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Syllabus for Work Inspector (Mechanical) 

1. Machinist- 15 Marks  
Plan and organize the work to 
make job as per specificaƟon 
applying different types of 
basic fiƫng operaƟon and 
check for dimensional 
accuracy following safety 
precauƟons. [Basic fiƫng 
operaƟon-marking, Hack 
sawing, Chiselling, Filing, 
Drilling, Taping and Grinding 
etc. 
Accuracy:± 0.25mm] 

All necessary guidance to be provided to the newcomers to become 
familiar with the working of Industrial Training InsƟtute system 
including store’s procedures.  
SoŌ skills, its importance and job area aŌer compleƟon of training. 
Importance of safety and general precauƟons observed in the 
industry/shop floor.  
IntroducƟon of first aid. OperaƟon of electrical mains and electrical 
safety. IntroducƟon of PPEs.  
Response to emergencies e.g. power failure, fire, and system failure. 
Importance of housekeeping & good shop floor pracƟces. 
IntroducƟon to 5S concept & its applicaƟon. 
OccupaƟonal Safety & Health: Health, Linear measurements- its 
units, steel rule dividers, callipers  - types and uses, Punch – types 
and uses. Uses of different types of hammers. DescripƟon, use and 
care of marking off table. Safety and Environment guidelines, 
legislaƟons & regulaƟons as applicable. 
Basic understanding on Hot work, confined space work and material 
handling equipment. 
Bench vice construcƟon, types, uses, care & maintenance, vice 
clamps, hacksaw frames and blades, specificaƟon, descripƟon, types 
and their uses, method of using hacksaws. 
Files- elements, types, specificaƟon and their uses. 
 Methods Pedestal grinding machine: Use, care and safety aspect. 
Marking off and layout tools, scribing block, care & maintenance. 
Try square, ordinary depth gauge, Care & maintenance of cold 
chisels- materials, types, cuƫng angles. 
CombinaƟon set- its components, 
Uses and cares. Of filing. Care and maintenance of files.  
Measuring standards. 
Marking media, Prussian blue, red lead, chalk and their special 
applicaƟon, descripƟon. 
Surface plate and auxiliary marking equipment, ‘V’ block, angle 
plates,  parallel block, descripƟon, types, uses, accuracy, care and 
maintenance. 

Produce components by 
different operaƟons and 
check accuracy using 
appropriate measuring 
instruments. [Different 
OperaƟons – Drilling, 
Reaming, Tapping, Dieing;     
Appropriate Measuring 
Instrument- Vernier, Screw 
Gauge, Micrometre] 
 

Drill, Tap, Die-types & applicaƟon. DeterminaƟon of tap drill Basic 
terminology related to screw thread. 
Reamer- material, types (Hand and machine reamer), parts and their 
uses, determining hole size for reaming, Reaming procedure. Vernier 
height gauge: construcƟon, graduaƟons, vernier seƫng & reading. 
Care and maintenance of Vernier height Gauge.  
Drilling machines-types & their applicaƟon, construcƟon of Pillar & 
Radial drilling machine, Countersunk, counter bore and spot facing-
tools and nomenclature.  
Cuƫng Speed, feed, depth of cut and Drilling Ɵme calculaƟons. 

Make different fit of 
components for assembling 

Interchangeability: Necessity in Engg. Field. Limit- DefiniƟon, types, 
terminology of limits and fits-basic size, actual size, deviaƟon, high 
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as per required tolerance 
observing principle of 
interchangeability and check 
for funcƟonality. [Different 
Fit- Sliding, ‘T’ fitand Square 
fit; Required tolerance: ±0.2 
mm, angular tolerance: 1 
degree.] 

and low limit, zero-line, tolerance zone, allowances. Different 
standard systems of fits and limits. (BriƟsh standard system &BIS 
system) 
(14hrs) 
Vernier calliper-its parts, principle, reading, uses & care.  
Outside micrometre- its parts, principle, reading, uses, Reading of 
VernierMicrometre), care & maintenance. 
Dial test indicator-its parts, types, construcƟon and uses. 

Set different shaped jobs on 
different chuck and 
demonstrate convenƟonal 
lathe machine operaƟon 
pracƟce. 

Geƫng to know the lathe with its main components, lever posiƟons 
and various lubricaƟon points as well. 
DefiniƟon of machine & machine tool and its classificaƟon. History 
and gradual development of lathe. IntroducƟon to lathe-its types. 
Centre lathe construcƟon, detail funcƟon of parts, specificaƟon. 
Safety points to be observed while working on a lathe. 

Prepare different cuƫng tool 
to produce jobs to 
appropriate accuracy by 
performing different turning 
operaƟons. 

Lathe cuƫng tool-different types, material, shapes and different 
angles (clearance, rake etc.) and their effects, specificaƟon of lathe 
tools, grinding process of tools. 
Types of chips, chip breaker. 
Tool life, factors affecƟng tool life. 
Driving mechanism, speed and feed mechanism of Lathe. 
Concept of Orthogonal and Oblique Cuƫng. 
Chucks & different types of job holding devices on lathe and 
advantages of each type. MounƟng and dismounƟng of chucks. 
Vernier Bevel Protractor – parts, reading and uses. 
Lathe operaƟons-facing, turning, parƟng-off, grooving, chamfering, 
boring etc. 
Knurling-types, grade & its necessity. 

Set different components of 
machine & parameters to 
produce taper/angular 
components and ensure 
proper assembly of the 
components. [Different 
component of machine: Form 
tool, Compound slide, tail 
stock offset; Different 
machine parameters- Feed, 
speed, depth of cut.] 

Taper – different methods of expressing tapers, different standard 
tapers. Method of taper turning important dimensions of taper. 
Taper turning by swiveling. 
Compound slide, its calculaƟon. 
CalculaƟons of taper turning by off – seƫng tail stock. 
Sine Bar – descripƟon & uses. Slip gauge – descripƟon and uses. 

Set the different machining 
parameters to produce metric 
– v threaded components 
applying method/technique 
and test for proper assembly 
of the components. 

Different thread forms, their related dimensions and calculaƟons of 
screw cuƫng in a lathe ( Metric thread on English lathe and English 
thread on Metric lathe.) Measurement of threads by three wire 
methods. Use of Screw Pitch Gauge. 

Set the different machining 
parameters and cuƫng tool 
to prepare job by performing 
different sloƫng operaƟon. 

SloƩer – ClassificaƟon, principle, construcƟon, Safety precauƟon.  
IntroducƟon and their indexing process on a SloƩer by its Rotary 
table graduaƟons. 
Driving mechanisms, quick return moƟon and speed raƟo.  
Safety points to be observed while working on a SloƩer. 
Job holding devices – vice, clamps, V- block, parallel block etc. 
Sloƫng tools- types, tool angles. 
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Use of tool with holder for internal operaƟon. PrecauƟons to be 
observed during sloƫng internal operaƟons. Use of circular marks 
on the table for sloƫng curves. 
Chain, Sprocket and their applicaƟons. 
Spline – types and uses. 
Coolant & lubricant – IntroducƟon, types, properƟes, applicaƟon & 
applying methods. 

Set the different machining 
parameters and cuƩers to 
prepare job by performing 
different milling operaƟon 
and indexing. [Different 
machining parameters – feed, 
speed and depth of cut. 

Milling Machine: IntroducƟon, types, parts, construcƟon and 
specificaƟon. 
Driving and feed mechanism of Milling Machine. 
Different types of milling cuƩers & their use. CuƩer nomenclature. 
Different milling operaƟons -plain, face, angular, form, slot, gang and 
straddle milling etc. Up and down milling. 
Different types of milling aƩachments and their uses. 
Jigs and Fixtures – 
IntroducƟon, principle, types, use, advantages & disadvantages. 
ProperƟes of metals general idea of physical, mechanical 
properƟes of metals, colour, weight, hardness toughness. 
Malleability, ducƟlity their effect on machinability. 
Heat Treatment – IntroducƟon, necessity, types, Purposes, 
different methods of Heat Treatment. Heat Treatment of Plain 
Carbon Steel. 
Indexing – introducƟon & types. Indexing head-types  
& construcƟonal details, funcƟon of indexing plates and the 
sector arms. 
CalculaƟon for various types of indexing. 

Set the different machining 
parameters to produce 
square & “V” threaded 
components applying 
method/ technique and 
test for proper assembly 
of the components. 

Turning of taper by taper tuning aƩachment – advantages and 
disadvantages, taper calculaƟons. 
Mandrel, Lathe centres, Lathe dog, catch plate/Driving plate, 
Face plate, Rests, their types & uses. 
Terms relaƟng screw thread major/minor diameter, pitch and 
lead of the screw, depth of thread. Simple gear train and 
compound gear train change gears for fracƟonal pitches.  
Square thread and its form and calculaƟon of depth, core dia, 
pitch dia. 
Difference between single and mulƟ – start threads – their uses, 
merits and demerits. 

Produce components of high 
accuracy by different 
operaƟons using grinding. 
[Different operaƟons- 
surface grinding, 
cylindrical grinding with 
an accuracy of +/- 
0.01mm] 

Grinding- 
IntroducƟon, grinding wheel- abrasive, types, bond, grade, grid, 
structure, standard marking system of grinding wheel, selecƟon 
of the grinding wheel. 
Dressing, types of dresser. 
Glazing and Loading of wheels – its causes and remedies. 
Roughness values and their symbols. 
Explain the importance and necessity of quality. 
Surface Grinder –  
Types, Parts, construcƟon, use, methods of surface grinding, 
specificaƟon & safety. 
Cylindrical grinder: 
IntroducƟon, parts, construcƟon, types, specificaƟon, safety, 
different methods of cylindrical grinding.  
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Cuƫng speed, feed, depth of cut, machining Ɵme calculaƟon. 
Wet grinding and dry grinding, 
Various types of grinding wheels and their applicaƟon, grinding 
defects and remedies. 

Re- sharpen different single 
& mulƟpoint cuƫng tool 
[Different single point 
tools, slab milling cuƩer, 
side & face milling cuƩer, 
end mill cuƩer and shell 
end mill cuƩer.] 

Tool & cuƩer grinder – IntroducƟon, parts, construcƟon, use and 
specificaƟon, different types of tool rest & their applicaƟon.  

Various methods of cuƩer grinding. 

Various cuƩer grinding aƩachments and their uses. 
Set different machining 
parameters and cuƩers to 
prepare job by different 
milling machine operaƟons. 

Geometrical tolerances, definiƟon, symbol and their applicaƟon. 
Depth Micrometer – Parts, reading, uses and safety. 
Different types of micrometers and their uses. 
Inside Micrometer – its parts, reading and uses. Bore Dial Gauge – 
its parts, reading (both in Metric and English system) and uses. 
Telescopic gauge. 
Gauges – different types and their uses, difference between Gauges 
and Measuring Instruments. 
Gear introducƟon, use and type, Elements of a spur gear. Gear tooth 
of each forms types, merits and demerits of each. 

Set the different machining 
parameters and cuƩers to 
prepare components by 
performing different milling 
operaƟon and indexing. [ 
Different machining 
parameters – feed, speed and 
depth of cut. Different 
components – Rack, Spur 
Gear, External Spline, Steel 
Rule, Clutch, Helical Gear] 

Rack- types, uses and calculaƟons. 
SelecƟon of gear cuƩer type and form & various methods of 
checking gear and its parts. 
Vernier gear tooth caliper – its construcƟon and applicaƟon in 
checking gear tooth. 
Spur gear calculaƟons, curves and their uses. 
Use of radius gauges and template. 
VerƟcal Milling Machine- its parts. Method of boring in VerƟcal 
milling. Difference between Horizontal and VerƟcal Milling 
Machine. 
Helix and Spiral introducƟon, types and elements. Difference 
between helix & spiral. Difference between 
R.H. and L.H. helix. 
Helical gear – elements, applicaƟon, CalculaƟons for cuƫng helical 
gear. 
Reamer – types, elements and uses. CalculaƟons for cuƫng Reamer. 
Twist drill – nomenclature, cuƩer 
SelecƟon. CalculaƟons for cuƫng twist drill. 

IdenƟfy and explain basic 
funcƟoning of different 
electrical equipment, sensors 
and apply such knowledge in 
industrial  
applicaƟon including basic 
maintenance work. 

Study of basic Electricals – Current etc. 
Working of Solenoids, Inductors, Motors, Generator Based 
ElectromagneƟc InducƟon Principle  
Switches, Fuse and Circuit Breakers 
IntroducƟon To Sensors- Fundamental Of Sensor 
Proximity Sensors ClassificaƟon and operaƟon – Proximity Sensor- 
Types of Proximity Sensors and Their Working- Industrial ApplicaƟon 
Sensors For Distance and Displacement -LVDT – Linear 
PotenƟometer – Ultrasonic and OpƟcal Sensors – Industrial 
ApplicaƟon. 

Set ( both job and tool) CNC 
turning centre and produce 

Personal safety, safe material handling, and safe machine operaƟon 
on CNC turning centers. CNC technology basics, Comparison 
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components as per drawing 
by preparing part 
programme. 

between CNC and convenƟonal lathes. Concepts of posiƟoning 
accuracy, repeatability. CNC lathe machine elements and their 
funcƟons – bed, chuck, tailstock, turret, ball screws, guide ways, LM 
guides, coolant system, hydraulic system, chip conveyor, steady rest, 
console, spindle motor and drive, axes motors, tail stock, encoders, 
control switches. Feedback, CNC interpolaƟon, open. 
And close loop control systems. Machining operaƟons and the tool 
paths in them – stock removal in turning and facing, grooving, face 
grooving, threading, drilling. (09hrs) 

 Concept of Co- ordinate geometry, concept of machine coordinate 
axis, axes convenƟon on CNC lathes, work zero.  
ConverƟng part diameters and lengths into co-ordinate system 
points. Absolute and incremental programming. 
Programming – sequence, formats, different codes and words. 
ISO G codes and M codes for CNC turning. 
Describe CNC interpolaƟon, open and close loop control systems. 
Co-ordinate systems and Points. 
Program execuƟon in different modes like MDI, single block and 
auto. 
Canned cycles for stock removal (turning/facing), grooving, 
threading, for external and internal operaƟons. 
Tool nose radius compensaƟon (TNRC) and why it is necessary. Find 
the geometry page in CNC machine. 
Cuƫng tool materials, applicaƟon of various materials. 
Cuƫng tool geometry for internal and external turning, grooving, 

 
 

Threading, face grooving, drilling, Insert holding methods for each, 
Insert cuƫng edge geometry. 
ISO nomenclature for turning tool holders, boring tool holders, 
Indexable inserts.  
Cuƫng parameters- cuƫng speed, feed rate, depth of cut, constant 
surface speed, limiƟng spindle speed.  
Tool wear, tool life, relaƟve effect of each cuƫng parameter on tool 
life.  
SelecƟon of cuƫng parameters from a tool manufacturer’s 
catalogue for various operaƟons. 
WriƟng part programs as per drawing & checking using CNC program 
verificaƟon/ simulaƟon soŌware. Process planning, work holding, 
tool and cuƫng parameters selecƟon according to the part 
geometry and dimensions. Collisions due to program errors, effects 
of collisions. Costs associated with collisions – tool breakage, 
machine damage, injuries. 

 Program execuƟon in different modes like MDI, single block and 
auto. 
Process planning & sequencing, tool layout & selecƟon and cuƫng 
parameters selecƟon. 
Work and tool offsets. 
Inputs value to the offset/geometry page into machine. 
Turning in mulƟple setups, hard and soŌ jaws, soŌ jaw boring, use 
of tailstock and steady rest. 
Length to diameter (L/D) raƟo and deciding work holding based on 
it.  
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Machine operaƟon modes – Jog, MDI, MPG, Edit, Memory. 
Entering and ediƟng programs on machine console, entering offsets 
data in offsets page. 
Use of Emergency stop, Reset, Feed rate override, spindle speed 
override, edits lock on/off buƩons and keys. 

 First part checking: Program checking in single block and dry run 
modes – necessity and method. 
Tool offsets adjustment on first part for close tolerance dimensions, 
by over sizing (for outside dimension) or under sizing (for inside 
dimensions) the dimension to prevent part rejecƟon.  
Wear offset seƫng – necessity, relaƟonship with tool wear, entering 
in offsets page. 
Process and tool selecƟon related to grooving, drilling, boring and 
threading. Axes over travel, recovering from over travel. 
Collisions due to improper machine setup and operaƟon – causes 
and effects. Recovering from collisions. 
Find out alarm codes and meaning of those codes. (27hrs.) 

Set CNC VMC (verƟcal 
machining center) and 
produce components as per 
drawing by preparing part 
program. 

Safety aspects related to CNC VMC. CNC   technology basics, 
Comparison between CNC, VMC and convenƟonal milling machines. 
Concepts of posiƟoning accuracy, repeatability. CMC, VMC machine 
elements and their funcƟons – bed, chuck, Auto tool changer (ATC). 
ball screws, guide ways, LM guides, coolant system, hydraulic 
system, chip conveyor, rotary table, pallet changer, console, spindle 
motor and drive, axes motors, encoders, control switches. 
Feedback, CNC interpolaƟon, open and close loop control systems. 
Machining operaƟons and the tool paths in them – Face milling, Side 
milling, Pocket milling, Drilling, Countersinking, Rigid tapping, 
floaƟng tapping Reaming, Rough boring Finish boring, spot facing. 
(18hrs.) 

 Concept of Co-ordinate geometry & polar coordinate points, 
concept of machine axis, axes convenƟon on CNC lathes, work zero, 
machine zero. 
ConverƟng part dimensions into coordinate system points. 
Absolute and incremental programming. 
Programming – sequence, formats, different codes and words. 
ISO G and M codes for CNC milling. Canned cycles for drilling, peck 
drilling, reaming, tapping, finish boring. 
Subprograms. 
CuƩer radius compensaƟon (CRC) and why it is necessary.  
Cuƫng tool materials, applicaƟon of various materials. 
Cuƫng tool geometry for face mill, end mill, drill, countersink, tap, 
finish bore, reamer. Insert holding methods face mill, insert type end 
mill and insert type drill. Insert cuƫng edge geometry. 
Cuƫng parameters – cuƫng speed, feed rate, depth of cut. 
Tool wear, tool life, relaƟve effect of each cuƫng parameter on tool 
life. 
SelecƟon of cuƫng parameters from a tool manufacturer’s catalog 
for various operaƟons. 
WriƟng part programs as per drawing & check using CNC program 
verificaƟon soŌware. Process planning, work holding, tool and 
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cuƫng parameters selecƟon according to the part geometry and 
dimensions. 
Collisions due to program errors, effects of collisions. Costs 
associated with collisions – tool breakage, machine damage, injuries. 
(27hrs.) 

 Program execuƟon in different modes like manual, single block and 
auto. 
Process planning & sequencing, tool layout & selecƟon and cuƫng 
parameters selecƟon. 
Work offset, tool length offset, tool radius offset. 
Work holding with temporary holding and fixtures. Truing of part and 
fixture. 
Machine operaƟon modes – Jog, MDI, MPG, Edit, Memory. 
Entering and ediƟng programs on machine console, entering offsets 
data in offsets page. 
Use of Emergency stop, Reset, Feed rate override, spindle speed 
override, edit lock on/off buƩons and keys.  

 First part checking: Program checking in single block and dry run 
modes – necessity and method. Tool offsets adjustment on first part 
for close tolerance dimensions, by oversizing (for outside 
dimensions) or under sizing (for inside dimensions) the dimension to 
prevent part rejecƟon. 
Axes over travel, recovering from over travel. 
Collisions due to improper machine setup and operaƟon causes and 
effects.  
Recovering from collisions. 
State the importance of Helical inter – polar and thread milling, 
advantage and limitaƟon in CNC machine. (27hrs.) 

 Tool wear and necessity for wear 
Offsets change, entering wear offsets in offsets page. 
Effects of sudden machine stoppage due to power shutdown or use 
of emergency stop. RestarƟng machine from sudden stoppage. 
Means of program transfer through electronic media. 
ProducƟvity concepts, cycle Ɵme, machine down Ɵme, causes of 
down Ɵme – breaks, machine breakdown, inspecƟon, part loading 
and unloading, chip cleaning. Effect of down Ɵme on profitability, 
reducing down Ɵme. Machine hour rate, components of machine 
hour rate – principal repayment, interest, overheads (power, tooling, 
space, salaries, indirect expenses). CalculaƟon of machining cost, 
cost of down Ɵme. (27hrs.) 

 Machine producƟvity concepts – cycle Ɵme, down Ɵme,cycle Ɵme 
esƟmaƟon. 
CosƟng – machine hour rate, machining cost, tool cost, cost of down 
Ɵme. 
Importance of Technical English terms used in industry. Technical 
forms, process sheet, acƟvity log, job card, in industry – standard 
formats. (09hrs.) 

Plan and perform simple 
repair, overhauling of 

LubricaƟng system-types and importance. (09hrs.) 
Maintenance: DefiniƟon, types  
and its necessity. 



Page 8 of 25 

 

different machines and check 
for funcƟonality. 

System of symbol and colour coding. Possible causes for failure and 
remedies. (09hrs.) 

Set the different machining 
parameters and cuƩers to 
prepare components by 
performing different milling 
operaƟon and indexing. 
[Different machining 
parameters – feed, speed and 
depth of cut. Different 
components – end mill, bevel 
gear, cam, worm & worm 
wheel] 

CalculaƟon for cuƫng helical slab/  cylindrical cuƩer. 
CalculaƟons for cuƫng End Mill  
cuƩer. 
Bevel gear-elements, types applicaƟon, calculaƟon for cuƫng bevel 
gear. 
Cam-types,  elements & applicaƟon,  Plate cam- manufacturing & 
calculaƟons. Drum cam- its calculaƟon, advantages, types of 
follower & its 
Purposes. 
Worm wheel-applicaƟon, elements & calculaƟon, Worm-calculaƟon. 
Types of Keys and their and their uses. VariaƟon – types and causes. 
TesƟng of Gear and error. (08hrs.) 

 

2. FiƩer - 15 Marks 
Plan and organize the work to 
make job as per specificaƟon 
applying different types of 
basic fiƫng operaƟon and 
check for dimensional 
accuracy following safety 
precauƟons , [ Basic fiƫng 
operaƟon – marking, 
Hacksawing , Chiseling, Filing, 
Drilling, Taping and Grinding 
etc. Accuracy  :   ±.25 mm] ± 

All necessary guidance to be provided to the new comers to become 
familiar with the working of Industrial Training InsƟtute system 
including stores procedures. 
SoŌ skills, its importance and job area aŌer compleƟon of training. 
Importance of safety and general precauƟons observed in the 
industry/ shop floor. 
IntroducƟon of First Aid. OperaƟon of electrical mains  and electrical 
safety. IntroducƟon of PPEs. 
Response to emergencies e.g; power failure, fire and system failure. 
Importance of housekeeping & good shop floor pracƟces.  
IntroducƟon to   5 S concept & its applicaƟon. 
OccupaƟonal Safety & Health : Health, Safety and Environment 
guidelines, legislaƟons & regulaƟons as applicable. 
Basic understanding on Hot work , confined space work and material 
handling equipment. 
Linear measurements – its units, dividers, calipers, hermaphrodite, 
centre punch, dot punch, prick punch their descripƟon and uses of 
different types of hammers. DescripƟon use and care of ‘V’  Blocks, 
marking off table. Measuring standards (English, Metric Units), 
angular measurements. 
Bench vice construcƟon, types, uses, care & maintenance , vice 
clamps , hacksaw frames and  blades, specificaƟon, descripƟon, 
types and 
their uses, method of using hacksaws. 
Files – SpecificaƟons, descripƟon, materials, grades, cuts, file 
elements, uses. Types of files, care and maintenance of files. 
Measuring standards (English Metric Units), angular measurements. 
Marking off and layout tools, dividers, scribing block, - descripƟon, 
classificaƟon, material, care & maintenance . 
Try square, oedinary depth gauge, protractor- descripƟon , uses and 
cares. 
Uses , care and maintenance of cold chisels – materials , types, 
cuƫng angles. 
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Marking  media , marking blue, prussian blue, red lead, chalk and 
their special applicaƟon, descripƟon. 
Use, care abd maintenance of scribing block. 
Surface plat and auxiliary marking equipment, ‘V’ block, angle 
plates, parallel block, descripƟon, types, uses, accuracy, care and 
maintenance. 
Physical properƟes of engineering metal: colour, weight, structure, 
and conducƟvity , magneƟc, fusibility, specific gravity. Mechanical 
properƟes :  ducƟlity, malleability hardness, briƩleness, toughness, 
tenacity, and elasƟcity. 
Power saw, band saw, Circular saw machines used for metal cuƫng. 
Micrometer – outside and inside –principle, construcƟonal features, 
parts graduaƟon, reading, use and care. Digital micrometer. 
Vernier calipers, principle, construcƟon, graduaƟon, reading, usr and 
care. Vernier bevel pratractor, construcƟon, graduaƟons, reading , 
use and care, dial Vernier Caliper, Digital Vernier caliper. 
Vernier height gause: material construcƟon , parts, graduaƟons 
(English & Metric ) uses, care and maintenance. 
Drilling processes: common type (bench type, pillar type, radial 
type), gang and mulƟple drilling machine. 
DeterminaƟon of tap drill size. 

Manufacture simple sheet 
metal items as per drawing 
and join them by soldering , 
brazing and   riveƟng. 

Safety precauƟons to be observed in a sheet metal workshop, sheet 
and sizes. 
Commercial sizes and various types of metal sheets, coated sheets 
and their uses per BIS speciaficaƟons. Shearing machine – 
descripƟon, parts and uses. 
Marking and measuring tools, wing, campus, Ɵn man’s square tools, 
snips, types and uses. Tin man’s hammers and mallets type- sheet 
metal tools, types, specificaƟons, uses. Trammel- descripƟon, parts, 
uses. Hand grooves- specificaƟons and uses. 
Sheet and wire gause. (14 hrs.) 
Stakes – bench types, parts, their uses. Various types of metal joints 
, their selecƟon and applicaƟon, tolerance for various joints, their 
selecƟon & applicaƟon. Wired edges. 
Solder and soldering : IntroducƟon- types of solder and flux. 
ComposiƟon of varoius types of solders and their heaƟng media of 
soldering iron. Method of soldering,  SelecƟon and applicaƟon- 
joints. Hard solder- IntroducƟon, types and method of brazing. 

Join metal components by 
riveƟng observing standard 
procedure. 

Various rivets shape and form of heads, importance of correct head 
size. 
Rivets –Tin man’s rivets types, sizes, and selecƟon for various works. 
RiveƟng tools, dolly snaps descripƟon and uses. Method of riveƟng. 
The spacing of rivets. Flash riveƟng, use of correct tools, compare 
hot and cold riveƟng. 

Join metal component by arc 
welding observing standard 
procedure. 

Safety-importance of safety and general precauƟons observed in a 
welding shop. PrecauƟons in electric and gas welding. (Before, 
during, aŌer) IntroducƟon to safety equipment and their uses. 
Machines and accessories, welding transformer, welding generators. 
Welding hand tools: Hammers, welding descripƟon, types and uses 
, descripƟon, principle, method of operaƟng, carbon dioxide 
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Cut and join metal 
component by gas (oxy-
acetylene) 

welding. H.P welding equipment: descripƟon , principle, method of 
operaƟng L.P. 
welding equipment : descripƟon , principle, method of operaƟng. 
Types of Joints- BuƩ and fillet as per BIS SP: 46- 1988 specificaƟons. 
Gases and gas cylinder descripƟon, kinds, main difference and uses. 
Seƫng up parameters for ARC welding machines- selecƟon of 
welding electrodes. Care to be taken in keeping electrode. 
Oxygen acetylene cuƫng- machine descripƟon, parts, uses, method 
of handling, cuƫng torch-descripƟon, parts, funcƟon and uses. 

Procedure components by 
different operaƟons and 
check accuracy using 
appropriate measuring 
instruments. [Different 
OperaƟons – Druing, 
Reaming, Taping, Dieing ; 
Appropriate Measuring 
Instrument- Vernier, Screw 
Gauge, Micrometer ] 

Drill- material, types, (Taper shank, straight shank) parts and sizes. 
Drill angle- cuƫng angle for different materials, cuƫng speed feed. 
R.P.M for different materials. Drill holding devices- materials, 
construcƟon and their uses. 
Counter sink, counter bore and spot facing- tools and nomenclature, 
Reamer-material, types (Hand and machine reamer), kinds, parts 
and their ueses, determining hole size (or reaming), Reaming 
procedure. 
Screw thread: terminology, parts, types and their uses. Screw pitch 
gause: material parts and uses. Taps BriƟsh standards (B.S.W. & 
B.S.F., B.A & B.S.P.) and metric / BIS (coarse and fine) material, parts 
(shank body, flute, cuƫng edge). 

 Tap wrench : material, parts, types(solid & adjustable types ) and 
their uses removal of broken tap, studs (tap stud extractor). 
Dies: BriƟsh standards, metric and BIS 
stabdards, material, parts, types, Method of using dies. Die stock : 
material, parts and uses. 
Drill troubles : causes and remedy. Equality of lips, correct clearance, 
dead centre, length of lips. Drill kinds: FracƟon, metric, leƩers and 
numbers, grinding of drill. 
Grinding wheel: Abrasive, grade structures, bond specificaƟons, use, 
mounƟng and dressing. SelecƟon of grinding wheels. Bench grinders 
parts and use. 
Radius/ fillet gauge, feeler gauge, hole gauge, and their uses, care 
and maintenance. 

Make different fit of 
components for assembling 
as per required tolerance 
observing principle of 
interchange ability and check 
for funcƟnality. 

Interchange ability : Necessity in Engg, field  definiƟon, BIS. 
DefiniƟon, types of limit, terminology of limits and fits- basic size, 
actual size, deviaƟon, high and low limit, zero line, tolerance zone. 
Different standard systems of fits and limits. BriƟsh standard system, 
BIS system. 

[ Different Fit- Sliding, 
Angular, Step fit, ‘T’ fit, Square 
fit and frofile fit; Required 
tolerance: ± 0.04 mm, 
Angular tolerance : 30 min.] 

Method of expressing tolerance as per BIS Fits: DefiniƟon, types, 
descripƟon of each with sketch. Vernier height  gauge : material 
construcƟon, parts, graduaƟons ( English & Metric) uses, care and 
maintenance. 
Pig Iron : types of pig Iron, properƟes and uses. 
Cast Iron : types, properƟes and uses wrought iron : - properƟes and 
uses . 
Steel: Plain carbon steels, types, properƟes and uses. 
Non- ferrous metals ( copper, aluminium , Ɵn, lead, zinc) properƟes 
and uses. 
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Simple scraper – flat, half round , triangular and hook scraper and 
their uses. Blue matching of scraped surfaces ( flat and curved 
bearing surfaces). TesƟng scraped surfaces: ordinary surfaces 
whithout a master plate. 
Vernier micrometer, material, parts, graduaƟon, use, care and 
maintenance. CalibraƟon of measuring instruments. 
IntroducƟon to mechanical fasteners and its uses. Screw thread 
micrometer: ConstrucƟon, graduaƟon and use. 
Dial test indicator, construcƟon, parts, material, graduaƟon, Method 
of use, care and maintenance. Digital dial indicator. Comparators- 
measurement of quality in the cylinder bores. 

Produce components 
involving different operaƟons 
on lathe observing standard 
procedure and check for 
accuracy.[Different 
OperaƟons 
– facing, plain turning, step 
turning, parƟng,chamfering, 
shoulder turn, grooving, 
knurling, boring, taper 
turning, threading ( external 
‘V’ only )] 

Safety precauƟons to be observed while working on a lathe, Lathe 
specificaƟons, and construcƟonal features. Lathe main parts 
descripƟons- bed, head stock, carriage, tail stock, feeding and thread 
cuƫng mechanisms. Holding of job between centres, works with 
catch plate, dog, simple descripƟon of a facing and roughing tool and 
their applicaƟons.  

Lathe cuƫng tools-Nomenclature of single point & mulƟpoint 
cuƫng tools, Tool selecƟon based on different requirements and 
necessity of correct griding, solid and Ɵpped, throw away type tools, 
cuƫng speed and feed and comparison for 
H.S.S., carbide tools. Use of coolants and lubricants. 

  Chucks and chucking the independent four- jaw chuck. Reversible 
features of jaws, the back plate, Method of clearing the thread of 
the chuck-mounƟng and dismounƟng, chucks, chucking true, face 
plate, drilling – method of holding drills in the tail stock, Boring tools 
and enlargement of holes. 
General turning operaƟons –parallel or straight, turning. Stepped 
turning, grooving, and shape of tools for the above operaƟons. 
Appropriate method of holding the tool on tool post or tool rest, 
knurling : - tools descripƟon, grade, uses speed and feed, coolant for 
knurling, speed, feed calculaƟon. Taper- definiƟon, use and method 
of expressing tapers. Standard tapers- taper, calculaƟons Morse 
taper. (07 hrs.) 
Screw thread definiƟon- uses and applicaƟon. Square, worm, 
buƩress, acme (nonstandard-srew threads), Principle of cuƫng 
screw 
Thread in centre lathe- principle of chasing the screw thread of 
centre gauge, seƫng tool for cuƫng internal and external threads, 
use of screw pitch gauge for checking the screw thread. 

Plan & perform simple repair, 
overhauling of different 
machines and check for 
funcƟonality. [ Different 
Machines – Drill Machine, 
Power Saw, Bench Grinder 
and Lathe] 

Maintenance 
-Total producƟve maintenance 
-Autonomous maintenance 
-RouƟne maintenance 
-Maintenance schedule 
-Retrieval of data from machine manuals PrevenƟve maintenance, 
secƟon inspecƟon. Visual and detailed, lubricaƟon survey, system of 
symbol and colour coding. 
Revision, simple esƟmaƟon of materials, use of handbooks and 
reference table. Possible causes for assembly failures and remedies. 
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InstallaƟon, maintenance and overhaul of machinery and 
engineering equipment. 
Assembling techniques such as aligning , bending, fixing, mechanical 
joinƟng , threaded joinƟng, sealing, and torqueing. 
Dowel pins : material,construcƟon, types, accuracy and uses. 

Make & assemble 
components of different 
maƟng surfaces as per 
required tolerance by 
different surface finishing 
operaƟons using different 
fastening components, tools 
and check funcƟonality. 

Screw : material, designaƟon, specificaƟons, property classes (e.g. 
9.8 on screw head), Tools for Ɵghtening/loosening of screw or bolts,  
Torque wrench, screw joint calculaƟon uses. Power tools: its 
construcƟonal features, uses & maintenance. 
Locking device: Nuts- types ( lock nut castle nut, sloƩed nuts, swam 
nut, grooved nut) DescripƟon and use. 
Various types of keys, allowable clearances & tapers, types, uses of 
key pullers. 
Special files: types (pillar, Dread naught, Barrow, warding descripƟon 
& their uses. 
Templates and gauges-IntroducƟon, necessity, types. Limit gauge: 
Ring gauge, snap gauge, plug gauge, descripƟon and uses. 
DescripƟon and uses of gauge-types (feeler, screw, pitch, radius, wire 
gauge).(09 hrs.) 
Slip gauge: Necessity of using, classificaƟon & accuracy, set of blocks 
(English and Metric). Details of slip gauge. Metric sets 46:103:112. 
Wringing and building up of slip gauge and care and maintenance. 
ApplicaƟon of slip gauges for measuring, Sine Bar-Principle, 
applicaƟon & specificaƟon. Procedure to check adherence to 
specificaƟon and quality standards. 
Lapping: ApplicaƟon of lapping, material for lapping tools, lapping 
abrasives, charging of lapping tool. Surface inish importance, 
equipment for tesƟng- terms relaƟon to surface finish. 
Equipment for tasƟng surfaces quality – dimensional tolerances of 
surface finish. 

 Honing: ApplicaƟon of honing, material for honing, tools shapes, 
grades, honing abrasives. FrosƟng- its aim and the methods of 
performance. 
Metallurgical and metal working processes such as Heat treatment, 
various heat treatment methods – normalizing, annealing, 
hardening and tempering, purpose of each method, tempering 
colour chart. 
Annealing and normalizing, Case hardening and carbrising and its 
methods, process of carburising (solid, liquid and gas). 
Tapers on keys and coƩers permissible by various standards. 
The various coaƟngs used to protect metals, protecƟon coat by heat 
and electrical deposite treatments. 
Treatments to provide a pleasing finish such as chromium silver 
plaƟng, nickel plaƟng and galvanizing. (09hrs.) 

Make different gauges by 
using standards tools & 
equipment and checks for 
specified accuracy.[Different 
Gauges hrs.) – Snap gauge, 

Gauges and types of gauge commonly used in gauging finished 
product  -Method of selecƟve assembly ‘Go’ system of gauges, hole 
plug basis of standardizaƟon. (09 hrs.) 
Bearing – IntroducƟon, classificaƟon (Journal and Thrust), 
DescripƟon of each, ball bearing : Single row, double row, descripƟon 
of each, and advantages of double row. 
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Gap gause; Specified Accuray 
- ±0.02mm] 

Roller and needle bearing : Types of roller bearing. DescripƟon & use 
of each. Method of foƫng ball and roller bearings. 
Bearing metals – types, composiƟon and uses. 
SyntheƟc materials for bearing: The plasƟc laminate materials, their 
properƟes and uses in bearings such as phenolic, Teflon polyamide 
(nylon). (09 hrs.) 
The importance of keeping the work free from rust and corrosion. 

Apply arange of skills to 
execute pipe joints, dismantal 
and assemble valves & fiƫngs 
with pipes and test for 
leakages. [Range of skills- 
Cuƫng, Threading, Flaring, 
Bending and Joining] 

Pipes and pipe fiƫng – commonly used pipes. Pipe schedule and 
standard sizes, Pipe bending methods. Use of bending fixture, pipe 
threads – Std. Pipe threads Die and Tap, pipe vices. 
Use of tools such as pipe cuƩers, pipe wrenches, pipe dies, and tap, 
pipe bending mechanic etc. 
Standard pipefiƫng- Methods of fiƫng or replacing the above 
fiƫng, repairs and erecƟon on rainwater drainange pipes and 
household taps and pipe work. 
InspecƟon & Quality control 
-Basic SPC 
-Visual InspecƟon. 

Make drill jig & produce 
components on drill machine 
by using jigs and check for 
correctness. 

Drilling jig- construcƟonal features, types and uses. Fixtures- 
ConstrucƟonal features, types and uses. 

Plan, dismantle, repair and 
assemble different damaged 
mechanical components used 
for power transmission & 
check funcƟonality. [Different 
Damage Mechanical 
Components – Pulley, Gear, 
Keys, Jibs and ShaŌs.] 

Aluminum and its alloys, Uses, advantages and disadvantages, 
weight and strength as compared with steel. Non-ferrous metals 
such as brass, phosphor bronze, gunmetal, copper, aluminum etc. 
Their composiƟon and purposes, where and why used, advantages 
for specific purposes, surface wearing properƟes of bronze and 
brass. 

 Power transmission elements. The object of belts, their sizes and 
specificaƟons, materials of which the belts are made, selecƟon of 
the type of belts with the consideraƟon of weather, load and tension 
methods of joining leather belts. 

 Vee belts and their advantages and disadvantages, use of 
commercial belts, dressing and resin creep and slipping, calculaƟon. 
Power transmissions-coupling types-flange coupling, -Hooks 
coupling-universal coupling and their different uses. Pulleys-types-
solid, split and ‘V’ belt pulleys, standard calculaƟon for determining 
size crowning of faces-loose and fast pulleys-jockey pulley. Types of 
drives-open and cross belt drives. The geometrical explanaƟon of 
the belt drivers at an angle. (24 hrs.) 

 Power transmission – by gears, most common form spur gear, set 
names of some essenƟal parts of the set-The pitch circles, Diametral 
pitch, velocity raƟo of a gear set.  

 Helical gear, herring bone gears, bevel gearing, spiral bevel gearing, 
pinion and rack, worm gearing, velocity raƟo of worm gearing. 
Repair of gear teeth by building up and dovetail method. (08 hrs.) 

 Method or fixing geared wheels for various purpose drives. General 
cause of the wear and tear of the toothed wheels and their 
remedies, method of fiƫng spiral gears, helical gears, bevel gears, 
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worm and worm wheels in relaƟon to required derive. Care and 
maintenance of gears.  

 Fluid power, PneumaƟcs, Hydraulics, and their comparison, 
Overview of a pneumaƟc system, Boyle’s law. Overview of an 
industrial hydraulic system, ApplicaƟons, Pascal’s Law. (0.9 hrs.)  

IdenƟfy, dismantle, replace 
and assemble different 
pneumaƟcs and hydraulics 
components. [Different 
Components-Compressor, 
Pressure Gauge, Filter 
Regulator Lubricator, 

Compressed air generaƟon and condiƟoning, Air compressors, 
Pressure regulaƟon, Dryers, Air receiver, Conductors and fiƫng, FRL 
unit, ApplicaƟons of pneumaƟcs, Hazards & safety pneumaƟc 
systems.  

Valves and Actuators.] PneumaƟc actuators: - Types, Basic operaƟon, Force, Stroke length, 
Single-acƟng and double-acƟng cylinders.  

Construct circuit of 
pneumaƟcs and hydraulics 
observing standard operaƟng 
procedure & safety aspect. 

PneumaƟc valves: - ClassificaƟon, Symbols of pneumaƟc 
components,3/2- way valves (NO & NC types) (manually actuated& 
pneumaƟcally actuated) & 5/2- way valves, Check valves, Flow 
control valves, one-way flow control valve PneumaƟc valves: Roller 
valve, ShuƩle valve, Two- pressure valve  
Electro-pneumaƟcs: IntroducƟon, 3/2-way single solenoid valve, 
5/2-way single solenoid valve, 5/2-way double solenoid valve, 
Control components PushbuƩons (NO & NC type) and 
ElectromagneƟc relay unit, Logic controls.  

IdenƟfy, dismantle, replace 
and assemble different 
pneumaƟcs and hydraulics 
components. [Different 
Components-Compressor, 
pressure Gauge, Filter 
Regulator Lubricator, Valves 
and Actuators.] 

Symbols of hydraulic components, hydraulic oils-funcƟon, 
properƟes, and types, ContaminaƟon in oils and it control  
-hydraulic Filters – types, construcƟonal features, and their typical 
installaƟon locaƟons, cavitaƟon, Hazards &safety precauƟons in 
hydraulic systems  
-hydraulic reservoir & accessories, Pumps, ClassificaƟon – 
Gear/vane/piston types, Pressure relief valves- Direct acƟng and 
pilot- operated types  
- Pipes, tubing, Hoses and fiƫngs – construcƟonal details, Minimum 
bend radius, rouƟng Ɵps for hoses.  

Construct circuit of 
pneumaƟcs and hydraulics 
observing standard operaƟng 
procedure & safety aspect. 

Hydraulic cylinders – Types  
- Hydraulic motors- Types  
- Hydraulic valves: ClassificaƟon, DirecƟonal Control valves –  
2/2- and 3/2-way valves  
- Hydraulic valves: 4/2- and 4/3-way valves, Centre posiƟons of 
4/3-way valves 
- Hydraulic valves: Check valves and Pilot-operated check 
valves, Load holding funcƟon 
Flow control valves: Types, 
Speed control methods – meter-in and meter-out 
- PrevenƟve maintenance & troubleshooƟng of pneumaƟc & 
hydraulic systems, System malfuncƟons due to contaminaƟon, 
leakage, fricƟon, improper mounƟngs, cavitaƟon, and proper 
sampling of hydraulic oils. 

Plan & perform basic day-to-
day prevenƟve maintenance, 
repairing and check 
funcƟonality. [Simple 

Importance of Technical English terms used in industry – (in simple 
definiƟon only) Technical forms, process charts, acƟvity logs, in 
required formats of industry, esƟmaƟon, cycle Ɵme, producƟvity 
reports, job cards. 
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Machines – Drill Machine, 
Power Saw and Lathe] 

Method of lubricaƟon-gravity feed, force (pressure) feed, splash 
lubricaƟon. Cuƫng lubricants and coolants: Soluble off soaps, suds- 
paraffin, soda water, common lubricaƟng oils and their commercial 
names, selecƟon of lubricants. 
Clutch: Type, posiƟve clutch (straight tooth type, angular tooth 
type). Washers- Types and calculaƟon of washer sizes. The making 
of joints and fiƫng packing. 
Chains, wire ropes and clutches for power transmission. Their types 
and brief descripƟon. (27 hrs.) 

Plan erect simple machine 
and test machine tool 
accuracy. [Simple Machines – 
Drill Machine, Power Saw and 
Lathe] 

LubricaƟon and lubricants- purpose of using different types, 
descripƟon and uses of each type. Method of lubricaƟon. A good 
lubricant, viscosity of the lubricant, Main property of lubricant. How 
a film of oil is formed in journal Bearings. 

 FoundaƟon bolt: types (Lewis coƩer bolt) descripƟon of each 
erecƟon tools, pulley block, crowbar, spirit level, Plumb bob, wire 
rope, manila rope, wooden block. 
The use of liŌing appliances, extractor presses and their use. 
PracƟcal method of obtaining mechanical advantage. The slings and 
handling of heavy machinery, special precauƟons in the removal and 
replacement of heavy parts. (18 hrs.) 

 

3. Wireman - 15 Marks 
Apply safety precauƟons and 
prepare profile with an 
appropriate accuracy as per 
drawing using basic jobs of 
marking components, filing, 
drilling, riveƟng, fiƫng, 
joining etc. (Mapped NOS: 
PSS/N1707) 

OccupaƟonal Safety & Health: Scope of the wireman trade and 
career progression. Power sector scenario in India. Safety rules and 
safety signs for Danger, Warning, cauƟon & personal safety 
messages. Basic injury prevenƟon, Basic first aid, Hazard 
idenƟficaƟon, avoidance and PPEs. Personal safety and factory 
safety.Effects of electric current on human being. Response to 
emergencies e.g. Power failure, fire, and system failure. Concept of 
Standards and advantages of BIS/ISI. FamiliarizaƟon with signs and 
symbols of electrical accessories IntroducƟon to 5S concept 
IntroducƟon to fiƫng tools, safety precauƟons. DescripƟon of files, 
hammers, chisels hacksaw frames, blades, their specificaƟon and 
grades. Marking tools descripƟon and use. Types of drills, 
descripƟon & drilling machines. Various wooden joints. Marking 
tools; calipers Dividers, Surface plates, angle plates, scribers, 
punches, surface gauges, Types, Uses, Care and maintenance. Sheet 
metal tools: DescripƟon of marking & cuƫng tools. Types of rivets 
and riveted joints. Use of thread gauge. DescripƟon of carpenter's 
tools Care and maintenance of tools. (20 hrs) 

Prepare terminaƟon, make 
good quality of electrical wire 
joints for single and mulƟ-
strand conductors and carry 
out crimping, soldering and 
brazing. (Mapped NOS: 
PSS/N2512,PSS/N1331) 

Wire Joints:  
Trade tools specificaƟon. ProperƟes of conductors, Fundamental of 
electricity. Electron theory; free electron, fundamental terms, 
definiƟons, units & effects of electric current. Types of wires & 
cables, standard wire gauge.  

 Current carrying capacity of different conductors. 
SpecificaƟon of wires & Cables- insulaƟon & voltage grades 
Low, medium & high voltage PrecauƟons in using various types of 
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cables / Ferrules. 
Types of Wire joints & their applicaƟon. 
Insulators, semi-conductors and resistors. 
Voltage grading of different types of Insulators, permissible 
temperature rise. 
Solders, flux and soldering techniques. (10 hrs) 

Draw and set up DC and AC 
circuits, involving R-L-C 
components, perform 
measurement of various  
electrical parameters with 
due care and safety. Carry out 
Sealing of energy meters and 
Monitor meter readings using 
MRI. 
(Mapped NOS:PSS/N1707)  

Basic Electricity: 
IntroducƟon of NaƟonal Electrical Code 2011. 
Ohm's Law, Kirchoff's Laws 
Series and parallel circuits. 
Open and short circuits in series and parallel networks. 
Laws of Resistance and various types of resistors. Series and Parallel 
combinaƟons of resistors. 
Wheatstone bridge; principle and its applicaƟons. 
Different methods of measuring the values of resistance. 
MagneƟsm: MagneƟc terms, magneƟc materials and properƟes of 
magnet. 
Principles and laws of electro-magneƟsm. 
Self and mutually induced EMFs. 
ElectrostaƟcs: Capacitor- Different types, funcƟons, grouping and 
uses. InducƟve and capaciƟve reactance, their effect on AC circuit 
and related vector concepts. 
Comparison and Advantages of DC and AC systems. 
Related terms frequency, Instantaneous value, R.M.S. value, Average 
value, Peak factor, form factor, power factor and Impedance etc. Sine 
wave, phase and phase difference. 
AcƟve and ReacƟve power. Single phase and three-phase system. 
Advantages of AC poly-phase system. Problems on A.C. circuits. 
Concept of three-phase Star and Delta connecƟon. Line and phase 
voltage, current and power in a 3 phase circuits with balanced and 
unbalanced load. 
Measuring instruments; ClassificaƟon of electrical instruments and 
essenƟal forces required in indicaƟng instruments. 
PMMC and Moving iron instruments. 
Measurement of various electrical parameters using different analog 
and digital instruments viz., mulƟ-meter, WaƩmeter, Energy meter, 
Phase sequence meter, Frequency meter, etc. 
Measurement of energy in three phase circuit. 
Important common applicable IE rules. 
Meter Reading: 
-DescripƟon of MRI 
-Reading of Meter by MRI (30 hrs) 

Explain basic concepts of 
generaƟon, transmission and 
distribuƟon of electrical 
power including renewable 
energy. 
(Mapped NOS: PSS/N7001) 

Power System:  
GeneraƟon, transmission and distribuƟon of electrical power 
General idea about overhead transmission, distribuƟon (LV, MV, 
&HV) and their types and accessories used. 
Types of DistribuƟon system Line protecƟng devices Types of 
substaƟons - indoor, outdoor & Pole mounted, etc. 
SubstaƟon Equipment Switchgear; CBs- ACB, VCB, SF6, OCB etc. 
protecƟon schemes.  
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 Current transformer, PotenƟal transformer, ProtecƟve relays, 
lightning arrestors, 
Different types of switches and switch gears, mulƟ Range switches, 
rotary switches, cooker control panels, power circuit switches, 
thermostat, mercury switches etc. (10 hrs) 

Plan and prepare Plate and 
Pipe earthing installaƟons and 
ensure safe and effecƟve 
earthing. (Mapped NOS: 
PSS/N6002) 

Earthing: 
Importance of Earthing. I.E. Rule for earthing  conduits using earth 
clips and earth wire as per IS 732-1863. 
Plate earthing, pipe earthing grid/mesh earthing. 
Earth resistance, earth leakage current and circuit breaker. 
Difference between grounding and earthing. 
Awareness of circuit main earth (CME) and portable earth. 

Carry out wiring, tesƟng, and 
maintenance of DC machines 
including DC motor starters. 

DC Machines;  
General concept of rotaƟng electrical machines. Principle of DC 
generator. Use of Armature, Field Coil, Polarity, Yoke, Cooling Fan, 
Commutator, slip ring and Brushes, Laminated core etc. E.M.F. 
equaƟon Separately excited and self- excited generators. Series, 
shunt and compound generators. Armature reacƟon, CommutaƟon, 
interpoles and connecƟon of interpoles. Parallel OperaƟon of DC 
Generators. ApplicaƟon, losses & efficiency of DC Generators. 
Principle and types of DC motors. Changing the direcƟon of rotaƟon. 
Methods of speed control of DC motors. (10 hrs) 

Carry out wiring, tesƟng, and 
maintenance of small 
transformers, 1 & 3 AC motors 
and Alternators including AC 
motor starters. 

Transformers, AC motors, Starters and Alternators: Working 
principle, construcƟon and classificaƟon of transformers. Single 
phase and three phase transformers. TesƟng of transformers. 
General concept of rotaƟng electrical machines. Principle of 
operaƟon of AC motors and generators, components and various 
types.  
Motor Starter: Different types of starter for AC motors, its necessity 
basic contactor circuit, parts and their funcƟons. Basic knowledge of 
soŌ starter. (10 hrs) 

Read, understand and draw 
electrical SchemaƟc drawings 
of power and control circuits 
using industry standard 
symbols. 

Different control elements and equipment, their symbols. Power and 
control schemaƟc drawings with interlocks. Relay ladder logic. Relay 
and control panel wiring. Circuits of various electrical appliances and 
controls. Power DistribuƟon network drawings. (10 hrs)  

Plan, draw, assemble and 
perform various domesƟc 
wiring. Carry out TesƟng, 
maintenance and 
repair/replacement of 
domesƟc wiring. 
 
 
 
 

DomesƟc Wiring:  
IntroducƟon and explanaƟon of electrical wiring system, cleat 
wiring, Casing-capping, CTS, Conduit and concealed etc. IE Rules 
related to wiring, NaƟonal Building codes for house wiring, 
specificaƟon and types, raƟng & material. Minimum load capaciƟes 
(W/m2) of various buildings. Electrical load categories. Terms; 
Maximum demand, Load factor and Diversity factor, etc.  
Various wiring accessories/ electrical fiƫng e.g. switches, fuses, 
lamp holders, plugs, brackets, ceiling rose, cut out relays, sensors, 
voltage regulators, MCB, ELCB, MCCB etc. Grading of cables and 
current raƟngs. 

 Principle of laying out of domesƟc wiring. SelecƟon of switchgear. 
Voltage drop concept. IS 732-1863. 
Wiring materials used for PVC cables, Indian standards regarding the 
above wiring such as clip distance fixing of screws, cable bending etc. 
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IntroducƟon to esƟmaƟon procedure, PVC casing and capping 
materials, sizes and grades etc. 
Conduit pipe wiring materials and accessories, types and sizes of 
conduit. Branching of circuits with respect to loads such as lighƟng 
and power. Layout of Light points, fan points, heaƟng loads etc., their 
controls, main switches, distribuƟon boards as per IE rules. 
Difference between MCCB, MCB, ELCB, RCCB, MPCB. Different types 
of wiring; PVC conduit; Surface and concealed (PVC Conduit;/metal 
conduit) Casing-capping wiring system. Power, control, 
CommunicaƟon and entertainment wiring. Wiring circuits plannings, 
permissible load in sub-circuit and main circuit. (35 hrs)  

Carry out wiring of control 
panels, assemble accessories 
and equipment. (Mapped 
NOS: PSS/N1709) 

Control Panel Wiring; Control panel components; DIN rails, trunking, 
connector blocks, screw terminals, relays, contactors, protecƟve 
units, fuses, fuse holders; chassis mounted, fuse- links, resistors; 
fixed, variable, capacitors, switches, lamps, labelling grommets and 
clips etc. Cable forming, template, wiring schedule, run out sheet, 
binding, conƟnuous lacing, loop Ɵe, lock sƟch, finish knot, breakouts, 
lacing breakouts, spot Ɵes, laying of wires, twisted pair, Cable 
markers and colour codes etc. ConnecƟons and rouƟng of cables. 
ConsideraƟon of EMI/EMC Conductors of different circuits. Symbols 
and use of relay contacts: NO, NC, changeover, make/break aŌer 
delay TesƟng of various control elements and circuits. (18 hrs)  

Install, test and carry out 
maintenance of baƩeries and 
solar cell with due care and 
safety.  
(Mapped NOS: PSS/N6003) 

BaƩery and solar cell:  
Chemical effects of electric current and Laws of electrolysis. 
ExplanaƟon of anodes and cathodes. Types of cells, 
advantages/disadvantages and their applicaƟons. 
Lead acid cell; Principle of operaƟon and components. Types of 
baƩery charging, Safety precauƟons, test equipment and 
maintenance. 
Grouping of cells for specified voltage and current. 
Principle and operaƟon of solar cell, Types of solar cell. (10 hrs) 

Plan, draw, install and test 
different types of Commercial 
wiring including advanced 
systems. Install temporary 
electrical wiring at 
construcƟon site.  
(Mapped NOS: PSS/M1707) 

Commercial Wiring: Wiring in commercial building- their special 
precauƟons as per I.E. rules. Different types of wiring - Power, 
control, CommunicaƟon and entertainment wiring. Wiring circuits 
planning, cabling in healthcare faciliƟes; 
importance of grounding, shielding and rouƟng in accordance with 
life safety codes to minimize interference with medical equipment. 
GFCI (Ground-fault circuit interrupter) receptacles. (30 hrs) 

Plan, draw, esƟmate 
material/cost, install and test 
different types of industrial 
wiring system as per IE rules. 
Layout cables for various 
purposes including cable 
management.  
(Mapped NOS: PSS/N1707) 

Industrial Wiring: Adverse condiƟons likely to affect the installaƟon. 
Degree of mechanical and electrical protecƟon necessary. Peak-Non-
peak Loads in Office buildings. LighƟng design; lighƟng power 
density, EsƟmaƟon of load, cable size, bill of material and cost. 
InspecƟon and tesƟng of wiring installaƟons. Special wiring circuit 
e.g. hospital, godown, tunnel and workshop, etc. Danger noƟce as 
per IE rules.  

 Cable Management:  
Types of cables, their use, Various cable glands 
IntroducƟon to IP raƟngs (Ingress protecƟon) and IP Codes format. 
Importance of Bonding and grounding, various types. 
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TesƟng of cables, locaƟng faults, open circuit, short circuit and 
leakage in cables. (28 hrs)  

Plan, install and test 
illuminaƟon system including 
domesƟc, commercial and 
industrial requirements. 
Connect, program and 
operate PAR light on DMX 
controller (Stage light 
control). (NOS: PSS/N1707) 

IlluminaƟon & Stage Light Control:  
Laws of IlluminaƟons. Types of illuminaƟon system. IlluminaƟon 
factors, intensity of light. Types of lamps, advantages/disadvantages 
and their applicaƟon. CalculaƟons of lumens and efficiency. 
Spotlights, downlights, Strip lights Various reflectors; PAR (Parabolic 
aluminized reflector), MR (MulƟ-faceted reflector) LED video wall 
panel applicaƟons.  

Assemble simple electronic 
circuits, repair CFL, LED lamps 
and DC Regulated power 
supply. (Mapped NOS: 
PSS/N6002) 

CFL/LED Lamps & DC regulated power supply;  
Resistors; colour code, types and characterisƟcs. Diode; P-N 
juncƟon, classificaƟon, specificaƟons, biasing and characterisƟcs. 
RecƟfier circuit; half wave, full wave, bridge recƟfiers and filters. 
AcƟve and passive components. FuncƟoning of components used in 
CFL and LED circuits. CFL and LED lamp's circuit. Safety and disposal 
procedure 

Assist in InstallaƟon and 
commissioning of small solar 
plant, solar pumps and 
construct 

Solar Power Plant:  
Solar energy fundamentals. Study of sun path (east to west, North 
to south and south to north movement). 

Solar DC appliances. 
Mapped NOS:PSS/N6003) 

Study of daily and seasonal changes of sunlight. Angle of inclinaƟon 
of radiant light and its relaƟon with laƟtude and longitude of 
different locaƟons on Earth. Solar DC domesƟc applicaƟon: Making 
of solar lantern. Solar Day lighƟng. Solar Garden Lights. Safety in DC 
system. Quality standards. List out the inventory list of equipments. 
Solar DC industrial applicaƟon: Solar street light. Solar home lighƟng 
system Solar security system. Solar Dc water pump. DifferenƟate AC 
and DC solar pumps and their PV requirements for various HP 
capaciƟes. Solar PV e-learning soŌware. (20 hrs) 

Plan, prepare and carry out 
joinƟng of LT/HT underground 
cables with due care and 
safety. (Mapped 
NOS:PSS/N2512) 

Underground cable joints:  
Need of cables, advantages and disadvantages, various types viz, 
PVC,XLPE, PILC, oil filled, etc. Cable insulaƟon & voltage grades. 
Joints and terminaƟons; pre-moulded, heat shrinkable, extrusion 
molded joints. Slip on, cold shrink terminaƟons. Types of connectors 
used in the cable, current path. Methods of conductor connecƟon, 
contact resistance. Galvanic corrosion and use of bimetals. 
ConnecƟvity for cable screen and armour, mechanical protecƟon Kits 
for joints and terminaƟons. Cable terminaƟon to equipment 
Standards and tesƟng; type, rouƟne, field test, Stress control (20 hrs) 

Install Electric Vehicle 
charging staƟons and carry 
out prevenƟve/breakdown 
maintenance. 

EV scenario in India and EV charging basic theory. 
EV Charging safety requirements. (05 hrs) 

Install and repair domesƟc 
appliances viz., electric keƩle, 
food processor, fan, washing 
machine, geyser, water pump 
etc. including repair of 
electrical faults in refrigerator, 
window and split AC. 

DomesƟc appliances:  
Working principles and circuits of common domesƟc electrical 
appliances; Bell, buzzer, electric iron, keƩle, cooking range, geyser, 
inducƟon heater, mixer, grinder, juicer, food processor, fan, pump 
set, washing machine, refrigerator and air condiƟoner etc. 
Concept of Neutral and Earth. (40 hrs)  
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(Mapped NOS: PSS/N6003, 
PSS/N4402, PSS/N1711) 
Perform winding of small 
transformers and motors viz., 
ceiling fan, table fan, 
mixer/grinder, submersible 
pump, etc. 
(Mapped NOS: PSS/N4402) 

Winding:  
Concentric/distributed, single/double layer winding and related 
term TroubleshooƟng of single-phase AC inducƟon motors and 
universal motor. (35 hrs)  

Carry out EsƟmaƟon & cosƟng 
for different wiring systems 
and ready to adopt 
structured/smart wiring 
concept for automaƟon and 
Io T applicaƟons. 

Concept and Principles of esƟmaƟon and cosƟng. Different wiring 
layouts and bill of material; domesƟc, commercial, and industrial 
wiring. Smart wiring concept. Procedure for taking wireman permit 
and competency cerƟficate. (10 hrs) 

 
4. Electrician - 15 Marks 

Prepare profile with an 
appropriate accuracy as per 
drawing following safety 
precauƟons. 

Scope of the electrician trade. Safety rules and safety signs. Types 
and working of fire exƟnguishers. 
First aid safety pracƟce. Hazard idenƟficaƟon and prevenƟon. 
Personal safety and factory safety. Response to emergencies e.g. 
power failure, system failure and fire etc. 
Concept of Standards and advantages of BIS/ISI. Trade tools 
specificaƟons. IntroducƟon to NaƟonal Electrical Code-2011 
Allied trades: IntroducƟon to fiƫng tools, safety precauƟons. 
DescripƟon of files, hammers, chisels hacksaw frames, blades, their 
specificaƟon and grades. Marking tools descripƟon and use. 
Types of drills, descripƟon & drilling machines. Various wooden 
joints. 
Marking tools; caIipers Dividers, Surface plates, Angle plates, 
Scribers, punches, surface gauges types, Uses, care and 
maintenance. Sheet metal tools: DescripƟon of marking & cuƫng 
tools. 
Types of rivets and riveted joints. Use of thread gauge. DescripƟon 
of carpenter's tools care and maintenance of tools. (14 hrs) 

Prepare electrical wire joints, 
carry out soldering, crimping 
and measure insulaƟon 
resistance of underground 
cable. 

Fundamentals of electricity, definiƟons, units & effects of electric 
current. Conductors and insulators. ConducƟng materials and their 
comparison. 
Joints in electrical conductors. Techniques of soldering. Types of 
solders and flux 
Underground cables: DescripƟon, types, various joints and tesƟng 
procedure. Cable insulaƟon & voltage grades  
PrecauƟons in using various types of cables.  

Verify characterisƟcs of 
electrical and magneƟc 
circuits. 

Ohm's Law; Simple electrical circuits and Problems. Kirchoff's Laws 
and applicaƟons. Series and parallel circuits. Open and short circuits 
in series and parallel networks. 
Laws of Resistance and various types of resistors. Wheatstone 
bridge; principle and its applicaƟons. Effect of variaƟon of 
temperature on resistance. Different methods of measuring the 
values of resistance. Series and parallel combinaƟons of resistors. 
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MagneƟc terms, magneƟc materials and properƟes of magnet. 
Principles and laws of electro-magneƟsm. Self and mutually induced 
EMFs.  
ElectrostaƟcs: Capacitor- Different types, funcƟons, grouping and 
uses. 
InducƟve and capaciƟve reactance, their effect on AC circuit and 
related vector concepts. Comparison and advantages of DC and AC 
systems. Related terms frequency, Instantaneous value, R.M.S value 
average value, peak factor, form factor, power factor and impedance 
etc. Sine wave, phase and phase difference. AcƟve and ReacƟve 
power. Single Phase and three-phase system. Problems on A.C. 
circuits.  
Advantages of AC poly-phase system. Concept of three- phase Star 
and Delta connecƟon. Line and phase voltage, current and power in 
a 3 phase circuits with balanced and unbalanced load. Phase 
sequence meter.  

Install, test and maintenance 
of baƩeries and solar cell. 

Chemical effect of electric current and Laws of electrolysis. 
ExplanaƟon of Anodes and cathodes. Types of cells, 
advantages/disadvantages and their applicaƟons. Lead acid cell; 
Principle of operaƟon and components. Types of baƩery charging, 
Safety precauƟons, test equipment and maintenance. Basic 
principles of Electro- plaƟng and cathodic protecƟon  
Grouping of cells for specified voltage and current. Principle and 
operaƟon of solar cell. 

EsƟmate, Assemble, install 
and test wiring system. 

I.E. rules on electrical wiring. Types of domesƟc and industrial 
wirings. Study of wiring accessories e.g. switches, fuses, relays, MCB, 
ELCB, MCCB etc. Grading of cables and current raƟngs. Principle of 
laying out of domesƟc wiring. Voltage drop concept. 
PVC conduit and cashing-capping wiring system. Different types of 
wiring- Power, control, communicaƟon and entertainment wiring. 
Wiring circuits planning, permissible load in sub-circuit and main 
circuit. 
EsƟmaƟon of load, cable size bill of material and cost. InspecƟon and 
tesƟng of wiring installaƟons. Special wiring circuit e.g. godown, 
tunnel and workshop etc. (21 hrs) 

Plan and prepare Earthing 
installaƟon. 

Importance of Earthing. Plate earthing and pipe earthing methods 
and IEE regulaƟons. 
Earth resistance and earth leakage circuit breaker. 

Plan and execute electrical 
illuminaƟon system and test. 

Laws of IlluminaƟons. Types of illuminaƟon system. IlluminaƟon 
factors, intensity of light. Type of lamps, advantages/disadvantages 
and their applicaƟons. CalculaƟons of lumens and efficiency. 

Select and perform 
measurements using 
analog/digital instruments 

ClassificaƟon of electrical instruments and essenƟal forces required 
in indicaƟng instruments. PMMC and Moving iron instruments. 
Measurement of various electrical parameters using different analog 
and digital instruments. Measurement of energy in three phase 
circuit. 

Perform tesƟng, verify errors 
and calibrate instruments. 

Errors and correcƟons in measurement. Loading effect of voltmeter 
and voltage drop effect of ammeter in circuits. Extension of range 
and calibraƟon of measuring instruments. 

plan and carry out 
installaƟon, fault detecƟon 

Working principles and circuits of common domesƟc equipment and 
appliances. Concept of Neutral and Earth. 21 hrs) 
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and repairing of domesƟc 
appliances. 
Execute tesƟng, evaluate 
performance and aintenance 
of transformer. 

Working principle, construcƟon and classificaƟon of transformer. 
Single phase and three phase transformers. Turn raƟon and e.m.f. 
equaƟon. Series and parallel operaƟon of transformer. Voltage 
regulaƟon and efficiency. Auto Transformer and instrument 
transformers (CT &PT).  
Method of connecƟng three single phase transformers for three 
phase operaƟon. Types of cooling, protecƟve devices bushings and 
terminaƟon etc. TesƟng of transformer oil. Materials used for 
winding and winding wire in small transformer. 

Plan, execute commissioning 
and evaluate performance of 
DC machines. 

General concept of rotaƟng electrical machines. Principle of DC 
generator. Use of armature, field coil, Polarity, Yoke, Cooling Fan, 
Commutator, slip ring and Brushes, Laminated core etc. 
E.M.F. equaƟon Separately excited and self-excited generators. 
Series, shunt and compound generators. (18 hrs) 

Execute tesƟng, and 
maintenance of DC machines 
and motor starters. 

Armature reacƟon, CommutaƟon, inter poles and connecƟon of 
inter poles. Parallel OperaƟon of DC Generators. Load characterisƟcs 
of DC generators. ApplicaƟon, losses & efficiency of DC Generators. 
RouƟne & maintenance. Principle and types of DC motor. RelaƟon 
between applied voltage back e.m.f., armature voltage drop, speed 
and flux of DC motor DC motor Starters, relaƟon between torque, 
flux and armature current. Changing the direcƟon of rotaƟon. 
CharacterisƟcs, Losses & Efficiency of DC motors. RouƟne and 
maintenance. 

DisƟnguish, organise and 
perform motor winding. 

Method of speed control of DC motors. Lap and wave winding and 
related terms. 

Plan, Execute commissioning 
and evaluate performance of 
AC Motors. 
Execute tesƟng, and 
maintenance of AC motors 
and starters. 

Working principle of three phase inducƟon motor. Squirrel cage 
InducƟon motor, Slip-ring inducƟon motor; construcƟon, 
characterisƟcs, slip and Torque. Different types of starters for 
Three phase inducƟon motors, its necessity, basic contactor circuit, 
parts and their funcƟons. 
Single phasing prevenƟon. No. load test and blocked rotor test of 
inducƟon motor. Losses & efficiency. Various methods of speed 
control. Braking system of motor. Maintenance and repair. 

DisƟnguish, organise and 
perform motor winding. 

Concentric/ distributed, single/double layer winding and related 
terms. (09 hrs) 

Plan, Execute commissioning 
and evaluate performance of 
AC Motors. Execute tesƟng, 
and maintenance of AC 
motors and starters. 

Working principle, different method of starƟng and running of 
various single phase AC motors. DomesƟc and industrial applicaƟon 
of different single phase AC motors. CharacterisƟcs, losses and 
efficiency. 

DisƟnguish, organise and 
perform motor winding. 

Concentric/Distributed, single/double layer winding and related 
terms. TroubleshooƟng of single phase AC inducƟon motors and 
universal motor. 

Plan, execute tesƟng, 
evaluate performance and 
carry out maintenance of 
Alternator/MG set. Execute 
parallel operaƟon of 
alternators. 

Principle of alternator, e.m.f. equaƟon, relaƟon between poles, 
speed and frequency. Types and construcƟon. Efficiency, 
characterisƟcs, regulaƟon, phase sequence and parallel operaƟon. 
Effect of changing the field excitaƟon and power factor correcƟon. 
Working principle of synchronous motor. Effect of change of 
excitaƟon and load. V and anƟ V curve. Power factor improvement. 
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Rotary Converter, MG Set descripƟon and maintenance. 
Assemble simple electronic 
circuits and test for 
funcƟoning. 

Resistors - colour code, types and characterisƟcs. AcƟve and passive 
components Atomic structure and semiconductor theory. 
P-N juncƟon, classificaƟon, specificaƟons, biasing and characterisƟcs 
of diodes. RecƟfier circuit - half wave, full wave bridge recƟfiers and 
filters. Principle of operaƟon, types, characterisƟcs and various 
configuraƟon of transistor. ApplicaƟon of transistor as a switch, 
voltage regulator and amplifier. 
Basic concept of power electronics devices. IC voltage regulators 
Digital Electronics - Binary numbers, logic gates and combinaƟonal 
circuits. (09 hrs) 
Working principle and uses of oscilloscope. ConstrucƟon and 
working of SCR, DIAC, TRIAC and IGBT. Principle, types and 
applicaƟons of various mulƟvibrators. 

Assemble accessories and 
carry out wiring of control 
cabinets and equipment. 

Study and understand Layout drawing of control cabinet, power and 
control circuits. Various control elements: Isolators, pushbuƩons, 
switches, indicators, MCB, fuses, relays Ɵmers and limit switches etc. 
Wiring accessories: Race ways/cable channel, DIN rail, terminal 
connectors, thimbles, lugs, ferrules, cable binding strap, buƩons, 
cable Ɵes, sleeves, gromats and clips etc. TesƟng of various control 
elements and circuits. 

Perform speed control of AC 
and DC motors by using solid 
state devices. 

Working, parameters and applicaƟons of AC/DC drive. Speed control 
of 3 phase inducƟon motor by using VVVF/AC Drive. 

Detect the faults and 
troubleshoot inverter, 
stabilizer, baƩery charger, 
emergency light and UPS etc. 

Basic concept, block diagram and working of voltage stabilizer, 
baƩery charger, emergency light, inverter and UPS. PrevenƟve and 
breakdown maintenance.  

Erect overhead domesƟc 
service line and outline 
various power plant layout. 

ConvenƟonal and non-convenƟonal sources of energy and their 
comparison. Power generaƟon by thermal and hydel power plants. 
(09 hrs) 

Plan, Assemble and install 
solar panel. 

Various ways of electrical power generaƟon by non-convenƟonal 
methods. Power generaƟon by solar and wind energy. 
Principle and operaƟon of solar panel. (08 hrs)  

Erect overhead domesƟc 
service line and outline 
various power plant layout. 
 

Transmission and distribuƟon networks. Line insulators, overhead 
poles and method of joining aluminum conductors.  
Safety precauƟons and IE rules pertaining to domesƟc service 
connecƟons. Various substaƟons. Various terms like - maximum 
demand, average demand, load factor, diversity factor, plant uƟlity 
factor etc.  

Examine the faults and carry 
out repairing of circuit 
breakers. 

Types of relays and its operaƟon Types of circuit breakers, their 
applicaƟons and funcƟoning. ProducƟon of arc and quenching. (09 
hrs) 

Maintenance of AC motors 
and starters. 

Three phase inducƟon motors, its necessity, basic contactor circuit, 
parts and their funcƟons.  
Single phasing prevenƟon.  
No load test and blocked rotor test of inducƟon motor.  
Losses & efficiency.  
Various methods of speed control.  
Braking system of motor. Maintenance and repair.  
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DisƟnguish, organise and 
perform motor winding. 

Concentric/distributed, single/double layer winding and related 
terms. (09 hrs)  

Plan, Execute commissioning 
and evaluate performance of 
AC Motors. Execute tesƟng, 
and maintenance of AC 
motors and starters. 

Working principle, different method of starƟng and running of 
various single phase AC motors.  
DomesƟc and industrial applicaƟon of different single phase AC 
motors. CharacterisƟcs, losses and efficiency. 

DisƟnguish, organise and 
perform motor winding. 

Concentric/Distributed, single/double layer winding and related 
terms. TroubleshooƟng of single phase AC inducƟon motors and 
universal motor. 

Plan, execute tesƟng, 
evaluate performance and 
carry out maintenance of 
Alternator/MG set. Execute 
parallel operaƟon of 
alternators. 

Principle of alternator, e.m.f. equaƟon, relaƟon between poles, 
speed and frequency.  
Types and construcƟon. Efficiency, characterisƟcs, regulaƟon, phase 
sequence and parallel operaƟon. Effect of changing the field 
excitaƟon and power factor correcƟon. 
Working principle of synchronous motor. Effect of change of 
excitaƟon and load. V and anƟ V curve. Power factor improvement. 
Rotary Converter, MG Set descripƟon and maintenance. 

Assemble simple electronic 
circuits and test for 
funcƟoning. 

Resistors - colour code, types and characterisƟcs. AcƟve and passive 
components Atomic structure and semiconductor theory. 
P-N juncƟon, classificaƟon, specificaƟons, biasing and characterisƟcs 
of diodes. RecƟfier circuit - half wave, full wave bridge recƟfiers and 
filters. Principle of operaƟon, types, characterisƟcs and various 
configuraƟon of transistor. ApplicaƟon of transistor as a switch, 
voltage regulator and amplifier. 
Basic concept of power electronics devices. IC voltage regulators 
Digital Electronics - Binary numbers, logic gates and combinaƟonal 
circuits. (09 hrs) 
Working principle and uses of oscilloscope. ConstrucƟon and 
working of SCR, DIAC, TRIAC and IGBT. Principle, types and 
applicaƟons of various mulƟvibrators. 

Assemble accessories and 
carry out wiring of control 
cabinets and equipment. 

Study and understand Layout drawing of control cabinet, power and 
control circuits. Various control elements: Isolators, pushbuƩons, 
switches, indicators, MCB, fuses, relays Ɵmers and limit switches etc. 
Wiring accessories: Race ways/cable channel, DIN rail, terminal 
connectors, thimbles, lugs, ferrules, cable binding strap, buƩons, 
cable Ɵes, sleeves, gromats and clips etc. TesƟng of various control 
elements and circuits. 

Perform speed control of AC 
and DC motors by using solid 
state devices. 

Working, parameters and applicaƟons of AC/DC drive. Speed control 
of 3 phase inducƟon motor by using VVVF/AC Drive. 

Detect the faults and 
troubleshoot inverter, 
stabilizer, baƩery charger, 
emergency light and UPS etc. 

Basic concept, block diagram and working of voltage stabilizer, 
baƩery charger, emergency light, inverter and UPS. PrevenƟve and 
breakdown maintenance. 

Erect overhead domesƟc 
service line and outline 
various power plant layout. 

ConvenƟonal and non-convenƟonal sources of energy and their 
comparison. Power generaƟon by thermal and hydel power plants.  

Plan, Assemble and install 
solar panel. 

Various ways of electrical power generaƟon by non-convenƟonal 
methods. Power generaƟon by solar and wind energy. Principle and 
operaƟon of solar panel.  
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Erect overhead domesƟc 
service line and outline 
various power plant layout. 

Transmission and distribuƟon networks. Line insulators, overhead 
poles and method of joining aluminum conductors.  
Safety precauƟons and IE rules pertaining to domesƟc service 
connecƟons. Various substaƟons. Various terms like - maximum 
demand, average demand, load factor, diversity factor, plant uƟlity 
factor etc.  

Examine the faults and carry 
out repairing of circuit 
breakers. 

Types of relays and its operaƟon Types of circuit breakers, their 
applicaƟons and funcƟoning. ProducƟon of arc and quenching.  

 

5. Mathematics( Matriculation Level, BSEB) – 20 Marks 
6. General Knowledge – 20 Marks 

 


