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maintain it) 25
1.1.11 25 ge e Hellatdldll 2l (Identify trade tools and machineries) 26
1.1.12 25 g1 e Hellatdloll 2l (Practice safe methods of liting and handling

of tools and equipment) 29
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procedure to maintain it) 30
1.1.14 &es eSO ia ALRRieia (Care and maintenance of trade tools) 36

Hlsya 2: olofls abellu Wséla (Rlads ¢s) (Basic Workshop Practice

(Allied Trade)

1.2.15 AASS 25 geRtell 2lurelst (Operations of allied trade tools) 37
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1.2.19 alsstell (Raoils ur séla, Wdlal, Jldlat, 2Riotdl 8.2lbL Hie 1L (Practice

sawing, planing, drilling and assembling for making a wooden switchboard) 80
1.2.20 Hea olle ue MUBoL v 2ge dxy sd sélot sed, elat Wl g &Ll AL seal

(Practice in marking and cutting of straight and curved pieces in metal sheets,

making holes, securing by screw and riveting) 87
1.2.21 Qlelloy, Qlor el oyel yel Abotall doeelcl vial visredal 2iiel utsatell Usélat

(Workshop practice on drilling, chipping, internal and external threading of

different sizes) 95
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1.3.32
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1.4.34

1.4.35

1.4.36

1.4.37

1.4.38

JesdesdMl AlRRA eld Hie HisaL Usél (Practice of making square holes in crank
handle)

Hed ollemiell 2ust olls olettad (Workshop practice on drilling, chipping,
internal and external threading of different sizes)

syl 3: dluR, dee, AlesAoL disALBes (U.G.) dotct. (Wires, Joints -
Soldering - U.G. Cabies)

sold NSee HIe eHlaelel dulR seal (Prepare terminations of cable ends)

28lellaL, edledlal v (3Futsl (e sl (Workshop practice on drilling,
chipping, internal and external threading of different sizes)

yel YEL USLReL Sotcal UL dHY dldRe(l AL R2LesS cluR Ay el HidsHlerell

Heeoll HIUL (Identify various types of cables and measure conductor size using
SWG and micrometer)

Auct edle, Hs, L v dred yloue Mdee oteitacl (Make simple twist, married
Tee and western union joints)

ofledlul 2282, elletdlul T 2ia 22 28d Adee otslicl (Make britannia straight,
britannia ‘T’ (Tee) and rat tail joints)

Mee /el BUR ALesA2LAl Usélt sdl (Practice in Soldering of joints/lugs)

2{SRAULGeS Jotcd ol oyel yel Aol R8lelloL el JAloL (el e seal (Practice
in Soldering of joints/lugs)

2{5R ABeS Jolcl ol Yel-9yel USReL 282 NPee oleilacl (Make straight joint of
different types of underground cable)

HoLR glRL {SRABeS Sorcell Serjdelel Adlreset e@e sedll (Make straight joint of
different types of underground cable)

B{eSR UGBS olctall slee Vel fleed g2 sl Mleell 22¢ (Make straight joint of
different types of underground cable)

sy 4: olls ddsélse Usélat (Basic Electrical Practice)

BlleMatl (UM Hovor BAdL AL Ayl AMe?, dleey AlR{el soflaelst e

dadlsat Asleul Waler Hndl, s el (ool s2q (Practice on measurement
of parameters in combinational electrical circuit by applying Ohm’s Law for
different resistor values and voltage sources and analyse by drawing graphs)

dAsdls ABeul see e cleesy HUl (Balsell (et et s3] (Practice on
measurement of parameters in combinational electrical circuit by applying
Ohm'’s Law for different resistor values and voltage sources and analyse by
drawing graphs)

oyel oyel H{lst usle He 2ulal dleesy AR{ Hevor Aoy 2 Wraa Aul5estl (Gl
Asludl (Verify law’s of series and parallel circuits with voltage source in different
combinations)

dAsdlscl AuBe HI yeloyel 200 2eericll BLslaHl dleey el seedll Huell s2cll
(Measure the voltage and current against individual resistance in electrical circuit)

Ao alBerl see el dleevel Hilla 20e el v{lust Alesll veirq] ([Qedmsl 2

(Measure current and voltage and analyse the effects of shorts and opens in
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1.4.39 WRed AEeHL s2e o cleeeval Hlla 208 el 2lust Al5eedl v (Aeanel s2q

(Measure the current and voltage and analyse the effects of shorts and open in

parallel circuits) 154
1.4.40 W ABeHL s el dleeva Hlla 20LE el 2lluet ABedl vitrd (eamel

s2d (Measure resistance using voltage drop method) 156
1.4.41 céleedt oflovell Heeell vovlees 2llea] (Measure resistance using wheatstone

bridge) 157
1.4.42 dAsdls s2edll e v (Effect) d dutidl (Determine the thermal effect of

electric current) 159
1.4.43 AlUMLetHl elctl 3eslRell dlesell ddRle UR aAdl 242 duidl (Determine the

change in resistance due to temperature) 160
1.4.44 512l Aoy e W siollagle Ausleddl dlatellsdizil asiudl (Verify the

characteristics of series parallel combination of resistors) 162

Hlsyel 5: Waadlnn (Jotscd) vt Ulle:l (Magnetism and Capacitors)
1.5.45 Hode oflRell Ul oSSl sal Bial Hodle ollrell Hoalls (desell ulel elkal (Determine

the poles and plot the field of a magnet bar) 163
1.5.46 AlAaldsa dldedlal s3ld SAss s2esll Woalls vuRa duldl (Wind a solenoid

and determine the magnetic effect of electric current) 165
1.5.47 oo éls Slesui el dRslRa sleel Jesyy E.M.F. oL siul (Measure

induced E.M.F due to change in magnetic field) 168
1.5.48 dosy E.M.F 2ia s2eell (2euql 206l (Determine direction of induced E.M.F

and current) 169
1.5.49 dles dlRML Baudl aAdl Rye ess (Practice on generation of mutually

induced E.M.F) 171
1.5.50 yelyyel stollaeleHl s slocsll 2oslRes, §rllsert Hill dell Sesseeie] e 20ed)

(Measure the resistance, impedance and determine the inductance of choke

coils in diffrerent combinations) 173
1.5.51 (alae usteell udleata dllavll dd Atfor/sleudal s3 da e s2al (Identify

various types of capacitors, charging/discharging and testing) 176
1.5.52 dleesy el dMey «v3Rl Fuellert Hie el suledd yulal s (Group the given

capacitors to get the required capacity and voltage rating) 180

Hlsyc 6: AC sle (AC Circuits)
1.6.53 R-L, R-C, R-L-C «ll AC {18l 2u(Eeell ctlatellscdll durRidl duey s22, dleesy

¥ UldR 3seRd Hludl (Measure current, voltage and PF and determine the

characteristics of the RL, R-C, R-L-C in AC series circuits) 182
1.6.54 L0l ARl AlBeHl oletet (Bsdella HIUl doll 2452 GuR 1242 oldl (Measure

the resonance frequency in AC series circuit and determine its effect on the

circuit) 187
1.6.55 AC Urdel R-L, R-C, R-L-C 2u(5eHi M1 s22, clledsy 2ol UldR $5e@ Hlucll, dxeY

alatellsciil (ael Rt s2dl (Measure current, voltage and PF and determine

the charactertics of R-L, R-C and R-L-C in AC parallel circuits) 70
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1.6.56

1.6.57

1.6.58

1.6.59

1.6.60

1.6.61

1.6.62

1.6.63

1.6.64

LRl Yrae AlFeHl Rovletort (Bsae{la wdl dell »iee?l (ALl weld. (Measure
current, voltage and PF and determine the charactertics of R-L, R-C and
R-L-C in AC parallel circuits)

Aot 3oy AlBeHl Aol i AlSlol widR dseR HIS uldR ddda 2lldl el dell
aslscll ctatellsdl 1yl (Measure power, energy for lagging and leading power
factors in single phase circuits and compare the characteristics graphically)

3 5 ulEeul se, dleey, UlaR, e i uldR $serd Hiug (Measure current,
voltage, power, energy and power factor (PF) in 3 phase circuits)

3 505 AusleHt suRlerl Gualalell wiar $ser furalsl Usélt sl

(Practice improvement of PF by use of capacitor in three phase circuit)

3-59 4-duuR ARl 395 dall eygd drire lavidl vd 3oy Alsdert H{lersll

Guulalell 305 2AsasRy ellddl (Ascertain use of neutral by identifying wires of a
3-phase 4 wire system and find the phase sequence using phase sequence
meter)

3-5004 cluR {leeHHl dedl oyga clurell 2R duricl (Determine effect of
broken neutral wire in three phase four wire system)

2R U Seel saselHl Al e soroll (Biclell 2iold elddl (Determine the
relationship between Line and Phase values for star and delta connections)

ol 39 Asleul oldert vid vlaoldad dlsell war Hiudl (Measure the power of
3 - phase circuit for balanced and unbalanced loads)

3- 350 SR iR AReHHL A Bovell $22 . dleey 2Ll WU 2§ 5o 2l

A8le el ol duel yealld sSletet 2fleen a1 urutadl (Measure current and
voltage of two phases in case of one phase is short-circuited in three phase four
wire system and compare with healthy system)

192

194

198

200

202

204

205

207

209

celloL/2LAA 0t AHLBesH

LYt ULl adi dil 2ued ellvell

* Apply safe working practices.

®* Prepare profile with an appropriate accuracy as per drawing.

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

* Verify characteristics of electrical and magnetic circuits.

Xi




SYLLABUS

First Semester

Duration: Six months

Week

Reference Learning

Professional Skills

Professional Knowledge

No. Outcome (Trade Practical) (Trade Theory)
with Indicative hours
1 Apply safe working 1 Visitvarious sections of the institutes | Scope of the electrician trade.
practices and location of electrical | gafety rules and safety signs.
installations. (05 hrs) . L
Types and working of fire extinguishers.
2 ldentify safety symbols and hazards.
(05 Hrs)
3 Preventive measures for electrical
accidents and practice steps to be
taken in such accidents. (05 hrs)
4 Practice safe methods of fire fighting
in case of electrical fire. (05 hrs)
5 Use of fire extinguishers. (05 Hrs)
2 Apply safe working | 6 Practice elementary firstaid. (05 hrs) | First aid safety practice.
praCt|CeS 7 Rescue a person and practice Hazard identiﬁcation and preVention.
Comply environment artificial respiration. (05 Hrs) Personal safety and factory safety.
regulationandhouse | g pishosal procedure of waste | Response to emergencies e.g. power
keeping materials. (05 Hrs) failure, system failure and fire etc.
9 Use of personal protective
equipments. (05 hrs)
10 Practice on cleanliness and
procedure to maintain it. (05 hrs)
3 Prepare profile with an 11 Identify trade tools and machineries. | Concept of Standards and advantages
appropriate accuracy (10 Hrs) of BIS/ISI.
as per drawing. 12 Practice safe methods of lifting and | Trade tools specifications.
handling of tools & equipment. (05 | Introduction to National Electrical Code-
Hrs) 2011
13 Select proper tools for operation and
precautions in operation. (05 Hrs)
14 Care & maintenance of trade tool.
(05 Hrs)
4-5 | Prepare profile with an 15 Operations of allied trade tools. (05 | Allied trades: Introduction to fitting tools,
appropriate accuracy Hrs) safety precautions.
as per drawing. 16 Workshop practice on filing and | Description of files, hammers, chisels
hacksawing. (10 Hrs) hacksaw frames, blades, their
17 Prepare hand coil winding assembly. specification and grades.
(5 Hrs) Marking tools description and use.
18 Practice on preparing T-joint, straight | Types of drills, description & drilling
joint and dovetail joint on wooden | machines.
blocks. (15 Hrs) Various wooden joints.
19 Practice sawing, planing, drilling and
assembling for making a wooden
switchboard. (15 Hrs)

Xii




Week Learning Professional Skills Professional Knowledge
No. | Outcome Reference (Trade Practical) (Trade Theory)
with Indicative hours

6-7 |Prepareprofilewithan |20 Practice in marking and cutting of | Marking tools; calipers Dividers, Surface
appropriate accuracy straight and curved pieces in metal | plates, Angle plates, Scribers, punches,
as per drawing. sheets, making holes, securing by | surface gauges Types, Uses, Care and

screw and riveting. (10 Hrs) maintenance.
21 Workshop practice on drilling, | Sheet metal tools: Description of
chipping, internal and external | marking & cutting tools.
threading of different sizes. (20 Hrs) Marking tools description and use.
22 Practice of making square holes in T : : ..
es of rivets and riveted joints.
crank handle. (5 Hrs) U);Z ofthread qaude J
23 Prepare an open box from metal ) .r gauge.
sheet. (15 Hrs) Description of carpenter’s tools
Care and maintenance of tools.

8 Prepare electricalwire | 24 Prepare terminations of cable ends | Fundamentals of electricity,
joints, carry out (02 hrs) definitions, units & effects of electric
soldering, crimping | 25 Practice on skinning, twistinga n d | current.
and measure crimping. (15 Hrs) Conductors and insulators.
insulation resistance | 26 |dentify various types of cables and Conduqting materials and their
of underground cable. measure conductor size using SWG | comparison.

and micrometer. (8 Hrs)

9-10 | Prepare electrical wire 27 Make simple twist, married, Tee and | Joints in electrical conductors.
joints, carry out western union joints. (18 Hrs) Techniques of soldering. Types of
soldering, crimping | 28 Make britannia straight, britannia Tee | solders and flux.
and measure and rat tail joints. (18 Hrs)
insulation resistance | 29 Practice in Soldering of joints / lugs.
of underground cable. (14 Hrs)

11-12 | Prepare electricalwire |30 Identify various parts, skinning and | Underground cables: Description,
joints, carry out dressing of underground cable. (15 | types, various joints and testing
soldering, crimping Hrs) proced_ure. _
and measure |31 Make straight joint of different types | Cable insulation & voltage grades
insulation resistance of underground cable. (15 Hrs) Precautions in using various types of
ofundergroundcable. |32 Test insulation resistance of cables.

underground cable using megger. (05
hrs)

33 Test underground cables for faults
and remove the fault. (15 Hrs)

13-14 | Verify characteristics |34 Practice on measurement of | Ohm’s Law; Simple electrical circuits
of electrical and parameters in combinational | and problems.
magnetic circuits. electrical circuit by applying Ohm’s | Kirchoff's Laws and applications.

Law for different resistor values and | Series and parallel circuits.
voltage sources and analyse by | Open and short circuits in series
drawing graphs. (15 Hrs) and parallel networks.

35 Measure current and voltage in
electrical circuits to verify Kirchhoff's
Law (10 Hrs) 36. Verify laws of series
and parallel circuits with voltage
source in different combinations.
(O5Hrs)

37 Measure voltage and current against
individual resistance in electrical
circuit (10 hrs)

-
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Week
No.

Learning
Outcome Reference

Professional Skills
(Trade Practical)
with Indicative hours

Professional Knowledge
(Trade Theory)

38 Measure current and voltage and
analyse the effects of shorts and
opens in series circuit. (05 Hrs)

39 Measure current and voltage and
analyse the effects of shorts and
opens in parallel circuit. (05 Hrs)

15 Verify characteristics of| 40 Measure resistance using voltage | Laws of Resistance and various
electrical and magnetic drop method. (5 Hrs) types of resistors.
circuits. 41 Measure resistance using | Wheatstone bridge; principle and
wheatstone bridge. (5 Hrs) its applications.
42 Determine the thermal effect of Effect .Of variation of temperature
electric current. (5 Hrs) on resistance.
} ' . ) Different methods of measuring
43 Determine the change inresistance | ihe values of resistance.
due to temperature. (5 Hrs) Series and parallel combinations
44 Verify the characteristics of series | of resistors.
parallel combination of resistors.
(5Hrs)
16-17 | Verify characteristics of | 45 Determine the poles and plot the field | Magnetic terms, magnetic materials
electrical and magnetic of amagnet bar. (08 Hrs) and properties of magnet.
magnetic effect of electric current. | magnetism.
(06 Hrs) Self and mutually induced EMFs.
47 Measure induced emf due to change tEIectrofstr?tltgs;Cap;amtq;— Dlggrent
in magnetic field. (06 hrs) ypes, Tunctions, grouping and uses.
. o . Inductive and capacitive reactance,
48 Determine direction of induced emf | i effect on AC circuit and related
and current. (06 hrs) vector concepts.
49 Practice on generation of mutually
induced emf. (08 hrs)
50 Measure the resistance, impedance
and determine inductance of choke
coils in different combinations.
(06 Hrs)
51 Identify various types of capacitors,
charging / discharging and testing.
(05 Hrs)
52 Group the given capacitors to get the
required capacity and voltage rating.
(05 Hrs)
18-19 | Verify characteristics of| 53 Measure current, voltage and PF and | Comparison and Advantages of
electrical and determine the characteristics of RL, | DC and AC systems.
magnetic circuits. RC and RLC in AC series circuits. | Related terms frequency, Instantaneous
(08 Hrs) value, R.M.S. value
in AC series circuit and determine | Power factor and Impedance etc.
its effect on the circuit. (07 hrs) Sine wave, phase and phase difference.
-
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Week
No.

Learning
Outcome Reference

Professional Skills
(Trade Practical)
with Indicative hours

Professional Knowledge
(Trade Theory)

55 Measure current, voltage and PF and
determine the characteristics of RL,
RC and RLC in AC parallel circuits.
(08 Hrs)

56 Measure the resonance frequency in
AC parallel circuit and determine its
effects on the circuit. (07 hrs)

57 Measure power, energy for lagging
and leading power factors in single
phase circuits and compare
characteristic graphically. (08 Hrs)

58 Measure Current, voltage, power,
energy and power factor in three
phase circuits. (07 hrs)

59 Practice improvement of PF by use
of capacitor in three phase circuit.
(05 Hrs)

20-21

Verify characteristics of
electrical and magnetic
circuits.

60 Ascertain use of neutral by
identifying wires of a 3- phase 4 wire
system and find the phase sequence
using phase sequence meter. (10
Hrs)

Determine effect of broken neutral
wire in three phase four wire
system.(05 hrs)

62 Determine the relationship between
Line and Phase values for star and
delta connections. (10HTrs)

63 Measure the Power of three phase
circuit for balanced and unbalanced
loads. (15 Hrs)

64 Measure current and voltage of two
phases in case of one phase is
short-circuited in three phase four
wire system and compare with
healthy system.(10 hrs)

61

Advantages of AC poly-phase system.

Concept of three-phase Star and Delta
connection.

Line and phase voltage, current and
power in a 3 phase circuits with
balanced and unbalanced load.

Phase sequence meter.

22-23

Project work / Industrial visit

Broad Areas:

a Prepare and assemble a test board with switches, plug socket, lamp holder etc.

b Temperature controlled system for switching ‘ON’ and ‘OFF’ of any circuit using bimetallic strip.

¢ Series/ parallel combinational circuits

24-25

Revision

26

Examination
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evsleall 2icau WABLs BaRASos (Aol Al 2ud D,

2l selleHl Rioiftit 8ld uRsl selaalel uédalers vlatRudos utel oiltid 2s(udl etetad /2llvad v3il
O. 2SRLUDL £¥5 BleRAS» s Bicold eiloL 2ud .

L HAZLUA Y[etsl Al ML otefl al HllFlue adlvls ueilell yrs vl 2oLl M.
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sy 1: Al Uil vt &es gt (Safety Practice and Hand Tools)
1.1.01 19,28 ol yel-yel (aetallell (e sl 2Aa ([Alad 2euuele 2euet s{lowil

(Visit various sections of the ITI and identify the location of various installations) 1
1.1.02 Asl e AviHall Qo 2llavdl (Identify safety symbols and hazards) 3
1.1.03 SASESA USHIA clell del veslddl Hidddl usdl udldl (Preventive measures

for electrical accidents and practice steps to be taken in such accidents) 7
1.1.04 SAs(2sel UL avid 2L Bletddlsl At Adedl Usélt (Practice safe methods

of fire fighting in case of electrical fire) 9
1.1.05 sluR AsAleoyl6ll GulaL (Use of fire extinguishers) 10
1.1.06 52¢ WS (UlaliLs uRdlR) Usélat (Practice elementary first aid) 13
1.1.07 al(bca otuiadl e 6 2aAlGodlRAl ued(dsll »ieult (Rescue a person

and practice artificial respiration) 15
1.1.08 sl ustelellfetsietsll usel(ct AMevdl (Disposal of procedure of waste materials) 20
1.1.09 URlece wesdla Ssdlunee (PPE) «llGualol (Use of personal protective equipment) 22
1.1.10 AsLY e dd vadalsdl Usél (Practice on cleanliness and procedure to

maintain it) 25
1.1.11 25 ge e Hellatdldll 2l (Identify trade tools and machineries) 26
1.1.12 25 g1 e Hellatdloll 2l (Practice safe methods of liting and handling

of tools and equipment) 29
1.1.13 U geRtall URied(l el GualdL auidel Alddl (Practice on cleanliness and

procedure to maintain it) 30
1.1.14 &es eSO ia ALRRieia (Care and maintenance of trade tools) 36

Hlsya 2: olofls abellu Wséla (Rlads ¢s) (Basic Workshop Practice

(Allied Trade)

1.2.15 AASS 25 geRtell 2lurelst (Operations of allied trade tools) 37
1.2.16 slScllol el esAliSaLedl asellu UsélA (Workshop practice on filing and

hacksawing) 44
1.2.17 &es sl dlifeslal Aol dar sl (Prepare hand coil winding assembly) 50
1.2.18 ALsSLtl oells Hiell ‘T aliSe, e Me e sdedel e otslladl (Practice on

preparing ‘T’ joint, straight joint and dovetail joint on wooden blocks) 67
1.2.19 alsstell (Raoils ur séla, Wdlal, Jldlat, 2Riotdl 8.2lbL Hie 1L (Practice

sawing, planing, drilling and assembling for making a wooden switchboard) 80
1.2.20 Hea olle ue MUBoL v 2ge dxy sd sélot sed, elat Wl g &Ll AL seal

(Practice in marking and cutting of straight and curved pieces in metal sheets,

making holes, securing by screw and riveting) 87
1.2.21 Qlelloy, Qlor el oyel yel Abotall doeelcl vial visredal 2iiel utsatell Usélat

(Workshop practice on drilling, chipping, internal and external threading of

different sizes) 95
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1.2.22

1.2.23

1.3.24
1.3.25

1.3.26

1.3.27

1.3.28

1.3.29
1.3.30

1.3.31

1.3.32

1.3.33

1.4.34

1.4.35

1.4.36

1.4.37

1.4.38

JesdesdMl AlRRA eld Hie HisaL Usél (Practice of making square holes in crank
handle)

Hed ollemiell 2ust olls olettad (Workshop practice on drilling, chipping,
internal and external threading of different sizes)

syl 3: dluR, dee, AlesAoL disALBes (U.G.) dotct. (Wires, Joints -
Soldering - U.G. Cabies)

sold NSee HIe eHlaelel dulR seal (Prepare terminations of cable ends)

28lellaL, edledlal v (3Futsl (e sl (Workshop practice on drilling,
chipping, internal and external threading of different sizes)

yel YEL USLReL Sotcal UL dHY dldRe(l AL R2LesS cluR Ay el HidsHlerell

Heeoll HIUL (Identify various types of cables and measure conductor size using
SWG and micrometer)

Auct edle, Hs, L v dred yloue Mdee oteitacl (Make simple twist, married
Tee and western union joints)

ofledlul 2282, elletdlul T 2ia 22 28d Adee otslicl (Make britannia straight,
britannia ‘T’ (Tee) and rat tail joints)

Mee /el BUR ALesA2LAl Usélt sdl (Practice in Soldering of joints/lugs)

2{SRAULGeS Jotcd ol oyel yel Aol R8lelloL el JAloL (el e seal (Practice
in Soldering of joints/lugs)

2{5R ABeS Jolcl ol Yel-9yel USReL 282 NPee oleilacl (Make straight joint of
different types of underground cable)

HoLR glRL {SRABeS Sorcell Serjdelel Adlreset e@e sedll (Make straight joint of
different types of underground cable)

B{eSR UGBS olctall slee Vel fleed g2 sl Mleell 22¢ (Make straight joint of
different types of underground cable)

sy 4: olls ddsélse Usélat (Basic Electrical Practice)

BlleMatl (UM Hovor BAdL AL Ayl AMe?, dleey AlR{el soflaelst e

dadlsat Asleul Waler Hndl, s el (ool s2q (Practice on measurement
of parameters in combinational electrical circuit by applying Ohm’s Law for
different resistor values and voltage sources and analyse by drawing graphs)

dAsdls ABeul see e cleesy HUl (Balsell (et et s3] (Practice on
measurement of parameters in combinational electrical circuit by applying
Ohm'’s Law for different resistor values and voltage sources and analyse by
drawing graphs)

oyel oyel H{lst usle He 2ulal dleesy AR{ Hevor Aoy 2 Wraa Aul5estl (Gl
Asludl (Verify law’s of series and parallel circuits with voltage source in different
combinations)

dAsdlscl AuBe HI yeloyel 200 2eericll BLslaHl dleey el seedll Huell s2cll
(Measure the voltage and current against individual resistance in electrical circuit)

Ao alBerl see el dleevel Hilla 20e el v{lust Alesll veirq] ([Qedmsl 2

(Measure current and voltage and analyse the effects of shorts and opens in
series circuits)

104
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1.4.39 WRed AEeHL s2e o cleeeval Hlla 208 el 2lust Al5eedl v (Aeanel s2q

(Measure the current and voltage and analyse the effects of shorts and open in

parallel circuits) 154
1.4.40 W ABeHL s el dleeva Hlla 20LE el 2lluet ABedl vitrd (eamel

s2d (Measure resistance using voltage drop method) 156
1.4.41 céleedt oflovell Heeell vovlees 2llea] (Measure resistance using wheatstone

bridge) 157
1.4.42 dAsdls s2edll e v (Effect) d dutidl (Determine the thermal effect of

electric current) 159
1.4.43 AlUMLetHl elctl 3eslRell dlesell ddRle UR aAdl 242 duidl (Determine the

change in resistance due to temperature) 160
1.4.44 512l Aoy e W siollagle Ausleddl dlatellsdizil asiudl (Verify the

characteristics of series parallel combination of resistors) 162

Hlsyel 5: Waadlnn (Jotscd) vt Ulle:l (Magnetism and Capacitors)
1.5.45 Hode oflRell Ul oSSl sal Bial Hodle ollrell Hoalls (desell ulel elkal (Determine

the poles and plot the field of a magnet bar) 163
1.5.46 AlAaldsa dldedlal s3ld SAss s2esll Woalls vuRa duldl (Wind a solenoid

and determine the magnetic effect of electric current) 165
1.5.47 oo éls Slesui el dRslRa sleel Jesyy E.M.F. oL siul (Measure

induced E.M.F due to change in magnetic field) 168
1.5.48 dosy E.M.F 2ia s2eell (2euql 206l (Determine direction of induced E.M.F

and current) 169
1.5.49 dles dlRML Baudl aAdl Rye ess (Practice on generation of mutually

induced E.M.F) 171
1.5.50 yelyyel stollaeleHl s slocsll 2oslRes, §rllsert Hill dell Sesseeie] e 20ed)

(Measure the resistance, impedance and determine the inductance of choke

coils in diffrerent combinations) 173
1.5.51 (alae usteell udleata dllavll dd Atfor/sleudal s3 da e s2al (Identify

various types of capacitors, charging/discharging and testing) 176
1.5.52 dleesy el dMey «v3Rl Fuellert Hie el suledd yulal s (Group the given

capacitors to get the required capacity and voltage rating) 180

Hlsyc 6: AC sle (AC Circuits)
1.6.53 R-L, R-C, R-L-C «ll AC {18l 2u(Eeell ctlatellscdll durRidl duey s22, dleesy

¥ UldR 3seRd Hludl (Measure current, voltage and PF and determine the

characteristics of the RL, R-C, R-L-C in AC series circuits) 182
1.6.54 L0l ARl AlBeHl oletet (Bsdella HIUl doll 2452 GuR 1242 oldl (Measure

the resonance frequency in AC series circuit and determine its effect on the

circuit) 187
1.6.55 AC Urdel R-L, R-C, R-L-C 2u(5eHi M1 s22, clledsy 2ol UldR $5e@ Hlucll, dxeY

alatellsciil (ael Rt s2dl (Measure current, voltage and PF and determine

the charactertics of R-L, R-C and R-L-C in AC parallel circuits) 70
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1.6.56

1.6.57

1.6.58

1.6.59

1.6.60

1.6.61

1.6.62

1.6.63

1.6.64

LRl Yrae AlFeHl Rovletort (Bsae{la wdl dell »iee?l (ALl weld. (Measure
current, voltage and PF and determine the charactertics of R-L, R-C and
R-L-C in AC parallel circuits)

Aot 3oy AlBeHl Aol i AlSlol widR dseR HIS uldR ddda 2lldl el dell
aslscll ctatellsdl 1yl (Measure power, energy for lagging and leading power
factors in single phase circuits and compare the characteristics graphically)

3 5 ulEeul se, dleey, UlaR, e i uldR $serd Hiug (Measure current,
voltage, power, energy and power factor (PF) in 3 phase circuits)

3 505 AusleHt suRlerl Gualalell wiar $ser furalsl Usélt sl

(Practice improvement of PF by use of capacitor in three phase circuit)

3-59 4-duuR ARl 395 dall eygd drire lavidl vd 3oy Alsdert H{lersll

Guulalell 305 2AsasRy ellddl (Ascertain use of neutral by identifying wires of a
3-phase 4 wire system and find the phase sequence using phase sequence
meter)

3-5004 cluR {leeHHl dedl oyga clurell 2R duricl (Determine effect of
broken neutral wire in three phase four wire system)

2R U Seel saselHl Al e soroll (Biclell 2iold elddl (Determine the
relationship between Line and Phase values for star and delta connections)

ol 39 Asleul oldert vid vlaoldad dlsell war Hiudl (Measure the power of
3 - phase circuit for balanced and unbalanced loads)

3- 350 SR iR AReHHL A Bovell $22 . dleey 2Ll WU 2§ 5o 2l

A8le el ol duel yealld sSletet 2fleen a1 urutadl (Measure current and
voltage of two phases in case of one phase is short-circuited in three phase four
wire system and compare with healthy system)

192

194

198

200

202

204

205

207

209

celloL/2LAA 0t AHLBesH

LYt ULl adi dil 2ued ellvell

* Apply safe working practices.

®* Prepare profile with an appropriate accuracy as per drawing.

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

* Verify characteristics of electrical and magnetic circuits.
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SYLLABUS

First Semester

Duration: Six months

Week

Reference Learning

Professional Skills

Professional Knowledge

No. Outcome (Trade Practical) (Trade Theory)
with Indicative hours
1 Apply safe working 1 Visitvarious sections of the institutes | Scope of the electrician trade.
practices and location of electrical | gafety rules and safety signs.
installations. (05 hrs) . L
Types and working of fire extinguishers.
2 ldentify safety symbols and hazards.
(05 Hrs)
3 Preventive measures for electrical
accidents and practice steps to be
taken in such accidents. (05 hrs)
4 Practice safe methods of fire fighting
in case of electrical fire. (05 hrs)
5 Use of fire extinguishers. (05 Hrs)
2 Apply safe working | 6 Practice elementary firstaid. (05 hrs) | First aid safety practice.
praCt|CeS 7 Rescue a person and practice Hazard identiﬁcation and preVention.
Comply environment artificial respiration. (05 Hrs) Personal safety and factory safety.
regulationandhouse | g pishosal procedure of waste | Response to emergencies e.g. power
keeping materials. (05 Hrs) failure, system failure and fire etc.
9 Use of personal protective
equipments. (05 hrs)
10 Practice on cleanliness and
procedure to maintain it. (05 hrs)
3 Prepare profile with an 11 Identify trade tools and machineries. | Concept of Standards and advantages
appropriate accuracy (10 Hrs) of BIS/ISI.
as per drawing. 12 Practice safe methods of lifting and | Trade tools specifications.
handling of tools & equipment. (05 | Introduction to National Electrical Code-
Hrs) 2011
13 Select proper tools for operation and
precautions in operation. (05 Hrs)
14 Care & maintenance of trade tool.
(05 Hrs)
4-5 | Prepare profile with an 15 Operations of allied trade tools. (05 | Allied trades: Introduction to fitting tools,
appropriate accuracy Hrs) safety precautions.
as per drawing. 16 Workshop practice on filing and | Description of files, hammers, chisels
hacksawing. (10 Hrs) hacksaw frames, blades, their
17 Prepare hand coil winding assembly. specification and grades.
(5 Hrs) Marking tools description and use.
18 Practice on preparing T-joint, straight | Types of drills, description & drilling
joint and dovetail joint on wooden | machines.
blocks. (15 Hrs) Various wooden joints.
19 Practice sawing, planing, drilling and
assembling for making a wooden
switchboard. (15 Hrs)

Xii




Week Learning Professional Skills Professional Knowledge
No. | Outcome Reference (Trade Practical) (Trade Theory)
with Indicative hours

6-7 |Prepareprofilewithan |20 Practice in marking and cutting of | Marking tools; calipers Dividers, Surface
appropriate accuracy straight and curved pieces in metal | plates, Angle plates, Scribers, punches,
as per drawing. sheets, making holes, securing by | surface gauges Types, Uses, Care and

screw and riveting. (10 Hrs) maintenance.
21 Workshop practice on drilling, | Sheet metal tools: Description of
chipping, internal and external | marking & cutting tools.
threading of different sizes. (20 Hrs) Marking tools description and use.
22 Practice of making square holes in T : : ..
es of rivets and riveted joints.
crank handle. (5 Hrs) U);Z ofthread qaude J
23 Prepare an open box from metal ) .r gauge.
sheet. (15 Hrs) Description of carpenter’s tools
Care and maintenance of tools.

8 Prepare electricalwire | 24 Prepare terminations of cable ends | Fundamentals of electricity,
joints, carry out (02 hrs) definitions, units & effects of electric
soldering, crimping | 25 Practice on skinning, twistinga n d | current.
and measure crimping. (15 Hrs) Conductors and insulators.
insulation resistance | 26 |dentify various types of cables and Conduqting materials and their
of underground cable. measure conductor size using SWG | comparison.

and micrometer. (8 Hrs)

9-10 | Prepare electrical wire 27 Make simple twist, married, Tee and | Joints in electrical conductors.
joints, carry out western union joints. (18 Hrs) Techniques of soldering. Types of
soldering, crimping | 28 Make britannia straight, britannia Tee | solders and flux.
and measure and rat tail joints. (18 Hrs)
insulation resistance | 29 Practice in Soldering of joints / lugs.
of underground cable. (14 Hrs)

11-12 | Prepare electricalwire |30 Identify various parts, skinning and | Underground cables: Description,
joints, carry out dressing of underground cable. (15 | types, various joints and testing
soldering, crimping Hrs) proced_ure. _
and measure |31 Make straight joint of different types | Cable insulation & voltage grades
insulation resistance of underground cable. (15 Hrs) Precautions in using various types of
ofundergroundcable. |32 Test insulation resistance of cables.

underground cable using megger. (05
hrs)

33 Test underground cables for faults
and remove the fault. (15 Hrs)

13-14 | Verify characteristics |34 Practice on measurement of | Ohm’s Law; Simple electrical circuits
of electrical and parameters in combinational | and problems.
magnetic circuits. electrical circuit by applying Ohm’s | Kirchoff's Laws and applications.

Law for different resistor values and | Series and parallel circuits.
voltage sources and analyse by | Open and short circuits in series
drawing graphs. (15 Hrs) and parallel networks.

35 Measure current and voltage in
electrical circuits to verify Kirchhoff's
Law (10 Hrs) 36. Verify laws of series
and parallel circuits with voltage
source in different combinations.
(O5Hrs)

37 Measure voltage and current against
individual resistance in electrical
circuit (10 hrs)

-
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Week
No.

Learning
Outcome Reference

Professional Skills
(Trade Practical)
with Indicative hours

Professional Knowledge
(Trade Theory)

38 Measure current and voltage and
analyse the effects of shorts and
opens in series circuit. (05 Hrs)

39 Measure current and voltage and
analyse the effects of shorts and
opens in parallel circuit. (05 Hrs)

15 Verify characteristics of| 40 Measure resistance using voltage | Laws of Resistance and various
electrical and magnetic drop method. (5 Hrs) types of resistors.
circuits. 41 Measure resistance using | Wheatstone bridge; principle and
wheatstone bridge. (5 Hrs) its applications.
42 Determine the thermal effect of Effect .Of variation of temperature
electric current. (5 Hrs) on resistance.
} ' . ) Different methods of measuring
43 Determine the change inresistance | ihe values of resistance.
due to temperature. (5 Hrs) Series and parallel combinations
44 Verify the characteristics of series | of resistors.
parallel combination of resistors.
(5Hrs)
16-17 | Verify characteristics of | 45 Determine the poles and plot the field | Magnetic terms, magnetic materials
electrical and magnetic of amagnet bar. (08 Hrs) and properties of magnet.
magnetic effect of electric current. | magnetism.
(06 Hrs) Self and mutually induced EMFs.
47 Measure induced emf due to change tEIectrofstr?tltgs;Cap;amtq;— Dlggrent
in magnetic field. (06 hrs) ypes, Tunctions, grouping and uses.
. o . Inductive and capacitive reactance,
48 Determine direction of induced emf | i effect on AC circuit and related
and current. (06 hrs) vector concepts.
49 Practice on generation of mutually
induced emf. (08 hrs)
50 Measure the resistance, impedance
and determine inductance of choke
coils in different combinations.
(06 Hrs)
51 Identify various types of capacitors,
charging / discharging and testing.
(05 Hrs)
52 Group the given capacitors to get the
required capacity and voltage rating.
(05 Hrs)
18-19 | Verify characteristics of| 53 Measure current, voltage and PF and | Comparison and Advantages of
electrical and determine the characteristics of RL, | DC and AC systems.
magnetic circuits. RC and RLC in AC series circuits. | Related terms frequency, Instantaneous
(08 Hrs) value, R.M.S. value
in AC series circuit and determine | Power factor and Impedance etc.
its effect on the circuit. (07 hrs) Sine wave, phase and phase difference.
-
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Week
No.

Learning
Outcome Reference

Professional Skills
(Trade Practical)
with Indicative hours

Professional Knowledge
(Trade Theory)

55 Measure current, voltage and PF and
determine the characteristics of RL,
RC and RLC in AC parallel circuits.
(08 Hrs)

56 Measure the resonance frequency in
AC parallel circuit and determine its
effects on the circuit. (07 hrs)

57 Measure power, energy for lagging
and leading power factors in single
phase circuits and compare
characteristic graphically. (08 Hrs)

58 Measure Current, voltage, power,
energy and power factor in three
phase circuits. (07 hrs)

59 Practice improvement of PF by use
of capacitor in three phase circuit.
(05 Hrs)

20-21

Verify characteristics of
electrical and magnetic
circuits.

60 Ascertain use of neutral by
identifying wires of a 3- phase 4 wire
system and find the phase sequence
using phase sequence meter. (10
Hrs)

Determine effect of broken neutral
wire in three phase four wire
system.(05 hrs)

62 Determine the relationship between
Line and Phase values for star and
delta connections. (10HTrs)

63 Measure the Power of three phase
circuit for balanced and unbalanced
loads. (15 Hrs)

64 Measure current and voltage of two
phases in case of one phase is
short-circuited in three phase four
wire system and compare with
healthy system.(10 hrs)

61

Advantages of AC poly-phase system.

Concept of three-phase Star and Delta
connection.

Line and phase voltage, current and
power in a 3 phase circuits with
balanced and unbalanced load.

Phase sequence meter.

22-23

Project work / Industrial visit

Broad Areas:

a Prepare and assemble a test board with switches, plug socket, lamp holder etc.

b Temperature controlled system for switching ‘ON’ and ‘OFF’ of any circuit using bimetallic strip.

¢ Series/ parallel combinational circuits

24-25

Revision

26

Examination
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