators,
Introduction and types of three phase induction motors, slip, No-Load and blocked
rotor test, Stepper motors, Working principle of synchronous motors.

Working principle, construction and classification of single phase transformer, Auto
transformer, Instruments transformer (CT & PT), various losses in transformer.
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UNIT - 10
Basic Knowledge of Computer and PLC:

Basic knowledge of MS Word, MS Excel, Power Point Presentation, Parts of
Computer, Basic Knowledge of Programmable Logic Controller (PLC) and
Supervisory Control and Data Acquisition (SCADA).

UNIT - 11

Transmission and Distribution Network:

Basics of transmission and distribution network, Line, Insulator, overhead poles and
towers, method of joining conductors.

UNIT - 12
Safety:

Safety rules and safety signs, types of fire extinguishers, first aid, safety tools.

UNIT - 13
Concept of various terms:

Average load, maximum demand, demand factor, load factor, diversity factor, concept
of earthing.

Note:
Current Knowledge of Scientific Advancements related to all above Units as per the
NCVT (NSQF Level - 4) syllabus of Electrician/Electronics trade is deemed to be

included.
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EXAMINATION SYLLABUS

Examination Scheme/Svyllabus for Uttarakhand Jal Vidvut

Nigam Operational Emplovee (Technician Grade-2

(Mechanical) Service Exam

Plan of Examination- There will be following tiers of the examinations:-

1. Written Exam- Only One Paper of Related Subject (Objective Type)

1.Written Exam (Objective Type)

Subject Total Number | Maximum| Time
, of Questions Marks | (Hours)
Fitter trade 100 100 2
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Syllabus for the Post of Technician Grade- 2 (Mechanical)

(Fitter) MM:100

Unit I: Maintenance and Safety

Maintenance and its types (Productive, routine, preventive), color coding of lubrication,
installation and overhauling of machinery and engineering equipment, Soft Skills, Importance
of safety and general precautions observed in the industry/shop floor. Introduction of First aid,
Introduction of PPEs, Response to emergencies e.g.; power failure, fire, and system failure.
Importance of housekeeping & good shop floor practices, Introduction to 5S concept & its
application, Occupational Safety & Health, material handling equipments, Safety: Self, fire

and machines [Lathe, Welding, Electrical, Sheet metal, hydraulic, pneumatic etc.], foundation
and handling of heavy machinery.

Unit II: Measuring and Marking Tools

Linear and angular measurements- Calipers, dividers, try square, surface plate, Vernier height
gauge, Vernier calipers and micrometer, hermaphrodite, Vernier bevel protractor etc, General
hand tools and Marking equipments: Centre punch, dot punch, prick punch their description
;hammers, cold chisels-materials, types, cutting angles, use and care of ‘V’ Blocks, angle
~plates, parallel block etc. Bench vice construction, types, uses, care & maintenance, vice
clamps, hacksaw frames and blades, specification, description, types and their uses, method of
using hacksaws. Files- specifications, description, materials, grades, cuts, file elements, uses,
Types of special files, care and maintenance of files, Scrapper and its uses.

Unit III: Metals and Metallurgy

Physical properties of engineering metal, Ferrous Metal (Pig Iron, Cast Iron, Wrought iron
Steel: plain carbon steels), Non-ferrous metals (copper, aluminum, tin, lead, zinc etc. and their
alloys), Heat treatment, various heat treatment methods - normalizing, annealing, hardening

and tempering, Case hardening and carburizing, Metal coatings : Chromium silver plating,
Nickel plating and Galvanizing.

Unit IV: Welding and Sheet Metal Operations

Commercial sizes and various types of metal sheets, Shearing machine, Sheet metal Marking,
measuring and cutting tools, types of joints (Butt, Lap and fillet), tolerance for various Jjoints,
their selection & application, Wired edges, soldering and brazing, rivets and their types.
Machines accessories and hand tools of electric arc and Oxy acetylene gas welding, carbon
dioxide welding, H.P. and L.P. welding equipment, Gases and gas cylinder description,



selection of welding electrodes, Oxygen-acetylene cutting- machine.

Unit V: Machining Operations and Automation

Hole making Operations: Drilling (Counter sink, counter bore and spot facing), Boring and
Reaming their types and uses, Drill geometry, Drilling machines and Drill holding devices,
Drill types: Fractional, metric, letters and numbers, Screw threads, Taps and types, Abrasive
Operations: Grinding, Lapping, Honing and Frosting, Lathe specification, types of lathe and
its accessories, constructional features, operations, and main parts descriptions, setting tool for
cutting internal and external threads, Lathe cutting tools, cutting speed and feed, use of
coolants and lubricants, chuck-mounting and dismounting,

Computer Numerical Control (CNC): Introduction, Definition and concept of CNC, main
components and types of CNC machines, comparison between conventional machine tools and
CNC machines, advantages and limitations of CNC technology, fundamentals of CNC
programming, and overview of commonly used programming codes and machining operations.

Unit VI: Power Tools and Pipe Fittings

Power tools constructional features, uses & maintenance. Locking device: Nuts- types (lock
nut, castle nut, slotted nuts, swam nut, grooved nut), Description and uses. Various types of
keys, allowable clearances & tapers, types, uses of key pullers, Pipes and pipe fitting-
commonly used pipes, Pipe schedule and standard sizes, Pipe bending methods, use of bending
fixture, pipe threads- Standard Pipe threads Die and Tap, pipe vices, use of tools such as pipe
cutters, pipe wrenches, pipe bending machine etc. Standard pipe fitting- Methods of fitting or
replacing the above fitting, repairs and erection on rain water drainage pipes and household
taps and pipe work, Inspection & Quality control —Basic SPC —Visual Inspection,

Unit VII: Hydraulics and Pneumatic System

Difference, comparison, principle and uses of Pneumatics and Hydraulics system, Boyel’s law,
Pascal’s Law, Air compressors, Air receiver, Conductors and fittings, FRL unit, Applications
of pneumatics, Hazards & safety precautions in pneumatic systems.

Pneumatic actuators: - Types, Basic operation, Force, Stroke length, Single-acting and
double-acting cylinders,

Pneumatic valves:- Classification, Symbols of pneumatic components, 3/2- way valves (NO
& NC types) (manually-actuated & pneumatically-actuated) & 5/2-way valves, Check valves,
Flow control valves, One-way flow control valve, Pneumatic valves: Roller valve, Shuttle
valve, Two- pressure valve, Electro-pneumatics: Introduction, 3/2-way single solenoid valve,
5/2-way single solenoid valve, 5/2-way double solenoid valve, Control components -
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Pushbuttons (NO & NC type) and Electromagnetic relay unit, Logic controls. Symbols of

hydraulic components, Hydraulic oils —function, properties, and types, contamination in oils
and its control.

Hydraulic Filters: - Types, constructional features, and their typical installation locations,
cavitation, hazards & safety precautions in hydraulic systems.

Hydraulic reservoir & accessories:- Pumps, Classification—Gear/vane/ piston types, Pressure
relief valves—Direct acting and pilot-operated types Pipes, tubing, Hoses and fittings -
Constructional details, Minimum bend radius, routing tips for hoses. Hydraulic cylinders types.

Hydraulic motors:- Types Hydraulic valves: Classification, Directional Control valves—2/2-
and 3/2-way valves Hydraulic valves: 4/2- and 4/3-way valves, Centre positions of 4/3-way
valves Hydraulic valves: Check valves and Pilot-operated check valves, Load holding function
Flow control valves: Types, Speed control methods — meter-in and meter-out, Preventive
maintenance & troubleshooting of pneumatic & hydraulic systems, System malfunctions due

to contamination, leakage, friction, improper mountings, cavitation, and proper sampling of
hydraulic oils.

Unit VIII: Power Transmission, Lubrication and Bearings

Screw thread (Square, worm, buttress, Acme) uses and application, use of screw pitch gauge
for checking screw thread, Assembling techniques, Dowel pins, Screws: material, designation,
specifications, Tools for tightening/ loosening of screw or bolts.

Bearing- classification (Journal and Thrust), types, method of fitting, Bearing metals — types,
composition and uses, dressing, creep and slipping, consideration of weather, load and tension.
Power transmissions :- Belts and their types, sizes and specifications, materials, methods of
joining leather belts, V-belts, use of commercial belts, Pulleys, Chains, wires, ropes, Clutch,

gears (nomenclature, types, velocity ratio, maintenance), Repair of gear teeth by building up
and dovetail method.

Method of lubrication, Cutting lubricants and coolants, selection of lubricants, Washers-types
and calculation of washer sizes, joints and fitting packing.

Unit IX: Engineering Drawing, Computer Aided Design (CAD) and
Workshop Calculations Science

Engineering Drawing and CAD: Fundamentals of Engineering Drawing, types of lines,
orthographic projections, sectional and assembly views, and interpretation of engineering
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drawings related to nuts, bolts, screw threads, locking devices, riveted and welded joints, pipes
and pipe fittings, foundation drawings, and job drawings.

Computer-Aided Design (CAD): Introduction, basic concepts and applicatfons, drawing
commands, creation and modification of 2D drawings, simple geometric shapes, dimensioning,
layer management, and preparation of layouts for printing and plotting,

Friction, Centre of gravity, Area of cut out regular surfaces and area of irregular surfaces Area
of cut out regular surfaces - circle, segment and sector of circle, Area of irregular surfaces and
application related to shop problems, Stress-strain curve and their numerical, Problems on
estimation and costing,

Note*: Current knowledge of scientific advancements related to all the above units as per the
NCVT (NSQF) Level-4 syllabus of fitter trade theory, is deemed to be included.
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3PS VI: ool Susur ok urgy ffe

fogga SusRtl & Waaee fAdvad, SUEn Td IWREE| @it SUERm: He-
UHR (Wid dC, $Ud d¢, WikE A¢, WH ¢, e Ty, [Qmu wd Iugn|
fafts geR @ $ioml, Word wEE @ TR, TR, Fo TEd g IUB0) &
Sqgn, Uy ok Uy ffen- W Uged sy, UsU SRE! U6 AH® R,
o5y of$n foRmr, S frewer &1 Swgm, URY S- AFS URy 9SSk U§ o,
U8y 9189, URY ®eX, Uy g, umy IfEm miE oenfe S Sumuil @1 Sudm
oee ursg Bfen- SWiga e & o o1 scom @ i, ol e Rerd
Uiyl Td W Al U9 Uy S @ REd @ R, 8w wd queen A -
oo TEdE - T=g AR

TPIE VII: FEgiaed R aradia yomedt

ggdy Td godiad wumerdl & ofR, oW, RIgid U9 Iudn, §gd o g,
Tpd @ g, oy ddlse, 9 @uwe, Iae @ A, THeRTd 3o,
arEdg punferdl H ardig & oMy, Wox U IReT grEaurg|

AT Taguer: - UPR, HA HOwH, @, W gas, N9 AR gsw ufeen
ENER

qEEy did: - GeGRu, ggam Uedl ¥ Wale, 3/2-3 ded (NO 3R NC
TeR) (Ager w0 ¥ Tl ok audm w9 @ dElm) ok 5/2-3 9@, 99
g, Ydg EE0 9red, UH-Rwl Uae OFv awd, add aed: AeR dnd,
Yed dled, T-G§ dled, Jadcl-gAce: UREd, 3/2-3 Ria deHge ard,

)

)



5/2-3 Rimg dcAss dwd, 5/2-9 TIOURARES ded, WOAN UTH - URECH
(NO 3R NC ¥oR) 3R Regs geom Rd sor, dlve Ul gEgite ueo)
¥ ydle, TESe a0 - o™, 0 R UER, @ § U SR Iu@ |

TRefte frex: - TOR, WeH® ORwan, oR IS¢ faRw ®mw -,
Hfaews, wEefe vl § T SR [Ren astarl

TRSING Weed SR WgH® JUHRV: - U, Fiexu-MR/H/MwA veR, e E
BT Ie-UTy fpaeie ofR Umee-Yeiftd UeR, URd, ogfen, ' ok e

- WeAES AR, =Eaw A B, 9 & g w ) R seeiite Rdsy &
ThT |

ERSIte HeX:- UPR BESIO® ded: @, feRmEe FEw awd-2/2-38iR
3/2-3 91d, BRSIN® ad: 4/2- R 4/3-3 9@, 4/3-3 9@ B IR
fRuftdl, sRefie dw: ¥F T oR UOdc-daied ©d dlcd, HR URU &Y,
vate TFv aed: yeR, T e it - fier-39 ofR die-emee, amEm e
gRSI® yuner &1 faRe ToReE ofR gHwn faru, dquu, RmE,  wdo,
afe AfEn, Sfeewm ok sRefte da & Sfd T & &Ru Reen 1 TwE

SHE-VIII: UER TEMRA, JOeIE iR g

T I8 (WX, 94, §od, @H) & TIEE R TRieyE, ¥ U8 96 B &
ot @ I W™ @1 TxHW, SNekf dedle, sk i, %6 #AdRTa,
Rrmm, OfRfrewE, § @1 9w & de/e B & e g

Foi- Tfferu (SEG OR k), WeR, BT &1 e, i fcw - TR,
gEe 3R A, 3R, FU R Tft, Aww, s ok W F wF @

TR TREHRE - S R 9% UeR, URw ok WRihewH, wtww, aw
I B Sisd ¥ WH, V-, DARGA S B swE™, Y, @4, R,

JFali, T, R (TWeRm, UeR, dae X, Hedw), fef@n-em o

gaed e ¥ IR & Tidl & oA

ASPYE & Ne1, @Hfen ghede R Fde, Tede P gAE, TRR-THR R
dRR ¥ UEW B dagawd, wise ofR B ifEm

THE-IX : ToN-aRT SET, $HUX TSS fSWgT (CAD) TF HIUMAT TUMAET
fama

Soitfafen g7 wd CAD: ToiHanT SR1 & Hoyd Reid, faftm yer @1 W,
iffes wATM (Orthographic Projections), ¥&®Md T ofdd &
qur de, We, W@ P8, qidpT IgHu, Rdes U9 dws WS, trrsmqatnstr




e, wRESTH TR aul ois 3T ¥ GEfid oifaRm emal @1 s we
e i #

PR TSS f&WEA (CAD) : UR¥d, CAD & HY S[AYRUNY T4 Swdn, Qe
BHIGYH, 2D 87 I R SH s A, WA ey efidl @ A,
AMAA (Dimensioning), @R w&yd ayr fifén @ wifen 8g wemse dor
HAT

SETE AT f@FE:  wW (Friction), T®@ $%  (Centre of
Gravity), fuftd wd sfofa T8l & &awa & T, e gu fafm yg
(R gW, TGS @ U9 &) & aFwd, of ol Tadl o1 SFma qur e
el gHwrefl # IS oguar, Wiea-fApfa T% Tul IEd e dumEe Uy,
dUT A (Estimation) U @rd RuRW (Costing) ¥ IsfG gl

de: SWRiE Wit sordl § 9Efg dEie/dede wilt @1 §due §H, NCVT
(NSQF Level-4) & THIREA Us- 2 (if3®) Ug & fU UeodhA & oER
A {0
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