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HISYA 1 : & AR A & A= (Safety practice and hand tools)
1.1.01 ITI’s T T3 3R 3o IRET SFadg # ¥R (Organization of ITI’s and

scope of the electrician trade) 1 1
1.1.02 & 1.1.03 | R&m Fag-gRen fog-SNfiad ( Safety rules-Safety signs-Hazards) (QR Code)* 3
1.1.04 & 1.1.05 | 3{T-UHR-3HFIRMES ( Fire - Types - Extinguishers) (QR Code)* 7
1.1.06 & 1.1.07 | S99 B - WA foifdret - SR 497 YoMeR ( Rescue operations - First aid

treatment - Artificial respiration) (QR Code)* 10
1.1.08 SAfRTy yardf &1 &M (Disposal of waste material) (QR Code)* 14
1.1.09 HfFHTd YRE&THDB 3UHRUI (Personal Protective Equipment) (QR Code)* 16
1.1.10 DT B WSl 9T I\IWTG & g TG e (Guidelines for cleanliness of

workshop and maintenance) (QR Code)* 20
1.1.11 -16 D 5 AR - AT - AFEUS - NEC ®18 2011 = HRY YR & IS

(Trade hand tools - specification - standards - NEC code 2011

- lifting of heavy loads) (QR Code)* 22

TTSYd 2 : I, T3y, HiesiaT - YftrTa Bfaa

(Wires, Joints - Soldering - U.G. Cables)

1.2.17 - 1.2.19 | AR & TAYd 3MUR - Foacy, IGATY - AR Bt ATgoll &7 A1 - fofRiT

(Fundamental of electricity - conductors - insulators - wire size

measurement - crimping) (QR Code)* 2 32
1.2.20 - 1.2.22 | IR Sis-YHR-AIesT faftdr (Wire joints-Types-Soldering methods) (QR Code)* 47
1.2.23-1.2.26 | SIS UITS Had - WA - GTd - UHR - SIS - W& (Under ground (UG)

cables - construction - materials - types - joints - testing) 53

TSy 3: gaYd safdedd AR (Basic Electrical Practice)
1.3.27 3 o1 R - WA U fdhe SR I9=mg (Ohm's law -

simple electrical circuits and problems) (QR Code)* 3 60
1.3.28 forars o1 fam 3R IUHT SIUANT (Kirchhoff's law and its applications) 63
1.3.29 & 1.3.30 | DC 2uft 3R TR 9uft (DC series and parallel circuits) 64
1.3.31 & 1.3.32 | ¥ & gaim 3R ¢ Ffehe quT IHI=R Aedd (Open and short circuit in series

and parallel network) 68
1.3.33 TfeRIY & Ry 3R ufeRi®! & YHR (Laws of resistance and

various types of resistors) 71
1.3.34 e Aq - g 3R ITHT ST (Wheatstone bridge - principle and

its application) 77
1.3.35 & 1.3.36 | UftRlYy W droH= fafaedr &1 uuTa (Effect of variation of temperature on resistance) 78
1.3.37 Juft 3R THR Ao |fdhe (Series and parallel combination circuit) 80

-
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HISYd 4: P 3R Tefea (Magnetism and Capacitors)
1.4.38 DY Teg, TrIdhd TR 3R FHaH & 70T (Magnetic terms, magnetic

material and properties of magnet) 3 81
1.4.39 & 1.4.40 | Iggd TEHd & G R 99 (Principles and laws of electro magnetism) 85
1.4.41 & 1.4.42 | TSI URTY Wd: T4 8% URd emfs (The magnetic circuits - self and

mutually induced emfs) 86
1.4.43 & 1.4.44 | TUIRA - UHR - YHT, G 3R SUINT (Capacitors - types - functions,

grouping and uses) (QR Code)* 90

TTSgd 5: AC Wf$Hed (AC Circuits)
1.5.45 YT 4RT - YeaTaat 3R GRHTST - e ARG (Alternating current - terms &

definitions - vector diagrams) 8 96
1.5.46 e R fde (Series resonance circuit) 109
1.5.47 R-L, R-C 3R R-L-C AR gRuy (R-L, R-C and R-L-C parallel circuits) 111
1.5.48 IR 3gdTg URTY (Parallel resonance circuits) 115
1.5.49 AC RiTa T gomrelt & =ifa, Sort Ud UTaR Thaex - AR (Power, energy and

power factor in AC single phase system - Problems) (QR Code)* 117
1.5.50 & 1.5.51 | UTaR TR - UTaR Thaex & YUR (Power factor - Improvement of power factor) 121
1.5.52 - 1.5.56 | 3 TS AC & Hd R (3-Phase AC fundamentals) 123

TS 6: AR 3T 9t (Cells and Batteries)
1.6.57 Ty J 3R fgediad I ( Primary cells and secondary cells) (QR Code)* 4 133
1.6.58 Jal &1 945 ( Grouping of cells) (QR Code)* 141
1.6.59 &t =i ugfa - 9edt Aok ( Battery charging method - Battery charger) 142

(QR Code)*
1.6.60 Rl BT TREfUr 9YT I\ ( Care and maintenance of batteries) (QR Code)* 145
1.6.61 IR I ( Solar cells) 146

UTSgd 7: GAYd araiT T (Basic wiring practice)
1.7.62 g U & fore ygat B.I.S. Ul ( B.I.S. Symbols used for

electrical accessories) 5 147
1.7.63 TR dRI &1 foad™ &1 Rigid ( Principle of laying out of domestic wiring) 166
1.7.64 & 1.7.65 | T &S, TRIC=TH a1 3R Hiddl & I IS ( Test board, Extension board and

colour code of cables) 173
1.7.66 - 1.7.68 | fai arafer ufkuy - g, TferamT, Mem 8k gked arafT ( Special wiring

circuits - Tunnel, corridor, godown and hostel wiring) 184

HISYd 8: IR RITI Td Sffar (Wiring Installation and Earthing)
1.8.69 MCB DB &4 3R WS ST & I1Y B &1 ( Main board with MCB DB Switch

and fuse box) 5 186
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1.8.70 IR St Hiex aiS & e NE gsfa dfedr 3R IE @ (NE code of practice

and IE Rules for mounting energy meter board) 189
1.8.71-1.8.73 | IRl & RIUA & fow dre, Fraet ufkwmor, Wikt &1 fad SR anTd &1 sdba

(Estimation of load, cable size, bill of material and cost for a

wiring installation) 190
1.8.74 TR AR RITIH UTTU BT URTEIT - SN ST UgdT - ARl (Testing a domestic

wiring installation - location of faults - Remedies) (QR Code)* 197
1.8.75-1.8.77 | 311 - YR - AgH - AR - Y ufeRIy e (Earthing - Types - Terms - Megger -

Earth resistance Tester) 6 201

H18gd 9: WU (lllumination)
1.9.78 Udiud f4g9 - g7 (lllumination terms - Laws) 7 209
1.9.79 5 dteear o - goft & fafid ate & aw (Low voltage lamps -

different wattage lamps in series) 212
1.9.80 T} @Y TR T faaRuT (Construction details of various lamps) 213
1.9.81 SIae & foTT UEiuA - e Se fEog - WRR (Lighting for decoration -

Serial set design - Flasher) 224
1.9.82 TN B YHTRN SR IR - T BY & B 70T (Show case lights and

fittings - calculation of lumens efficiency) 227

HTSgd 10: HTYS I (Measuring Instruments)
1.10.83 T - W - THRT - § - MC GﬁYMIﬂTE?(Instruments-Scales-

Classfication - Forces - MC and MI meter) 8 229
1.10.84 grediex (Wattmeters) 240
1.10.85&1.10.86| 3-Uwl dTcHicR (3-phase Wattmeter) 242
1.10.87 AT - Uerdh (G - 3eR W) (Tong - tester (clamp - on ammeter) 259
1.10.88&1.10.89| WE Hiex - Wanferd Hiex ST - myfef o siaxaesdId (Smartmeters -

Automaticmeter reading - supply requirements) 261
1.10.90-1.10.92 | diccHIer HT RN AR - YR HT THIG - diecsl RTdE &1 WHIG (Extension of

range of mc voltmeters - loading effect - voltage drop effect) 9 262

TTSYE 11: TG SUHRUT (Domestic appliances6: AC Circuits)
1.11. 93,94897 | 312 - 3R Ygd B ATYRUN - Hfdh7T I (Concept of Neutral and Earth -

Cooking range) (QR Code)* 10 267
1.11.95 e uaitie, ge/zasi gier fagd wia 3k gic Wi (Heating element,

heater/immersion heater, electric stove and hot plate) 10 280
1.11.96 B8 TR (Food mixer) 282

TTSYd 12: TFAGTR (Transformer)
1.12.98 TRIBTHR - R - affdRuT (Transformer - Principle - Classification -

EMF Equation) 11 289
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1.12.99 & 100 | TAGER H B - OC 3R SC ULIeT - GefdT - dlees fafaw (Transformer
losses - OC and SC test - efficiency - Voltage Regulation) 301
1.12.101 3 U d Bol CRIBIRI &1 THT=R Y=red (Parallel operation of two
single phase transformers) 306
1.12.102 & 103 | o B SIIHIR - T&=A (Three Phase transformer - Connections) 309
1.12.104 TAHIHR &1 e - TRIBIER 3 3R T ( Cooling of transformer -
Transformer oil and testing) (QR Code)* 314
1.12.105 TP BIe TBER &1 aigf=T (Winding a small transformer) (QR Code)* 318
1.12.106 I B TRITHR &1 FTHI=I 3|RAETd (General maintenance of
three-phase transformers) 322
URESHT ST (Project work) (QR Code)* 324
-
[ waito [ e afvors j
U QXD & 3 | 3TT T8 A Fobdl
HH. ST & GRUTH 31T 4.
1 Prepare profile with an appropriate accuracy as per drawing following
safety precauti ons. (NOS: PSS/N2001) 1.1.01-1.1.16
2 Prepare electrical wire joints, carry out soldering, crimping and measure
insulation resistance of underground cable. (NOS: PSS/N0108) 1.2.17-1.2.26
3 Verify characteristics of electrical and magnetic circuits.
(NOS: PSS/N6001, PSS/N6003) 1.3.27 - 1.5.56
4 Install, test and maintenance of batteries and solar cell.(NOS: PSS/N6001) 1.6.57 - 1.6.61
5 Estimate, Assemble, install and test wiring system. (NOS: PSS/N6001) 1.7.62-1.8.74
6 Plan and prepare Earthing installation. (NOS: PSS/N6002) 1.8.75-1.8.77
7 Plan and execute electrical illumination system and test. (NOS: N/A) 1.9.78 - 1.9.82
8 Select and perform measurements using analog / digital instruments
and install/ diagnose smart meters. (NOS: PSS/N1707) 1.10.83-1.10.89
9 Perform testing, verify errors and calibrate instruments. (NOS: N/A) 1.10.90 - 1.10.92
10 Plan and carry out installation, fault detection and repairing of domestic
appliances. (NOS: PSS/N6003) 1.11.93 - 1.11.97
11 Execute testing, evaluate performance and maintenance of transformer.
(NOS: PSS/N2406, PSS/N2407) 1.12.98 - 1.12.106
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SYLLABUS

Duration

Reference
Learning
Outcome

Professional Skills
(Trade Practical)
With Indicative Hours

Professional Knowledge (Trade
Theory)

Professional
Skill 40 Hrs.;

Professional
Knowledge 10
Hrs.

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

(NOS: PSS/N2001)

1. Visit various sections of the institutes
and location of electrical installations.
(O1hrs.)

2. ldentify safety symbols and hazards.
(02Hrs.)

3. Preventive measures for electrical ac-
cidents and practice steps to be taken
in such accidents. (03hrs.)

4. Practice safe methods of fire fighting
in case of electrical fire. (02hrs.)

5. Use of fire extinguishers. (03Hrs.)

Scope of the electrician trade.
Safety rules and safety signs.

Types and working of fire extinguish-
ers. (03 hrs.)

6. Practice elementary first aid. (02hrs.)

7. Rescue a person and practice artificial
respiration. (O1Hrs.)

8. Disposal procedure of waste materials.
(O1Hrs))

9. Use of personal protective equipment.
(O1hrs.)

10.Practice on cleanliness and procedure
to maintain it. (02 hrs.)

First aid safety practice.
Hazard identification and prevention.
Personal safety and factory safety.

Response to emergencies e.g.
power failure, system failure and fire
etc. (03 hrs.)

11.ldentify trade tools and machineries.
(O3Hrs.)

12.Practice safe methods of lifting and han-
dling of tools & equipment. (03HTrs.)

13.Select proper tools for operation and pre-
cautions in operation. (03Hrs.)

14.Care & maintenance of trade tools.
(O3Hrs.)

Concept of Standards and advan-
tages of BIS/ISI.

Trade tools specifications.

Introduction to National Electrical
Code-2011. (02 hrs.)

15.Operations of allied trade tools. (05 Hrs.)

16.Workshop practice on filing and
hacksawing. (O5HTrs.)

Allied trades: Introduction to fitting
tools, safety precautions. Descrip-
tion of files, hammers, chisels hack-
saw frames, blades, their specifica-
tion and grades.

Types of drills, description & drilling
machines. (02 hrs.)

Professional
Skill 95 Hrs.;

Professional
Knowledge 20
Hrs.

Prepare electrical
wire joints, carry out
soldering, crimping
and measure insula-
tion resistance of un-
derground cable.

(NOS: PSS/N0108)

17.Prepare terminations of cable ends (03
hrs.)

18.Practice on skinning, twisting and
crimping. (08 Hrs.)

19.1dentify various types of cables and
measure conductor size using SWG
and micrometer. (O6Hrs.)

Fundamentals of electricity, defini-
tions, units & effects of electric cur-
rent.

Conductors and insulators.

Conducting materials and their com-
parison. (06 hrs.)

20.Make simple twist, married, Tee and
western union joints. (15 Hrs.)

Joints in electrical conductors.

Techniques of soldering.

(x)




21.Make britannia straight, britannia Tee
and rat tail joints. (15Hrs.)

22.Practice in Soldering of joints / lugs.
(12 Hrs.)

Types of solders and flux. (07 hrs.)

23.1dentify various parts, skinning and
dressing of underground cable.
(10Hrs.)

24.Make straight joint of different types
of underground cable. (10Hrs.)

25.Test insulation resistance of under-
ground cable using megger. (06 hrs.)

26. Test underground cables for faults and
remove the fault. (10Hrs.)

Underground cables: Description,
types, various joints and testing pro-
cedure.

Cable insulation & voltage grades

Precautions in using various types
of cables. (07 hrs.)

Professional
Skill 160 Hrs.;

Professional
Knowledge
36 Hrs.

Verify characteristics
of electrical and mag-
netic circuits.

(NOS: PSS/N6001,
PSS/N6003)

27.Practice on measurement of param-
eters in combinational electrical circuit
by applying Ohm's Law for different
resistor values and voltage sources and
analyse by drawing graphs. (08 Hrs.)

28.Measure current and voltage in elec-
trical circuits to verify Kirchhoff's Law
(O8Hrs.)

29.Verify laws of series and parallel cir-
cuits with voltage source in different
combinations. (05HTrs.)

30.Measure voltage and current against
individual resistance in electrical cir-
cuit (05hrs.)

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

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

Ohm's Law; Simple electrical cir-
cuits and problems.

Kirchoff's Laws and applications.
Series and parallel circuits.

Open and short circuits in series
and parallel networks.(04 hrs.)

33.Measure resistance using voltage
drop method. (03Hrs.)

34.Measure resistance using wheatstone
bridge. (02 Hrs.)

35.Determine the thermal effect of elec-
tric current. (O3Hrs.)

36.Determine the change in resistance
due to temperature. (02Hrs.)

37.Verify the characteristics of series
parallel combination of resistors.
(O3Hrs.)

Laws of Resistance and various
types of resistors.

Wheatstone bridge; principle and its
applications.

Effect of variation of temperature on
resistance.

Different methods of measuring the
values of resistance.

Series and parallel combinations of
resistors. (04 hrs.)

38.Determine the poles and plot the field
of amagnet bar. (O5Hrs.)

39.Wind a solenoid and determine the
magnetic effect of electric current.
(O5Hrs.)

Magnetic terms, magnetic materials
and properties of magnet.

Principles and laws of electro-mag-
netism.

Self and mutually induced EMFs.
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40.Determine direction of induced emf
and current. (03hrs.)

41.Practice on generation of mutually
induced emf. (03hrs.)

42.Measure the resistance, impedance
and determine inductance of choke
coils in different combinations.
(O5Hrs.)

43.|dentify various types of capacitors,
charging / discharging and testing.
(O5Hrs.)

44.Group the given capacitors to get the

required capacity and voltage rating.
(O5Hrs.)

Electrostatics: Capacitor- Different
types, functions, grouping and
uses. (08 hrs.)

45.Measure current, voltage and PF and
determine the characteristics of RL,
RC and RLC in AC series circuits.
(O6Hrs.)

46.Measure the resonance frequency in
AC series circuit and determine its
effect on the circuit. (05hrs.)

47.Measure current, voltage and PF and
determine the characteristics of RL,
RC and RLC in AC parallel circuits.
(O6Hrs.)

48.Measure the resonance frequency in
AC parallel circuit and determine its
effects on the circuit. (05hrs.)

49.Measure power, energy for lagging and
leading power factors in single phase
circuits and compare characteristic
graphically. (06Hrs.)

50.Measure Current, voltage, power, en-
ergy and power factor in three phase
circuits. (05hrs.)

51.Practice improvement of PF by use of

capacitor in three phase
circuit.(O3Hrs.)

Inductive and capacitive reactance,
their effect on AC circuit and related
vector concepts.

Comparison and Advantages of DC
and AC systems.

Related terms frequency, Instanta-
neous value, R.M.S. value Average
value, Peak factor, form factor,
power factor and Impedance etc.

Sine wave, phase and phase differ-
ence.

Active and Reactive power.

Single Phase and three-phase sys-
tem.

Problems on A.C. circuits. (10 hrs.)

52.Ascertain use of neutral by identifying
wires of a 3-phase 4 wire system and
find the phase sequence using phase
sequence meter. (07Hrs.)

53.Determine effect of broken neutral wire
in three phase four wire system.(04hrs.)

54.Determine the relationship between
Line and Phase values for star and delta
connections. (07Hrs.)

55.Measure the Power of three phase cir-
cuit for balanced and unbalanced
loads. (10Hrs.)

56.Measure current and voltage of two
phases in case of one phase is short-
circuited in three phase four wire sys-
tem and compare with healthy system.
(O7hrs.)

Advantages of AC poly-phase sys-
tem.

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. (10 hrs.)
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Professional
Skill 50 Hrs.;

Professional
Knowledge 10
Hrs.

Install, test and main-
tenance of batteries
and solar cell.

(NOS: PSS/IN6001)

57.Use of various types of cells. (08 Hrs.)

58. Practice on grouping of cells for speci-
fied voltage and current under differ-
ent conditions and care. (12 Hrs.)

59. Prepare and practice on battery charg-
ing and details of charging circuit. (12
Hrs.)

60.Practice on routine, care/ mainte-
nance and testing of batteries. (08
Hrs.)

61.Determine the number of solar cells
in series / parallel for given power re-
quirement. (10 Hrs.)

Chemical effect of electric current
and Laws of electrolysis.

Explanation of Anodes and cath-
odes.

Types of cells, advantages / disad-
vantages and their applications.

Lead acid cell; Principle of opera-
tion and components.

Types of battery charging, Safety
precautions, test equipment and
maintenance.

Basic principles of Electro-plating
and cathodic protection

Grouping of cells for specified volt-
age and current.

Principle and operation of solar cell.
(10 Hrs.)

Professional
Skill 200 Hrs.;

Professional
Knowledge 42
Hrs.

Estimate, Assemble,
install and test wiring
system.

(NOS: PSS/N6001)

62. Identify various conduits and different
electrical accessories. (8 Hrs.)

63. Practice cutting, threading of different
sizes & laying Installations. (17 Hrs.)

64.Prepare test boards / extension
boards and mount accessories like
lamp holders, various switches, sock-
ets, fuses, relays, MCB, ELCB,
MCCB etc. (25 Hrs.)

I.LE. rules on electrical wiring.

Types of domestic and industrial
wirings.

Study of wiring accessories e.g.
switches, fuses, relays, MCB,
ELCB, MCCB etc.

Grading of cables and current rat-
ings.

Principle of laying out of domestic
wiring.

Voltage drop concept. (14 Hrs.)

65.Draw layouts and practice in PVC
Casing-capping, Conduit wiring with
minimum to more number of points of
minimum 15 mtr length. (15 Hrs.)

66.Wire up PVC conduit wiring to con-
trol one lamp from two different places.
(15Hrs.)

67.Wire up PVC conduit wiring to con-
trol one lamp from three different
places. (15 Hrs.)

68.Wire up PVC conduit wiring and prac-
tice control of sockets and lamps in
different combinations using switch-
ing concepts. (15 Hrs.)

PVC conduit and Casing-capping
wiring system.

Different types of wiring -

Power, control, Communication and
entertainment wiring.

Wiring circuits planning, permissible
load in sub-circuit and main circuit.
(14 Hrs.)

69.Wire up the consumers main board
with MCB & DB's switch and distribu-
tion fuse box. (15 Hrs.)

70.Prepare and mount the energy meter
board. (15 Hrs.)

71.Estimate the cost/bill of material for
wiring of hostel/ residential building
and workshop. (15 Hrs.)

Estimation of load, cable size, hill
of material and cost.

Inspection and testing of wiring in-
stallations.

Special wiring circuit e.g. godown,
tunnel and workshop etc. (14 Hrs.)
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72.Practice wiring of hostel and residen-
tial building as per IE rules. (15 Hrs.)

73.Practice wiring of institute and work-
shop as per IE rules. (15 Hrs.)

74.Practice testing / fault detection of
domestic and industrial wiring instal-
lation and repair. (15Hrs.)

Professional
Skill 25 Hrs.;

Professional
Knowledge
07 Hrs.

Plan and prepare
Earthing installa-
tion.

(NOS: PSS/N6002)

75.Prepare pipe earthing and measure
earth resistance by earth tester /
megger. (10 Hrs.)

76.Prepare plate earthing and measure
earth resistance by earth tester /
megger. (10 Hrs.)

77.Test earth leakage by ELCB and re-
lay. (5 Hrs.)

Importance of Earthing.

Plate earthing and pipe earthing
methods and IEE regulations.

Earth resistance and earth leakage
circuit breaker. (5 Hrs.)

Professional
Skill 45Hrs.;

Professional
Knowledge
10Hrs.

Plan and execute
electrical illumina-
tion system and
test.

(NOS: N/A)

78.Install light fitting with reflectors for di-
rect and indirect lighting. (10 Hrs.)

79.Group different wattage of lamps in
series for specified voltage. (5 Hrs.)

80. Practice installation of various lamps
e.g. fluorescent tube, HP mercury
vapour, LP mercury vapour, HP sodium
vapour, LP sodium vapour, metal ha-
lide etc. (18 Hrs.)

81.Prepare decorative lamp circuit to pro-
duce rotating light effect/running light
effect. (6 Hrs.)

82.Install light fitting for show case light-
ing. (6 Hrs.)

Laws of llluminations.
Types of illumination system.

[llumination factors, intensity of
light.

Type of lamps, advantages/ disad-
vantages and their applications.

Calculations of lumens and effi-
ciency. (10 hrs.)

Professional
Skill 50 Hrs.;

Professional
Knowledge 08
Hrs.

Select and perform
measurements us-
ing analog / digital
instruments and in-
stall/ diagnose
smart meters.

(NOS: PSSIN1707)

83.Practice on various analog and digi-
tal measuring Instruments. (5 Hrs.)

84.Practice on measuring instruments
in single and three phase circuits e.g.
multi-meter, Wattmeter, Energy
meter, Phase sequence meter and
Frequency meter etc. (12Hrs.)

85.Measure power in three phase cir-
cuit using two wattmeter methods.
(8 Hrs.)

86. Measure power factor in three phase
circuit by using power factor meter
and verify the same with voltmeter,
ammeter and wattmeter readings.
(10Hrs.)

87.Measure electrical parameters using
tong tester in three phase circuits.
(O8Hrs.)

88.Demonstrate Smart Meter, its physi-
cal components and Communication
components. (03 Hrs.)

89.Perform meter readings, install and
diagnose smart meters. (04 Hrs.)

Classification of electrical instru-
ments and essential forces required
in indicating instruments.

PMMC and Moving iron instru-
ments.

Measurement of various electrical
parameters using different analog
and digital instruments.

Measurement of energy in three
phase circuit.

Automatic meter reading infrastruc-
tures and Smart meter.

Concept of Prosumer and distrib-
uted generation.

Electrical supply requirements of
smart meter, Detecting/clearing the
tamper notifications of meter. (08
hrs.)
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Professional
Skill 25 Hrs.;

Professional
Knowledge
O5Hrs.

Perform testing,
verify errors and
calibrate instru-
ments.

(NOS: N/A)

90.Practice for range extension and
calibration of various measuring in-
struments. (10 Hrs.)

91.Determine errors in resistance mea-
surement by voltage drop method. (8
hrs)

92.Test single phase energy meter for
its errors. (7 Hrs.)

Errors and corrections in measure-
ment.

Loading effect of voltmeter and volt-
age drop effect of ammeter in cir-
cuits.

Extension of range and calibration
of measuring instruments. (05 hrs.)

Professional
Skill 75 Hrs.;

Professional
Knowledge 10
Hrs.

Plan and carry out
installation, fault de-
tection and repairing
of domestic appli-
ances.

(NOS: PSS/N6003)

93.Dismantle and assemble electrical
parts of various electrical appliances
e.g. cooking range, geyser, wash-
ing machine and pump set. (25 Hrs.)

94.Service and repair of electric iron,
electric kettle, cooking range and
geyser. (12 Hrs.)

95. Service and repair of induction heater
and oven. (10 Hrs.)

96.Service and repair of mixer and
grinder. (10 Hrs.)

97.Service and repair of washing ma-
chine. (13Hrs.)

Working principles and circuits of
common domestic equipment and
appliances.

Concept of Neutral and Earth. (10
hrs.)

Professional
Skill 75 Hrs.;

Professional
Knowledge 12
Hrs.

Execute testing,
evaluate perfor-
mance and main-
tenance of trans-
former.

(NOS: PSS/
N2406, PSS/
N2407)

98. Verify terminals, identify components
and calculate transformation ratio of
single-phase transformers. (8 Hrs.)

99.Perform OC and SC test to determine
and efficiency of single-phase trans-
former. (12Hrs.)

100 Determine voltage regulation of single-
phase transformer at different loads
and power factors. (12 Hrs.)

101 Perform series and parallel operation
of two single phase transformers. (12
Hrs.)

102 Verify the terminals and accessories
of three phase transformer HT and LT
side. (6Hrs.)

Working principle, construction and
classification of transformer.

Single phase and three phase
transformers.

Turn ratio and e.m.f. equation.

Series and parallel operation of
transformer.

Voltage Regulation and efficiency.

Auto Transformer and instrument
transformers (CT & PT). (12 Hrs.)

103Perform 3 phase operation (i) delta-
delta, (ii) delta-star, (iii) star-star,

(iv) star-delta by use of three single phase
transformers. (6 Hrs.)

104Perform testing of transformer oil. (6
Hrs.)

105Practice on winding of small trans-
former. (8 Hrs.)

106Practice of general maintenance of
transformer. (5 Hrs.)

Method of connecting three single
phase transformers for three phase
operation.

Types of Cooling, protective devices,
bushings and termination etc.

Testing of transformer oil.

Materials used for winding and wind-
ing wires in small transformer.

(06 Hrs.)
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ITls #1 @Te #¥ AR Zea™ | saaw (Organization of ITI’s and scope of the

electrician trade)

IqAVT | 3 IS F A § AT T A qHl
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Introduction of Industrial Training Institute (ITls))
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gean fem-gran Rre-snfaw (Safety rules-Safety signs-Hazards)
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Scan the QR Code to view
the video for this exercise

geen foewt v sawwar (Necessity of safety rules)
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geen f=w (Safety rules)
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T AR - TTATHF Fafewedn (Safety practice
- first aid) :

e st (Electric shock)
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39a sama % i (Effect of electric shock)
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39a AT & SR (Treatment of electric shock)

T IR A 2|
frefa & srpfas wma i Jaar 1 9w w2 Ay fefa swir
ST A T80 o T & ar M qEeitad Ay F1 |

dte a¥ =e/stom #t fRafa § deow fafer &t s |

WX YT d9 e oAl fRrfa § @ wT orET slem-Aead fafy
HAE |

forge =t & forg fafean (Treatment for electrical burns)

I gRT TR & FATfed S 9 Afh Iga AT & a1 A
oft Hepar 2|

et TR ¥ TR TETEdar 39 | a9 ®i g«ig T H |
J9 aF It q™ T § = (Restored) 7 & W=
A7 At FEmar fomT aEm= ®9 & 9| q @/ it |

STl IgA IaATH Bidl & | WY 90X F UF a7 e\ S W
&, 4T FI aTeY e & FATaT, A% I § Fmey a6 T
7 AT FIS & o & a8 & ed [Hadt €| g6 Jamar U=
T

FatiEw v (Severe bleeding)

faett o =T faeiT #T Fars 8T srar Syferat & afe srefes
TTHATE &1 TET & df I8 TR & AT AT TAT FI AT AFHAT
et &t feamr =rfed |

e & (Immediate action)

Ted THATE § @ed

- fifed &t forer § oY s w4

- Ife g & ar fiftd & e IR # I 3814 (Fig 1)
- UL S

- fuferar gemar & fog #ta w=X

geen ww - gren oA (Safety practice

Fig 1

INJURED PARTS

ELN110211

e TeaTa F1 feita #3T (To control severe bleeding)

T & (AT & ATTRIFATTATE UF J1 U3 THATd Wbl o fordr
T A F¥ | TG THATT T S1AT & H19 I¢ Teh ST 90
§ oY 3w g 9arf & 4 & 7% ¢ (Fig 2)

Fig 2
DIRECTION OF
PRESSURE

ELN110212

e &7 W= 71 St Rt 3 7o ) e & gar €, fifea Foam
T ATARE THATT UdA & ford g e & ford F:2 |

1 91 (Large wound)

UF = 9T @ (AT R & adEar §) i At &
TSt it T I a7 @ | gfe The AT € ar U & S1fdren
3T @ | (Fig 3)

Fig 3
DRESSING CLOTH

ELN110213

- Safety signs)

SEAW | W 9IS & A H AT TS A bl
o FEEAT FT EAT & ATUROT: FLOT FATAT
* G UfTE w1 SeE HT AT geen fret # 9wt

St #v g TR

IaveTiRi (Responsibilities)

FET I & AT STl SEHT H1I THHAT B TR (STEHT TF a8 W
& "f3A A AT HEAT w27 € | FEAgER Faenlt HiY 36E
FHHAT ST T 39S o T IALee eidr 2|

it #1 St (Employer’s responsibilities)

TF FH HT T FISTHT ST 3T IH AT B § S AT Feel
&, AT T TTRTET AT, FITSA AT A&7 AFHHT T AT HAT,
RFE T@ar #1 &IF W E&r # AniEE i ¢ |

4 TTaY : A A (NSQF difee - 2022) - st 1.1.02 & 1.1.03 & qwifee Rregia



A wr A & Iuswewr, w afvferfaat, Faan wHEt &
FT HLET IEd € Y Sl @ 77 fdreror & o syaarh
IaLerEr gl

FHETRAT % STy (Employee’s responsibilities)

IUH T g7 fAfer ek w7 fafer gferetor & o= qur
LT & ford AT FEET FT STEETHE FHT 1 S0 |

T T STae &7 gfard aam & ford rEantaat qor = ann
ETRT agd T foham ST ux @ d et T@ {3 e et qur saet
FEY IR TS AT THIE HT IALETAA T FT 8 | ST 37
SALETHE & a¥Adr & qel o1 =rted |

F = q¥ fEw i wfEEr (Rules and procedure at

work)

AT feTgER o FAr e a3 v femt e
afRferfoet & affrfoa wear @ ot sos @l ga=r a9 S
& | 3 forfra et @ € e wror: ueh gt o et 67l et
& T FHTT § TEAE & Hg oA |

T ITHT, AT FIST A Iuweort, Rarfdw whwaret,
AT - 3ol , T &= d% 989 i #3% = AHAT &
T AR ITIT & A #¥ aF5d & | i e saws € o
AHL AT FAAT ST AT § TREH F3d © |

geen fuee (Safety signs)

ot fAmfor e W F o S Ju oy e e &
fore g 3 | 3 & 3o & afRfa e SeTeed U g
o Aoy e o= # I 87 AT @ U &7 7 3@ B
Ik 31 HEAT AT I I &A1 347 319 9 (3% & | 7 gwsariaa
gAY & ford e F¥A & ¥ §¢ AFeET A2l HeAT ALy |

ga fore #t = fafse et # @ St 21 g ww_e
TR TAT T & & AT & | F9F 78 F9d UF T o qad &
s forve, ere™ sran fory |fed &t @& € oY 3 safies g=e
TETH XA & AF THEE Al [AHTEHT SHaTs FAAaT AT b H7 GIore
FATET W |

foret &t == wifors AfvEt feg s 2
« fauuTe® e (Fig 1 & Fig 5)

o s =72 (Fig 2 & Fig 6)

o gragmr o7 (Fig 3 & Fig 7)

* o o (Fig 4)

TR : TR IEE (NSQF difee - 2022) - s 1.1.02 & 1.1.03 & awifee frgia

e fre (Prohibition signs)
arpfa | e
T #d gB g 9
e foe
arf THT T FA & FAAT &
SHECIEPURIEREEL]
sfvart e (Mandatory signs)
arpfa | gET
LSl et g g @
A o
af T FHLAT AT(RA F0AT &
SI(ELW | BEALEF T
Jarat =g (Warning signs)
Fig 3 ATFHfT [ERSIEILS
T et Jex A e
afed At 7 9
@ aof dehe STAT WA, ATaE
SEEIW | WA I AT
T 9T
ga=t frz (Information signs)
AFHA | R ATAT ATIATHT
T B IS qiH X "8
foe
arof AT AT &7 gaAAT
SafS FeAr &
IR0 | wretaE e s
e+ Rz (Prohibition signs)

SMOKING AND NAKED
FLAMES PROHIBITED

DO NOT EXTINGUISH
WITH WATER

PEDESTRIANS
PROHIBITED

ELN110235




smaw® e (Mandatory Signs) AT e (Warning Signs)
" - A /‘\ A
@ @ RISK OF FIRE RISK OF ELECTRIC TOXIC HAZARD
WEAR HEAD WEAR EYE WEAR HEARING SHOCK
PROTECTION PROTECTION PROTECTION

WEAR FOOT WEAR HAND WEAR
PROTECTION PROTECTION RESPIRATOR
WEAR SAFETY USE ADJUSTABLE WASH HAND
HARNESS/BELT GUARD
MANDATORY SIGNS

ELN110236

B

a8
a
CORROSIVE RISK OF IONIZING LASER BEAM
SUBSTANCES RADIATION
RISK OF OVERHEAD GENERAL WARNING
EXPLOSION (FIXED) HAZARD RISK OF DANGER

A

v

FRAGILE ROOF
WARNING SIGNS

OVERHEAD LOAD

FORK LIFT TRUCK

ELN110237

qER : TR REE (NSQF i - 2022) - s 1.1.02 & 1.1.03 & wwifa Rrata




qaz (Power)

svE 1.1.04 & 05 @ swite Rre=ia

e (Electrician) - gam spam@ iR @ AW

T - R - swiemmww (Fire - Types - Extinguishers)

IEAVT | 3 IS F A § AT T A qHl
o HAIMAT H AWT TR F HIIOT T GROTAT F WL FIAT
o i g % srfreemret it qE=TEET

o faftrr w=re &t s @1 iR FRAT SR ST gAY A TR e w

o AW & THW & ATET TEN AT ATHAF HT TG FLAT

o JMT A A RAfY |/ J=r TRt I giRaT FT1 aui
o AR F A AT AT gHE # R w@ e =)

Scan the QR Code to view
the video for this exercise

W (Fire) : 39T 3107 &t TFATH & ? &F, AW o9 Al Hon
" & el s &t @ (o) % T & o & a=mar S
qHAT & |

e forfaa & eon & & i FTeoT it SYheT & ST H A
o ¥+ & forg uferfa wgam =1few | (Fig 1)

Fig 1

FUEL

ELN110411

FIRE TRINAGLE

AFAA (Oxygen) : 3T & Joad T & forw strfiem

ATHTIT: T AT | ga1 § Iqferd Tedr € |

T F g3 (Extinguishing of fires) : 577 & fawft wres

AT | & AT FLA AT TS & AT HY FHATAT AT qel & |

T 9T FA & gor A Afaen ffeEt & |

o FGR T JWT F AFAT (Starving) - TET F¥ T I A B
gear e |

o TARAT (FAT F AWHAT) (Smothering) - AT FH (F0T) @
TATE & THHY AT &Y TATS B AN & FeT HEAT |

* FfewT (39T F=AT) (Cooling) - AT FH FIA & forg areT &7
ITART FEAT | 378 & &g | UF I AW FHARAT |

AT (Heat) : F12 it S feft fAfeaa aroam a¥ stomT sy
FXAT € | 7% TRafda #ar @ aur dym w ek #ar € | 3
AT 59 &1 ST TH AT ST a7 F a7 IAT LA & 9T T8 TE
oy Sd I® ST et ® |

TR § Fg | UF FE I g I AW IH AT |
ST #1 wftweer (Classification of fires) gu & ugfa &
AT 9 AT FT A THL & @ {641 ST 2|

fafsr w1 % & (Fig 2, Fig 3, Fig 4 & Fig 5) #t g5 &
forg fa=r e & e =iyl

AW T TARIOT AT Fe

T g v fafer

Fig 2

CLASS 'A'FIRE

ELN110412

g TATET S qTET & ST FHLAT| I A FE T AT
& f=et few & @ quT fiR-4Y F9= AT




AT T TARIOT HT Fe

T g A fafy

Fig 3

CLASS 'B'FIRE

ELN110413

FLAMMABLE LIQUIDS AND LIQUIFIABLE SOLIDS

TAT FT THIT 98 FIAT: TAHT I999 STeAd gY 59 & T4 qAS
F THAT 2| 3HF THT & AT H A0 & qF ¢
ST |

qTET FT ITART TAd gY & T¢ FAT T & |

T T A AT 9 BIH, g@T 919SY AT CO, & IJTATT
fofarT ST e 2

Fig 4
CLASS 'C' FIRE

LIQUIFIED GAS

ELN110414

Ffad 8 & A & forg agd sifds araeT & sravaswdr
il & | frehie T T THThy 37T el 7 @deT Year g |
ST % |0 &7 | Afe Reive § oInr o arw arae
H SR & ATG AT AT & ST Bt 48 H2 3 | grard
fafdr & ward asmT qur ST w geer Wit @ 9
Bledl

@ =0 qT AHF HT JTAN 37 THE 60 AW G F

Fig 5

ELN110415

METALS

faste 9o &7 faama &7 I#1 © S 39 T &1 A0 F A
&7 qor a1 el w2 awa € |

A HO % ST AW AT FF STATT AT GALATE ad sl
g 9 Hed B & ATy gHE F qEr © |

YA ITHLUN | AT A, FTa STEATHATIES, J@T THST
A qrefiwer gad fAaed & fog a=er (CTC) fowelt &
SUHT F ARTGAT aTet F=T FT ITATT AT 1 FFAT & |
foredt off afRferfar & faorelt & Suseo o= w a1 aw (S
qTeT) AT ATel F=T HT ITAT AL AT ST WRY |

v+ & T (Types of Fire Extinguisher)

T &t Ao s & fAued & forg fafemr s & sifvemaes
‘TS’ & ATT FF THY & Af=oma® 39 & | (Fig 6)
(oK

fapa0e

WATER FOAM FIRE POWDER Co,
BLANKET

ELN110421

WT FAW ATt I W T (Water-filled extinguishers)
st & gt fafert gl 21 (Fig 7)

+ T FIfdgH @RT (Gas cartridge type)

« WIS YT 22T (Stored pressure type)

TS HT TLETT (FTL(AT) F¥h AT ATIAH qIT 1 & HF
FAHT AT & AT A @A 7 ewmmst & awwdgan
THT AT Gl 2 |

Fig 7
- PRESSURE

GAS CATRIDGE TYPE STORED PRESSURE TYPE

ELN110422

wW g (Foam extinguishers) (Fig 8): & &€ S9¥
AT A FHTEST THN & & d9d & |

afr ITgE Bl &

o SHAWIA IRd FF AN (Frdfaa fafdae wer)

o 3w fofdas s

et 9% faR[d SUFIOT & B =l THHAT IJTANT FHT T FX

8 qaR : TREEREE (NSQF dwiia - 2022) - s 1.1.04 & 1.1.05 & wwifa Rrata



Fig 8

FOAM EXTINGUISHERES

ELN110423

T qraey uAteed (Dry powder extinguishers) (Fig 9):
9o TS A I7h TAATETEIR A FIES AT RIS F9T LT & &
T € | JURATT AT HATAT FT AL T & L EY % FA &
& | e fafire ot i & ST T At & | T & i S
g & forg argeT fafda fag o |

Fig9

DRY POWDEER EXTINGUSHERS

ELN110424

FTaw TrgEETEe (CO,) (Carbon dioxide (CO,)) : & s
fafere e & fR=mst 81 & wreor smaT & qe=T 3y S aehd
2 (Fig 10)

Fig 10

CARBAN DIOXIDE(CO ,)

ELN110425

¥ FAE B AW & oI STgad & S0 & HL0 GgU0 H A
& forg SoreT IURH | AT Goll gar § T A€ & |
ITANT FXA & Tl SRIT FeA I¥ AT g & s # |
Hare & fafwe divtem 9 - @A, dfay, fw anfe & |
IqT 2 |

AT T Y TSAT I¢ AIATS ST aTell T T3
o IATH {7 |
o g+ft AfiAdY vd wrER (A9 v fawA) #t a7 #H

o e Ug e¥aTS ¢ e UY ITH TSEHT AT AT T TR0 3qe
AT & ARSI A I¢ b iy foraa f omr &t e
& AT ST FqohelT & |

® T & FATT & HIIE F AT AT A 1§ T T
| EF AT & A H A HT ST T AN

* St g off W7 & e | ATHA TEF &, IH ATATAHTAT (ehrar
T ITFNT ¥ Mt & Fever st =nfew ey A sre aw
ST = TR

o T % ThTI &l TEATAT A fATAwor FeA7| ot 129 |
ol

T A TAFST, FWIST, FIST S TETF

T ‘B Ao el s (fi, e, der)
Y gavftr garef

i 'C' A9, gaoiiy a9

D ey e g

sftvme® @ R & SwE & fog i 2w )
FraaTr (Caution)

o W TAW AW W Y AT 2|

e I HA TAET AL aF AW qa JH 1 A7 |

o I AN THF F TWATA FIA & A9 | 0T AL
I3 TE T at fEl gee e w aw A

o IWTY AWTAE FATATIR & | A AT v W wETan
il

o HUTH | TFH FTIHT A1 g FoAaT & | Faferg 37
T A T A Fa¥ | 7 (e |

Jiw ww A @ & U e § @R T a1
FE e w1 NUua.ed (P.AS.S.) - ¥ Afw
THF F STIRT § 7S FH4 |

P a= &=t (pull)

A 5=t fqmmET (aim)

S W= T (squeeze)

S W TUR TR AT (sweep)

Y : TR IEE (NSQF difee - 2022) - s 1.1.04 & 1.1.05 & qwifaa Rrgia 9



tax (Power)

svE 1.1.06 & 1.1.07 & gty Reia

zawEa (Electrician) - avarm s 3T & v

e & - arafEE Rafken - Fw mew goet (Rescue operation - First aid treatment-

Artificial respiration)

Sqa¥ [ I 9IS & A | AT IS AW b

o TF SIfaa A # GqF & AT dTd ATeh Ft Y TAET AT, TAH ATEAT FL

o YR ITAR AR SHF FST Ia9d Farg
o grafiw Frfeer # a9 & ABC %t g®ed
o fifta Ft TrfiE ST 3R w1 A g9 /A Fa

o g st arafie e & sravaswan 2 o' i e F 2n a7 saqmr |

Scan the QR Code to view
the video for this exercise

YA AT & AT TR H JaTfed g3 &1 &Y quT qvh
AT T Aty T A el | faewa 7 8 g ae & | giAteaa
F< T Ay g dueh T e | gfafved w2 & fGud s we
faam mar 21 af A onfr oft syl @ woa § & @ @ ¥
a1t Ra= AT F3 AT @ H SCTHT AT FAA H GAHL ATS
3

afe TEF &, AT G AHIT, T AT WATREH AT GHTATL T Sty et
AT ATt 0¥ @< & AT AT T et Fw A A
I & | ST, ATTRT G T AT FAT ST AT AT FT TR
I& AT Graae g% areqr snm | (Fig 1 & 2)

Fig 1

UNPLUG THE
SUPPLY

INSULATE YOURSELF AND PULL
THE VICTIM AWAY FROM SUPPLY

ELN110611

Fig 2

ELN110612

et oft wrmer & fifed & ary @1g oo & 59 | 9f W & @
SAE TR € dt I ST F GET ATHAT § AU |

gfe fifed ¥ 2 a1 STt X o= & a9 & ITF Fea qred
AT I geiaa e 3|

10

T & STt WRT &7 & ATUH T & AThT I TELE AT
&1 | AT heaer 39 & I Teh = LI ST & @oh & 3 AT
T ITATE F | AT AT & 9 f&Fwsr # qerEar « |

gfe fifed agier @ 9% &9 o w1 & al e T AT A F
FALST T AT FY T 3T 30 @ 2 1 f&Hfq & W (Fig 3)

Fig 3

ELN110613

AT A AT & T 1 3¢ W e &+ @ |

fifed &t St g Y Rurfay & W oY st @ | 7ee & fou
¥t | (Fig 4)

Fig 4

ELN110614

T FAE F AW-GH F fog T3 ot 7 31
e ARE Ft ATETRE/FARAT T B
afe fifed «me & o @1 & ar &awg & T FW g FE FL

T yTafHE ST (Basic first-aid treatment )

i SR (First aid) 3T =maer a1 Siw =6t #t sas
S = % for IR a1 9% 3@ Ter auT S8 o oo
S g9 39 Y fovred et erna & 9% sel fufea w
AT BT 9X qgaT & A FoIaTa/ AfeaHa deL Iga+ a®
3o TR AT ATH/ AW TEAMT € 7 a9 & Ao §| q®



TF Sfaw e giaamg & ot SUae @ia & TANT HE At

ST & |

srafie ffer & s SRt # i s et & aefia

3 ST " &

 Siraw F=mT (Preserve life) : afe 8w ata o =T &t ar
ST ITA aaTet Hl 39 @R oA & orfa # foremr
F T TRl H AT | FEH qBIW A F AWAAR T
gRATel Aiq & qEET 1 FEHAT @ Ed 9T # 9 g
qrEft & FROT AE EF AT 2

o M EHaTe & ® AHAT (Prevent further harm) : 38
1 FA-FAT fIfad &1 @E 89 & AHAT T9aGr A6t qie
g T Taxr o #ed & |

o TTERT AW F TgraT 341 (Promote recovery) : STafisE
T & St sraar 91T & @ Ay #Y gk ard 2
AT TS AT # (Afb@r F =T F1 9 & - 9 fF =i
T I¥ e T |

afSteAer (Training)

ATaHd Tl 81T d8d ¢ g+ ¥ qfgat g fusw e

IqTd TR e ek AT ST w1 gIT AT 719 enfa s

FAT AR T TAETEE T o 7FF W gsmEr &

T S{iae TeTsh a9T THTEd I gTRT §9aT SART YAt

=T

wrafi® ST=e #1 A B C (ABC of first aid)

g ABC =T ared Airway (84T 7eit), Breathing (&= Sfa=)
X Circulation (TfRe==m) 2|

* argent (Airway) - 7€ GfAfEET #¥ & fou g st
T e fer s wifew fF W #wr Ay Ant qmw el
FhTEE (Fe) Stad & fory aqw 2|

« wa" (Breathing) - =Ift W™ & STt &, at fifed
Wit & g ' akdl €| gafoy @f| A & forg qerar
TETH FIAT UF AUl AT FaH &, rathw e §
FE qLHT HT AT AT ST T

+ gfkE=R (Circulation) - T TfRE=ew g aftw sfifaa
TEdT g\ o WrafiE ITEw F#dt H CRP waf & g
TEHT ITEAV ITT ST AR |

gaw™ 2l (Not to get panic)

Ha¥Tee UF Uhl 9raer & o fRrfa &1 sifes @ ¢ aedi/
AT & | I AT AT HY dod & Fh F ga<T A 2|

st Fafeas # g (Call medical emergencies)

afs afkfeafa & @i & &t ffecs sfafaf & ofrvar & ger
AT AT | LA THATE § S{aq @ & A qFdr © |

SHaAeet® ATE 99T (Surroundings play vital role)

ST~ ST HTEIA | AT~ FeHT IR FAT 1 SATTIIHAT
gt & | yrafisw Ffrers &t & @ & JEwER g
AEHF 2 |

FFAH-a11 7 9g=d (Do no harm)

FFR Afd Sre & yrafas Iu= & srwma R stalar
fifed % a=rer e I Il A, 9% gU T B AT (S
THATT F FH FIA & oI @ & &7 § &4 FIAT §), HFas
&t ST FLAT, T AR T 315 HEAT AT(S, ATeAF SATEeAdT B0
AT & S |

g AreaEA (Reassurance)

A AfH § a[d=(d Hieh qg1aT ad gu APAET ad ey |
Tw-9ETd T AHAT (Stop the bleeding)

T AfTh H Fel T 98 T&T & af 9819 &l U & oIy =1
& W I¥ 3919 STfery |

TMeew 9ad (Golden hours)

T o ATl § A< (et aaems 949 fF e #t =9ie,
TEATATHY ETEHT, BTE-37¢F, &iF AT & oy Seadiv aadis
I¥ W &1 FART RN T AT F11h IR qS qAFATS THT T
IUTe AEl &l |

3 ferfaa & st 30 famet # wror gt wew & dwmaen
qaifes & | 369 safyr & Meew 39" (Golden period) F&d
g |

Weaar 9™ @ (Maintain the hygiene)

AT gt fafear S FAare #1981 g gt
A AT ATlh AHAT & F=19 AT T |

CPR (1S3t - @ty Rafreas) siaw vt &t qwar &
CPR & S{ia &I a1 ST &dT &, AT FiE PR ST & 1Y
o A T =1fE #r g o § aHer gt wer €, av oy
g% CPR &t feam & #¥ |

AT FIAestt Ft garar (Call emergency service)
ATITARTA & AHY AAT-TAT &1d & - Iford & forg 100, T
A aga & fog 108.

Fu= == - faawor § (Report your location)

HEH TEA ATATAHICA [SE=T O % o1 et fad €, 3afog
ATATAFTAT HATE g & Toq A&l TEo Ahcl & | A FSH HT
AT &, (T AT FEF I & AT 7 A T &, AT St
AAHERT & |

ATUTHAT 1 TR G T S11TT (Give the dispatcheryour

phone number)

SYUHAT & T AT GAAT BT AAT § ATk q€ ATEwAF B
Al g8 aTId FTd FT q% |

Y : AR AT (NSQF i - 2022) - st 1.1.06 & 1.1.07 & gwifva Regia 11



Tt R Suwer A & for weeger fEw

(Important guideline for first aiders)
e #1 ste= X (Evaluate the situation)

F% Ut awqu & foras Fweor srafaes e aqare # @ et
HqHAT € | 0T, STear e, 49, et s9a, g sofagad
AT, AT I FATATS STeT | qretie fofahear aare &t agd
ST ST "l 8t |

A -B - Cs %t a1g ¥&@ (Remember A-B-Cs)

grarfaes frfscar & ABCs &1 srfsom @ e i et forg 9w
Trerfirs et d9aTer #1 & T =Ry |

* Airway - FIT =t & T8 AT ARAN &7

 Breathing - #T =fts afg & T & ?

« Circulation - =7 =xfth #t ATST TG ATISAT & T I I
T & (7S, IXIeTEE AT, AEA) ?

AT darett Ht g (Call emergency services)

STAT STeat &9 & @ IAAT STeal FeTadT & folg FHTer Hiforg AT
7= faeft & 1 Fe & forg #2 | AfS geleAr ®ael 9¢ 1T el
& Al FETdT g § TE A F I A FE AR A Az
F AT 7 BIS |

e 1 qfatwar # @ (Determine responsiveness)
afe =rfeh Jeior & a7 I8 A< a1 a1a FXEh IF ST H AW
T FX |

afy =t Fig afabrar 78 § Ter & aF arauE g@E S|

T T Y qATRY (TR ATH FT 3TARAT) AT IqS A
AT # |t |

e R X e tw HIy ¥ @ |

o Y THSHL AELET & I IAH 13 % a7 iy |

o ITAT BT H FUY IS T ATH-AN & @it & | (Fig 1)

Fig 1

ELN110621

IR, g i Aegw A @i @ F @&t 7 (Look,
listen and feel for signs of breathing)

et g% @@ #t Sl 9 o\ A, AT IqH gSHAT w0
g & Fwrrer wRF |

o IEHF FT T (Treat shock) : 5es & T & TH & JaT8
H FHHT & Tl €, AT TMMRIRE AT FH-FHT TS
AT T € |

+ g2 % W (Choking victim) : gea F F0 % =fth
T [T BT Tl © IT Y IAFT RUWT 5T &F a7 2 |

T qF TEEAl 7 Ug a9 % g Aw & 9 WF (Stay
with the victim until help arrives)

a7 = (™) & @197 W@ 9 a% FIE 78 Aol T AT
&l (Unconsciousness (COMA)) :

JETET # BT H COMA +t Fedt & | a8 UF Jgd & FaeTs
qAY €| S FAfth AT Tl T S AT & AT AT G, A
SHE TOX § YHR SaT W@ | Al a§ a9T Afe & o w
TALATE €| 38 At & g o & qwdl ¢ |

i Su=e (First aid)
o HTUTAHTAT TR IT HTA FY |

otk F¥ WA AT, A, AL ATST & AT F2 | AT99TF &
@t CPR TS &¥ |

o fs #@fts ata o T8 Y To & oo el g & af Ted a9
siforg & $ig # Fig Ae T8t Te ¢, Y Ay & =
FT AT F1 AT GATEY B T af al AL | FALATAT I
Ay frad F0¢ fR gear answ A &f | fR & Rt s
¥ oY Wifey (Fig 2) foma ata &1 w4t gar @ | afe |ta
a1 ATET Rt oft 17 a2 &7 Y At & &1 de & gAIEy
¥ CPR 9& #Ifog |

ELN110622

o e g § e ogH € at e ffed # 7 fafq & amEue
qut ST BT ARy | AT =Afth Ieel Fear & ar Uk & aref
X IR & a5 # FATRY | TREA S FAL FT TSR Y
arht f oY e gam @9 oF & fafa 9 ef |

ot A T A8EEr 9+ a% ™=y Wy |

o e et e Ft Seter etar ag ar 39 R & = &1 Fiferer
Frforg =xfee st der forer RS o 91 1 &¢I @ =Y
TERT T |

TN ST (First aid)

TS T T W 9 @ q97 I8 Runft smem e @ | et

TR TR 8FavM =T 8 a9l §eEdl & fog ader &)/

gTferes ImET #¥ @ Afvaq gqr =Ry |

12 T : gRERE (NSQF Fmifia - 2022) - st 1.1.06 & 1.1.07 & wesifera Rraia



o T (Warmth) : #8997 &t ™ S 9® W@ dAfeT e
fers o = ATt |

AT (Air) : fifed & aanl 9T AEEEgEs T @ |

s AWM (Rest) : fifed &t oriq & qar fi=r &t 1< foer § |
afe fifed agd 9=« a1 AR & at I8F I &1 A
MY Bie ¢ o Aftrdaw s 39 feumT & e |

@ strame % ST=R (Treatment of electric shock)

I ITEW TS ¥ (Prompt treatment is essential)

713 a1 &Y FeTadT & At R F¥ i 918 | a1 Hrehie IT=N
FY| W AT el &, JE IJTATT AT & |

aTgft T FX &, I e fomr foet o & forg e <1 A 2|
ST, G A-EATEAT AT AT AFST AT TS, WY, TF @,

fifsa &t Fre-gs, fft o gat aunft F1 ST #& fifeq &
Sffaa #edex & dua & ger 3|

STAT Y[ TATAH TaTAT 9 AHS!, T &1 qfed & Fie &
T FI2 T TS 6 g ST Afeld ST AT Bt PVC
Telt aftrd FETST gt (Fig 3) % wowT & fifeq &t fagewr are
% quE § ger 3|

Fig 3

ELN110631

fifed & der aws 7 g & | e WY & e Sude e @ at
SR Tl & 9 98T & e A |

Y : TR AT (NSQF i - 2022) - s 1.1.06 & 1.1.07 & gwifva Regia 13



tax (Power)

v 1.1.08 | gw=ftE =

zawEa (Electrician) - avarm s 3T & v

saidre werat w1 e (Disposal of waste material)

SEAW | W 9IS & A H AT TS A &bl

o JORTE qETal & "™ | q@qw

o FORTE qETdt & THR U T T@Tw

o FTHATAT § JAURTE TETA Ft GAEE AT

o Jafdre qeTal & frew & faftat 1 aviw w=am)

S
Scan the QR Code to view
the video for this exercise

Fufite (Waste)

TS AT ATTARN TGTAT F1 IR Fed & e #F
=IeT 2t At & ForaeT qifis ST # o & a7 q8 a9e
FITARAT ST qFR & A1ar |

a T sfire (Rural waste)
b st srafere (Urban waste)
i e sfirte (Solid waste)
i = smfire (Liquid waste)
a T safite (Rural waste)
F UF A FF § T AT IO FIEre 2 |
b wef smfdre (Urban waste)

TE T TEGAT AT T AT | A S & T I
g

T g & @t | Ao e s asar 21

i 3@ Ul (Solid waste)

B AT § S qaT S FHTER T Tt atder ger gr Hiw
wTfees #F HISr UF Gt &t ofe e €|

ii ga safite (Liquid waste)

I A T ATHTRA IR & It Ger Aufre qhraw &g
T Btar 2 |

JUfe % @it (Sources of waste)
i sfenfrw safite (Industrial waste)

THH 3 & GTI-ATY d4 FHAL A &iar & e g faferr amieat
% firemeae & swar 2|

ii =R sfire (Domestic waste)

TR A FE g AA-ATRE (G BN & | /A FeAA AKX

e qaTd Bid & 59 39 e #7 gt § fAar fahar strar

€ Al 8% agd STWHLE THE &id ¢ |

iii FY stafdre (Agricultural waste)

IHH FHA ST A YT ST II AL 1T € | gt | 39

ST T FAGT XA & AP AT TIAT % @0 Tl qHEE

gt 2 |

iv 9TET ©Iiet § S i arar we (T) |

v frfecme stafire (Hospital waste) #a@ stfars arfaares
BiaT & o gearsiia efd & S @ UF STawmE
FT FI B & |

FEAET # HAURTE F FgAr aww (List out the waste

material in workshop) (Fig 1)

o el SRTE SE JolhT Ed o< AT |
o FEA AL

o fafs oot & afes Stom

o faega gufire 9@ w3k A aAfdweE @, dR, dad,
qrgy i |

safire ¥ fAem it faRmt (Methods of disposal of waste)

(Fig2)

fem bk (Disposal process) : 7€ smfire weem &t

sifem ==wr €| 39 e fog ar e ax garat #t e wtwarett

% forg AT SITaT 21

OIL, CHEMICAL & SOLVENT

COTTON WASTE

METAL CHIPS ELECTRICAL WAST

ELN110811
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Fig 2

| WASTE MINIMISATION

[ RE USE |

| RECYCLE/COMPOST |

MOST SUSTAINABLE
ENERGY RECOVERY
LEAST SUSTAINABLE
DISPOSAL

ELN110812

METHOD OF WASTE DISPOSAL

+ 9+ =0 (Recycling)

e g@rg 41T (Composing)

o S % T ST (Landfill)

e &+ (Incineration)

Uit T (Waste compaction)

o 9 ITANRT T (Reuse)

o TYE & WS & &9 #® (Animal Feed)
o SATS: dwel (Fire Wood)

gt (Recycling)

fiTe Saed & fory agd SAT-AET a4 € a8 Hew A8 ©
AT AT GTRT AT & Fohm S &t € Afe oy get=hor Fed
g Tt HAT S AT agd a=9d Sl & A IZuOr |t FA gar 2|

grg 9911 (Composting)

T UF WTHa® TlHaT & S STHERs Iaret & qofd: Je6 &rdr
2| 38 TR | ueTd 3u% FEfAE sEual § A ele 918 &
w9 § g T sar @ |

-NTT T4t Ht WA (Landfill)

fora safere &7 g STANT A7 A= qEl AT ST ahaT S
we¥ & fo=er &4 # uadi od % €9 § s JmEr e |

&4 (Incineration) (Fig 3)

TE FET-HAL F AA & AT & o8 I8 AT 1E, g
T FHT & &T § IR &7 SITdT & IJE FAT ATl H gFf=a<or

H ek FAT © T8 AL FT A=A 90% FH FT adT & FHI-
FHT 3FF ITAN fagd TET Iaw FeA |7 A A Srar 2|

Flue Gas

Fig 3 out

T 1 T T 1T
T
S
[T
% Burner
=8 QilNG
Waste H
Food H
mn Combustion
i Air Inlet
[T
= —F
= VT e
m
Hoooooooopossg| ——— Crate
Th A AN_Sa, Ash
[T
= = Door
\\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘

ELN110813

INCINERATION PROCESS

g9: IAEN S=T (Waste compaction)

I qerd S s, ©rfees &1 Siaat &t T T IqH
QT ITAR FATAT STAT & | 37 T § e &7 1fere srarwersar
BT | o1 3aY ST IR U9 ¥@¥@rg § &idATg v 2 |

FART ITART FAT (Reuse)

ST TETET H1 ATAT FT TS qEl ALH & T HLA HT AL
YT Y FHH AT A7 qohar & FoheY aaref it Hehe & Tee S AT6
FY IF& AT ITAN & qX | =T 112

Aat 1 faemr (Animal Feed)

FfeTal &1 SiAd U o7 AT(S HT JTAN SIS AL A8 GLA,
ey anfe #t faer & forg o S @ar €| A & gFe U
sfgat &1 ITAT Fat Ft A # R S awar 21

SaeAeie %St (Fire Wood)
AHST T Tgd HA AN & MFW 7 STANT & forg I faar
SITAT € ST F0H FAMA AT(S AT ST 8 | Fra a6 0

TAHST FT 5 gHST H HIET ATAT & (o6 THHAT & I SIS ghs
T STATH AFST & ¥ § ITART fhar Srar 2 |

Y : TR AT (NSQF dmifa - 2022) - i@ 1.1.08 & gwifa Rregia 15



tax (Power)

svE 1.1.09 | gw=itE R

zawEa (Electrician) - avarm s 3T & v

e geatesd suwew  (Personal Protective Equipment (PPE))

SqaW [ I 9IS & A | AT IS AW b

o T GRS STHLW (PPE) 1 819 & a1 2% 29 & IR § S

o FTTATRF TRT GIAT qAT W3al & TR A TaA0
o FEAATA® TA & TR A TATAT

o At & for aa® FAA ARET IR STHO F gE T |

Scan the QR Code to view
the video for this exercise

e =xfeme gReners STt (PPE) (Personal protective
equipment (PPE))

FHATRT FIRT STANT ITHL, AT, FIS ST Ted IT ITIRT
o ST @ aeT STy @8 SHT @eal § & 8 HEEd
I¥ | g IET AT el @Ayl & A aw @ & wEy
g R sorredt fefae ot feer @ @a<t & 7 &% =
FT FHTA GLATHS IJTHLT T q41 H1 9l & (PPES) |

afs et sawn § a8 @wa T8 © & W yer sfafa
TUITEAT &7 TR=T FT T Ga<l Hl (AAEq F oq, al FHART
(PPE) YTl &7 @gf¥d SaT &< @bl & |

AT THT & ATT FEAEA § ATYAHHL HIAT, AR AT
T AR TSl 7 % GAT WA I @ FE A@ELT &

I |
Fea sTfafaa, 1948 i FHART FTT 1996 7 THTEHLT

YT a9 & Ed PPE &Y T e SYANT & | #Fifs
PPE T ST agd a9 & |

FRTI q¥ AT GLATHE STHIIT &% T FIA & ALk Hit

giafera ®3=1 (Ways to ensure workplace safety and
use personal protective equipment (PPE) effectively)

o FHAT GI&AT FREll AW TR s | &t 9
e ger = ) A8ew w1 oaw |

o HETHA H IUAH TH TS FT ITANT FH&T § FX AT
ST gar TEat 8g PPE #T #81 ST $8 &< gqa(
SR A |

o W AT AR YFR & AFHIA GLATHF ITHL AF
TIRIed, SEATT AT AEHE T qOAT W THET et © o
it FHT TEN T_AT ST FHAT AT GAY & qHT FE A H |
PPE #T fA¥d¥ STAHT GeTadT #¥AT € $© aTgrev St

FHeAT & 94 H |

o FHRT TR GAX & AW H ARKE GL&AT STHI Had
HETIF Al 8id & | (o F F fafafEt & weh A 9
STFHRY ST A=Y dTE & AW & J€ agd of qerds enit
@ ST LT gt JaraAr &t a¢ |

16

o e fAfeaa &% & fmy &1 e wiaey & Ias e
T ITET T ITANTHAT Sieh a¥e & Aae &% of |

FRET GLATHF JUHLW H a¥iiga w1 (Categories of
PPEs)

AT GRETHF STHIU HF a7 RN § aafiepe fhar 7o € ¢

1 7% @ @ (Non-respiratory) : ST ST i<t
e T, R @ g, st 989, ', qe, 9, @i
TAT gAY A(ST & W & GLaT & fog X @ awawey &7
SR AT ST @ |

2 @@y g (Respiratory) : SH&T SRT T4€, &4T &t
IO FTAT A G F forg @ wwEEt FOAENT FA © |

FfETT GLATHS ITHLT ANEIT FIAT § AL A1 &
oy diet & dEwe 9T TER & S @ I W
=fth & GL&TT @axt & off & Sv & orew e ar fEta
AR T S waar sfrfaaRar somedt grer St A= A g 1H
T e |

e 1
il =
PPE1 gerie
PPE2 & A
PPE3 STTET LT STHLIT
PPE4 YSITd TAT BT &I
PPE5 ATE qAT AT GI&AT
PPE6 GIATEE FIS a9 I FAT
PPE7 FTAT &1 GL&T
PPES & AT AT ITEHL




FRTT AT ITHLT AT I ITAN A @AY T THW ©

L& F THW

gaa

Fig 1
o g 1 awg &1 e
(Fig 1) 2 FEget & faadia ‘
iyt
Tfers stmaReor
3 & IeAT i
Fig 2
a? @_a_r l Tlﬁ @% 33_;”_ STEEL TOE CAP
(Fig 2) 2 a&g & e
3 et ®=e ae wrt
AW W e
Fig 3

(Fig 3)

1 oo &
2 99% [ 9 | A

RESPIRATOR PAD TO PREVENT
INHALATION OF TOXIC FUMES

ADJUSTABLE HOOD =
CONNECTED TO
EXHAUST DUCTING

ELN110913

BT A gIET
(Fig 4)

1 #@Y q9F & Sied T84T
2 g T & Iea e

Fig4

GLOVES

ELN110914

ATE F gL
(Fig 5)

1 Ssd g F0
UV, IR\ T i
I AU F
fafaer fedem

Fig 5

GOGGLES

ELN110915

TR : TARIEE (NSQF ®@oife - 2022) - s 1.1.09 & wwifte Ria
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Y& & THR AT PPE &1 ST
CEMET !
T HE & Ty 0 o R w==
A=Y F U S & A1y Fe
Sl e L et er e S ’
(Fig 6, Fig 7) DI
2 3T F guT | Sic
3 S AT wWT UV T
TR A F Ty Y waw 9w
T @ T T A
FTT T 1 a@gd o
(Fig 7) v
IR GRET 1 T gwe
(Fig 8, Fig 9) —

Fig 9

CAP WITH
SLEEVES

HAND GLOVES

APRON

LEG GUARDS

LEG GUARDS

ELN110919
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TE a0+ § fifid #1 = (Proper use of PPE’s) @ 7o
6% & PPE Y1 # HHATL a9 TeAT1 AT F3 aT¢
FHAT PPE &7 SI0T 781 &¢d 8 |

TN WA ARIH a1 L& (Occupational
health hazard and safety)

e (Safety) : LT T Addd EAAAT ALET FL, AT,
SR, @A, geedT, T STaaT S0 § F91d FHIAT € |

FTIATRE @A a4’ gean (Occupational Health and
Safety)

o FTFEIRF @RS AT G UF WEAYW 9Eq & | TE
TIST &7 TATEINdT § T fAorigs & @ |

o T UF FHEAT Yeh AA(F TRaw gETaq #xar g |

o 7 39 Al gEsfAr # TRERE #@get, FHEET,
FETIEF, IfwRl 9 & TIE A gAY aedl | o
THIAA T FIEAERT aTaATET & A0 T&T Feal © |

FTAATRE® TTRT quT GIAT H1 rasawar (Need of

occupational health and safety)

o FHARAT FT @A AR GREAT FAA F GAE AR BT
FTAHS FT TF A0 T8 © |

o FHATRAT & AAES B TeATRd Fed 7 |

o SrgufRafa & F7 T 7 |

°  IJATEHAT T&MT |

o wr TEeft gHenT WY HEY # FWEAT B FH A A

o IS TETAT H I F Fle AT AT HAT HIA H |

FraaTE (i) @=sar (Occupational (Industrial)

Hygiene)

o FEAAMAF F=sal § TATGA, TEA, TATHT AT HTHEA
IR gAY I R (AT) ATETERT d@t (A7) a9 aqwT e |

o St e & i fEn, farer gu Ewe Wik e (30)
FEAYUl SATTET X ALTAAT T FILT a4 qohell € |

ATFe (AT HX qeArwA) (Evaluation (Measurement
& Assessment) : STFHIUIT FTRT TAY Ft ATIAT AT ITOAT FHAT |
AR THATHIT AT FEeeiwor, HTHt & AT T AT Forer s
o =R AT AT TRl @awr ST A & e Ar w4
gl

Ta¥ ¥ s Fi fFafem #39T (Control of work place
Hazards) : SstifafRar qum somesiter foe=r, afeswar adieror,
IR GLATHE ITHLO HT TAWT, fBrear, ¢fr dqar Prery
ATfE 1 AT H FA € |

FEATE @ea @adt ® e (Types of occupational
health hazards)

o IRIRSE @A

o FHfUFT @A

o Sifyw @ax

TR - Afaw =@ax
HehfAsheT Tt
gelfebehel e<T
SH TEAT gl A
TR+ @awT (Physical Hazards)
o MY
o T SR 3T FT A9
o U afR
#f¥wer @aT (Chemical Hazards)
o SHAWIIA
o faeges
Strafesm=r deeft @awr (Biological Hazards)
o JFAfRAT
e dRW™
T famm gl @awT (Physiological)
o Fadl qg
o AT
o o
HAaTE @a7T (Psychological)
o Id gaﬁr
- CRIN
I A R
o arufarferea
*  gefenr wgfa ety
o WEATH® ITrSIAT
- &
— ST THEET
— I IafreT
#%fwet @awr (Mechanical)
o fomT gRam & wefadr
o ERTEET AT BT
Zafezwa @aw (Electrical)
o SfT AT g
o e Afhe &Y
o RS AT BT afe
TR FaTan "t @avT (Ergonomic)
o AR SfUefonT aFdlEd @XE BT
o T T ASATSE TAT AT
o fmEA o T
o BTITHIUT GF ST

I TR T
e forw Sy, UE geeAr Awe ¥ |

IER : TaEREa (NSQF it - 2022) - svama 1.1.09 & awta freta 19



tax (Power)

v E 1.1.10 | =t e

zawEa (Electrician) - avarm s 3T & v

THI F TezaT a1 vEvE F fou fFwn fdw (Guidelines for cleanliness of workshop

and maintenance)

Sqa¥ [ I 9IS & A | AT IS AW b
o THINY WP TATT TR FT ATATAFHAT WL FIAT

o THIMT & FIH F ATE TAA qUT =P TA-T@TT | A T ATAT 31 G TA0

o THIT 1 T3 @A & T A we w30
o qETg wiEar A fafer ffte & g seen

* 55 TFAIH TATHT IAHT JU HLAT

* 55 aFI® F TN T

Scan the QR Code to view
the video for this exercise

TwTE ubEaT (Cleaning process)

AHIE AT A€ FfwAr @ o sraifed awqe e &t st @
AT qATEROT H AT TGUV AAT TGUH HT THT SATAT & e
FTATART @YE &4 & T AT € | 39 I a8 A9 (GREEN)
= g1 ARy |

AETE HT 37 F TGHT HF AT AT IAHRT TET AT |

THIT F @@=z T@= # srawmFar (Necessity of cleaning
of workshop)

TF @5 FHEAUTAT & HIET FHATAT H1 GL&AT TAT @A HY
gAfeaa gtar €| FrEfeae & TEaRe & @ @R § gaeArst
F LT AT Tl & |

FHIT F TEE *F FRO (Reasons for cleaning the
workplace)

o TRl T AT qAT AT @R § e diY fe st gefenrst
F THT AT FFAT 2 |

o ST fiheex fafdr & arg wd W & SR waeaTs gerdt &
TAHT ST THAT 2 |

o AT & IJTHN HT AT T § THTI JTEAT & [OTaWT TS
gl

o W9 fFAT IATEr FT THT FHATAT qGT THEXT & forg
AT 2|

THIT & FI & T@-¥@19 F a1 (Benefits of a shop floor
maintenance)

+  IATEHAT qEAT 8

o JATASHI & FE AHAT H qEad gl 2|

o ATHEAY FT AIFT F=AT T

o IATEA TiHAT I FeAT & AT @ S a6 &1
o 3= WIAT AT ATGAT & FILOT HA 1 F=aT

o WA H TiHRAT IX T=eT A

20

g @&rE fafr (Common cleaning procedure)
o FEE HE ARA F¢4 & T4 I 09 @761 9% 7T 77 Faet
AT s % e &t we |
o SEfad A Wefaea e (PPE) T8+ o fF @R
AT TFTh T & S&T, AT, TFE HTER AT ARy,
TILT 3Te |
o ¥ fAte STET T FHT HY 3T ITHT ITANT HY AL TH TOTeAT
F “HIEE "t uiwAT (Standard Operating
Procedures)” & 7 ® ST ST & |
o AU AR AR T@IEE AT F TH A0 2 (Sops)
awrg @ o= fafeat &
— f&&m@ (Sprinkling)
— @ (Spraying)
— 9ra¥ ater gtEar (Power wash process)
— 3919 ¥ Ia1eT (Boiling under pressure)
— FEq SATEETEE | @%E (Carbon dioxide cleaning)
— W-aAIfT (Pre cleaning)
— ®EA FAT (Main cleaning)
— Rf&T (Rinsing)
— gam afe (Drying etc,)
TAHTE & ATIGUE TG & oIy AHF dare i (SOPs) &
s o fofaq Renfeer Ry g @ ot §i s €
awrE g
TEEAT HT TART TAT AGITAT &1 SATEIqATY
YT & ST
freror e fAdyetor weiwEa
Raifér stz Rate waw &t afser
Suers R fder & gwg w=Ral qur sttt & f[{u
S =TT

a B~ W N B



WA FAeT & fow d@ga BRm-aemm (Recommended

activities for green cleaning)

o TS HHATRAT H AHE § TAS § W 1ol (4G9 ITa7
AT T W # S|

o IUI qAHAE (AT B, w@eterd qamt feway arfe) &
TR &

o A AT AT FATEA FA 3 I g A2 e 3 forg
fadw 21

o Ife dwa & O THE WEAT & ITAT F ATT9IHAT H FH
|

5”9 (5s) # srguen (5 Steps (5s) - Concept)

5s @M Sfad qar stvame fad i €1 5 & Som it Srdv
2 f @it 3o wfe &F | 9% &teq aad o #1 AT aaeT
Ryl

(5s) I F 5= & :

Step 1: SEIRI (Sorting out)

Step 2: SEITON (Systematic arrangement)

Step 3: SEISO (Shine cleanliness)

Step 4: SEIKTSU (Stanardization)

Step 5: SHITSURE (Self discipline)

Fig 1 5s &1 a0 it g9riar 2 |

Fig 1

STRAIGHTEN

KEEP NEEDED ITEMS
IN THE CORRECT PLACE

CLEARLY DISTINGUISH
NEEDED ITEMS FROM

UNNEEDED AND ELIMINATE
THE LATTER.

TO ALLOW FOR EASY AND
IMMEDIATE RETRIEVAL.

+

MAINTAIN
ESTABLISHED
PROCEDURES

THE METHOD BY WICH
"SORT," " STRAIGHTEN" AND
"SHINE" ARE MADE HABITUAL.

KEEP THE WORKPLACE
NEAT AND CLEAN.

STANDARDIZE

ELN111011

58 WHEEL

AT AT @ {6 el F o 1 5 Fafed @ S, awd
THTE & oy ®IT &1 98T AT, TYT6 ATl S qet qonT
TEAT, BT qGT ATEAT FT TG Y 7% H1F TUTeAT HT a1
geepll

5s & @Tv

o FEEA AEF TS AR FGEAT 8 AT © |
o FE-TA T FH FHLAT AT &1 1T 2|

o AT H FHT AT S|

o 0T AFAF FPITEA F A € |

o 3 T Bt B

o srguferfa & sAtwsT FH st S|

9 & AT 2|

o gefeATe § FHT

o« AfYF IaME AR I Yo | gig fe |

IER : TaEREa (NSQF it - 2022) - s 1.1.10 & awta Rt 21



tax (Power)

s 1.1.11 - 1.1.16 & s=taa R

zawEa (Electrician) - avarm s 3T & v

TTEETF & AR - AR w-amese - NEC #itz 2011 - &y W & 3310

(Trade hand tools - specification - standards -
NEC code 2011 - lifting of heavy loads)

SEAWT | W 9IS & A H AT A A bl
o TFRREA & foro savas e g A
o YAF AIEF N TAEE HY ITANT F 0 FAT |

Scan the QR Code to view
the video for this exercise

T TR & FF GRS A F f Sf AT AT
TART Y | GET SR & TN 9T FH H A ST FRERET
1l freie wdt # |

TfFaiEET g 5 Sl T @a & S| s fhar star &
IR AT A &

@ (Pliers) : farsteft #rt & forg sy et #t (e fagaettaa
g =Ry |

1 urza Bre, AT e 37 e Sea are aghe

(Combination pliers with pipe grip, side cutter and
insulated handle) BIS 3650 (Fig 1)

grzst 150 mm, 200 mm 31f= |

Fig 1

PIPE GRIP JOINT CUTTER

ﬁ-

SIDE CUTTER

GRIPPING
SURFACE

COMBINATION SIDE CUTTING PLIERS
{(ENGINEER'S PLIERS, COMBINATION PLIERS)

7% Figd & & A7 ST & | FAd, AISH, Tiae, THSA A
AR A= AR AT FF & BIET Ar@l H 96 & forg 39
F =T far At 2|

2 =9 7w @A (Flat nose pliers) BIS 3552 (Fig 2)
aTEst 100 mm, 150 mm, 200 mm =1Tf3 |

ELN111111

Fig 2

/4
T —

e

VIEW FROM X'

/

()

ELN111112

FLAT NOSE PLIERS

3 w@Ee-®ET wrEw (Side cutting pliers) (vt ®fer
@) BIS 4378 (Fig 3) ATest 100 mm, 150 mm 311 |

22

DIAGONAL CUTTING PLIERS/NIPPER

ELN111114

B¢ &AW & dfd T TFAMEH art &1 Fex & forg ga@m
SART T ST € (4 mm e & )

4 S==A (Screwdriver) BIS 844 (Fig 4)

faga Fmt & forg SwtT g S AT EpgER # AR )
WIREF % €S Bl & AT RH FHATT &iled § &1 &i1 & | T
FTEAX FT ATHN IqF &€ & @a1s mm T AHA TRgTEaw &
fig s (e #1716 A WierE) SR &9 F =AW g fAfde
far ST 21

Fig 4
POINT CANNEL — NOM DIA OF TANG
\ L BLADE /7
(—\
— —
== = — —,%E‘ =+ %}
N
HEXAGON
LENGTH OF TANG
THICKNESS INSERTED IN HANDLE
{OF POINT l— A
p— — !_f — %>: n )
} {E <7 D
fe=—
LENGTH OF BLADE LENGTH OF HANDLE
=
NOMENCLATURE FOR SCREWDRIVERS %
w
eg. 150 mm x 0.6 mm x 4 mm

200 mm x 0.8 mm x 5.5 mm etc.
THSAT T S AHET AT AAAS THIE & o7 &l 1
5 fwsitw 3T (Neon tester) BIS 5579 - 1985 (Fig 5)

e T I ateedr ¥of 100 & 250 diee as fafAfde adr
& w500 V & forg fRaffRa et 21

R et | & 90 uF Fia g gr 8, b & A ™
TAFEIE Bld & | S=9aH dieedr 9¥ 300 ATEH THH F i 1T
#ifta # & forw wF = A gfays UF, saddie & ary
Soft & Fifore st 21



NEON TESTER

ELN111117

6 TARIRER #+1 =% (Electrician’s knife) (3= =)
(Fig 6)

ATE T AESA SHE qAY AT S AwTg o | 50mm, 75mm &

fAytRa giar 21

Ffaat & faga<teaT # foam #X a” IO F 7% Fed & oy
T ST T AT €| =Sl § & UF S a9 & ST TANT
Hfaer # foers & forg fFam smar & =i grgy R a < &1

8 e (SSHfee i) (Try-square) (Engineer's square)
(Fig 8) BIS 2103

8 =g & avars | fafAfde T sar @

S 50 mm x 35 mm
100 mm x 70 mm
150 mm x 100 mm etc.

THHT TANT 2N F TT A T &Y
Fig 8
YUTER EDGE OF BLADE
INNER EDGE OF
/ BLADE
BLADE
/
P

INNER WORKING
i FACE OF STOCK

/GROOVE OR Z:)UTER WORKING

T AT ¥ g & FwrE ¥ Rl RELIEF TRY SQUARZACE OF STOCK g
Fig 6 BLADE 9 wHY 3+ (Firmer chisel) (Fig 9)
AN AT FTS H BT 81t & T 150mm &a1E FT gaar Arel

HAFT

ELECTRICIAN'S KNIFE

7 atedi= 224wt (Hammer ball pein) (Fig 7)

BT & A uig MY & a9 § Fh B Sqar @ o
125 gms, 250 gms 33 |

ter fagy &er & o971 € Y o7 dme 2| Afenr, gefi v
W%W%WWWW%IWWWQ%
gt €1

ELN111118

Fig 7 BALL

S

WOODEN HANDLE /
S FACE

BALL PEIN HAMMER

)—(

ELNT1111A

A =< AT & | =€ & ASTE & SAJATE AT T3S AT SATAT
g st 6mm, 12mm, 18mm, 25mm | SAHT JIRT AHST BT
oo, gearE @R @mEr a9 & forg fFam S &1

Fig 9

ELN11111C

FIRMER CHISEL

10 3= T (Tenon-saw) (Fig 10) BIS 5123, BIS 5130,
BIS5031

ATATA: 9 AT & oarg 250 ar 300 mm =6ft 37 afq

25.4 mm # 8 & 12 37 Bd § X =< Ate1s 10 cm &t 2|

A T =ATH & Fled % oIT AT AT 1T 2 |

Y : A A (NSQF sifee - 2022) - s 1.1.11 - 1.1.16 & awifa R 23



Fig 10

BLADE

HANDLE

ELN11111D

TENON-SAW

11 Ife=t (Files) (Fig 11) BIS 1931

Fig 11
FILE LENGTH

Z< | SHOULDER
POINT SIDE TANG
— [ ———

SIDE VIEW

EDGE

ELN11111F

FILE

Rl AT ATHIT weTs g fatafese T smar 2|
S& 150 mm, 200 mm, 250 mm, 300 mm =Tf2 |

g ot & giar & de faw e gid @ R e wias
T | &1 & forg fesmga o mr 2| 3 v damsat s@ie
TAFIAT § TR Bl & (S0 FUel, T, et Aahie, faawi),
TH I, IE<T Fe |
et & AT & 7EM gHS g & forg g e i s
T ST @ | ¥ #r fiT st 2 #iY F3Rd & 9T 1w
g & &t Biel
12 ST TR JHT (A1 7e) (Bradawl square pointed)
(or poker) (Fig 12)
BIS 10375 - 1982
T8 AT oarg MY 2t @ fafafda fFar S @ 9w

150 mm x 6 mm

TE AT A AT BHAT & (STEHT TANT AHhST 6 el I 94
T F U Tree 8¢ a9 & forg T s 21

Fig 12
= S

BRADAWL

POKER

ELN11111H

13 %= 9= (Centre punch) (Fig 13) BIS 7177

TIEST arel & A AT ST dars &N f@dr oar & 3ar.
100 mm x 8 mm | &2 9= & i T &or 90° 2|

ELN11111J

CENTRE PUNCH

Ul T Tde 8% fhd FeA HIY 9 F & g FEH
ST 3T T SITaT €| a@ gAwial & & 8t & A Rt &t
FoIRd b ST & oY as% A g

14 T (Mallet) (Fig 14)
T F M & =@ F1 aww g fAffde e s e
e 50 mm x 150 mm

75 mm x 150 mm a1 500 gms, 1 Kg.

IE FOIX AFE! AT AFA & AT BiaT & | FHHT ITANT AGA
ST BT ST AT T T FT G F AT F & forg
STAT & | arr & SHT SUANT A @aar & & | Ry san
2|

Fig 14

WOODEN HANDLE

MALLET

ELN11111K

15 =9t s @+t (Flat cold chisel) (Fig 15) BIS 402

Fig 15
B

=)
e !
\ )\
[<—
B -CUTTING ANGLE @ @

A -WIDTH OF ANGLE

SECTION 'XX'
COLD CHISEL

ELN11111M

ie. 14 mm x 100 mm
15 mm x 150 mm
20 mm x 150 mm

AAT BT T FHF ATHY A AT TSHIT &1 ToheT € |

FAT DA I FAT A & FATg AT & | TqH FHelel HIT B0
35° & 45° E1AT & §HH HAT T H HSIRA [HAT AT & 3T
afeemaT ST 21 fER e 9% 8% a9 § 3T SInT
ST €

24 9T : TRIREA (NSQF smifta - 2022) - s 1.1.11 - 1.1.16 & wefia Rt



16 < AT T ¥ 3= (Rawl plug tool and bit) (Fig 16)

THHT 15 gt 9 (9T wear 8| 99 &) g dadt € a9 &Y
3T AT T & JierE o gedt &1 99 7. 8, 10, 12, 14 rfe

Fig 16

TOOL HOLDER
e / TOOL BIT

| NO.8BRAWLJUMPER  © | D
J

RAWL PLUG TOOL

T I S G & &1 AW &l & AT gof A1 AT goT efesv |
T Y T W # A Breex gy Wi F a4 w2 | e,
Fihic A AT BT A B aAW & (o7 IHHT TAWT ST 2 |
STETER A % forg ITH I T TG AT < |

17 W : 3t R aren (Spanner: double ended) (Fig 17)
BIS 2028

T &7 A1ES Aet I e F3 & forg aqman Sar &1 3 aga &

ELN11111N

Fig 18
FRAME LENGTH
ADJUSTMENT

WING NUT

HANDLE

fRETAINING PIN

ELN121561

ADJUSTABLE BLADE HOLDER FIXED BLADE HOLDER

AT 379 9 @i (hs) F a9 9 @ AT 250mm dqo
300mm #t ATFS AT § ITAH ¢ |

ST FTATEA & fordt gg THAT & W ST avaE © |
FTF =W & YW (Types of hacksaw blades)

|4 g7 =< (All-hard blades) : o= fat &1 =T =t &t
T AFETE T FA & A e |

79 =T (Flexible blades) : 37 YR #=is % ford Fae aid
33 X foF T €| T & FIL TS S aF C@TAT AR
FText & ford ITAlr gid &1 (Fig 19)

Fig 17

5)

DOUBLE ENDED OPEN JAW SPANNER

greT T &N a7 sifsha |rser -

ATHTL Y ITFeAl § I B @ |
(S

ELN111110

10-11mm 16-17mm
12-13mm 18-19mm
14-15mm 20-22mm

el ¥ dicel ®t ST Faq & forg WA &<t &7 FFnr G
ST &1 F agd & ATES § IUAH Bl § A IAF UF AT &
o & "%a &1

18 ¥ %W A =T (Hacksaw frame and blade)

fafsrr @vet & egett & e & o 86 SaT =ie &1 ITART
SEF S & AT HAT AT €| FEHT FiET AR HET FEA &
ot s & AT Srar €|

T %t % T (Types of hacksaw frames)

e %A (Bold frame) : 38% T fa9ia AT 7w TE & =€ &
& fer G o awar € |

THAR T %A (I9eT) (Adjustable frame (flat)) : @
fafsrr A TETEat & AWE =i & O a9 2|

THAA I Afert TH R (Adjustable frame tubular type):
(Fig 18) 7z waffers v %7 & fiRd G897 a0 T 31T
=T Iaw & 2|

# =gw (Hacksaw blades) : 8701 igd UF Tael §1
e T gar & ed gia @R R 9w et 89 ' 2| 38
START 96T %W & @19 BT ©| I8 =g aY A & (la)

Y : TR IEE (NSQF dmifee - 2022) - s 1.1.11 - 1.1.16 & awifa R

Fig 19

PIN HOLE

o FLEXIBLE BLADE HARDENED
ALONG CUTTING EDGE

PIN HOLE

ELN121562

I AT SIET gid FET & TTT ART =S QT & TFR Y
A & FIAR STAH © Fhd H ATHE 3% (49 & drew
It giar & St wfer R F gfa 25mm giat & der
g fafadfem e strar @1 @ = fae o=t A Sueer @
(Fig 20)

* 18 gid ufd 25mm

* 32 3ia fd 25mm

o 14 7id 9fd 25mm
o 24 7d gfd 25mm

Fig 20
O 14 teeth
25 mm
O 18 teeth
25 mm
CO 24 teeth
Li 25 mm 4—[
CO 32 teeth
=
8
IE—— :
25 mm =
]

N
(3]



A W wEsEew (Standard and standardisation)

TEWT . 39 918 & A H T TS ST q
o HTARIHTOT T ATHAF HT 7S TqTAT
o AR W Gt % A SarEn

o ZAfFREHA FT 2011 Ft TEAT TUT ST JTLTIOT N JATHAT FLAT
o T AGF H W IS F FROT S (T AME ® THRE HT J0 &< |

o MY IYHTUN FT B FT THRAT FT JO FAT |

fareft famiw e &g fae e =t 1gw & o A
(Standardization) T#% T FIOT THEA F €T H TS
foram ST FeaT & ST ITNIH quT fAwtar & o F o rres
ferfa @ gean smawedare faew 9 & sedan faeEdr
& Haew & forar e sirar 21

7% fasT AT T SgHT & THAGA TR 9% ATIRA
€ 9% T FAA aduE ggd "o faww & fod oft sremw s
FIAT & AR T % T Fa 7 fHarar 21

foreft off 3o ¥ fafa avnft /g /ST us [fvaa A & e
(T | 7 SATEwAHAT &l il & fordl AAHHL % ford ST
TS T AT T & ST AT AHeATHT AT, TA 1T, AT
A ST, 9 ST AR &7 gar &1 fafcos 1ISO d@
I7h F JRAHIAT ST FAT 2 |

AT &0 afeamar wifes, fofd st ff s o fafer,
o faneft ST AAT STAT ;A FA A R o At g
foret oty awer sraer § fAgfaa afvmar sraar el g
#t faow Ffa #t AfRERm F s amw s, uw s
aw], TF FAA, UF T(HAT, TF &¥aT, IUEAA F ATAHIE,
U% adia Uk &I, T @91 ar U 9meom & &9 & &f
AT 2 |

IR TEGAT T TR AR A arare # o & fordt
Fo fafvaa wmaw fafewt smaves & | fafie awqget & o
AT ATE S BIS (ISI) Sroet gecrawmstt g1 7 fafae o
FIAT T&T © | BIS Fa I8 WAt & FATOT FLAT © o q8
fafaem e Btar @ ST I AEvEE TE § % EdT
2 | fawtar BIS swmor-o= 7t 9¥ BIS (1S]) foee &t 3w &iga
FAT e |

fafirr 2ot & wreteYr & fod oM |@wae 2|
AT ST Y adave=el a9 &t A gy = 8

BIS - BureauofIndian Standard (ISI) - India

ISO - International standard Organisation

JIS - Japanese Industrial Standard - Japan

BSI - British Standards Institution BS(S) - Britain
DIN - Deutche Industrie Normen - Germany
GOST - Russian

ASA - American standards association - America

BIS (ISI) sore foree sromrett & @t (Advantages of BIS(1SI)
certification marks scheme):

BIS (ISI) o foree Jomelt & sreeraem & fafywr guet &t

AAF ATH I € |

femtamst #t (To manufacturers)

o IET ShkAl ® GHARIA FIAT AT Ui fAEr
STUTTEAT %1 AT FHEAT |

*  BIS g U fA=or Soreft # @ darre |

*  TIAHIHIO § IS IcqTe Tfomer #i Fars |

* FOX & IATET & S8d¥ ST, AdARH N fAeeft |

*  IiF G WUSTLHI 3T ITHHISAT H1 farsme qom ara |

e |S| fafRd SRl #t fdd @i, F=T T TSHA
AT, T A, SRR aur AfeTd ghreat ger
AT | I8 " @i IS| fafed 7 & ot I=ax
T 3 2 |

* WA A fawm 9% (IDBI) @1 Tiga @t &
ERIEREEIGET

IaiTEt F (To consumers)

o UEH WA= dbdial, WL TS T HRAT ATHH &
FgET |

+ UF AHEE IATE A1 § AIG FY |

* ISI fufeda Semat & =ifear qurEr & 9rg S v ferfa @
S qE & FGT |

o INTUT YT UG & V&

o ST S HfRT F @A & (e qeer &1 e |

TN TR ®ig &1 aiv=d (Introduction to National
Electrical Code -2011)

T gafdewe ®ig (National Electrical Code - 2011)

TS gelfagahel FIE F& ARAT ATIGUET HT 0T FAT & S
TRt SRETAT & F5 ATATAT 7 LT Fam &1 3(a: IE
faTiRer #F A € % Fie & IS @AT GH/THAN T TSI
3T ST ST SEET qETES WA ATEvST & At fHar
e |

TR 8 VI & 3T T W § Ieh TANT & | TA® T §

26 9T : RRIREA (NSQF smifta - 2022) - s 1.1.11 - 1.1.16 & wefia Rt



fafrer geifeesa amfiEi/Suseon i et snfe &1 auia
e T 2|

F&t 20 9T F T Ry U & St Ry T et #v vt wwa
gl

WA 1§ 20 9FT 8 | I8% I &7 |4 = gy mr 2|

FTWRT 1 THRT 1 9RT /1 T9RT L NEC &t EHTare &1 av
FEAT &

FATT 2 AT @ afve ey afed admEr 21

e 3 ot & fog wiftess et &1 qmeer Fear @ e &
e T @hd FT GHEE FAT & A AW faawer § &9 |
S & |

FFAWT 4 =T & T & S H1 aHE FAr €| aw gl
A & ATC AR ¢ad FMAT © A Heqedd H aq &
e aar 21

FAIWWT 5 | It SHATATST § 419 & T&fd H a0 2 |
FHTWT 6 F AC X DC faaeer & simaef A iy 71w 2| #ide
AT F dieest & aR=ar =i e widdr gEfaat admr 21
AIIATT 7 feste F gora i famr @ e goifwgder
IRETANE & qALr® & gAT a1 2|

FIAET 8 AT &Y famraaret & fRder aar € #iY IR AW
Tl TATFEHA TRITAT FHT U FLAT € |

FIWET 9 IAfags AR &7 =T & o sawres de=ar &
festrem Ay savasar wr e Far € |

FFAET 10 AfFT FeFae & I fenfadet o @
ATATARATSAT T T HeeT 2 |

FATT 11 & SAfdgahel TET TIh FIA AT6ll FHLAT H SETAq
F ATITAHAT FT qUH Ham 2|

FIATT 12 ATEAT & FAF & A AHITS qqTaT & |

AT 13 fayd wferamt & st & St qrarer vt
T TR AT & | ATT-3Ter 1 Tfaert & e & forg fafore
STATTHATAT I HIE & TaTSd AR | AR T Srar 2|

FATT 14 AfagHel SRS | &0 T aTell qETor AT
F AW ATGWFATY FATaT & | Fe & Fafoa wnr 7 it
TRV 1 (A9 Sravashdrett &1 quiA eI @ 2|
FGATT 15 | FATAL a1 faoTelt ST & Sreya faom
fRden &7 @HET o § AN afded sReTeIE Y gEfy wv
gaTaer far T 2l

HAIAWT 16 § TATRA | FH qlces golfaghel IRSTAT & HL&0
TN ATTTARATT HT JUIA 2 |

FIATT 17 {7 9Ta¥ He¥ & FHLW FaTaT & AT FHH A_H
T & fog g % fewm fader dar 2|

FTIRT 18 # fasrelt &Y o= #F gfe & faby T Aot Iushen &
TAT F ATIATHT HT THET 2|

HIWT 19 H geifdgs & & AT SUAL F AW & A
Ao fRw w7 2|

FAET 20 H SHIAARAT F0 & d9 2 ae-a 39 AW a
o faw o 2|

FIX FA AW &1 Faxor g m@w 21 s wmn § ew
TATFEReT SEETAI ATHIAT STHTUT AT AT & TGH 3@ Tl
gl

W &t IS AT 741 w&@A (Lifting and handling of

loads)

SF Grod FHEAT § AT AAT & AT AR F ISTA AT oF AT
A "fed atdl € | U faga 1 U WL 33d Atex UF diad
R § RITIA F¥ah AT qae HLAT © | S qOF ST asweiis
TN | Hford &t A&l © |

R WY % Y07 =ie o T ATa9deh 76t & | Aiaafm i}
sie faga &ta € g e & =ie & o favivse o= 21

STre & Zfer fear & 913 § T arelt Are qaties ar
g AT WX & A faeft awg & e ¥ oft @ awdr 2|

Y2 STrET ETAT H FAA AT (Crushing of feet or hands):
O T =T & ferfa ot vt wifRd R F e d g T ' |
7% giAfead 3 & fordr & erar i Snferart = & 39 ¢ g9
T AT ARSI T AT FHT TART HIAT ATRA |

Fig1

STEEL
TOE CAP

ZINIDUSTRIAL BOOTS

ELN111122

A F T Afed LT S[a aia & & w4 | (Fig 1)
I & ford I (Preparing to lift) :
SO & B AT & T AATET ST AR |

AT T& FIA a7t ATh HI SHIT ITF HIL AT JTEAITH 3@ LT
TrRul

TF FAfTh AT AT IoT TFAT & T€ FHH ATATY S-S EHT:
L

— IRF AT i

— ferfoe

7% 28 a1 a¥ off R e & Rl v e w3 e
HHTeW &1 7Tad € a7 A1 |

foreft 7% T So X & I H FAT HEATS Ster 27

Y : TARIEE (NSQF sifee - 2022) - s 1.1.11 - 1.1.16 & awifa R 27



1 Fad A & VAT FF Al © 18 a%g Ff I | HAT A 5 ¥ AN q@, | A= T AR TEF q@d g qE FIL A
& ST Hf3T & ST 2| Y, 3 13 HF {7 & ; 7€ &A1 st a7 a919 & UF ge,

D FT AR AR ATHR PRl T F AT B A T sgfae wfer g sl (Fig 3)
é?ﬁ%l Fig 3

3 aferk e forg arsreAt it o4 & AHA AT TedT €, TS
3T 9T q¥ Fferh gang aedr 2|

4 €3 tee AT ATfcieh ESfoliT aige AT sraffr & g FT o
X & AT Al & FFT € |

T & I aw-® (Correctmanual lifting techniques)

1 wrfer &t fewm # T gae WK 9% 9§ e #f 39 g8 @d —
g 6 ITle & I FeA & ford Y & ITH AN FT JeATER

ELN111125

2 WﬁW%Wﬁﬁﬁlﬁéﬁﬁ%ﬁ%ﬁﬂ”@m @ﬁﬁsﬁlwaﬁ%waﬁsaﬁmsﬁmﬁm
Bl e s % ST & AT T I IIW T FR T F FHA
ST =R (WX ®F wf @gfera &3 & ford) smaws gnm| (Fig 6)

3 gfafiaa w2 fF o qefem o & By e #93 & wee ave Fig4
ISEAT AT &, f F et R s TR S Ty
FHfarax fafa & w@mr =nfeu | (Fig 2)

Fig 2

ELN111126

HIT & T & el TH T g4 S99 &I 9 & T T8i 39
@ 2| ged 9T FAY § FAY & 7 eI [ IO B UF
qTo7 7S |

ELN111124

4 ARIS % forg T qeet AR bt & e | e AT Har
& o wTareer AT T & & JATRA & T € 1Y grfehuett
ST T "AIERET @Y sfgat s fomr o w=T 2|

sAt st swt weh= (Drills and drilling machines)

IR [ T TS F I H AT T A Tl
o THT & THH TATAT

o ST % VAT % A TqTT

» gHT fqe gt F 9= @

o FIET AF AT F ITART Faq=0 |

Tt (Drill) : @t a=T For § 97 A A ufpar FRAr F=emt o FfEw R (Cutting lip) (7)

s . Frsre BT (Chisel edge) (8)

AT & T (Parts of a drill) (Fig 1) #17 (Tang) 3 e fiwar & ot Raferr i foveer & ffe & e
« & (Tang) (1) « 3% (Shank) (2) doar 2|

+ JI<r (Body) (3) * wae (Flute) (4) 9% (Shank) : = fyr &1 grefT v & S weiia 7% fe
. vz (Land) (5) . frg AW (Pointangle) (6) T ©! T A TR F & € |

28 9T : TRRIREA (NSQF smifta - 2022) - s 1.1.11 - 1.1.16 & wefia Rt



Fig 1

HELIX ANGLE
OF FLUTES

ELN122111

Fig 4

vy

tag ofo”

~

ELN122114

o FE A T F o TR qF
o g =g 9t & o Hie 9w

el FHTAY FIAT 39S & Tohet & (Fig 2 & 3) AT 4T U
%% 12mm (Y2 in) 7% BTE ATH & S & | HIL I7HT 219 argLr
& gH gtar 2|

Fig 2

STRAIGHT /

SHANK

ELN122112

Fig 3

TAPER
SHANK

g.l/ ELN122113

29T 9 Fwt 3mm (1/8 in) & & w&Y 55mm (2 in) e
AT T 2

F (Body) : 9% ¥ farg & fi=r &7 9T %1 & 2|

wqaeH (Flutes) : aiger affera @i & gidr & St aut &
T % Agfaw g 2|

e e F o aews g
o &fen e fffa w9 & o
o THST H alohd b qTeY Aarad # (Fig 4)

o Iidere 1 Hfa A aF garfed &< & o |

dve | wifdw (Land/margin) : UF "I 9t ST € S L
TIAC T TS A el T Bielt © | FWT &7 21 Ave/ 2T & et
& ATIT SATAT F

w1 gweia? (Body clearence ) : FTT i< T & d8 WHT
BHaT € St e § A G s & e et s e
S aTet & & 9 FH FHr 2|

39 (Web) : 39 98 oTg Thia< eidT & ST FIAC B Ta% HIdAT
| HET WieT SiF # ST FA: Tl 2|

st fae are= (Drill bit holder)

At 7 (Drill chuck) : #1491 e & fordt at = g e
& ST T&ar & (Fig 5)

Fig 5

ELN122115

w4 (Sleeve) : 7= fae Tud ¥ forea 294 ot & gaa" &
forr & 21 (Fig 6)

AT (Socket) : FHHT ITINT da foharT 1T & ST qeT o<t
AT AEd FA eIl €, AT fae F aTe-are ager Jnr 2| (Fig 7)

EUT 9% T IUX WA & AT § €@ & 2| (Fig 8)

Fig 6 Fig 7 Fig 8
g (¢) = g

ELN122116

Y : TR IEE (NSQF dmifee - 2022) - s 1.1.11 - 1.1.16 & awifa R 29



UT 3i%h IX o & IRt & o | 31 & Alhe & AT &
fAwTer # weTE ST & | 98 1 fgwe #1 =@ S g e
STt & | (Fig 9) & i3 #t dfshe § qAT & it a=m@r € |

TATE HT FTANT : FeATe HT ITANT HTEATe ST AT FF T
3T ¥@q | gar |

fyfemr wefim % s (Drilling machines)

Fig 9

ELN122119

IR [ I TS F A H AT I T ol

« z f3fenr el &y siv o°% ST #T S we
o 37 Y fer fEfenr 7efie & gt & @ § q@mn

o FINE aTEA N fAowast @ S F4 |

aﬁwﬁamwmsﬁzwﬁ@aaﬂm@eﬁﬁﬁ?
rerH Tiehar 2|

A qert 9¥ & #d q9 3 giew & e gtar 2|

ST HT ST AT T & I FHFar 1 Fwvar € avx & Yo
% fordt uw g Rfolr wefim (Fig 1) srorar fama fyfemr wefim
(Fig 2) Sg & St & |

Fig 1

FIXED HANDLE

SMALL HANDLE

CHUCK SHELL
o,

<:n<1rﬂ‘J
Bat & el & ford FfET g & =9 # 48 a9 F =0 ear @
FET FHT T TANT 6.5mm =6 dF & Sal & fFforr & forr
ST &1

e faga ew (et o & sfa aisfe siw sof
iRl gt & | 7@ fafsre s o erwarett § Suere 2 |
(Fig 2) # wefita fteer fawear #t Tohe 2ftea waT AT &
(Fig 2) # famga &% woftw & wir wfefia o & €1

T A aTelt AraentEt (Precautions to be observed):

gfafeaa &% o f& 231 &1 fua gar & B =nfia = fomn
T € AT F O & 9 F o T 2

JAWS

ELN121831

Fig 2

HANDLE

ELECTRIC CORD

ELECTRIC - HAND DRILLING MACHINE

ELN121832

AT F (o) ghafeaa w2 & & 5o =% § Sfea =0 & *fea
2l

afafes # % F19 oF eifee Rarga oF argq a1 ‘G Fw &
3% & ATSS/FHAT AT T

arq & fog ot e e & are g & & A q #| Al
A9 B AT BT H TH Hg U9 & qTT SRS 2| g =t
g, G 919 & a1 e |

Ttz FARN 79N (Types of Electric Drilling Machines):
Fo safags e wofia = & wft €1

o & a7 fyfomr weft

o e fgfemr wefim

o feFer e e aefe (ARae gfemr @)

(Ff% =1a T Fierw AR Weaer ga &t e Aufit &1 vt
FIA AT AWEAT TR @A &, AST A oA AR fIaw T &
HofiAT &Y =TT & TE )
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gew 3= f3fert wef=r (Sensitive bench driling machine):
e o= 3o wefta 1 @ed @3 9K (Fig 3) # fe@mm
¢ oo fafse wwn wt e fer w21 | | &t
STARTSter | AEN egdr ¢ & forg fam smar €1 (Fig 3)

g TIi= 12.5mm @ a% 8¢ e A a2 | fgm ar 9% &
7 e i fdee & qaer 98 & o e S 2|

faee fyferwr wefi= (The pillar drilling machine) : 7= g5
a4 feforT wufte 1 ue aer depwor 8 | 3 fgfonr wofiet wof e anft
BT & ST Tfere arfehaTTell safag® Aied g darford il © |
ST AT AL ek et 7 % fora o srrar & | e fgfet
Tofier fafSrer smmeemet & Suerey & | &1 it 2 F9 & fog doe
& feame & forw & six fafaem &7 & ary st wefie ware &
Eicild

Fig 3
FEED HANDLE

DEPTH GAUGE
AND STOP

CHUCK

SPINDLE AXIS

WORK TABLE

TABLE LOCK

BASE HANDLE

ELN122141
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tax (Power)

e 1.2.17 - 1.2.19 & gwifta R

zgawnm (Electrician) - amd, sz, AieeR - yRem &few

TATRATE % AT AT - Freded - FRAASH - TEY Ht ATEAT &7 A9 - Ff#r (Fundamental of
electricity - conductors - insulators - wire size measurement - crimping)

I | T IS & A | AT TE A Fabr

o gAY X foEa w e wen

* UTHTY] HLEAT & AR H THAAT

o TRfRAE TasE TR et A e e
o TTeh, AALNTH T AEATAF F TATA FAT

Scan the QR Code to view
the video for this exercise

gf¥== (Introduction)

faR[d eIoTaer It T UF WU S € | Jfed JTHIT AT

AT F FAW & forg faga st smaas 2|

wfema faga &t SR o Fed ©, JafE R s § fOrE

Ft @fa® faga Fed |

wifewt faega % Sarewor (Examples of static electricity)

* I faEt g Wl aTel FEY AT AT @i I IqH S
ERT HEH AT

*  FHET GIRT FW & THST & ATHUA HEAT |

weTd # W= (Structure of matter)

faga &t awsw & o &/ 9ee 9eTd At @Y= & qHeAAr

Sl ¥ R &1 o werd ¥ w9l weau IEE A

(3Rt A Sie) & €| @t werd o weaqet faga s &

AT € gEforg @+t aeTd & “IgfaE” F awd ¢ |

gAY (Atom) #ig ot a%] e B 9 & T IS e

BT 8 ST FEArar & | #F W waref srfagaw won (TwET) &

AT EiaT & Rt aerd % oy qaE S 3w A1 F0 © o

A Fed § | S 9eT & T Wefa #ed €1 Sy uE ster ar

AET giaT & e qur uerd # glar € | YaAE aeHny H

TEEAE AT g7 B W ® AteT ST #%dT €| I &

I TXA AT & A FaA |

AT UF A A THT % T § a7 11 & forar faga &

AT AE ¢, F 8- TAFg, Tg ST Fg | T A A

O F ATCH F TBd & A FAFEI AT & AT F&Ir § o

FA & & |

Uy &1 §E=AT (Atomic structure)

a1t (The Nucleus)

AT 7] T A=A AT &A1 & | 309 g Y FgH &id &

aeaTe] # st (Fig 1) & gorfar mm & |

stz (Protons)

ST & 9T ST g smaer @At 21 (Fig 1) T o &
T 1840 AT WY BT € HX I8 AfHF &7 fBrw wwr

32

giar €| forga ot % =T ar eE- Yo # Mg HIT T8
Aar |

Fig 1
NEUTRON

PROTON

NUCLEUS OF AN ATOM

ELN132111

g™ (Electron)

IE UF DieT TRISHA At ATCHE & T A (T & qa6
AT & (Fig 2 § 3@) 360 ¢ A%RdS &g =t tar 2|
TAFLT ST & STATHET & 3 AT FeT =T & | SreiT #1 Fwen
TAFETT T T@T & aLEY el 2

Fig 2

@

. NEUTRON
@ PROTON

ELECTRON

REVOLVING OF ELECTRON

ELN132112

=z« (Neutron)

AT § Fgiv @F & UF &0 2 | T§ T A+ w2 F aw
TAFE AT g FT HH00 & AR 97d ¥ § I3 e ©
IE IIAT] A YA TFa F forw 1fes weaget 78t 21

At #w (Energy shells)

TF TR H AFAad & TR0 AT IAFe Uh F19 H Farerd
B & | FIT UF STAAT ATE Ioiagr H1 U IXd STaT Il



WY BT ©| gor H9 uear &1 afwfrgiRer @@ # eraan
FfFTaE & FHTAH e K & qT09 ST arar S0 S
g A% HI A AfThaw goggrg 1 ger Fgika gidr 2|
(Fig 3) ® 31T 9T &X X TE ATAHAT AT H1 H&AT A
T &1 Gt € 1 qee fEEET M@ |

Fig 3

4 —=—— NUMBER DESIGNATION

NUCLEUS

MAX. 2 ELECTRONS

MAX. 8 ELECTRONS
MAX. 18 ELECTRONS

MAX. 32 ELECTRONS

N —+——— LETTER DESIGNATION

ELN132113

SHELL LEVEL AND ELECTRONS

Fig 5

K =(2)

L'=(8)

M=)

ALUMINIUM ATOM

ELN132415

afe o RF T wewyy % for gewET # P der w2 ar
TAF B H FAFETH A R aLAdTgas® q1d & oA a%ar 2 |
TIH & U @Y TAF B A ATHA H IAdgrd
srferaw e & 93 STt €| IeTew F forg usw ater & gy
# 29 AT &I & Sff A FT § AT TAF AA H FoAFg 1 3
eI 9o & AT enfr| (Fig 4)

Fig 4

"K' SHELL COMPLETE (2)
‘L' SHELL COMPLETE (8)
"M' SHELL COMPLETE (18)

"N'SHELL INCOMPLETE (1)

COPPER ATOM

ELN132114

Tt e uethfEs awy e 13 wigw © (Fig 5) &
SR A T B |

gaFe™ fa@wor (Electron distribution)

AR &7 TEEAE T Igq Fae 369 9% [ Fear @
f& faftr Frer sfie St fhaw qof ) £

T AT ST TG T & qFieE ad eid © 39 qU Y
FAI A AT | UF oFg FH Star & | T FHer St arar wer
quf &9 § W7 ST @ wEEtE w9 8 fferr aid S| s
fAfer d Fed €| @+t ffery a1\ &id € o gy aar &
TEEE 9 & T qET FA & |

e, e AT wdf=rer® (Conductors, insulators and
semi conductors)

Ie® (Conductors)

TTAE TETH MR sE @A 3agE Bl & Al [EEd JRT
aTed & AN Bd & ATAF FeAd & |

TAF TIAT H AP HENF FAAT A TF, I AT AT
Tag B § | aftsa: fed o= wEen ¥ g4 ¥ | 39
T, e, R i e anfE & |

e (Insulators)

7erd o F® @ae saaeE B @ (A #:g €) =T e
T & 394 | TATE &9 # a7 8id & U¥F FeeArd ¢ |
TR 3gAeY § TAEHE Saio® 9 904, B8 AT 919
TaET & | TS AW ggeeY gar v e A . qiead,
AYF Y FES, FEAY H, TIF T30 F S I & |

sefTer® (Semi conductors)

5 aaTat #Y ATARAT FT T, ATAF AT VLIF & ST BT ST
€ I8 AT FRd & | 3T TITAT AT TLATRAT v S FeAr F
I 4 TAFE Bl & |

& FAH FgETed ueTd, faga gy s'e & fou afvw
Srre S #X © | fforie e sHiam | aEs TEaas
FT IJTANT AR TAFEIAF HSTH H1 I 2 Bar & | I
srated, gifemey HiY aasTfod TRay fog onfe |

Y : TR A (NSQF Fmifee - 2022) - s 1.2.17 - 1.2.19 & awifa R 33



A¥d Aga TRuy dY A a« (Simple Power circuit and its elements)

I | ZH IS & A H T IE ST Fopal
* TF YA faotell I AT Thil AT TTRT qUIA HIAT
* oTRT, FHET Fiwet Y A F fafyr A (9HeR)

* FUHTw, fava swR SR giNEl WY AT & a8 (TeHieR) Jarn

o feRier T SHE givet e R & aR # @ |

a¥a faga 9wy (Simple electric circuit)

UF O fasrelt aRuy 9 € s gy &id | @i a% yared
Bidl & ¥ aTT| |ld a% Ggadt & A T F = FLal & |

T dremeer fastelt afReyr Fig 1 & fammar @ 21

Fig 1 R

—

LOAD OR RESISTANCE
\SWITCH

o

CONDUCTOR

\
-]+

1

- | CELL
SOURCE

ELECTRICAL CIRCUIT

ELN132421

fS=tett e (Electric current)

(Fig 2) ® us @<er afRuy femman mar & e seteid & €7
" UF e diY gfaiy & €7 # uw a7t R 18 2 =
aRuy &, 9 {9 8, it Sl aRr &d & e[
Zfimer dedt & axft & T waTed gl &id & 0 i |7

SWITCH

o\c

+

BATTERY LAMP

ELN132122

SIMPLE CLOSED CIRCUIT

farsTelt ereT #7 waTE TorEEie & YATE % AT SR S a6 2|
AT A SATIH TATE AT % FIMHSF (AT & ST dh A
aTIE Fedt F YATHF A H Igadr €

AT &7 JaTe & JAT 7 R €9 & dedf & g IE
zfimer & axit a% T e & Honerw fiwe % amae foem
ST S| @ B g9 Ao I 9gAd @ {6 9T H IR
SATE Setag @t R % faadia gt @ | A 8w Rwia gaw @

YT TaT8 4T & ld & OqicH® Siaael & oie a% A aq
FTOE HIT & RO Sl d% AT 47 2 |

iR (Ampere) - 9T & e (@ferd 1 & =9 #) ©F
TR (S A) 8idT € | afe =1eh & & 6.24 x 1018 goisrg
Tfer %€ O © A9 &H F& q%hd © (% a7a® § 4 1 UfEn
TRT T 2

H1eT (Ammeter)

TN ST @ T gt 39 A& ST dohd AT g AT Tl
it A 7 "har; ofd: aRuy & gy # Amaw & forg g
I & HIIGT T T & srar 21

SE UF UHIEY 9T & T4 TRl | FTar @ 39 Jfawi
(Fte) =oft & arer soft & sfrer v wfey v (Fig 3) #
@ = 2|

Fig 3

CIRCUIT SYMBOL

_®_

SWITCH

I
SOURCE T

g ited s« (EMF) (Electromotive Force - EMF)

TAFETT B TRTT F T & forg AT ey & e weA &
forg, fasteft Swf %1 us &ia rafdra glar € | ey &1 Iaw
FA & forw uw faga rteata smavas € | ard age #, ool
eIl HT HiT et gt 2|

et % ofiae o i | gowgiAl 1 AfAwAr eidr @
T €IS (AT T FAFSHAT B FUT Bl & | de<t *7
TAFgmifed o1 gldr & (EMF) st fastelt aRwy & a5 oo &
Th TAFEIT & AT FIA % (oI ITaAed Bid 8 | 9 & av
TRt & S gorse & (&< & 9=Y 29 SUAUE i I
T &

AMMETER

LAMP AS LOAD

AT H

gaagHied a0 (EMF) fara s« &, ot wiw & faga &a &
ST €, UF HedeY # b Sodgidl dl AR H H
FHTLOT T 2|

34 IR : gawiEE (NSQF dmife| - 2022) - stwam 1.2.17 - 1.2.19 & "wifiw fraia



Fig 4 I

\‘ ITI“

[?] C\_DP d (V)

ELN132424

ELECTROMOTIVE FORCE

T TS Aiee
7g @Y ‘E’ & 9 At &1
7% faell AleT & g ARl AT A7 q%6al | I8 Fad 7w g &
ST 3T ST Hewar &
E = fasaiax (P.D) + V. ateest g

=p.d + V.aies g9
E=V+IR
famft afoer & gelag @ &t = &g faga aes g sfaer 2|
AT Tl (S1) # faga ares g F1 ATaF atee & A (Tw
)
fawae (PD) (Potential difference - PD)
U e & a1 fagert & i aiees 1T g & i dfad
AT (p.d) FET SATAT & 3T g8 diee & ATIT ST 2|
foreft R & efte & R a1 TR AT U dieesT § HdA¥
eI fRwRT FedTar € 31X I2 diee & ATIT ST1AT & | 57y foheft
gy § #ie varfed eidl & aa gy § 7@ gfays &
9T qrefiEe fRwke are gar €1 Fig 4, & fIamar @ 8- 5w
ot afRrrer =1 foerr o1t &t aa &<t & afifmer 9= 9T et geterat
aifea wiEf a1 €. uH. U, FEarr & | afe afkey & G ot
g1 3 ferfa & &« & efifaer 1= ara ateest e e fewda s
AT ¥1 p.d FT A gId A T AT ales & & Siar 2|
qrefirEe T &7 am efim e dices & #9 & &7 FR T2
3 ST &e % gT e forar Srar @ a9 @<t & sidfw gfay
¥ FTIOT FieasT ST &1 AT 2|
S & & aRay # F¥e yared giar & a8 emf. FEemar &
THHT T E 31T g8t 318 atee (V) & | 30T 360 T1e AT 3har
ST T 2|
EMF = 81g &id % efiFea 9¢ diees + s e | afeest

StT

aremf=V_+IR
e Tt (Terminal voltage) (p.d)
IE AATE EAT % A T JTAH ATee € | FHHT Tl TV Faht
gFE ot diee & 3iX dieedie & ATIT A1 GadT 2| I emf ®
T aleest $1T & T 9T 9T &taT 2 |

V, = EMF - IR

et | &=T U i R wfaiy

A: EMF &7 |19 2991 grefirae fewsa & sifers =iar €1 p.d
[E.M.F>p.d]

ateese? (Voltmeter) : f2d atedsT i Ateediey & AT SITAT
2| FiceHieT FAFE TN & AT I§ FHEEY w4 2| (Fig 5)

Flg 5 SYMBOL

_®_

SWITCH CLOSED

o +

7T LAMP

wfatar (Resistance) (R) : fY afRaer & wiater dar qur &
St FEE TATE & AR GTe7 S iar & o % aRaw § o7t
gfaters T Teftde & T et 2|

e T AateAter ® THT HT HLE AT/ I= ST |
ATHT I AT &1 HIE fdT off gy & forg @
ghm|

¥ (Ohm)

S ety & afve (dfar 'RY) @ St & (3 Q)
gfater 7O &1 #ie? (Meter to measure resistance)

Ty gty & A & A Wew ar diewe oot & g A/
ST & |

F=RIE 34 (International Ohm)

ST o 7w affua @ & afa<ty st us Fom o) 9 96 &
T ar (0°C) X 14.4521 w9 WX et am dwer &=
(1 sq.mm) ¥ 106.3 cm Tw=TE 9T 3=t &=T (DC) yarfead
gt 2|

F=RTE™ ufER (International Ampere)

TF AR THER &1 39 ufRad+a g (DC) & & |
afvfea far ST @sar @ S o & ey aEde @ g |
TR X FTE 7% 1,118 fhetmr sfr de it 3¢ & =idt st
AT 2 |

F=EE diee (International Volt)

Te gt @ & fasmeare st % o = 9¢ o ST @

et gfodty, 06 sl UfieR 9”7 81 Sow UF
AL T 2T, 39T A1 1.00049 V & a¥m&Y 21

IRt (Conductance)

Tk H a8 U OEE g7 FT TAE IHE SHL AT ©
TAFAT Fod © | gAY AR § AreAehedT Saere & fAadia gt

ITER : TR (NSQF SR - 2022) - st 1.2.17 - 1.2.19 & st Raia 35



2| gaT gt G (G=1/R) ¥ 3T 7=k =t & & O gy
FUIAT 7T & | UF A=ST ATeish, AT FTeAshel T, TAT FAATAH HH
IATAFAT & ST g | 3Td: TH d¢ & Tfaereg RQ & ar gast
et 1/R & |

farmga &t | (Quantity of electricity)

fargaem=T 1 faga &t @8w & ¢ & Arar Sar & | fARga & A
F SR % oI 3 3h1E awes gt & | fAwga (Q) & A
# faeft & fafoaa oo & =™ # forg g8 &€ # Coulomb (t)

FET AT & | T8 Q T8 & T v © |
fastett @t @t = faga ofeeR # (1) X 999 8% ¥ (1)
or Q=Ixt

e (Coulomb)

1 O Aol 1 &%ve & qed #1 #4238 OfeeR-ade =

& AT § ot ST ST & | fawge # 9 g vfEEe-ser (Ah)
sfirme gidt & s w9 gfReE Hel § gar € |

Tafwaa awre & TR (Types of electrical supply)

IR [ T TS F I | AT T S Tl

o faftrs TwR #t TefRwe aE % a9 A JaqE

o TATEET €T Y e a4 & S s q|wn

o T Aiq A gaar F1 ggAe H At F =qwEr w2
o foRmE g #1 AT FaTE |

fasTeft & AT 19 FA & forw 7L A9 @ g=d & | ATaE=t &
TR 1T /19 forw o & (Hewd) fafser gae & amei g |
ST e friat X &1 #3d €| T3E 9T 39 T R
fohaT STt @ o 3% o fauiw S wE a1 o @ fiE w9 #
ST T AT AL AP % AT 71T Fah | AW, I= T
a1 Y FTE 7 A9 & fore esmea G S awar € ar
T AT ot off aerd § R S "war 21

IUEUT & I I F o, aEeda w1 A faeer &
AT I TS % THY & qedqHar a1y |

ettt ft T (aiean) F s (Type of electrical supply)

fafsrr et sreeal & forg g7 & fasrelt &t awrg & ar
T & | STt o=y s (Alternative current) (AC) ¥
faw g @g (Direct current) (DC)

— DC & Wt g1 & &t &
m~ AC 39 Tdi% g7 T&d Sidl &

el g (DC supply)

FE arnt & Sl wwrd der/aedy & @ awrd w1 ger e gt
2 | (Fig 1a & 1b) ¥ it sWvex =4t # (Fig 1c)

ST Fteear anare g & et 8 | w91 # & aw]
fer av % a% a8 IET TRATT 9%+ Tedt | Fieedr aid
FT gaar qel agddr (Fig 2)

faw aleear (FHAE 9X T aleedr & A9 & F1d) B gadr
AT (+'°) 3R 0T (-¢) BT & | 9T & TR0 Ta18
F fRom oa & STeY gATEE & HEE HAT F ' H oA
STt & (Fig 3)

GENERAL
PURPOSE CELL

(a) (b) (©)

BATTERY DC GENERATOR

VARIOUS DC SOURCES

ELN132131

Fig 2

s

VOLTAGE=V

Time

LINEAR VOLTAGE CHARCTERISTIC

ELN132132

fe=am= (Direct current) (Fig 4)

ezt Faegereer 1 e et & | afe o e arer v e
& garfed ety &, ar IR & g T d=rer U e §
giar g1

36 IR : gaEiEE (NSQF smifta - 2022) - stwam 1.2.17 - 1.2.19 & "wifiw fraia



Fig 3
DIRECTION OF CURRENT

1
L+

DC
SOURCE

LiT

T TFR T ay o9 o #3999 § a9 g o
FEA ak fawe gy IHT AW X AT & | (31T T § I gy
& ST =T Fed © ) |

Tt wwrg (AC Supply)

THY gATE # Hia wEr AT gar @ (Sads) (Fig 4a) |
SEHHT (Fig 4b) & Fwmg off Tl gt & |

RESISTANCE

ELN132133

ELN132135

VARIOUS AC SOURCES

TTEal ateear (Alternating voltage)
TH AT AA AT AT F AATE 8 & A FeA@ e

THT efHAAT I /e (L) S g (N) F &7 & sife o sar
gl

FeS & AFIART & UF e amer # oy S gt & | Ay
% fagd oo & forg us semadl ateedr &1 A9 faar
AT & af T TeATEdt ORI (AW A 9% TET ¥R F'd ©)
wyarfed gRit| (Fig 6)

Fig6

N
VARV

MAGNITUDE

TIME

ELN132138

ALTERNATING CURRENT

DC # gaar gdteror (Polarity test in DC)

gaar (Polarity)

T qTE AA A GAAT F CAAHS AT FOHS F wT H
TE= ST A1y | 89 I8 giod F37 & forg st o7 1 37w
F THhd & f aers & arr fasrett it F8 aAfora @t S Faw
2| SeTewumd | uF gifiey AT § 9U &« STed THT e’ Al
F &F ST § AT ATfRT 0F & uF & F1 aAes i
WAt F aaTE e & iR gAY &9 F HOEF A
IRat & wonws effiTa & SieT ST & = (Fig 7) # fewmn
I g1

Fleed¥ &I {39 #T qrav@Eiel W 9 H AATs & 5 dicedT
seTadr gtdr | (Fig 5) argaarged Smad! dteest (74T ©97)
et &1

Fig 5
v

PEAK [~ —
VOLTAGE
LEVEL
— X
\/ \ -

AC VOLTAGE

TET & ST qheesT % THIET o G Ah & Al 8, AL TH
#ae ¥ 7€ fSaA! 9 agaar & SH AGRT & & § AT SqIar
| gy H ' G &9EAT AT € Y gt g6 gdw (Hz)
# et 2|

ELN132136

Fig7

;

o+

SPEAKER

O

PCB CIRCUIT

WITH COMPONENTS
o—

1.5V CELL
1.5V CELL

— I

TRANSISTOR RADIO

ELN132141

¢gadar &1 7 (Importance of the polarity)

fawe gT=T ATE YT St &, T ST HOHS F — HY -
* w7 ¥ 3ffoha fahar orar €1 59 faga gim & efiqen =
qicedr & & & arF Hr IReA &1 Jed qug (S dedr A
ST qTs)

ITER : TR (NSQF SR - 2022) - st 1.2.17 - 1.2.19 & st Raia 37



BH #El gadr et duw Tiieu| At I & warers i
F A & FATEE ST & ST AT AMEY A FOMHSE &l
FOMAE & A1 | AfS gadT & S Aaadlad qel ohar (T +ve
F —ve § SFIST AT &) AT ITh HW 21 HGAT AL Alued &
T 2 |

forega amer %1 wa (Effects of electric current)

St et afioe § AR 9= audl @ 59 W SHE YW E & 9T
e & o R A e = E

1 e 7 (Chemical effect)

ST e ferfaas % ger farege amer St & at 39 gag e
Fed & A HFHA TR F FHe (constituents) & | SfFeser
AT & F6% THIT & TANT IAFEIATST, &ATH T |, FeLT
T A |, oo Rwead anfe & s 2|

2 30 v (Heating effect)

ST AT # UF g TefEe s Fed € v SfiRre gerwge
& FBTT &1 faTY FXAT & TAT IFAT IAH FLAT & AT qgd FOT
Seae et & 7w TR & srga aidt @ | afh <t aga s
FHIT T BT T&AT & 37 TWE FT ATHAN faga 39, &ex,
Felfagas o ofe § F3d €|

3 & 99 (Magnetic effect)

S TETET AT & AaY UF T FTE v § ai 78 e
AT 2| gTeT AR A & i 3o gy T8t fms ™ 2|
HRTATET ATX & e TE edT & At @ & §mfes Fies Ia=
FEAT 2 | I 0 R & A9 § TF ATIRA &Y (J1X) aT I8 TF
Torargt He &1 o | far=ge e & 6w & fage ater, wiex,
o, faa swgAwed (electric instruments) & ST #3d 2 |

4 I ATAFLOT 99 (Gas ionization effect)

S T A & TS AT & FAFZT AT & v AT S
AT & @ 3fufdT arge I (Emitting light rays ) 3% &t Stat
& WA 2 §, ALHLT A9 o Y, Fifeed aqx o, fAet o
afe |

5 w39 99T (Special Rays effect)

X- T A A ot st far ottt off faea sare & #rem
7 fawfea e st awar 21

6 ze* F1 9w (Shock effect)

AL TR # fAeielt % 9418 89 & Ga<ars sest a1 g Wi &t
gt & | afe 7 fagga favie A ox feifa #3 sad amfas
A @6 F1 SiF F & forg gk fasiel & ses ¢ a9 ¢ |

A &1 @9t diR I9at @@t (Conducting materials and their comparison)

I | ZH 1S & AT § T IE ST Tl
o HIE AR THAT AEEN F i J @
o TATA AT & T IO H T

o FHUT T T 7 AIHW & HIRI F1 TOGATHT BT T HIAT

* THAT AT F THW T 0T FaT0

o SWG FT STANT F¥h AT & ATHT H ATGA HT T & HT IO HIAT
o FTEL ATTHIAIEY TRT dX F AR HT AN S T & FHT AT HLAT |

TTeF Y agade® (Conductors and insulators)

3= SoAFEIA T AT (F3 Geb goiagia) ATcil ATHYT HF HeFeL
FET AT & |

AW AT TEH 9gd @ b Fag Sid © AT aoell 9T &
TET FY FHAT © ATeAF FeATr ¢ |

ISTERW - FeAY, AT, U | 99 AT agd € T 471q0 |
FH FAFLA T AT Tt waTd (TS (A7) BE G goFRd
7EY) EgeteT FEaTd © |

RIECESRRSIS

W ¥ Ug | 7= (Copper and aluminium)

I FE F, AEE: AAH 6 AT GGHT ATH AT U T T9H
FT TANT FHAT AT S | T T qTH & JoT H T d8d¥ qes

ST 2| o T I=AAY AN % HIO AT & & U SHRT
T Al gidrl

FYT FE H TYF AGT 3= AT AW 99.9 T AT F&EAT A
FATAT ST 2|

O™ ¥ FRwaTe (Characteristics of copper)
1 T & qTF TS ATAHAT qgad 3o Bl & |

2 o gTgAT & JAAT § SHH g7 qAA T A A€ &7 99
3 Y% BT | Ad: Uk X oa1s & oY Uk axl 9Ty qe
FH F AT AT &d ATIAT HH Eiar & |

3 & qa«l arel AT ofier | EiEr S d6dr 8
4 FIHSHAT GO F T d FHH I=F T A T & 37 oY
e d A d% HH & gHhaT 2|
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5 ITAFEITg <% HAT Wb % AU ST FAT q9T ZGEAT F
T8 ST ST gt 2 |

6 I€ THS AT & AT TN AT I=F Sial & |

TS & aTg, ISl FAT § qAY TG &1 HT TAET HAT AT &

ag 0g 7AW g

Ug # 79 #1 auwarg (Characteristics of aluminium)

1 dfa & aTF FHST ATAHAT A= 81T & | AT & g &
AT AT 60.6 T AU BT & | 37 FHIT LT &THAT %

AT U | A9 AT & AT FE dTH a1 & AT AT
FTC | SATET ST =71 8T

2 J€ a9 ¥ ol BidT 2|

3 3/ Jac drel AT el § G S ahaT @ A B AT
FTE & FH S & BT a9 dTHE FH & AT 2 |

4 VW AW ATAR B Sled qHA g & U qGTd AL
ST €1

5 O ¥ 799 & A% &9 sdl & gAY a% ad FET &
FTOT Sl HAGAT % qGAT I¥ IS & qAUET &1 Tl 8 |

6 ITe did & T Bidr € |

T 1 | Ug 7 TIH B RGATSAT H1 gl § AT 1 a99arg

F@TE % T

a1
TR TETAT & ATTALTE
. o Tt | T
. (CU) (Al)
1| % AT FT T
2 | YA FArerwAT 56 35
MHO/ Hrex &
3 | 20°9% &9 [ Hew & 0.01786 | 0.0287
gfatesar 1mm &
4 | TaATw 1083°C 660°C
5 | Kg/Cm®# =viea 8.93 2.7
6 | 20°C 9 wfazrg &1 av | 0.00393 | 0.00403
ToTi% Td® °C T
7 | 20°C /°9¥ 7% 17 x10-%| 23 x 10-°
AL AR
8 | NW/fa#d? & a=r gear | 220 70

FE@t AW 7A@ aEware (Properties of insulating
materials)

TYALGT A JAT HT T GAYA  TUTATG BIAT &~ AALTEA
T ANy AT AT | § TF gAY § qAAT N © A T 9H
et & AT S €

FEaetas ¥ a0 (Insulation resistance)

IE G & VAR F AEE qGAUEA H AYA T AN FAT 2|
TYALE T AT AT & AT S AT I FT T Fd &
SE ANH HeX (AR) Fed &1 g8 Iga<e H 87 7 ITgA
AT WA | I=7 T ALY A W9ar €| aga<raT ¥ for q &
TATHT FIA & AT AT TMEE F €T H HH Fal & |

TR A (Dielectric strength)

I AT & F FYAUET de FaAAT AW AT FAT & AE
AT & | THT AT ST ST I FIAT 8§, THAUA FT AHSTS
T FEaTdm 2 |

TAE qYT I H FUT A HAT THRE & qGAgT & G T Sl
g aEAqE @\ I=l @ a7 o a9var €
o I qEYA areeE
o ATIHTT HT T a<re
o FAHIATIA

a7 A% qrHE

FEI Thel AT § AT qIUATY ARl & S TAH SAGIANT &
AT T &7 Bl €| STd: agd ®EHl & qgAET qTH JAT
% ad & T €|
AR A AESA HOAT - ROLE qX A - A&7 ATTHHAET

(Measurement of wire sizes - standard wire gauge -
out side micrometer)

AT T ATE % AT H1 sravrwar (Necessity of measuring
the wire sizes)

TF I I ATAT H T 9 W | FIE FT AU, FaqA & THL
T TET AT, el T ATH AT ATI9IF AT AT TA & | T
Ht JTF T OMHEET IO qARA, AT gAY FRA AT
Y F W AF AR aoAl AT T F g R |

¥« 1 - SWG & ffi/Ewr aRaew daa

SWG +. it =
1 7.62 0.300
2 7.01 0.276
3 6.40 0.252
4 5.89 0.234
5 5.38 0.212
6 4.88 0.192
7 4.47 0.176
8 4.06 0.160
9 3.66 0.144
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SWG +. frtt =
10 3.25 0.128
11 2.95 0.116
12 264 0.104
13 2.34 0.092
14 2.03 0.080
15 1.83 0.072
16 1.63 0.064
17 1.42 0.056
18 1.22 0.048
19 1.02 0.040
20 0.91 0.036
21 0.81 0.032
22 0.71 0.028
23 0.61 0.024
24 0.56 0.022
25 0.51 0.020
26 0.46 0.018
27 0.42 0.0164
28 0.38 0.0148
29 0.34 0.0136
30 0.31 0.0124
31 0.29 0.0116
32 0.27 0.0108
33 0.25 0.0100
34 0.23 0.0092
35 0.21 0.0084
36 0.19 0.0076

A\F I A (Standard Wire Gauge) (SWG)

T AT T ATHIX ATHH 1AL TS GILT AT AT & | AT
F AT a% TAT q@AT F UF T & ad A9 39 a7 mm Star |
ST AT e 1 ® affiq @1 (Fig 1) § 33 & 49 9% 397 &
0 & 36 % SWG T=X & JM¥T ATHY JIT AT T | I8
T AT ® TET AT AT T & STAAT ST 3457 S0 IAAT a1
& AT SteT gnm |

SeTeved (0) I SWG, 0.324 3= /@t 8.23 mm = i
gare oier % 36 SWG 0.0076 = a10.19 mm =& ST &idar 2 |

FET H AOA AT I 1% AT 97 8¢ AT SWG =Y
YT ¥ FYA & AT G I & @i § @7 97 28U |

Fig 1

Ao e Woa

BARE
CONDUCTOR

STANDARD WIRE GAUGE

ELN132161

TG AEHHE & qET H A& a9 (Measurement of
wire size by Outside micrometers)
TF WIEHHIEY Th Teld ITHI & THFT TIANT TH A &l

qoa: 001 mm & 9 WEAT & A=W A0 & aC HaT
STaT 2

e WO o & AY TGTH AISHHICI H1 qTT AIEHHIET
Fed & (Fig 2)

Fig 2

SPINDLE
RATCHET STOP

ANVIL
THIMBLE
BARREL/SLEEVE

SPINDLE LOCK

FRAME

ELN132171

OUTSIDE MICROMETER - PARTS

AIEHIEY & @=id (Principle of the micrometer)

AEHHICT 99 A ¢ F FE(A T FW FAT & | TF IO &
= aF F1 qgeed H9ed 9F d7 99 F aEL gar 8| aF &
T AT IF AW AT G F AT HEA A AR qH\A T
FEE | ATIT ST T © |

et (Graduations)

e v ATgEEE § aF 92 A 07 0.5 mm @ § g,
erwrer & U Ui & g 0.5mm & ot gl £

TF 0.25 mm 9Tl ATEHRHEY |, a9l 9 UF 25 mm o=t
AT @ 3 & BT € (Fig 3) T8 @M &t 31 FAH L A
ATY weiriedt (A 1 w7 SfiY 0.5 mm) #, Si9r & AT
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STaT g | et & 0,5,10,15,20,25mm Y §¥e 9¥ &Q
a2

Fig 3
THIMBLE

+— BARREL

25

..

0 5 10
Lot bl
III‘IIIIIIIIII

——| 20

—
————| 15

L THIMBLE EDGE —/ f
BARREL GRADUATIONS THIMBLE GRADUATIONS

DATUM LINE

|

ELN132172

GRADUATIONS MARKINGS ON OUTSIDE DIAMETER

AT & dad HATE &1 T I &t 50 SASAT & TH] STA AT
T & A 0-0-5-10-15...45-50 =t g &0 @9m § = &
AT 74T 2 |

e % UF TATT & QI g9 g el T g4 0.5 mm 2|
T FH ATTHHIET HT FAAH AT Fed & |
=0.5x1/50 =0.01 mm.

TH HiE T WEHEEY T IqEar a FgAaanw q
0.01 mm & &)
eI ATEHHEY & 25 mm, 25 mm & 50 mm 3f¥ 39 T
T ST | U €| FTATAT F AT T A8 Te4 & a¢ 0 &
25 mm &t STgH srar & |

AMEFHIET A= 921 (Reading micrometer measure-
ments)

ATET ATShIHIET & J1 AT 8 9T STy ?

a A T T QU Feledt # #er 98 o frad & daa
o & ofa: 3w 2| a® 4 mm 73t st 2 (Fig 4)

Fig 4

01234

o
EACH MAJOR DIVISION ON BARREL =1 mm.
LOCK READING IS 4 =4 mm.

b z&H smem fcifier sis ot ia: @ ar © fraa &
e B & oY quf faciefier e & = €1

4 mm 3i% & 918 UF AT At (Fig 4) st stfa s sie 9T,
& qEdAr AT & 0.5 mm LT AU

c) 3t Teelt dfdw # foraa dfsw M|

ELN132173

Fig # fawmmar mar & & fraer &t gi=ar wor o &1 ke Y
& A @7 wer e | o e & S 5x0.01 mm =0.05 mm
g (Fig 5)

Fig5
—% 10
e
01234——
5= |5
Q
=——|o0
m e
PLUS ADDITIONAL MINOR DIVISIONS.
READING IS 1=0.5 mm.
THIMBLE READING ON MICROMETER %
HIEHIHET & FoT T,
a 4.00mm
b 0.50 mm
¢ 0.05mm.

g AfeT = 4.55 mm (Fig 6)

Fig6

01234

as
EACH THIMBLE DIVISION = 0.01 mm.

READING IS 5 = 0.05 mm.
TOTAL READING = 4.55 mm.

ELN132175

AITHHET FT TIOT FIA T Gl AR ATt qraen=ai

(Precautions to be followed while using a
micrometer)

AT & T ATEHReT BT I FEA & GEd, I€ Se @ 6
TAT AT ¢ % wrgshiie? § #5 gfe at 781 & | I ge &
fore w9 gt # YEe F AN FA g HATd | wiEwie
72 | 7% foraer g aRer &Y (e Y@ F sigey € A e g
g afe 98 I=AT AT TgaT € ar I TS © A TE T
AT 98T & af A A 98 AW & 419 A< FOMHT I & |
fE ATEAE TRT 2 AT 38 T AT § 1 A7 ARy A Al
W URT & Al 4 F e QR & T AT AR |

ofed X dF & FaF g, T& AR AT & b s arey |
AT qed a9, d% ® QT & oy ar s
HATEHHIET & 7 af R oY T et & 5= &< |
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et ' e (Skinning of cables)

TEWT . 39 918 & A H T TS ST q
o Faa F fRnfr Y RBftr sard )

T e &1 AfRrer fafyr qtar Fae @ wifq & 21
F fore & g qTEE AT, T TAAE AT ard B godr §
HAE ¥ AR SATRAEHIO B FAarar gar & |

@ﬁﬁwmmmmﬁwﬁw&%ﬁ%wyﬁ
3T g & ST =ATRU|

o Faed # et

o FAA F AGAT AT SraT &

gsfert (Handling) : a5 w@ & afa & dededd & qar &
THIfER dededt ® a=r Wit &9 ekl @ ST gwm v

gfaiy 7 BaT €| UH § STel a% @99 & & o a9g
Q@ﬁﬁwmﬂaﬁﬁsﬁmmﬁﬁmaﬁql

Faed F1 == (Skinning of cables) : Fae & TeT @A
& 7a, e oY @<= &mEr =Rl Fig 1 % e dud
FT FEHLO AL FXAT AT AN wTF & A FT BT
FA T TN ATAT & i1 1 w7 B 2|

Fig 1

WRONG METHOD

ELN132181

Fig 2

ELN132182

RIGHT METHOD

Fig 2 & s/gamr =% & Felr o7& & 20° HI7 I FA & A1eA%
it fafdr 721 gtar |

e ugervmTA - i @ (Cable end termination - crimping tool)

IR [ T TS F I | AT T S Tl

o st Tarfe t srawEFar AT

o fafve wR & e & g S

o TR oo & QAT AT IAH FET FT AU HEAT
o i TFTE & e s |

Ry A savawatd (Necessity of termination) : 33
FARTT % foIT SIgTANT ITATEAT A ITER SATR T Faeq
FT A 6T ST & | F o I A= srfafsaar s
% foTg B17 AT(eY ST 37 T &l AT(ey STEd ST greitay qmi
AT Faew & F9h T &F 9% |

&t 3T & Haed @ AT AT FA fagent 9 S At
Y =9 A=Y & FHILOT haedt Afd e g0 | AfafRes Iwar &
FHTLOT AT Y T &Y Tl © | FFET 1t St =resh a7 AT Reh
SraT faRaTRd 9T ST & 9T Wl & &35 #5339 Afh
F S ITEHT & qWF § AT & ATHA TgAT q%al 2 |

e # &9 7% FE qFd © (& T ot fagett & Tfa®
A FAT AR FaeH F Y TRIT AL &0 00|

F= & T (Types of Termination)

¥ Fa== (Crimp Connection) : $0 Y#1X & FA%H |

FTersh 1 U oy i & safara far sirar &, gae e i
7o & faer famam star 21 (Fig 1)

Fig 1

DIE \
HANDLE

CRIMPING TOOL

ELN132191

T TH & AT § b (At T 997 31T e awfea
9= efiF e & gaew & sl (Fig 2 3 3)

wafia 9= &= (Insert screw setting) : =Ter® 9X efiwer
T MY faore & & arere & = wafera faam star € (Fig 4)
3% d18 99 F9 AT w2
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Fig 2
—=— APPROX. 1~2 MM.

—
—

CRIMPED PART MARK BAND
OF THE LUG

CRIMP TERMINAL CONNECTION

1TO 2 MM.

ELN132192

Fig 3
3
INSERT TYPE ARROW TYPE R TYPE §
VARIOUS KINDS OF CRIMP TERMINALS %
w

Fig 4

T

INSERT AND SCREW SETTING

ELN132194

Tu/ R dewew & |y «ffet @) 9= (Screw on terminal
with loop/ring conductor) : & & & ATHX & A T &
forg dedeT & A7 fewd & uF qu FferomEd awrEr Sar 21 e
T H T § STAT AT & AT FT & f3ar sirar &1 (Fig 5) w&
BU FHT & A |, & HT @ & & a9 & forg T
AT Saw® gl & |

JRXRIRL (ERIIIRIRZE,
I OO oL

IIOREIKS

RRLRRLRLRS

RING MAKE-UP SCREW SETTING

Srarfe shaer, are (L) SIwi (N) 3% 43 (E) efie it < i
qrehe it fAEor & q0a Sed @ry fiaaed &1 3t erfrfReteor
It fufRa &% g+ =Ry (Fig 6)

Fig 5

<

X X
X
AL

£
£
%

%
0%

<}
<
<

%
o
000
%5
!

N132195

ELI

Fig 6

GREEN COLOUR
CABLE

BLACK COLOUR RED COLOUR

CABLE CABLE
TIGHTEN CUT-BACK
SCREWS INSULATION

CORRECTLY

3 CORE CABLE HJ

INSIDE VIEW OF A 3-PIN PLUG

CLAMP FIRMLY

ELN132196

R v fRf&T 7ot (Crimping and Crimping Tool)

T IRT 3T, el & Al & o7 TR F¥h 9ar adfied
gt St it fafyr g dur e s A 21
wer wfie ffr &, ww forsfwr arer efifFer () o
qeice ARl e daa & W Ay aw ddfifeq fear s gl
sfsear &t FRfRdT e STar @ Y ST B S AT e
Ft Rl @ ar G g #er S 2|

I & G TASA FTAF & 906 ad & d19 I(ad dg g
ferter aTTET S I SRR B e € gfea awd wfawy
YT YT FBT FIA qHA AT HioAa S|

& g (Crimping tools)
Fig 7 # wef¥ia Gh{®T g0 0.5 & 6 mm % Haet o Fear ¢ |

Fig 7

HAND CRIMPING PLIERS

ELN1321A1

gftee Ft U3 FT g TATfod AT AT € Sae ey g9 ter
gIHT SThed € 3T =t & e &2 aa 2| fafirs e o
& gafoa e gor s o Ifad e aor |t fhfe & o
T &7 & S © & a1 G o & FULy qnT &6 st
FAA A A== (Fig 8)  SIgAT AT it gadl & awerh
@ |

Fig 8

INDENTATION

ELN1321A2

CORRECT EXECUTED CRIMPING

af zfifmer &1 f o1fy e @ &t S &t g w9 i |
formT & a1fq Iuetr &t o) fawga awred &1 wfady 3= erm | @@t
forfaRT 2ot 1 =3+ smaves €| (Fig 9) # us 3Ifua forer efifmar
wafera fam o &1

Fig 9

NO INSULATION
INSIDE THE BARREL

CRIMP IN THE
CENTRE OF THE
BARREL

1mm OF WIRE
PROTRUDING \
CRIMP LUG

TONGUE
A PROPERLY CRIMPED TERMINAL

ELN1321A3
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26 & 10 SWG fobr T3 a1elr Uk o T H1 B g
Fig 10 & wsfera foram mam 21

Fig 10

JAWS MOVE DIFFERENT HEAD

TOGETHER.

HEAD

JAWS ARE
DIFFERENT.

HOLES FOR
S,&S,

SQUEEZE HANDLES
TO CRIMP.

—

AFTER CRIMPING
SQUEEZE HANDLE
FURTHER TO RELEASE
THE TOOL.

ELN1321A4

PARTS OF CRIMPING TOOLS

F AgER T ®T § ITANT SAATA! ATRT HUH F I
ffeaa srm | amat e faa stfwan a2 fimd & J9R
Terrt & forr ggeh e smar 2| ffEe iR oAt st
e W Tg Bd § T 3a-t agadr & et |

Fig 12 & 3 amgmwr 9gw® e fGamd & g1 T e[l

S, T S, F AT FH AT AT FAS T AT FHA 2|
fafrer spfa st &1 wedr g § FAT T qHAT S | FAGS A
i oy (stfermer) & sgfa & freifia et & (Fig 1)
Fo i gve TEh| e ™ 2|

Fig 11

APPROX. 1 ~ 2 mm.

(O
g D

INDENT INDENT
CRIMPED SECTION

PLACE JAWS OF
CRIMPING PLIERS.

MARK BAND

INDENT

ELN1321A5

g (Safety)

3H TR & T g %7 S9N #3a a0 el & ©F S
N JEUE L@ e |

ZTHEw % v (Terminal types)

TF FAHE SUAA F1 99 Fd THT (A% AL IGa qrar ar
ATAIFATH TT ST AT Aeeaaqor & |

e
* SV F YR, AT AR, ST, FaT AT(G

o FfAF AT SrAfd ATHIT Y WieE L@ AT FATR
=9 5 T F a9 & AFAR

* YA gfdae A gIRT aTe® HHAT St FS (A% (AT H
ff 1T T q* |

Za% GIT *had AT A ATYTE T8 g7 aifesd qoaqaq 5=
ATATT AT Tt AT ST T ST A ATH MY ST ATHN

RECTANGULAR
SPADE FLANGED SPADE

ELN1321A6

LUG CONNECTORS

ATIATHIY FIEST Fele] HBTEEST AT & |

TR g sttt & wew suerE g ettt
(Precautions for crimping tool application)

ST AT T FT THAT & T TS 8 SAIST HobeAT o107 g @era
& FFdT 2|

Rt g § aRade T FY 9 T & &R § Jiadd e |

Hed T F gar 7 B8 FEed W AnteT § fEd @ae &
qREaAete S5 & R 9T #it |

forfemT g # aRafda 7 & odia 1% & AT g H
gfRafda 7 #X |

afs w3 fam o aifaa & st @ at ' gid wewa 1|

ffemT & 3 Jag O & AFEs MF F ST g Haw
FeFaY & O ¥ |

FEAT s*t & aw (Advantages of crimping termi-
nations)

1 U& IUYH €9 & FAET T F 9gd AreAwdm AL A7 A
arrf | ded¥ eidr g |
2 FH FHAA HT &1 @

3 §F o @GUAT & THT TR B % Gl Bl o0 T AR &
AT & Adh HAT AT & b HIEAT T a7 Tles<T &
SATET AT gt &
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Hfeet Tgee - atewt A (Cable insulation - voltage grading)

S : T TS & AT § AT I S qb

o HIA TAV F FLHT FT AT AT

o Ties At Rafy Famn)

FHfeert ®1 === (Selection of cables)

AT FIE Had & @09 &7 A7 g7 q8 awar FEfarad

aat a¥ fuifRa gt €1
o AR & TH (GT)
o faEEAee & W

o HSYIC AT GA TS H Had w1y

el AT A el TR

T T THR-=e7 A1 e atfafiw amer g

ST aal 9X ¥R Fed gU Hfaat & amer i agd & a®
forer etar €1

FieeT AT FaEtwww (Classification of voltage grading)
qieest F FAFA FAT €
1 &9 dieest (L.V) s@rememE: 250V & 0 & 250 diee |

2 T Fieest (M.V) S@TERE: 250V S# 650V & e
250 & 650 aree |

3 3= dqlees (H.V) Tgmurd: 650V & &4 33000V & F &%

aftasty ama reuT: w&t (650 - 33000 Volts)

S| | et 1 Fe@r 4 9% I=F et : G aieest 33000V & FUX A & 4
AR # daTE (S AT ) SR AT & et T |

T STUIT |

e 1
fafte =R % faeE Faw
FT F TFR Fieear U HITE FTE AT HT IR @wy B.ILS.
(mm2) &

A AT BT (wiring) Faer 250/440, 1.5% 50 FEE F T [AT AT | 694 W ||
1 PVC Tfga 650/1100
a) AF-ATSIRd Thel HI
b) PVC smr=s1fad (sheathed) de | Yy | S AT
NREEEIES —do—- —do—- —do—-
ii) TTe-f§ we —do—- 1.5% 16 aifad T % forg B e e
iii)mme f& g ECCaar 3®e | 250/440 1.5% 50 e # =Y [ are e

qfea 3T e | s et are
iv) AT 2, 3 AT 4 FIS 650/1100V 1.5% 300 B9, [ A9 B STATEH | 694 AT |
C) AT-3T=BT(EA Tehel HIS 250/400 475 EECCICL

TqT Ud g {8 7w atar 650/1100 694 st |, I
d) PVC sr=stfed gt g, —do—- —do—

3 qAT 4 FiS 79 atar
e) Uad Jfedw (extrusion) —do— 1.5% 50 HY AT T 694 wr |, I

f& Ater
2 aieirefe fagaifea qar

vgfafaew =Tes afea PVC

AresTiad
a) TH HIS WTE qTUT JATHT 250/440 1.5% 50 X AT &I 1596

P
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FIT F THR Fieear UT HITET FE Eseeinica i) @n] B.L.S.
(mm?) &
b) ECC T gaTaX & a1e —do—- 1.5% 10 —do — 1596
e 79 (twin)
3 #ar e srestled THIEH aar
) T HS 250/ 440 1.5& 50
ii)2,3Ff?4T4§lﬁ3§?ﬁ?T 650/1100 1.5 50
iii) 7wer @uT 3 wie @e (ECC) 250/440 70% 625 ATE HETLH AT | 434« |,
64.5% 645 AR A @&
1.5 16
1.5 16
4 TRS sr=s1fed
) THT FS Jed I A A 'l [ 434 5 | I
ii) 2,3H¥4T4-§|ﬁ"€7§?|'lﬂv‘l'{' —do —- 1.5& 500.5® 50 | el A @&, 9 & —do —-
iii) e 7T 3 - Fie @ (ECC)| — do —- 1.5% 625 Sfe & srmamfi dew 3T | —do—
64.5% 615 FHeed, foThe AT 3171 I
e) TRS sr=s1fed T#=1 250/440 1.5 16 #F fou aor aff Faar
f) sfer el oravew ammTRA | 650/110 1.5% 16 (rfRveror Farer) —do—-
g) TTelT S sresTfed %=t —do—-
— do —-
5 dIT-IF Haed
a) VIR Rrgaeifia gav #g 250 / 440, 1.5& 50
wfaay fisr & e o 660/1100
ITETRA
b) PVC fagazifea PVC —do—- —do—- TAT FARTT TAT T TR 434 9T | 11
sr=TTiad AT 3035 wr |
C) TeAIfT $geies, 3T A —do—- 3035 s ||
AT AT
6 I Haed 3= WX
1.1 kV I
1. PVC fagaaifea PVC
ATBIRA Ha
a) sFatad | Farad
i) T FE 650/ 1100 1.5& 1000 THeT IS H HATAd Heed 1554
i) f& #te 650/ 1100 1.5 & 500 IqAT TET | Feer TIETT =TT -1/ 76
iii) Fe-wre —do —- 1.5 & 400 T shataa oTfad saeq START
iv) I @ strEm wre (31%) —do—- 16 & 400 gid | 8 st # forg
V) X &S —do—- 1.5 50 AT T TR Sfaefea 21
7 TS g, T, 1.1 kV 6 & 625 o W, 99 9, WA | 692-73
AT, THA HE, —do—- 6 & 625 g, T gav fEea
EEEICT & forw &, = g1g % 693-1965
a) fg #e Fafaa —do—- —do—- I, gl ST AT Hed &
b) & @ @1 fiw Fafua —do—- —do—-
8 arfeer ke garm Hf= A | —do —- —do—-
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qaz (Power)

s 1.2.20 - 1.2.22 7 gwifa Reeia

gawnmEa (Electrician) - amd, sargew, @R - qRum &few

IR AT - TR - A fAftmt (Wire joints - Types - Soldering methods)

I | IH IS & AT B AT I& AT qobat

o AT TR ¥ aER AtE WY S ITERT FaTT

o FERAT H ATATHAT TAMT HT TRRIT F THR AT
o FIF FHT TAE THR AR IAF STIRT T

o Aieetar # fafver Rl st AR & awet & =we @
o THHIEW FTHRT A TSR # TIE ey A FAF & TR 1 @ F7 |

Scan the QR Code to view
the video for this exercise

St & qfvwran (Definition of joint) : Ya =A% | e T
o qT AT ATAF ATAH FT SATSAT/ATEA (AT &7 74T
TAF ATAHT HT T T/ THX TE@AT o @9 | S a7 e
FF I THR & geaAT A% AEE @ |
witet % T (Types of joints) : 39 Fr & fafer g &
e ATTHFATIAR T B & | TF e g &7 T a1 &
S & STANT | A qTeT THT AT &rdr 2 |
= g g T S (3 o1 w &
fOT 21 37T Y2 3 s7¥aT U3 S (Pig-tail/rat-tail/twisted
joints)
«  #dE Sie (Married joint)
& ST (Tee joint)
«  faerfa=m d@er Ste (Britannia straight joint)
feerfarér e (Britannia tee joint)
« ufs=w @9 stre (Western union joint)
e STe (Scarfed joint)

s TS dSF AqTAE § AWAERAd stte (Tap joint in single
stranded conductor)

fmr 3w 3e 3w/ 93 ST (Pig-tail/Rat-tail/Twisted joint) :
(Fig 1) @& sits 37 fafaat # ST tar & Jef T Al 9¢
FZ A Afqaa T80 BT S@T & W T AT FSIE
STETET aTE | TEAT AT € | Al 1S & STH S5 F1elehdT
SRfed Tal =Aed |

Fig1

(

ELN132711

RAT TAIL JOINT

#iT ST (Married joint) : (Fig 2) u& faatfa sie &t 37
I | Y [T ST & et gedT & v I gd ATAHl
ifed eidr 2 |

Ffeh i gear FW Sl € 37 S F1 ST AW I TIANT F o1
T & T qdT a1 AATaF qer Siar |

Fig 2

ELN132712

MARRIED JOINT

& ST (Tee joint) (Fig 3): 30 STie T ITANT faa<or g &
f3aT ST A AT & TRt AYA FAT & JAT FAvART F 97 FewTtEa
FHEAT BT &

Fig 3

ELN132713

TEE JOINT

frerfemn sie (Britannia joint) : (Fig 4) 38 STie &7 S99
MAREE ATSAT & AT ATAT & ST&T FTH d= Tk FT ATAAHRAT
gl 2|

Fig 4

SOLDER

ELN132714

BRITANNIA JOINT

THFT ITANT ATARE AT arar gt aret & & off fomm
SITAT & 8T 4mm STaT AFF T8 & Ushel q1ed Tg76 &1 ¢ |

et & s (Britannia tee joint) : 3@ sfie (Fig5 #
i) T ITANT e Aret & forg Afde et & deaq
faga =1t 1 30w & forg ke st 2

BRITANNIA TEE JOINT

ELN132715

H
~



yfees @= e (Western union joint) (Fig 6) : g8 Siie &7
SIART SATRE ATEAT | AT & Aa1g ag™ & forg o s 2,
&l STIE HT%I AT aq19 § grar 2|

Fig 6

===l

WESTERN UNION JOINT

@The ST (Scarfed joint) (Fig 7) : 30 STS &7 ST a9
T FeFext § AT SITaT &, STet sy Iufeafa sie wteaeqd
wer fa=Te €, ST el #3eh F SOEAR a=rar aqre & e
&t R ST @, ST F 3SR A # T e S At
oo FgFed # & g

ELN132716

Fig 7
8

E——

(a) SCARFED JOINT

C——mmmmmmmmm—

(b) SCARFED JOINT

2mm AT FH AT F THe AT ATARE § SRR e
(Tap joints in single stranded conductors of diameter
2 mm or less): TR & AFAR w1 ek, v & @R

FT FAFE gAY A qars ¢ G o ow et 2|
qrra: e 9 F o e s & a9 g |
— uf¥ae (Aerial)

ELN132717

— ¥ (Plain)

— Tt g (Knotted)
— ufd Saa-gaead (Cross - Double - Duplex)

a¥a fr=rEw |te (Plain tap joint) (Fig 8) : a® e @&&
At I T AT ST €, i et & a9 v 2|
AT #awh F Afeew fAvaair am A g1

Fig 8

ELN132718

PLAIN TAP JOINT

uRew s feefae stie (Aerial tap joint) : (Fig 9) 7=
STIE 39 AT % ford giar & fee a9 wfy gidt & i swfer
3 dieeyd fFF famm w@r Sar 21 98 S Faw ag g9
qfRoet # for STg eidT 8| a' #¥d A WS e #
HIAT SHar & % Y 9 S1aT1 © 369 UF oFT AT a1 6ie
T € s ger a9 S-Twhie e @ Afd 8t a9 |

s Ik At st (Knotted tap joint) : (Fig 10)
TS I7h A AR site it sTforeheqar Fae aaq gfdad o
T & ford & Sy 21

Fig 9

AERIAL TAP JOINT

ELN132719

Fig 10

KNOTTED TAP JOINT

ELN13271A

=T - Aleedl & THY, TR A qieerr & faf=t
(Soldering - types of solders, flux and methods of
soldering)

AT (Soldering) : AT &1 oTq @iet a7 FSet 1 for
ferererTy R it ok @, o Atee A o ey o et
& orarshT et it T aTelt eaett 1 qorr & %3 eidT € |
fererer g frema t et & wfier g & forg ster sar & arfs
& frer &7 uF qdelt e & SIS &t oI qaet & g9 T 2
TieeRaT #1 srawawar (Necessity of soldering) : @TX sfi¥
FIH & A ATABAT AN ATCAF FSAT IGIH ATeAT % THA &
EHT =A1RT | T2 Fae A(TF e & I AL & qohdT & Il
FIH STE N FT1e T A1 A ATAHAT I FEA AAT HETLO
F g A & ford wieeRa i 2

qieet (Solders)
el & T AT o & amer s e 5w & faar w2

SIRETRE YT FEATAA IqIT
aw
foreger it f-60% | 185°C. | ¥gd wist
Tqlesx qET-40% | srar gonfe 1 fa
365°F. FAT AT
Ales T mfe

@i & fordt wgew @iee (Solder used for copper) : @R
# T USie % & § G g TATT QoS FEATdT & | FeAraw
Hiee ¥ | T Atee¥ U T (frsrr) & a9 gid & foms siferaax
femr sfie e gtar 21

TIeeT F IFF it TATTAA F¢ a1 F13F (Factors influencing

the choice of a solder)

o< & TG B THIET HLA arod w1 e 8
T (melting point)

3T T T (solidification range)
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gedT (strength)
« ®3iear (hardness)
s T (price)

A (Flux) : 9Tl 1 §d8 T2 STTRITEE &1 Hiel 31T Aieey
iR § I (AT & T F | TYh TaTY FAR sl
gl

AT % AT 0 (General properties of flux):
& Ao e &)

* THATESH, ACHIZSH TR H AN FLh Alee<A dd Hi
ATHATES A g & @A FEAT |

*  Hiestd WiHAT # I: ATFRNEHLI Hl UHAT fored qiee g
ST ATt ael 9T Ales SHford & @k |

* O AATE § AleSY JaATS i AUT Ieh HIAT forad atee? (4
S AT @€ # e T4T8 & 8% |

Hice T FT THIY AT & ford T Foaad & [giRa wear 2|

e daet Ates T & forg STt by o aret et it geltas
FAT T |

T

aTg | FTE - I F o

AesT FT THT

1 e STAAAT Ao

(T =T & 7 Goh e FT & o

arat faer o gedt T Fed @= iR TR aieefRT

& Al ¥

2 | <tfm S e & sied §

EECERIIKERS

3 AT (aTATeTZA
T TfRd)

Areefar & ford a3 ATAS! F A & ford

faga &+t aRepa dteex

Ties T yotret (Soldering Methods)

TR s & T@iee? (Soldering with a soldering
iron): @iee T &t Fatow ara fafer aieefRar st e gy
& o f& (Fig 1) ® wefiia frar wr 21 st s & 72w
AT & & ford g8 &ATIHAT & AR H AT ATAm 2

Fig 1

ELN132521

SOLDERING IRON

TE T T AT TEAT & AT T SATALA SATHTT I AT & &ATTH
I H 3T € |

ar e AieeRa (Temperature controlled solder-
ing) gfea oy Tei 9% B¢ Teal & i< & ford (Fig 2) %
AT ATT RA = e g6 #1 TARTElar e | e R st
F ST YA A Areeal Hf sidl & A AT AT & o7 FT
& faafia gt &1 g atees & HROT Sfad e TR ST HIY
GUTET Tt w1 T Y 7L FwAT | ITeew & o fafem am
FT FT A AT < |

e 19 & @ieeRaT (Soldering with a soldering gun):
(Fig 3) ® wefia fafyr aftea dieefRer Si9 arg sfe aew T
w1 | TgH H AT S|

= fafer =1 e & & wos § yarfRa g 38 Hfora wt
| AT FY ST AT HIST AT & AT IHT qLAAT & ST & T
THHT A 2 |

Fig 2

TEMPERATURE CONTROL

ELN132522

Fig 3

ELN132723

SOLDERING WITH A SOLDERING GUN
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STl gIRT Aiee T (Soldering with a flame) : s AT
ST & ST &THAT FTAT STl & AT SATAT I Ao T fohaT

ST 21

Fig4 # =& fafar &7 fewmar o 8 | 308 afRa s giar @ s
IR &7 & a8 ®E0 @), TR AT Fad w1 TEr w1
AL A T w1 § $9 SgueT § oA 2

Fig 4

ROD SOLDER

SOLDERING WITH BLOWLAMP

ELN132724

o fafer & sarar &1 o yawe aifea gar 21

2 miee (Dip soldering) : (Fig 5) & wafia fafer &1 s
HTAT IATE ¥ Ffad a7y 92 (PCB ) 9% 7eat % qar fefar
F1e % fordh ek &A1 © | Hiee ¥ et foa ot ST At wrea foreret
AieeY # gat a7 & © St faga & Sfora gtar 2|

Fig 5

COMPONENT
SIDE OF THE
BOARD

ELN132725

DIP SOLDERING

T &t etfa Feredar & e B s awar 2|

w3+ Aiee R (Machine soldering) : & fafer 1 s wram
IATE % ford gtar & ot 3 R a2 smeanfRa & o freem dteex
a1 dt & fsr i e aieey oftwar & de gy srTEs
TR & dlE ad 2 | Aieex & I arer wes At & @i awmd
H ey ATaT &1

Aot #t a@w=t*ar (Techniques of soldering)
e § (7 ger geam &t &

SR A T I & T@T

FicsT o S aTer AT B @ AT

HIeST ATATIA FHLAT

Tiee AT Z& 9 T =™ (Tinning the soldering iron):
IS AT LA &1 AT I¥ Ao ¥ Bl AT TT T@ & o A
T TAS HT Tles¥ T Tafold HLAT ATRH T TIHAT T T FETHT
Fed 2|

TE A F FHIS & Wwo AT SIAT & Y TT&T 37rar STeret
T & a AT Srar € | g9 TvE o & a9 g uerd # gen
F ot O F92 & w=s far St 21

A FA I A &1 7 TR & I A & ford e am
F1 frerteor &F aear & | afe ade ard foa &t & at ge fee et
2 IATT 3= ST & A Aae F & § & F & 8T FX F9
STt HEAT SATava BT & | IFod w7 & Hithe 7t fi¥ ¥ gferer
gt 2|

HASTIT STTIRA % Ak & TSI ATT I T A I Ales < Al T
AT @ 3R o wie & e @ oY fasr =t foe & @i |
o %t AdT X Alee¥ & qUEIAT & f=ras AT A1 | th @=
ATE FIS FINT AARTH Alee &l ger 7 |

TAM XA &1 Fof WiohaT # (Fig 6a ¥ 6b) & weferd fam wom
gl

Fig6
BRICK SUPPORT

OLD FILE

(a)
TIN SHEET

FLUX AND
SOLDER

ELN132536

TINNING PROCESS

It =7 & o 87 9I° 9 daE UF Y9 Wi & S g

Hiee FI AT qTeAl AE F1 @3 w1 (Cleaning the surface
to be soldered) : s1ast Fee R & ford deex 0 S aret
AT & TSB! A¢8 § AT a7 ST | TS g do A A1 &
TTE T AT S 9K § WS FT TIAT TS F 0 & & FeT a0
TT(ed | TS FIA & GO d18 SATRATHI X FLA % (o1 FoAa
F g ATAT FT A7 A11eH |

w FT 5= (Applying the flux) : X5 @& wora & 1
# ATt e STar @, F qde a¥ foght o #war & arts g8
e ST @ ar @ & | A U a6 @ Fig 7 § fwmn
T 2

Tieeew &1 77T (Applying the solder) : &R & AT 9
AT faar ST arer |fee &1 afkATr AR wear & oy wt
S e TRTT 9¢ AR STET 3F mm STEaT FH | AT
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Fig7

ELN132537

APPLYING SOLDERING FLUX

& Sl & Atee R & ford v faga i< STaeA &1 J4h T &iar
g | Safd a2 AT & Fad e AT FLGA F ST F G
F & ford a1 SR g T B €

Tieg¥A Arautt=Et (Soldering precautions) : @de! & FUX
A=Y % YaTfed B & g T9aTd ATALA Ff 8T o |
FARTE S o #t afad & & &

* AR AT IF& LT F

* HeF o Hieey FEAT 2

* I & WeH

e HY A= & AT (Soldering with pot and ladle)
(Fig 8) : a2 ATHIX & HTH A JSTUTIS alel ST+ b forg Afedaw
q(e A ASA HT TEAHTA AT SATAT & | Tiee T HF TiC & T@T ATAT
2 S SATAT AT FTLHIA FIRT TH AT FATAT 8 | IR F (e o
FTet AT T AT fHAT SATAT @ A FART T UF Hle AT SATAT
=

Fig 8

ELN132738

POT AND LADLE METHOD OF SOLDERING

T TIETd dlee¥ &1 ST aTell dde I¥ foeer diee¥ &t i
SFFFHIOT H R ST & | fiear g2 Aty #t uF @@= ¢ # U td
3 ST 21 s a R % 919 adqe a8y T T8 FY Ad
& St frser diee #7 SiaT & | gA: @leex ATifia & s &
AT I8 FHI: de T FRAT S 21| 37 Je quey 9= Afda
F AT | AfARa AT St ¢ § UHAd g & a1e § I forererran
ST 2|

THMER Fae & Ao (Soldering of aluminium
cables) : TR et F1 AR Aid ATAH F Aes AT
F ATAT 3% I=F AUR! G THAES AR O TFfa &
ATHATEE T % HR0 A1 et wegfhfaem & arg § sremaxfoa
g WX ge A &7 St @ AfaE FfeT gtar 21

IE ATHATES URd TleeRd & AW qTell Ade & Ales &IRT
Hrer & et 2| FeeY T ddE F ATARE AN F HI; Al
fohaT g gET & it TSl © | qEiod TgWET aie T &
forr dice MY w7 IUANT AT ST & |

Hieex (Solder): vegfafaaw wmadl &t sied & o us famiw
THY FT J3 Alee? oreH e 7 g Tfaerd &tdr & S foba
STAT & | g3 Hiee¥ AT &d & et Taei® 300° & FH g
£11S 5479-1985 yg A=Y FT VA HTAAT &1 faawor I
2 ST T TTaEt & A F o T S 98 ar
g wfeft uw § fagwor fa=ar @ 2

T ey # oy o1 &7 ST AT A0 € | 37T AieeT
F T AT T F AT TA FATH | AT SHet & AeaT
T faer §¥=T 51% T, 31% feet 9% st 1t 9% sefiaw
ST @/ A ALCAP #iee¥ § aToR # TefHfaas ardat
F Aiee¥A & ford IUae €| 30% AR FYage A &7 e
Aiee it THfHfEw e & aieed # o Suee 2|

o (Flux) : T AT =t & fiee< & ford Tfafhan TR
& AT FAT FAGSH Y6 AN Jg A< & fordl ST AT
H A A S| AT FAF D GLAAT AT 250°C 9% e SATA
& ST SATHATES T Hi 8T F¥ (T AT FI heAel H Wl AETIH
Bl AAE F g SI-ATHATSIEE F¢h LA FTA & A0 a1
T e |

ST FAFT FT G I I8 ST % T8 0T 360° & FAT AT
I A T & | 37 THE & AT FAad H (Aeraad #¥ adr
g A STt g T AN & FHE AS & 1 w1 &7 dhe
e FAT 2 |

T HIXT TATA THT T TR % aT9 & 360°C & FH Jae
TEAT SAT9F € | TR ATATT % IS A T ATHTAH
TFATT % ATH FHIEATS Foradd 3T A d&r 7 2|

TR AR &1 utwEar (Procedure of soldering

aluminium):

THMATEH Ha T AT A6 O & Frgard o (Kynal's
flux) 31T Fenge (Ker-al-lite) fafSre we & W T ™y
Aieeed foram &t fier e T s <= 2

AT THT & TS 1 Y & STATE Hael F1 ATAEL 0T
F

Afeat #t fawariRa ¥ forad art #it aram fees i e
B §% AT & TF a9 & qd8 & [0 € § T H |
AT % (et g AT &7 F97 e T T AT Y AT
X FGA &1 (ot Ales T & WX FT Fad (6 T A1 &1 Arfad
F

STTF T AT HLah (9ot qiee & I AMfed H | Faad

T Aiee T H ATUIO TihaAT &7 TH %9 & I G0T dh
RG99 % a¥ A< § Terd qel & o |

MY : TAFIEA (NSQF dwifee - 2022) - st 1.2.20 - 1.2.22 & wwita R 51



STfer® ST & TwETa AT U1 T Ewo g@ F9S § g1 A |
T T A AAE I T U Y A I9 fUrerer Aleew
i el

T & 3T el & LT b At ot Jaferd &3 e fomm feemar
T A Helet 3T HT g&aT & TFRIT T | 7 H 9feder & & =i
AR Fee¥ &t BT & & ford et it forarer Tee¥ FIT Sfrwar
T e w1

Ueh @53 F98 & o7 ol &t 7o & |

ST § AT & T8t YHISS H1 ATl Y &1 Tk TLq AT I
AIe S|

TR F AR Fa T LA A ATl araenteE
(Precautions to be followed while soldering alu-
minium) :

4T dF U &9 § @0 8l o d Al I7b ATAHl & A U AS
FAMT € AF ASAT F1 A€ S § g & ford wrawfaa & T
T AT FXA & TSt ac &l FoAad HY & |

g (Safety)

SATERAT AT & FIRIA FAF T T FHT I ST AT | e
fefer & | &7 90 & oISt /=T § FAA St &, A Fhfory #eATe
&t STt @ fof g7 s 7 o | o e st & S g
FTA A TR U FT AT ST &, WS 3 IR YRATT & F=AT
=T |

T 1
T[T S aat ®1 afawe .
°C | ToTE AR FITAT
] e fem
SnPb53Zn 175225 | 52-54 | 45.71-45.21 170-215 CINIEED AU T *F FTAD HLAT
SnPb58Zn 1.75-2.25 57-59 40.66-40.6 175-220 -do-
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qaz (Power)

I 1.2.23 - 1.2.26 & gwifta Re=ia

gawnmEa (Electrician) - amd, sargew, @R - qRum &few

T WSV FaeA - HTEAT - A - TR - A - W&o (Under ground (UG) cables -
construction - materials - types - joints - testing)

ST [ 39 IS % A | AT TS S Fqahl ¢
o UG %aer #t qfsmer 347
e UG ¥aa Y |1 T HIAT

o HaA A TI® TRIATRTT TSIl & TR | qaqT9 Y IS G AT
o N ®F AT * foTU ITEHT T AR AT Tol RAew F THRE F AT TAG X I q@T0

o HAA AST & TR AR I+ (qo™ N it s=
o %ol & T AT qLrerer Y et aamEn)

JETESE #awt (Under Ground (UG) cables)

FAA T qATEC UHT il © [ 8 Fa19 F 6 qol & AL
& = o fohaT ST @%at © | ST Fad | &1 AT e AiEE
FISHCY T AT ©, TAT FISACY & {oT AT SHIANH BT ¢ |

Folfrgeh ITa TR A7 faafRd e ST aear & aves dag
T & IT ST ATIE Fadl Ta(d & | AT ATSE ey & oIk
a9 2| S99

@ (Advantages)

o T AT Al F g afq @ w g

o T@X@E F TAl HH

o T AW F FH AT

J%a (Disadvantages)

T o u/gFa f 21 T 2

« UG Fadr T&fd # Tifss Fd agd ifes star |
o ST H HAA AfTH Bl & |

o OH ATZAT & AT § = dteet & (AT § ST AT
& 9T & AT g |

gafeg UG Faar a+ft @ siid @ ST OH @TeAT &t awTeT
TR TeT 5t (i) BT SATATET ATt I et JA (eee! argat
T GIEAT B gre § Aoy Fdt el

i " % s
i eI H
v el TEET & frfaat OH w=gmaee & sigAfd 7€ adr |

UG et 3 &= <= (General construction of UG
cables)

TTIVE shelel | AT & § T I7 T & A% Hoeae Sid &
ST T T § &b B1d © A LT Faal & (oY @ 2 |

Feert # srrawEwatd (Necessity requirements for cables)
HTIRA: Faell 31 aAde & & Heaaqul A &

i FEa § GgF FUeae I=9 ATeddl dTd {¢UE did SredT
T HfEH FT g 9y

i FSFIX F ATHI FT TI9 a7 AT AMRY, AT(F Feer AT
Ty Fifed Ale Fie H 8T FX 8% AL alees JIT B
T ATHT e A HIHA HT T |

i FEA F THIAA T IILH Alers st =Arrey foaa fewmea
fa ateest &t gear o @ |

v FEA W ITIAT HebH Gaar sl =iev | Sew 7w s
T Y S AT q&T §Aad H q8d # a9 |

v #FEd # g e quia: e e wifas A o
e at W=

Fig 1
ARMOURING

PAPER
INSULATION

CONDUCTOR BEDDING

ELN133011

CONSTRUCTION OF CORE CABLE

Faet #1 =T (Construction of Cables)
Fig 1, 3- #IT Fhaet & g fawtor &t gurfar 2| f&fder s &

i) FY 3yt F+<e¥ (Cores or conductors): Fae ® UF a7
TF § AfIF FY (FeFe) & gd ¢ | JE iR Fwar & &
g v & gar & forg gamr @ @1 Seeww & fou
FrEhe Had AT H [Q@TAT AT & ITH e Af9 & | Freaey
f&s afa a1 T & a7 eid € | AT SHE ae At
gid € F AT Y I=9 agAdT TS FIAT € |

i Z7geTE (Insulation): TaT Y AT Frede § FHIAIT
FY ITYH AILTE BNl & | AT 1 AT qeesT Bl HLHAT TT
fiT wecdft 2| speee & forg s 9ar 8l @ gmreee
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YT, FTHIE HTH T A&l IT UGl H Sl o T Sl &
arf erfeona 7 =

iii a7y T (Ferferw o) (Metallic sheath): ae & i
TAT ATATIROT § ATEAT, A9 A A SHAFRE 527 AF o€
AT ATHATZH & q9 & (oY a8 (9dr g &
AT o1 T (HeTford o) 3HYR9 X A A €,
ST fF (Fig 1) ® gt 1 €| 97 #6999 7€ 1T oS
fersror &7 FAT BT 21

iv ®WTS &1 93T (Paper Belt) : &3Ed 3 ccs HIX T
gofieee #TTS it Tl & ader 9T g | HY & " &

TTelt T i g A TeT 9aTed (AT 1fe) & AT A1
gl
v afE (Bedding) : 91 #a9 & UL (ST & d8 ATl
ST & forEd Se oraaT 2T ¢ 99 fhgew et Bl © |
AT T TS UTg FAT F ST & FEAET AT €, AW
AR & & aTelt Fbfasw &fq & =T & 2|
vi SR (Armouring): 3T & Fux smHfRar sy STt
g S uF a1 3f % TeaTgse Wi @ &idt & | 3HeT e
HECT BT THT el Ht S ATAT HehfIo &Tfcy & FATHT AT
2| T Faadl § ATHRT TE # AT 2|
vii aff T (Serving) : JHRET F agEvew # fRafaat &
AW & fog WER 9@ (SE1F Je) T Ta oawg At ©
IT® FUT | gt afdT F=T AT 2|
I THT AT, ATHIET T AT et I Feaed 9o &
A & forg & T Sar & Y arg oty # AwiE afa &
o & forg T ST 2|
FAAT H STANT A0 AW ATl T TR AARAT &
i) T
i) TS 3fUSAT TEX
iii) TS FE
iv) aTfere #fes® di
VIR IR ECIECRCE IR ERS
Fae &7 FfwLoT (Classification of Cables)
e afde % forg daer #1 afieweor Fe % aF O € (i) Fae
& fAwtor § ITAT # sRaTe 3gAeH 9ard 7 IR 9 (i) 98
Aieest fores forg &aer &1 aAmaT o weT & | avfteer & fafey
FT THE FHAT AT & 3HE ATAR 6 & Faa w0 . o qa A
FieT AT & 3H TR €
i) e-r (L.T) Fae@ — 1100 V A%
i) eTE-d=re (H.T) &eed — 11,000 V d&%
i) gIe-2=T (S.T) Faed — 22 KV & 33 KV %
iv) TRgT 8T 39 (E.H.T) %eed — 33 & 66 KV a%

V) THRET X alees ad —132 KV & ST

Sy & affa &t STEed @ SO W Fad F UF AT 0F @
st Frs fisiz a2a & 712 (i) R #1< (i) 3 (i) FF-F12
(iv) BIE-FIT TATR & THaT & | 3-5 fomew & Srarfar aieesr
AT die feuie w a1 @t 3-Rwer FT Faed a1 3-F Fael HT
STRT AR Far @ |

i@+ &t 9= Fat (Single core low tension cable):
Fig 2 & f@mar war de=at o & qorteft 1€ & | et &1
qremer fAwter R AT € e &t ateest (6600 V) 9% Fae
FT A T AT FH S BT 2 | TE TF qFA S &S
I FX (AT Tgfafaew) FiT gar & ot swfrmds 9ue #it
YA & Fgoiee gt ¥ |

Fig 2

LEAD SHEATH

STRANDED IMPREGNATED

COPPER
CONDUCTOR

SINGLE CORE L.T. CABLE

ELN132812

3-%% afaw % forg F=«r (Cables for 3-Phase Service)

AT Feer FT AT ITAT 3-%of qEX H IgTW | AT
AT & | 39 FoT & forg 3-Fi% Fhaet ar 3-Rirer i Faet v
START 3T ST1aT €, s 1o % F1T 66 KV, 3-F1Y Fhelel
(i.e. St FX fowtor) & ITRT § foram strar € | qunfy 9«
FrRT 66 KV, 3-F1% Fae agd dar o wrer R aav 2 |
zafory ey Fad &1 I R smar @ | fAeafafaa
THY Fael e amTaa: ST 3-%9 afad § fFar sar
gl

—_

deeT #ad (Belted cables) — 11 KV d&
Thi=s e (Screened cables) — 33 KV & 66 KV @®

w N

Za1a #aa (Pressure cables) — 66 KV & smaT

-—

I=T 9o (Belted cables)

7% Fad 11 KV ateest & forg seter &t St @ fohg sramemeo
ferfa & @ ST 33 KV a& & forg o famm smar @ |
Fig 3  dwes &aa & (AT & JHl 395 83 o |

2 whi= %aw (Screened cable)

3 FaA 1 IR 33 KV aF o stmar @ g g= fafvre
gfRferfaat # 66 KV d% Y £9 Faa &1 ITAT far o € |
Tl A & 2 T THR 8ld & H-TET Faa dX S.L. TR
Fae |
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Fig 3

PAPER BELT JUTE OR HESSIAN AT THE TOP

LEAD SHEATH

THICKNESS OF
INSULATION
BETWEEN
CONDUCTOR AND

JUTE OR HESSIAN SHEATH

TAPE

ARMOURING

BELTED TYPE CABLE

ELN132813

i H-=127 Fa« (H-type cables) : 37 T&X & et & H.
Horchstadter & @& &« #ed & | T4l I=hte, H-2137 et
FY fAwtor ST Fig 4 # g9y Y € | 8% UF FiY gRiHes
9T F IR & gl fFAT AT € | B UF HY & SHAUA FH
HeforF BT % §RT Fa< AT AT & AT U SIATel T A waw
FIEA BAT & | FIX Ft 39 a¥e & @1 91 & f& wefos &
TF X gAY § Fleae a1 g MY AfafRes defFe awe 3 FT
B § T v © |

Fig 4

CORE
PAPER INSULATION

FILLER JUTE

LEAD SHEATH MATERIAL

METALLIZED PAPER

COTTON WOVEN
MATERIAL

JUTE TAPE ARMOURING

H TYPE CABLE

ELN133014

T H AT dee 71 &iar & fbeg ore ofvwr, afer, s
A = afdd geet & ave & gl € | I8 ATE & q@r Jrar
2 f& Feffes aee e < o & a7 & uF FX & gofFgsher
FRTE & | ST BT 4 T (3 T BT AT 0F T dw)
A e oy, o qiefEe aidr @ |

@ (Advantages) :
TAEATFEE | & UAT Tihe AT ATZSH H ST AT T &
Hefors forT Faa & FT sTa=r o1fth & Jgrdr & |

i S.L.2=9 = (S.L. type cables) Fig 5 3-core S.L
T Fael & fAATor e it gortar & | g€ ameEa: H-ewy
A BT & 8¢ TG FIX & oy gar o e oftw & &aw
foFeT ST @ | ¥ AvE & o w99 ey @ fahg e e
afdfr g & |

H-2Tew &aa &1 gl § S.L 2187 &aa & 2 Y&F a1 8Md ¢,

a AT I & FIT A FIY AHSIST HI HH (AT ST TohcdT E9T
R

b) EXT T AYE & A< M & T & Fa F AreAT (bending)
AT g0 &

gif 7= & &% S.L. Far 7t 3 die 9 H - e & e sfty
F goT # Fgd I it © |

Fig 5

CONDUCTOR
COVERING

ARMOURING
COTTON TAPE

ELN132815

SL TYPE CABLE

3 39T *aw (Pressure cables)

66 KV, & 31fers & ¥ dices & foru, @ielle 18T deer forsaeier
TE ST & FAI(F ATESH & ITFEAAT & FILUN FHANA H TAATE
FFSTST AT & | T ATRFET Fiedst 66 KV, & SITeT 81T @
TeT YIR IT a9 Heel FT ITANT ST & | 50 d¥E & ol &
ATESH H B & forg AT FT &1 TFTAT AT 8, TS aST©
% LT T AXE & Haol &I AT Hhalol Fad & | T THN 3 FaT9
FAT & ATAA BIT FaeT T AT IR Fael ST AT STIRT
F G e E |

i e & W Faa (Oil filled cables) 3@ a%® & #ad &
AT FT TATRA FIA % {17 I T IS AT & | FaeA &
TS & I g0 (500 m) T fRrfa der & aredt & At g
ZIRT AT ST it q919 & A1 =" § qens fFar star
g1

TAE | A AT 99X FT AW AT & AR AZSH H AT
FaM & forg ASqR faham AT € St 9=at & @i a7 a9 @ |
ATZZH H T % forg SAiaet ot el HT ITANT 3= dteest T
Y fFar o7 Far € a7 Fiest 66 KV & 230 KV a% gt 2 |
At foher Fael A9 THE F A

i e FIY deweT WA

i e Fwe s 9|

ji - e @ A9

i famer Fiv FTFT A9« (Single-core Conductor
channel)

Fig 6 fRmTer T dheeex A9, 3t1aet fohet et &1 fAwtor fawame
& femEmar & |

ii R #FT o 29« (Single-core sheath channel)

TH TSN & Haol # Al haol & ATATE Fredes difers eidr &
AT 3AA FOS FT TS M BT & | Bl A=A SF€
aTg ¥ o § et & € | (Fig 7)
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Fig6 CONDUCTORS

SERVING

BEDDING

LEAD
SHEATH

PAPER
INSULATION

ELN133016

SINGLE - CORE CONDUCTOR CHANNEL OIL - FILLED CABLE

Fig 7 OIL CHANNELS

PAPER
INSULATION

CONDUCTOR

GROOVED
SHEATH

EL440917

i 3 Y AT HiA Fa (3-core oil-filled cable) : Fig 8
# famma o & fF sitaer g9 @t s o R iy s 2 |
7% 99 o1 qefiee ) fofad g Rew g smr E@r € |

Fig 8 OIL DUCTS

LEAD SHEATH

CONDUTOR

PAPER
INSULATION

ELN130718

THREE CORE OIL FILLED CABLES

@ (Advantages) :

a aEeH AN AFHHI Tl &Mt 2|
b @i arET I AT SEEalFeE & Fgear 2|

c afe forshet & A Teell A | &1 o< 3y & &ffq gefda &t
STAT & AT e Fiee #Y a1 = Sar 2 |

T+ (Disadvantages) :
a Tag It arfy yRfiE fraa ue faew &t sfea e @ |

i A\ 99X Fa (Gas pressure cables) 3T EAH ATEIH
& e ATIAHLIT ST FXA % [T ATGTS dleest 9§ ST
& | SETT AT Fhaet HT AT I=F 979 % Tefi e ST &
AT AAHTH L ALE TATA &f a1 © | TF & g9 & qaa
Te & Yeaw @i I eiar © A et off arsed i a8 FT
a1 & | a% A9 WR-Faed F sidfdied fEid 2 |

Fig 9 ame<t 99X Faet & & & fIwmar & fSrat ey,
T AR ded F grer feomea fFar @ | Fawr #wv fAmir,

AR AifiS TET Fad 1 d¥e sial & A% g AR
PryeaR @ a4 W & Jiers atfae dad a0 gadt 9 75%
g | PreaR @ | &1 9T Y a6 Sfawtg &7 aar
& fahg Pryemar R &1 g1 R 9 @ & e oy, e
AR A AE BT © | 7€ ofty uAd Few ew & gefaa
ST € | Faa A9 23 T 13T § @I A © |

Fig 9

ELN132819

EXTERNAL PRESSURE CABLE

qET & GET ATEEET 49 & 12 - 15 AgASAE qa1d I A
ST & | 36 See IRer FdeT # I FAT & AW aEed
F §F FT o1 &, ST GIY AT F1 Ial % d9 a9 g% © |

@ (Advantages) :
a *aa AF AT FLE F 987 FC G5 ©
b | Fac & ol § (9% aieest I¢ HH A ¢ |

C TOF AATAT IXHT AT &9 SidT & ¥ Arggre ag
Sft ST it ST FAT € |

T+ (Disadvantages) :
T AN qgad AHF € |

FaA Y ITH TEANA [ & EE 9 WY wfigpa b ar
e

PVC 3gers Faa (atefifrmTEe FerEs)

M Srareer (et Saeem)

PILC ¥awr (FTT ST A )

XLPE & (T foieF el wrehiT)

PILCDTA ¥ (IR 3GATT AT FAT TAA 2T AWR)

JiwTa et # s (UG cables laying method)

qfa Faa (UG) ®&maar &t fssaeiaar 38 ad ax fie
Fedl @ fF e ae) s 1 @ T @ a9F & ded, 91,
S, I FAF TATe #Y BT &1 ser T € |

JimTe Few # g™ #it et (Methods of laying of
UG cables)

ASTATIVE Al sheel & fao & fafmt fe-fofaa &
1 T=kve § @y fosmr
2 qrfersr ¥ fasTET
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3 & # & T fasmr

4 FAT GET & e & X fawmr

5 gHTAt ar erat & v s

Feet & TANT & THT LAl AT qraeiat (Precautions

while handling cables)

1 Fa F A T Ad T4 |

2 %Fad & fages § O |

3 FaA & e A [ao™ F A%, I8 d FAT HLAT A2 AT
ACHMT A112T |

FIel ®t ATgA *r GHEAT (Cable jointing process) : @

st § faefofaa wwea 2 |

a fEgE Qg gem % forg Faw &1 aé% 719 e |

b faga g &t gew |

c A« foRd e &t I=% IS F T a7 &AF & g |

d wa/faywe i & 5T Faa & @Y T9r 9w & A &
oI |

e FaH F g9 TITHLE! B IUAST FHIAT |

f STre & T AT SoTd 1S AT 37 foheft T&1o7 Ster ot T /T
TIT SIS & a1 Ht oot gu fgae atfie & s |

g TS AT Alee qrad AT Fee I fave Aige ot & fafa
# 9 ggeter & Rafa & T4 1 dtEe # qaw F d AhA
# forg Faa & ofte st & enfeass witam ar s wigq #t e
FEAT |

@Y AR-I AT (Straight through joints)

FAA AT IUETT, el AU, Had & IJTATAT, SIS & TqE
Tt I¥ faey g figr ST =l |

PILC #=e® % foq (For PILC cable) : 9% gqcies &ar ofrer
el % foIT AT df i Site & STFNT & &versite a1 11 KV dteest
Ue s AR Stie AT srar @ |1 11 KV & siftes, aifis s,
FIIT T T T T HT SAd ATE % AT, BIET Fid TEI0T JTo
ITIT B 2 |

Flg 10 P.V.CTAPE

WRAPPING

WIRE @1mm — CORD BINDING INNER SHEATH

CORE —

PROTECTION CAGE
COPPER
ARMOUR

CABLE

Fig 10 # S&T Site wrar &
& ST (Tee joint) : & siie 11 KV a% Hifva & |
F SIS AT AT St gU Yo fahe AT PILC Faew & forg &t & famm

ELN132824

o % &1y At qur PVC qu XLPE #aed & forg gt gu Wi
fre % amr S & | (Fig 11)

TEE JOINT OF 11 kV PAPER INSULATED CABLE

ELN132825

Fr-aie fR & wweem (Tri-furcating end connections) :
UG #aed &t arg 5% &= of1fe &t are & forg Br-amfaa s
FT ITANT fFar ST & | F Ar ar 1.1 KV aF I g T T&
# a1 11 KV & forg gt g aie T & & a%d & | 369 T6R
& e T Fig 12 § goriar maw & |

Fig 12
2

TRIFURCATING
CAST IRON BOX

TERMINATION FOR PVC CABLE

ELN132826

Fifirw 1 T aur w3 # fafir (Method of preparing and

filling compounds)
— T greT (&) (Hot pouring)
— =TT (8aT%) (Cold pouring)

T @ Ak (Hot pouring compounds) @ a1 &TET
& forg 180°C - 190°C & 3rr: &ATdT ara ader 90°C e dTq
% fagfima =ifis s 8| & |

i srer:ETEer 71 (Cold pouring compound) : PVC F&e
F Sirew % fore erer gu I Tafa & 3w & ofia ster st
FT ITANT foFar ST & 1 38 11 KV 3= & Facd d% & STgoan
& foru fefora e mam @ | =ifires & IS e @ arefrerfamt
FEAT EaT & | fAmfar 3t sgemmer % SAgE 3t qeF gl & i
et q¥ e smar 2 |

FI ¥ F THR U A4t RAfA (Types of Cable faults

and their location)
FaAl | AT TH 3T &
1 7eve W (Ground fault) : aft e #1 ya® Faa &

MY : TAFIEA (NSQF dwifee - 2022) - st 1.2.23 - 1.2.26 & awita R 57



FL T AS I AT T TF ST AT FAA 5 AT T AHSSA
& HFAT © TH “USTE Hiee Fed & |

2 wie affe i (Short circuit fault) : 37 3T FeF &
= AT YOl &, A SAF 9 FLE T AT TaATRA
g1 & I “7d afthe wree” FT ST & |

AISIET HIX A€ AiHe T FT GaqT @M= & a1+ (Methods

for Locating Ground and Short Circuit Faults)

3 fafyr § aeve # @EEd #31 & forw seATe G sar
g TIE Y 7S Afhe v 379 F+r g & S siiuw afdhe aiw
F T FI07 & ford geawre &3 & |

AT HIT Heed & ATHS | I8 qoATe af At & {6, aod Teat
TNTE & TAF HT B AT FIY % arq § gaAw Tfarer Hit
HIOET AT | 3HE 8 SH FIX & & F3A § Aqg fHadr & o
TSUE & FIee B % HIHA H IT Sl & X IS qlthe BIee
& ATHA | HIT & AC B H W A © | T S T STAT
gT3e ITe afhe wiee & @ & forg v srar & | 3% Faa aa
& ITANT 36 7 @t € Afe Afe Fae gl Faer a1 Fad &
qTT TAAT T |

qT T FT FE e foe & fraia ¥ F3ar & | 37 aLreron
FT ATH T8 © fof ITH R O @ fF wree &7 wfawte dedr
gfde § o7 germ & ¥ gaferg aRomw &1 wsfaa 78 Fwar
g | eraif®, afe v afady 3= & at dagAeiiear 9 gfaga
THE 9T © | 37 G | FAA &7 TH & TLHE AT 7Y
AT TS T T &7 0 b o7 2@/ 8

X 9 3 (Murray Loop Test) 30 &% F F#9= Fig 13
(@) & STt ITSvE ®Tee & TEfd & ud Fig 13 (b) &It arié afdhe
Flee & Hafed & |

Fig 13 A
I A
y L
SOUND CABLE /
LOW RESISTANCE
CONNECTION
FAULTY CABLE
| I J
— I X
f E EARTH FAULT
(a)

\— SOUND CABLE /
LOW RESISTANCE

CONNECTION R

[ FAULTY CABLE

I
D SHORT CIRCUIT FAULT

MURRAY LOOP TEST
(b)

ELN132828

T AAAT §, Fad HSACT §IT a7 g7 Afsbe aAtara ¢, forad
T fosteet fast @ st sfaeg P, Q, R X X. #¥ G TeanHiesy
HIAT Ft TR FA & w8 & aqar & |

wfarter P, Q ST oY € ST UF F97F A< a0 AT 13
wforter & @& & |

Haa & ferfa o

X oQ X Q

—_=—0r -

R P R+X P+

x=—2 (R + X)
P+Q

S8t (R+X) U& of 7 Sfater & S #1899 Fad AIX Hieer
FaA & AT & | T HEFEL HT THA FE-GHAA &7 A
AT Sfatersar gidt & at Sfoawiy, Jr & GHgar gtar |
afe L, T R & w1 At s € oY L 8T U A
daTg & at
| = Q
T P+Q

.2l

S HEeT HY ATE FATA & Al IILITE a9 g JTAT & % Free
#r ferfa ) fora a1 oar e a&dt € | 369% e, B a1 v
wfeety dqaw @t fafq & agema 78 Far & w=ifE @
gfa<ry dea¥ affe & yaur #=xar g | gafow fowr afde &
g9l I¥ Faed AT TedT & | i, afe v sfare
# e sfes &, Hagweiiear & #HY % FOr dgad @
ferfer #¥= & FfATE FT wgwa & gFaT € X @iy AT A
ferfa a1 oY futeor dvwa 72 & a%ar & |

oY fRrfa &, 9w & qige a1 fig o dgave & FTatEs &
F foru, Fae & sgevH e F gET UH I TAW AT
Aferas dleest A & ST T TfAXTT FH & qHar @ |

X @ % (Varley loop test) 38 T340 § SIS &9
H FIA B AT AdTg AL g0 TAG T TH1E AQTS AT T
N T FA U Ty [aiRa #T @0 € | =™ I &
A FAFE Fig 14 (a) # fe@mm mm € six we afbe
e Fig 14 (b) & | 0 T9ET T §ATS T & ATerdi § UF
qu & |

3 Afhe § [Te T Sa 9f ®iga A & T3 6T ST 21
farfa 1 % fou few K weam @t & @R e ‘S &t
qfRafdd #3% THd aamr 9T & |

gfaier #1 @17 (Measurement of resistance)

A Ao S &ferg awg S, 21| e & fast & 7™ e P
Q,R+X,S, & | d@ge feafa 7 :
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‘L SOUND
CABLE P

LOW RESISTANCE
FAULTY
/ CABLE CONNECTION

I
X
GROUND
FAULT

M SOUND
CABLE A

LOW RESISTANCE
FAULTY
[CABLE CONNECTION

s
; | I
° X
| | SHORT CIRCUIT
K FAULT
]

VARLEY LOOP TEST

ELN132829

R+ X = fAuffea #zar & % qof g sfazty P, Q iR S, 71
2 |

& K #t st ferfy ‘27 o amam st € =ix fost steamer @gfoa
B AT € | AT S #T A% A9 S, € | A far Ay = e
P,QR X+S,8 |

dqem ferfa &

R P
X+S2 Q
R+X+8S (R+X)Q-S_P
P
2 _ +QorX: 2
P+Q

X+S Q
2

T X & 5 &g P, Q, S, & @it & s G swew €
A R+X (2 Fael &7 Fof TlAerer) FHH0r % g Ja e
ST & | X I & [ F3 & arg, v & fafa w& s G
STaT # |

T

|
—torl = 2l
R+X 2 1 R+X

)

et

|,= oteror & & aiw a% e

| = STEe® & I daTs
T O AL A I T I FT AHHI qF &1 3T & A Fael
I T W WA B & | g AT Ay & FaAl F W
FF AT & A7 T YOl Fad F HEEA 1 A &
W T8 8, at g AN fE Sy =Ry |

Hfeh afery & 3 arwE & g gt ©, afe 3t Fad w
AT fore & @t st gae S © | A Faa § st @ den
ST & a9t g gAT & =R |
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tax (Power)

v 1.3.27 & gwiE e

zawivEw (Electrician) - #qen@ zaffsa s

FET F RET - A TER atde Y qweny

(Ohm’s law - simple Power circuits and problems)

SR . IH IS F A § AT Ig ST Tobt
o 3T % R s
* gafaE Afwe # e ¥ R #1 agrEnT F

o TAfREd T T TAT T TIRETNA FIAT AT TR AT FY TOET FHLAT |

ra 3
Scan the QR Code to view
the video for this exercise

a¥a faga 9wy (Simple electric circuit)

(Fig 1) # fe@my axa faga aRww &, o &= o o &
T Fedl & TS HAel & TIAT T 20 FAT & MY qe<y
& FHOMHF (AT & a9 ST 2 |

(Fig 1) ® femmar afRuy us s aR9y gtar 2| o a9y &
AT & o & fore fafad @9 Saed st & 2|

Fig 1
[ ]
L |

LOAD OR RESISTANCE (R)

CONDUCTOR

|

CURRENT (1)

POTENTIAL DIFFERENCE "V"

- 4|+
1
'
E

ELN143211

SIMPLE ELECTRICAL CIRCUIT

(Fig 2) ® @y sigar 9 oy &t & Bew & &7 &
fafde famr o awar €1 5@ s # 7 9 "W A g
TR €, SHIY ATAT ST T A9 A qcAl B ferfey AT
safara AT Y |

Fig 2

I R

ELN143213

Ohm's Law Triangle

IeTEuTy V' UT FA & g, 'V O 9 # a9 qeH i 7
2IR, @ YFR V= IR

R

SELEERN|

Fig 3 & gurta @fhe & fohamr #e= (1) yarfed @ e |

o URYT F & FAFEET H AT FA & forg faga-ares ao
(EMF)

o o (I), SAFLTET &7 T2 (TATE)
o sfaerd (R) - g & & sare & A
IEr #1 RrEm (Ohm'’s law)

it foes Tamen € & yanfea g (1) % sgae | Ry & §t
fargett & 9 R aieean (V) R &t & aod & wifas Rafa
T av e fRR ') @ R i auy & afay F
wfeier ‘R’ & &7 § At e A &1

/

R,
™ 9F W | = VIR
V = affe § sy e mm ate Volt' &
| = afdfe # agd g1 &< ‘Amp’ &
R = gfée & e Ohm (Q) #

60

Fig 3 K@)
+—
&
R T ¥
Ftees (V) = 1.5 Volts
Tf=r (R) = 1 kOhm
=1000 Ohms
A FIATE - G (1)
A F
- \%
" R
g (Solution)
= 1S5V _ 0.0015
~ 1000 Ohms amp



agfes wlw (P) st 3= (E) (Electrical Power (P) &
Energy (E))

AR (V) T 8T (1) % IO el &7 Tgfer o7feh Fed & Fefas
oifth (P) = ateest (v) x &m=T (1) P=V x |

Fgfars orfee & gTE a1 ‘Watt' @ 58 'P’ & I9TTd € $8 aTeHiex
# Ao 2| ayfas ot F forg Feafofaa weager @

i) P =VXI
=IR x|
P =IPR

ii) P =VXI
\%

—Vx—

R

V2
P=—

R

agfas 3=t (E) (Electrical Energy (E))

aggfas wifte (P) i @99 () F TOHE®A & agfas el
(Electrical Enengy) (E) #&d &

Safe St (E) = dgfirs o x &

E =Pxt
=(VxIl)xt
E =VxIxt

s St 1 3H18 “are =Hver” (Watt hour) (Wh) 21
aggfae et it Fraars 3Hs et are s (KWH) a1 e
gl

B.O.T (at¥ =& %) afre / KWH/af¥e (B.O.T (Board of
Trade) unit / KWH/Unit)

At ot & (31 A ¢e) Afe [ A gfie v e & g
(Board of Trade) a& aT € S/ 1 &< a1 & ot ¥ &t 19var
T ST I 1t St & @ud gidl @ U et are St @ud
(1 KWH) &%t 21 38 +f us “gfwe” e 2|

T = 1000W x 1Hr = 1000WH (or) 1kWH

ISTERT 1

TS Teifereah ST (electric iron) 750W/250v 3t & 5@ 90 fame
SN FIA 9 fahat agfas S @ad v 2 |

e

o (P) = 750W
e (V) = 250V
SEE) = 90min (am) 1.5Hr
A FLATE
Fegfas =t (E) =?
THTI :
agfas® o= (E) =Pxt

=750 w x 1.5Hr
= 1125 WH ()

E —[> =1.125 kWH

1, TAT Y wE (Work, Power and Energy)

afe T five ¥ a7 (F) e & 98 five & & (s) & gAY
e aX faenfu e @ at sa T @ w1 #ed 2|

o o v = 99 x AR

w.d =FxS
™ q "W Jefid #d §
1 AT gHhTE &

i Fe TISE dFve qurrelt (F.P.S) ® “%e a1$e (Foot Pound)
(Ib.ft)" 21

i AIHIEY T AHUE TS Td/I0Tet | (C.G.S) “IH A< Hiex
(Gram Centimetre) (gm.cm)” & |

qT
1 gm.cm =1 dyne
1dyne =107 ergs

w0t 1 7 B T “emi” (Erg) 2

i) Metre - Kilogram - Second (M.K.S.) T&fa/someft &
“Kilogram Metre (Kg-M)’

1 Kilogram =9.81Newton

V) s afefa) somer # (S.1. Zfe) is ‘Joule’
1 Joule =1 Newton Metre (Nw-M)

nife (P) (Power (P))

Fd #3 % 3T F wfw (P) F=d €

wifts (P) = faam @ &rd / |aw

_FxS
t

P

z#1E Lb.ft/sec in FPS system
gm-cm/sec is in C.G.S. System
(@m
Dyne/sec
(@m
Kg-M/sec in M.K.S System (ar) NW - M/ sec
(1kg = 9.81 Newton)

Joule/secin (S.I)
1 Joule/Sec

agfas wiwe
Fifa wrfte #t gE “e™ 9ra¥ (Horse Power) (H.P)" &

=1 watt

= VI Watt

Y : AR AT (NSQF dmifa - 2022) - i@ 1.3.27 & qwia Regia 61



ETE 9TEY T &7 ThIY a0l B Tt &
T -
IR¥eT T ua (Indicated Horse Power) - (IHP)
3% 29 q1a¥ (Brake Horse Power) - (BHP)
%< ™ T (Indicated Horse Power) (IHP)
7 o 35 (Am) T (3m) WieT & 3ie¥ S il € 39 Efewde
gtd 9ma (Indicated Horse Power (IHP)) #&d 2 |
3% 21w ara¥ (BHP) (Brake Horse Power (BHP))
foreft ST /ATex [T % 99 IX STl SUAFIT 911 sk B1d 1Y
(Brake Horse Power (BHP)) #&TaT 2 |
BHP # =vr a1 &idt &
gafery BHP & IHP <1 &t 2
IHP > BHP
FifF A ayfas wite & Aex day
(ie)1 HP (British) = 746 Watt
1 HP (Metric) = 735.5 Watt
HP (#fg=) (One HP (Metric))
fohel a¥g 9X 75 Kg FT 9 @A 9 a8 UF 860s | UF Hie<
F G qT FIAT © AT FAT TAT F( T 6 Fardr & |
HP (Metric) = 75kg - M/Sec
HP (ffr) (One HP (British))
farelt a%g 9¢ 5501b T a7 I I UF BT i T TF qF0
H A% FAT & af AT W@ A ot wearar 1
1 HP (British) = 550 Ib.ft/sec
=t (Energy)
et et & "@urfed g a¥ o A afw e §wa &
TOTHA HI LA FHoAT Foct & |
(@m)
FT ST ST A1 AT gh1E /WA () 2
(ie) 31t = ofvp x awa

workdone .
t=———xtime
time

|- ST = grfvh X 79T
=VIxt
F & S.| 3FE ‘@ (Joule) BT T |

(i) St = (SAI/EFTE) X THUS

Sec
F ST ST A1 F S.| THE THH () € |
ot &t ger wrn | o s aswar 8-

i f&fas =it (Potential energy) (31 @ies 7w @fva o=t
afR)

i arferst FT (Kinetic energy) (S8 Tt g8 &1 Tt 1 [T
Tfe).

IR

% wX § fmfafaa dgfas e s e G s

i 40W %1 5 Nos. & @3¢ 5 =ue/few

i 30W & 4No 5 %7 39gvd/fam

ii 120W &7 1 No & 4. 5 7w /R

v 60W T 4Nos. &¥T 4 Tve/feq

T G Tl &l Z(AC | AT ¢ AR ATTHRT HS [ H7 {eriett

F1 faer &1 famn s ¥ afs gaa gerl.50/ e vl

fe 2.

wfer fae & e &1 =

Jyfa® ITEFor iR LECEY T § g
i SEdEe - 40W 5 5 goet/feT
i T - 80W 4 8 wvaT/Re
i &Y A 120W 1 6 "veT/fRew
VA e - 60W 4 4 wvar/fe
FS1t @9a & a¥ - Rs.1.50/7fe
T FAT

i wfafeT gfie & o @qa =2
i SEEd wE % o et gua = ?

THTAER
Folt @I Tfafes
1 egaEe = 40W x 5 x 5 =ver/feq
1000 wh
= = 1Kwh/day
1000
2 9@ = 80W x 4 x 8 =vay/fes
2560
= —— = 2.56Kwh/day
1000
3 & = 120W x 1x6 =vet/fea
720 wh
= = 0.72Kwh/day
1000
4 dm = 60W X 4x4 =var/feT
_ 960 _ . _0.96kwh/day
1000  5.24kwh/day

) wfafeT Fo S @ad & e & = 5.24 e
ii) SHEY AEE & foru o S @9 ar 31 few =5.24 x 31

=162.44 gfe
&t o aw = Rs. 1.50/7fe
S AR & FA Aot &1 faa = 162.44 x 1.50
=Rs.243.66
S AR & FA (Aot &1 fad = Rs. 244/-
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qaz (Power)

v 1.3.28 & gwiE =i

zgawiiwA (Electrician) - gov@ fdsa stam

fFreaie w1 e st S| st (Kirchhoff's law and its applications)

ST [ 39 IS % A | AT TS S Fqal ¢
o frvETE * Tuw fFew # qaE

o qROY YT [E FIA & ford FT=w & g s &1 s= =
o freatE # fFdT P & O auT S8 2T ST/ aiewdT qaqe Sd ST

o frvaTe * fRest gy 99 # e wAT

TRt & {1 ST UF Sifeet Aeash & quged qfaere aur
forforr sroreRt & gaTRd T & ST e 9 fhar s 21

frw=t® & f7=m (Kirchhoff's laws)

Fre=me 1 wew W (Kirchhoff's first law) - sm=ret &Y T
ST T AR ATell ST T AT aTeY AW aTell GIs &
THT % @ giar 1 (Fig 1) (3ram) & & a+ft e st
TF S/ T el € Tt oo a6 g ¢ |

Fig 1

CURRENT DIRECTION

ELN143311

Ifg F9ft ST areft TSt @7 e e 3R ST aTelt arRett
T HOTHS e & a7 &9 Fe aod ¢ &

L1, = 1 +1,+1,

+1+L,— 1, —1, —1.=0
FIX F IITEXVT I F (A1) IX Jared Ty emreit &1 Jnw
I F aIET BT 2 |

2=0

F= 1+ 1L+ L ..
IO TRIT F FSfid o 1 7T FeA F ford freaiw &
o A &1 T &7 | (Fig 2)

l, =—=—""—"=4A
R, 550hms
\Y 220V

l =—=———=5.5A
Rj 40 ohms
\Y 220V

Iy =—=—"""—311A
R4 200 ohms

I =1+ L+, +1,

=22A+4A +55A +1.1A = 12.8A
AT # S (Checking the calculation) :

1 1 1 1 1
— e L
R Ry R, R; Ry
1 1 1 1
=t —t—+—
100 55 40 200
_22+40+55+11_ 128 16
2200 2200 275
1 16
RTOT 275
Rior =17.19 ohms
\Y 220V
= = =12.798 A

Rror 17.190hms

fre=mw = g ffem (Kirchhoff's second law) : T a3
IIEA: g5 IR9AT | efi e o qifia ateear v, st
Wvl+v2wﬁ%m%mtzﬁ’r% | (Fig 3)

e aeft IS Fiees H AFWES & W & @ S g, i}
Tofl GUd FieesT Ft AHAF & €7 & o 2m Jar &, aF T2 Fer
ST @1 @ {6 TAF a8 Afhe # AW ales F AN T &
FYEY AT 2|

RT AT FY
l, |1, |2’ |3 , |4
Fig 2
V=220V ) Ry
R4=100Q L T
R,=55Q
Ry=40Q 1, 2
R4=ZOOQ ; L
1y R
| S|
1 Ry
7
+ - @
T v I
LIS V. 220V
E—e——— =0

Fig 3
1 IRy 1 I~ 1 N
| 1 | 1
1 I 1 I
Vy = IxRy ‘ Vo= IxRy ‘ V3= IxRg

SERIES CIRCUIT

ELN143314

[<2]
w



tax (Power)

v 1.3.29 & 1.3.30 & gw=fa e

zawivEw (Electrician) - #qen@ zaffsa s

DC s=ioft sitw wwmwae sivit (DC series and parallel circuits)

TEHT . 39 918 & A H T TS ST qh

o JEAT Alhe W FAATATT Ft TAC AT TE@F TR T TEAE AR AR (LR FLAT

o {6 afthe # Fo Jiees Ft TG FLAT

o EMF ti*fRme =R T i it & S #T a3 9aqrEm |

stoft 9aw (The series circuit)

afe tF & wAfew gfaddat B UH-UF w4 0F HaAT G A
SIET 1T € ¥ afd &R § Faa UF & 99 &1 © ar 39
et afkwer FBT AT @ | Fig 1 § 39id Sgam &t araatta
AW F R FAT FWE T 5 A B UF A
FAF FeT AT &, | 1 A%t § A 91T gared aidv
2l

Fig 1

N\ /

INCANDESCENT LAMPS

0o v o———

e =

ELN143411

SERIES CIRCUIT WITH LAMPS

(Fig 2) & =it =t sfarierst & sfaeafua fam mar €1 (Fig 2A)
farg A e fag B & = oivft & awfere &t wfotest =t wefia
FeaT & | (Fig 2B) =T &t S4vft § yefid #ear & | areda & Soft
FAFIT F 3T TTALTEF & Tohct & | I THY & FARNT FLS &
yaTe & fordt Ao UF AR Yo Hwd 2 |

Fig 2
9 R ¢ R2

A O
+

R4 Ry Ra Ry

(b)

ELN143412

SERIES CIRCUIT WITH RESISTORS

Soft 7 Taut # a7 (Current in series circuits)

Aot IO H FA AT a5 T T W SO0 | a9 T O H
FHT AT a5 T 9T G SRM | 3/ 3T A Afhe F Fl av
FRgeAT X ETRT AT Y HHT 1 a1 A7 @bt & 4r (Fig 3(a),
3(b)) ¥ @ AT €| UHYeT FEr R F@mR |
Foft 7T H g @9y @

=1, =1,=1,. (3a &3b 34E)

R1

64

Fig 3
1
-r V=12V
(»)
(a)
1
-r V=12V
()
R3=20Q
— 33—
IR,
(b) 3

BN I THY T UgAd © & UF Al T 99 § a7 & & & AY
YT % T T &1 9 8iaT 2| 38 ¢ W T I | o747 o
gy

ot T IqT F FA T AN A T Y & 8- T@ A T qrar
% AT % I BAT & | 0 FAFT F1 AHAGHAE  T@T AT Gl
g

R=R+R+R+...R_
Sel R 3o T a4y €
R,R. R, ... R Svft & Ft S ¥ A2 & 5 Hvft F &9 A4



% UF T T & UF § HAET T AN & af Fa Ta4wg R=rX
N

STeT 1 I T aXrersh &1 AT & 3T N Soft § I qeierent st e
2l

TS gffe | S (Voltage in series circuit)

gfa<ty & A % Sga DC afdhe § dicers Q¥ ot Sy &
e STTaT @ ord &= A€ diee TSIt &1 AT S diearsT & aeraT
gar e |

At gfa=ret & Rl a¥ & ateedr faarfora it @ 7 a9 79
a1 farsTTfore &t & o =rfmre 9T ateedrett &1 70T & aieedt
& JYET & | sta

V=V + Vo, + Vo, + iV

R2 R3

AU T ITT F FA dleedT Ald dteedT T¢ HAN SATCAT StaT
Fig 4 & g@mT =T 2|

Fig4
R, =36 Q
o T~
IR,
1 —
o
-
| 100V V R,=24 Q I,
1
i
R4=40 Q
1
|
Ip,
- _ o
3
MEASURIING THE TOTAL VOLTAGE OF SERIES CIRCUIT s
w

S A HT 7IH AT atees V A T T q4L $ a0l [ T 10
T AW FAH AN FAT AT &, B T ITF H G AT FId &
EE)

\Y

R
@ ot ww s fw @ sgwE (Application of

Ohm’s law to DC series circuit)

yoft afeaer o oitw o fere o srgame i arrett & ot % srgama
F f &t wifaq &1 F 99 ©

R1 R2 R3

V Ve Yoo VR
ol e & wifs g asa & —= = =
R R, R, Ry

Soft afRwer § ey & T & ford o I FHvEwor § fohe
Teh T T HT qhd 2 |

&R Fo AT Ateear Fd &

V =V, +V,+V,,
afi IR= R I +RI_+R I,
A FATATR = R +R, +R, .
it 7= F ITRT (Use of a series connection)
THTI T, FIY ST TATET | T
Femae & forr felt o 1 '
L CEl
4 WY =W | Aavdrs higd
5 deeHiay T o g
s (Definitions)

w N

FEEaTE® 9 (FTAUE) (Electromotive force (emf))

B Ve 1.07 & 8 od F&id # 3@Te & 8 aYAdTes o
(SUHTE) GAT T ITY qlcedl & T THT FAL 8 % AT I
FleedT & T T€ TF €T TG FLAT & | IHT (< q8T STHTE
q & tar 2|

THd A=Y (Potential difference)
PD =emf &« ¥ dicest g9

I AT HT TF A T A dteest & Y JHRT ST & S
= e FAr = 2

=« aiwar (Terminal Voltage)

%WW%MWWW%WWVT
FHHT WAE T dtee €| 3@H emf & Sqfd &ia § dteedr aqT
T X 9T AT S 2

soia V. = emf -IR
SET | 97 AR R & &1 gfawre 21
Fieeat qa= (Voltage Drop) (IR drop)

forelt afRayr & afa<re g = Jicear #1 diced 9a+ 14T IR
Drop #&d & |

TER : AwREa (NSQF s - 2022) - sram| 1.3.29 & 1.3.30 & awta R 65



DC sw® airux (DC Parallel circuit)

IR [ I TS F AT | AT I T Gl
* FATTY TRTY F TS FIAT

* AR @idhe § ateear faifa w=n

* FTHTR avay § gy # fruiRa ww=n
* FHMT=R TR A Fo AV FAT@ FIAT

* AT TR & ATIAWT FT IJet® FIT

forga o &, afe g % vF & stfers oo &F o v
" U dleds &, at THEEY IRI Fedrdr & |

# @ T SgER qF R JF F AeAr @99 © | 39
FATI I THATALT HAFT FeT AT &, 5o 7 o0 § s
& &d dieesT AT ST @

TAMIY T9y | aieear (Voltage in parallel circuit)

Fig 1 & afvrat #F Fig 2 & Sfa<teshl & ggar oar | f &
JfACrEt I¢ ST TAT aieest HE © A g aieedl &
IYTEY BT €

Fig 1 100 W
60 W
40w
e VyoLTs SUPPLY — ] _
S
<
PARALLEL CIRCUIT 3
Fig 2
R4
14
V4
R2
P
Va
R3
I3
V3
1
VyoLTs SUPPLY
S
3
VOLTAGE IN PARALLEL CIRCUIT z
w

B 3 A 0¥ TgAd & % G 7R0d 9 dteedr ars
ateedT % qHI Sl |

T =9 & g6 @ BT ST FRAT V=V, =V, =V,

TAMIE IR & 4T (Current in parallel circuit)
¥ & (Fig 2) T fork ¥ g o ot & faoe i an) &2
&Y, FHTAIAY Afthe # SAemT-Sfent arret et #i faffa fr
ST G 2|

: vV, Vv
gfe<ie® & gr Ry =y =—=—
R, R,

. V \Y
SfeRteF & aT R,y =1, =—2 = —
Ry R

. V. \Y
gferte F aRTRg =13 = —> = —
Rs R

%V, =V, =V,

(Fig 2) =& fora# amar awrg 1,1, i I, fmrg @ € &t
FHI: gfard wrare R, R, T R, & yarfed aidr |

FHTR TRIT & Fo g7 [ ARHT 6T gRrEn &1 anT
gt 2|

T ©T & 3@ =k AT S qohar @

=1+ 1+, + ]

g qRfy # sfadia (Resistance in parallel circuit)

AT TRTT § IR AET & A X FieedT HT SF,
MY IR & Ffte oy Jfaie o=y Jare &7 &9y
Fd 2

a9 & % gumTR 9y # gor gfady R oiw @

A o & sy & &w fora @wa -

:¥ T av I:% T
STet
R #HMTY TRTY #7 W | For fawiy &
V dteel § aF] & dteedr & #iY

I g 99y § For 97 ufeed # € g6 78 off 3| ©
E2
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I AHIHLW qAqTAT @ foh UF dHETAY 9RO §, FA Ty
FT A S-S @l TfAel & FohA & TN & axas
gt 2

fomiy wer: TR ® SR gfadw (Special case:
Equal resistances in parallel)

N.P. 89T # a¥rax Sfa<igsi &1 Fo gfaare R (Fig 5) &
gfatas v & gfady # wfagest N &t @@ & 9 3+
ERER-I LIS

]
R=—
N

FAMTAR IR9at F1 sgaAant (Applications of parallel
circuits)

fogga somelt e uF @ve @wE ' Jar @ AR A @
ST ETAT Y@ @ IuH FHEY IR g € | S 9w
FATAT AT &, 7 § TYh FATelt Tormedt & &% awrere aRwe
g 2|

U HIGTHY fasell Jurmelt Sferat, &, dex, Ifean e &
fore aumTTY aRaat #1 s St €1 5 gt & &Y uw
FT & WA ©7 § F=Tferd gl @ |

FrftRTa eftfast afRuer aga Sfea eid & | qarfy stfee ok
I A A TS & qredae (ar stran €| g6y swor, et
(fre®) % sranferd & ae oft Iefifase Sedaw &1 snfear
T fhe oft & Fear & |

Y : AR AT (NSQF i - 2022) - eI 1.3.29 & 1.3.30 & gw=ifa Regia 67



tax (Power)

v 1.3.31 & 1.3.32 @ gw=ifia e

zawivEw (Electrician) - #qen@ zaffsa s

HOA A GaAT AR A Aqfhe o1 qa=ax #ea® (Open and short circuit in series and

parallel network)

TEHT . 39 918 & A H T TS ST q

o A Affe § o @lihe w1 3 TaET MY A Afhe § TqF THE Ft WL HIAT

o A AfFe A g afhe T THE AT HX ITH FROT QT

o IME T GA AT Afhel HT THEF T@T0 |

et ava™ (Short circuits)

AT TRIY A At g1 § TF UAT 9 foreant gfater =
ST AT O BHAT & TF o T TRT FRATT 2 |
TF Hft a9y | Wi Afdhe HAfE A1 QO (I W) B qFHhaT
g ¥ (Fig 1) a1 (Fig 2) & %uwr: wafsfa & = & |

Fig 1
SHORT CIRCUIT
AMMETER INDICATES ZAiz?JﬁgSF;STANCE
240 mA WHEN R {SHORT U
CIRCUITED.
+m - R1=10Q
A 1
N l—_—
s I -
+
Ry =20Q
—
I 12V
—
R3=30Q é
PARTIAL SHORT ATR 4 =
o
Fig 2
HUGE CURRENT FLOW
THROUGH AMMETER.
" m < R1=10Q
A L
\J
s
+
R,=20Q
—
I 12V
1
z R3=30Q
DEAD SHORT 5
8
2
DEAD SHORT ACROSS CIRCUIT Z
ur

gt afwert & Freer g # gia gdr & e Sl aftoy
AR & ThaT & St T off & gsar 2|

g aRe afay & weor Jfeat (Efects due to short circuit)

g afad ooy & FRw Ieaw dfE w99y qewt afh
|AT F &Tfd o7 FT TEHcT & | STqAT FAfFeT aRd % AT H

68

STl Fehell & | STerhl § STATR® 3 SHT Icq=T B % HILUT AWT
off o7 FheT 2

wie Afhe % @avt & g (Protection against dangers

of short circuit)

gfde & AT HEeT § WA A qfhe FH & AT § A qfdhe
F @AW FT AHT AT FEHAT 2 |

wite @ide w1 ar @A (Detecting short circuit)

9 e gt aRuy ® s@fyw g wewfia @war @ at
aRoe # &g 9 aiey $ef| sar 8| aRay 'id Tow
TeH & ARl 9% UF aleeH e & ASH ag qrad i frfa #it
w1 fa S FFar 21 afe deeArdt g ate e #war €
e foheY g & Ry 9 &9 & ST § af 59 ued ® o+
7t Afhe & AT & (Fig 3) & fe@mr mr 2|

Fig 3

VOLTMETER
INDICATES ZERO

SHORT CIRCUIT
{ZERO RESISTANCE)
AROUNDR 4

-
Ry=20Q

1 =

R3=30Q

SHORT CIRCUIT IN ONE RESISTANCE

ELN143613

gan g9y (Open circuit in series circuit)

5@ FT O T ge ST € s st © s ooy @
AT 7Y & at saa B gar 7Ry gar 2|

Soft aRae & got 7w #7 o 7% giar @ & o & o &g
T TRl € ST IRIT § FE gRT7 FATRT qSr & =l 2|
(Fig 4) =t stifer ooy & &g wiiex e Tefva 727 w4l



Fig 4
AMMETER INDICATES
ZERO

:|R2 =1kQ

— BROKEN
WIRE

VOLTMETER INDICATES
THE SUPPLY VOLTAGE 18 V.

ELN143614

OPEN CIRCUIT IN SERIES CIRCUIT

Suft aRay § et 7R9Y & FR (Causes for open circuit
in series circuit)

AT (T & T T g4 TS ¢ gd HAR Al A ol
g Tl 3Ae & FEOT AT T § G TRIT BN © |

Suft afay # gat a1 w9 (Effect of open in series

circuit)

a IRYT H g7 YaTE AL &dr §

b afRew & #F fF gfts FF 7T FGM

C T AT dteest/ A qieest ot {orgal & &l a¢ &t 2 |

afay Fet zar ¥ ZAt 7 &0 (Determination the
location of break in the circuit has occurred)

TF GHT diceHiey AT HY (ST 208 i dteedT &1 807
FX TF | TAF FARE aRl & B 9 any any & il A
(Fig 4) & IgA aRI § & UF T & al o ATI(A areedr
ateeHtey # T 9 Tffia Sidr & | ey #v srguterfa 7
off gfatest & Rl 9 dieear 9o T =ar @l gor
afwer & Rt 9 diceHier Qo Agfd ateedr Sefa &4l
ERICH

ateediey ffEm
=18V -V, -V, -V,
=18Vv-0OV-0O0V-0V=18V.

(Fig 5) (sfaies et S 9% g 8t &) % AT afe afkwer
Ffeyer gfaety % For € @t atedier R, gfoey # ff ™
Sewt & 18V wefiia & |

AT TF A AT & AN & A7 Got TR9" & 71 &= §w
THAT & | FieedT H g1 H JHW AT &g [ALawar wwfia T
FM (A TIANE) T I& g AR AT Gt Tl e & &
¥ STeT AT © (Fig 6)

TTaY : A A (NSQF difee - 2022) - s 1.3.31 & 1.3.32 & gt Rregia

Fig 5
- m o R4
A
J— U
_ ]
| 18V OPEN —»— Ry
—— RESISTOR LJ
+
+
VOLTMETER
— :l INDICATES 18 V.
©
Rj 5
OPEN CIRCUIT DUE TO OPEN RESISTORR 5 z
w
Fig 6
4,///“\\ R4
+
A
L\
OPEN _ o
R2
RESISTOR LJ
o
OHMMETER
INDICATES °
INFINITE 3
R RESISTANCE. &
° 3

TS I (Practical Application)

* I AYH § ITA {1 &:

* UF AU 9RO H g A @Y arad TRIT F AT W
o AUt gIEfRA AEE qod TSl AT AT H |
AT TR § TAEIY A Goad (Shorts and opens in

parallel circuits)

farge afwat & 3t St @vad: wfeq & w5 € -

o FyTT

° T I

AT 99 # qgq< (Shorts in parallel circuit)

Fig 7 # s gwmr=e 9oy e @ ¢ fmd fog fa s
' & @t g fEmr = 2|

Fig7

a\\

b O [

SUPPLY
I 1

o

ELN143621

SHORT IN PARALLEL

[<2]
©



Y Gy IfAY gT FT TEIT g & A |

& 'ab’ F AR qleedl I AT I S0 (A f=w
BIT)

o gfaerg® R, R, R, # & 9TRT W97 RMt ¥ It a1
g qET e |

THE FoleaeT, I U & ETRT HT oWTHT G0 Tga & &
yatfed gom|

TF AT AR 81T € 9T 91T 9raY & % e efiae
& ATSAE AT A & B[l gg (@7 (AT oS § & ToTed! g3 qax
T % A ol | araq Jarfed &t e (Fig 8)

Fig 8

THIS CIRCUIT

——

WOULD BECOME
LIKE THIS.

ELN143622

g oy & Ry same A Fhw R ol sw
qFd E |

qRTY Fewl & o § a9d & oy @3 et S wme
aRer faaisr® i &1 S=T aR9Y & @ied & forg e
sTaT @ (Figs 9a & 9b)

Fig9
FUSE a
%
) [ [ (]
3

[l a
L
MCB

I [ (e [Jns

MCB - MINIATURE CIRCUIT BREAKER

ELN143623

qrerg TRTY F B & g9 & forw 58 akww § @A =ty
STET Fol g7 TATRd Bidl & AT TS el & BF ST AR
(Figs 10a & b)

Fig 10

\'—E——T—I—l * SYMBOL FOR
> LAMP
o
5 SYMBOL FOR
Z RESISTIVE LOAD
a) :
] SYMBOL FOR
/ HEATER
SYMBOL FOR
FUSE

FUSE FOR TOTAL CURRENT

)01
b) ki

—E—l

J

FUSE IN EACH BRANCH

A ——

SUPPLY

ELN143624

a1 qiwat § gar 99 (Opens in parallel circuit)
fag A 9= amEft oEa # us ger oo, ster (Fig 11) § e
AT 8, I8 9RO § YA B €T YaT€ Seaw snir | (Fig 12)

gTalth reT R, o R, # €1 safed gidl @it 9" a% J
AreesT | & AT Fford & |

Fig 11
g OPEN
—0 \
A
%
& Ry Ry R;
2
2
1,
Fig 12 .
—o

SUPPLY
| —
| S |
| —
| S |
| —
L T

Ry R, Ry

OPEN IN PARALLEL

ELN143626

Hid A g7 Fieear GoT T AT IR ST Eh |
St TRTY g & SR DIVTS TALATE it €|

70 IR : gaEiE (NSQF dmifte - 2022) - st 1.3.31 & 1.3.32 & wwifee R



qaz (Power)

v 1.3.33 & gwE e

zgawiiwA (Electrician) - gov@ fdsa stam

wfadiyr & R v afeiuwt & wwe (Laws of resistance and various types of

resistors)

ST [ 39 IS % A | AT TS S Fqahl ¢

o yfeier % et & qam A qur Rt aert & afetet @ gom s

* HITFY & AT T AT & =T T TATAT

o 3 T e (T T sniY) A/ dEwew & wiewi Y =A™ & oW H#AT

o Rt g F gfetat Y s w3 |

wfaier % T (Laws of resistance): T# =Tes gRT ST

gfa<y R e et a¢ e wear 2|

* ITEF & Ty § Ife IaF AT % AHIGIT A sl 2 |

J WWW&WWW%W%W
&tar 2|

* ol &1 Ity A% Tty q¥ AT wear &1 S & =
g e |

* IT =Th & arq q¢ | T wear 21

o+l orfr 1< A e ¥k 29 e dohd & & Ser

po ot
a

& ‘p’ (rho - i #71 avf) - R 8 it Fewex & ey F O

7 fAfY 2 v sk Rt IR (resistance) sraam

gfaiear (resistivity) & &7 & ST SI1AT € |

gfe aramE 1 M AT @A 'a' = 1m2 e at R=r

gaferd fohelt qemet 1 faftre gfawiy 9 aeref & 1 o diee &
ot ameat & S gfa<e & w9 § awriva B s awan
2| (rar FY THF uF B 59 9GS F g cm ¥ dd 21)

(Fig1)

Fig 1

ELN143811

n
_ametre? x Rohm

A=l B SlTEfd 7§ p =
L metre

= ?ohm — metre

gaferd fafirs gfa=iy &1 7= Ohm meter (Qm) & &iar 21

fafi= gerat & wfoiw & ge=T (Comparison of the
resistance of different materials) : 33 % =TS & T
# srftrs ARqel wart & ot (Fig 2) F® gaTer® g=eT ¥ae
FAT 2| avft weffia =ITie FHE SgERT FE F AABA AAT
AW Iy % €| A & AR qG9 AfAF FAGth qS B Fo
F AT T F AR ff #9 | & a & g 7
T H AL T I & AAF T 2

Fig 2

SILVER

COPPER

ALUMINUM

L]

STEEL
THE CONDUCTANCE OF DIFFERENT MATERIALS

ELN144012

4% faferr argd fAfsm stewar fafeor F & @ 9% sfagy
frateo ff foe gt =l Rl arget & sfoxg faR,
T IRIT H IAF 91 F UF A ghS & YA HH A
o o wFd 21 Afe ey qfiw argRer aigen & UE AE
ATHN & THS B FIC FT 30 UF dedl § UF UF H3% A ar
AR AT BN fF A fafe A @ gy yarfed enf
(Fig 3)

Fig 3

=
&

N

SPECIFIC RESISTANCE CIRCUIT

M

ELN143813

ATd # gl § F© ardRw aigen & gfag (Fig 4) § 5%
I ST W& (A 6 T € | &Y afer &1 got § IoH =91 & |
Fifh gaH I FH AT & | AEHH H A(aqg qE B
T § 60 AT 2 | gAIcH AT ST UF &F 92T § TF UF Fh

7



SIST A a7 ATEHH & g | aEr 60 JAT AfFE oy
TaTfed H|

Fig 4 e
546 20§

THE RELATIVE RESISTANCES OF DIFFERENT 1276 W

METALS AS COMPARED TO COPPER

8.62

8.2
773
6.67
3.62
3.2
1.69
1.38

092 1.0 I I |
I
TIN

COPPER

SILVER TUNGSTEN BRASS IRON LEAD NICHROME

GOLD ALUMINUM ZING PLATINUM NICKEL STEEL MERCURY  CARBON

ELN143814

AR T 87 %8 d%d & {6 UF a7 T5 qwg & qids H
Sfa=ter IEh AT e & AAFA & FohATIIAT ST 2|
(Fig5)

Fig 5

RESISTANCE

CROSS-SECTIONAL AREA OF WIRE

INCREASING THE CROSS-SECTIONAL AREA OF AWIRE
DECREASES ITS RESISTANCE

ELN144016

wfaeiew  (Resistors)

A FLE St gfaery i gifad wwar @ gerd A s @
AT 3 8H FE A% © [ qT¢ &7 FAfie |

Iength
area

X g [aAwa x P (RE T aaT)

el L (metres)

ametre?
g9 p = Ra + L Ohm - meter
et p (AT 78X I=WROr ), TH RRiF =Ieh Fwar 2|
L e & Hiex § awars 8
a i WieT § &A% &

TY I O UF ATIR FIT § H7 FT Td &; a¥ Sa=r a=r
BT, ITHT IfAeTer IAT &1 F9 BWM; AT FT hid SR &=
ST ster &, Iasr gfaxrer Iaar & stftes g |

I S0 AT o # et w2 e & et off e =rers
FT I TN IS ATAE FTE & SABA & FAHHTIATAT BT
el

IEWT . 39 918 & A H T TS ST qH ¢

o i g F gfetast & =T aur Rwaret 1 ot w34

gfaeie® (Resistors) : 3 goiagifas 7RIT & ITAHT & arel
Tee arr fAfSwr (Passive) e & | sfaies &t sirar (wfa<ie)
& fafore = & arer g star @1 9wy & gfa<as s
FLA T IS AT ar &7 & fafdre wW a= Hfifva s an
Fifea dieedt 9av (IR) SUerel F¥AT & | Sfawres &7 arfed
fAuteor (rating) 0.1W & &et afe a® &t a%dr 2|

wfa=ters 9f g THN & g € ¢

aR-FEfora gfawra® (Wire-wound resistors)

e Fator gfeererss (Carbon composition resistors)
a1q foeet gfaztas (Metal film resistors)

e foey Sfa=Tea (Carbon film resistors)

famtwr gfa<tas (Special resistors)

ga B~ W N B

1 ar-Fefaa afaeta® (Wire-wound resistors)
a-gefoa wfaxiawr &1 fRfas oo, d9aEe, 3@ U

TTfe e W #IY H=R dXE JfAeer A (ATEHH AT
frer-wra firsmon) @t gEford #T ITART FXA §T aAT AT 2
Fig 1 # g8 YX & Sfa<ies o =@y &1 ghE & T
forar e smafofa (bare) A ATIG: fagawrdt TeTd |
qfRae Tedr € | a-geford Sftesd 3=9 9T & SATIANT &
fore ST fbw st €1 & us ate & 100 are ar sfys 2|

Fig 1

WIRE-WOUND FIXED RESISTOR

ELN143821

2 FEA WA Sfaeta® (Carbon composition resistors)

¥ Fifea afawry & 71 & forg Sawas ST § gaH Fred av
dg% & €T § qU fAgaerdy ane & ay R awes |

72 TR : TS A (NSQF dmife - 2022) - s 1.3.33 & awitee Regia



AT ST & | Fig 2 | e daiot Sfa=ies & =7 qurdy
T 2l

e Tfa<ies® 1 e & 22 AEie & 7t # o 2|

Fig 2

MOULDED
RESISTANCE ELEMENT

TINNED LEADS
CARBON COMPOSITION RESISTOR

ELN143822

3 urg fhew # wfawta® (Metal film resistors) (Fig 3)

og forewt Sfaters, &7 wordt & a9 ST @ | 7T o wfarer,
a1g 7 @ar Tof F9 & a9 afud @y o @ o Rt
AT %eAT HY T o1 2 | (Fig 3)

og frew wfowre® 1 et & 10MQ @5 1 W # faer 21

—=)))

METAL FILM RESISTOR

Fig 3

ELN144023

4 F14 fhew wiater® (Carbon film resistors) (Fig 4)

3 TERE |, i U/ g W FET @ addr 9wd #
ffera foeam ST €| o=t & @ # de & forg gusd I
fafore sk g us after @=T #er s 21

Fig 4
GROOVED CARBON FILM

END CAP
{a) CONSTRUCTION

CERAMIC CORE
{b) A CARBON-FILM RESISTOR

ELN144024

CARBON — FILM RESISTOR

HTa how Tfa<reass 1 ey & 10 F9reneT aur AW a= oo
&, @91 85°C & 155°C % #1d F¥ T |

wforterat # 3% F1 & aqraer iy afigd A S awvar & s
1 ferx sfoges
2 aftade gfags

R afa<ia® (Fixed resistors): fore sfaztas 7 & o,
gfarers &1 T 719 R gidr | g7 gfa<iyst § o siier
ofte @Y s wedt €1 (Fig 1# 4)

ufRadtar sfaies (Variable resistors) (Fig 5): aRadta
gfodiys €, e o &t afafda & s awar 21 afkad?
gfadias & § gea afwrfd gid & Smd adl awd 3t aererar
T wfagte a= #t [Afts @3t o @2 @G o awar 21 5=
fArvaier gfoiys a1 v &7 & fwafey = 2|

gfety amq, ateedr, www 97 e #war @ (Resistance
depends upon temperature, voltage light): fasty
sfatys oft s9Tg Stra &, ST sfarer arw, aieedr a@m S
& ATy aRadT gar &1

Fig 5
FLAT KEYWAY

SHAFT

(a) Y TERMINALS

CARBON
COMPOSITION
RESISTOR ELEMENT

SPRING WIPER

(b) CONTACT

ROTATING ARM

SHAFT

VARIABLE CARBON-RESISTANCE  (a) EXTERNAL VIEW
{b) INTERNAL VIEW OF CIRCULAR RESISTANCE ELEMENT

ELN144025

gfadewt & foro feiws #1g (Marking codes for resistors)

3T | T B F AW H AT I A Tt

o gigE ¥ TN F FLA 3T F IATET FLAT

o gfey & A & {7 378 quT q= FiT H AT FIAT
o gletast & forg adimar A= At g aAET |

T e R gu afatet & wfeeter qun AT (aee) 1A
(Resistance and tolerance value of colour coded
resistors)

FMTRE ®T & TfAar # AT J97 ARWAT (STed) FT 79,
T & FE AT AL AT iFHT Fe & Ffaxrest a2 sifa
Tear 21

AT & Hhd FA & 7 GO & Fe F T @0 R0 q9T
TH # IS 8186 F AGAR 9 1 ¥ 37 7w &)

Y : TR AT (NSQF dmifia - 2022) - i@ 1.3.33 & gwiia Regia 73



e 1
M & I FY ATTHAT AHT TUT T(ERT HT A

[T T et Fa ot
Jug/ Jug/ Jug/ Jug/
=10 ST 10 10
TR e T TAH
IF IF
T — — 102 +10 %
= — — 107 +5%
T — 0 1 —
qT 1 1 10 +1%
AT 2 2 102 +2%
araft 3 3 10° -
e 4 4 10* -
BT 5 5 10° -
et 6 6 108 —
EREil 7 7 107 —
UL 8 8 108 —
Tqhg 9 9 10° -
Fg TSI — — — +20 %

T ATAF 3 TAT ST T Fie Tfawreat § Fig 1 & goriar 1w
FIER F (ATE) T T #1 a9 5 gu 4 30 g 2|

Il
—— I
%
I
1
1ST BAND

2ND BAND

Fig 1

L 4TH BAND

3RD BAND

ELN143831

TIH v IfARres TeF & UF R F A% & a%ar g1 g,
gt o 9 T & dve Fig 1 # 39 18 2|

YW &7 GO & qve, iAWty & Aifhw 7§ WA av e Hwi
Hhd XA & | A\ M, 9 [UE F1 b FEAT © | qdAfaw
SfTe AT &1 @ F<A & oI T97 ¥ S/ Ht o6 & o1
faFaT ST &1 T FT AT A9 AT T AFANT H b HLAT
2l

SELA)

wfaier #1 719 (Resistance value) : a3 sfazieas & & it
U, T HH § B al ATl ST, A<l 97 @ & ar

AT ST et ot
2 7 1000(10°) +5%

gfaete® &1 719 27,1000 T €, + 5% ARWAT (T¥d) %
GIE]

Tevw (FfewEr) &1 AW (Tolerance value): =T dve
(eTeri®), Sfay & X B Hhd AT &, A ITHT qRAAE
A 2| IUE IIEI | ey (Fe) + 5% | 27000 F
+5% 1350 sftar & | gafory sfaxtas &1 71 25650 siaT o
28350 aftaT & &= T ot 71 &7 gh | afewar (eee) &
e 7 & gfae® (Gad) aTaRer A F Sfagst & #er
g 2|

@Y X 7w gty &1 79w (Methods of measuring low and medium resistance)

TEWT . 39 918 & A H T TS ST qh ¢
o giety wraw @ A= Rttt & s qqmEn
o THEY AT Ty ARkt w1 aofa Fww=r |

g wfeie " A fafet (Methods of measuring low
resistance) : g YAty &t 797 | T (A i fafert awf
ST 21

* JiceHTeY A THex fafy

o fAWaHIeT g1 AWE & ST H godr [ty

o Fafaw fosr

o T THN FHT AHACT

THIEY MY ateHer fafr (Ammeter and voltmeter
method) : 7= fafyr @+t & awa fafer 21w g wfawy &

A & ford srcaters g9 § @l Siar 2|

Figl® R AT 9™ arar Sfa<ry & siix R i<y &1 V &
I dteedieT | e i STy omaf & U ST R & e
g% Ol ¥ UF IUYH UHEX H Ar 2| wg 7w F e
sfoter ® a€r g™y & St f& wHieT A% gmer @it e @ &
e g7 s

_ Voltmeter reading

~ Ammeter reading

m

R_=Measuredvalue

74 uTaR : gARE (NSQF #mifee - 2022) - st 1.3.33 & wwitee Rigia



wew wfaer (Medium resistance) # 719+ & fordt o fiwr
fafemt s st 2|

o RO it &7 sh|HieY
o FieawieT AY wHex fafer
o Zewm oo fafer

e #{iew (Ohmmeter)

Fig 1

p]

®
o

+
DC o
Py
3

SUPPLY

|
O——
ELN143841

I . T IS & A | AT IS AT qH

* Ut THW F JAHIY F T TEAT, AT ITIRT &1 TATAT
* IR THW & AHHIY F REr T=AT, Wi ST &t q|qrEn |

wfaier #71 79= (Measurement of resistances)

TeAH TIARTE T ATIA, ST G hfead oot &ie =i fa,
I AT foreT, o e amE, ST W Wi § &7 a9 ©
FUT & I & A9 fesTre & oy gfawrat &1 9w T esEar
q & Jwar e

dAfFT S== afadret & aaw & oF 9w e rEr T
S ITERY TFT H AT B

HAHEY (Ohmmeter)

ATHIET TF TAT ITET & ST I AT FXar €| | Ay
a1 I & & Aot ey, gy gfaiy & A F o, oY
I THTT & SATH AT ST g TIAren Ht 779 § T B 2 |
o Hiford w9 # ot 7l # af3 uw T I 8 @ UF
PMMC & Hiex 3T U &=y f|= sfa<ter giar 2|

affe & e F1 ST F & T=d, Tfawry A & forg,
gffc #§ F F 47 F a7 AU AT afde 7 R oFf
FAFgeTEieF FafdeT # ft fewarst o sam =nfeu | ae w&
f& stftex &t smyf &1 soAT &I gtar 2|

Hol THR FEHIET : G¥=FT (Series type ohmmeter:
construction)

TIAT: TF AU THR & | AT A Fig 1 F FgaR g €9 8
% PMMC  (Sremare) ardft M #iae sfazier R, U a2t E
AR AT B & fordt v e efimer o srema wfag RX
FT FH AT 2 | AR AT R, & AW UF g M sfaete

Flg 1 LIMITING RESISTOR

70—

R4 A

ADJUSTMENT RESISTOR
RESISTOR

ZERO G R H UNKNOWN
X

|E B
it

ELN143851

SERIES TYPE OHMMETER

gar & g dehas 3t g fRrfa avem & o ST § aman
AT 2|

Frra (Working)

5a A SR B efime #t @9 af¥q (o= gfadtg R, = 0) #%
fear sar & o & sifteaw ey garfed gt 2| e ot
@hel FE | a1 gl & | o8 Sfaerd R, % &< g1 ardt &
ot ST ARy (1) WA & fordt amrEn S @ | dbas® & qur
TR grer fRrfa & G av g st feeeifad foT S 2|

Sq AHHTET & U (A HX B efiAa) gt € at s Ardy
FE URT TaATRd qET &idT| 36 Fwr #iex Fafia T8 gar
AT Tohdd A & FET MR T&dT 2| g S &7 amar
T s (o) afoty fresifra frar smar & e ot o=
BT & fa adreror st % " e Sfay (gar gfaw) 2|

A &R B efima & s afadte R, & fafss amt #t sis %
T # wreafis fretwa (GamT) G s aswar 21

e @t aRereEar sftwa el A fafa o fsfe #=t
€| WISRA &9 AT ITANT & dedl & AT Jfarg Y
¥ &7 &7 qHAT | 37 FOT QOF THEAT 4T FA & A @
A e AT B & @ 799 8 9% AT 9 T8¢ 9edr |

Fig 1 & afad arve gfaerd R, 81RT TF qH< 9T &iar & ot
Ffa dedt dteedr gwE & e uF 9 & i w7
aFaT €| A S ateear oF @i & off F7 et At & R, &
AT & A HASH s F A RIfd ¥ @ am@n o
HEHAT & | qF FeI & (w1 UF ITH et & g1 Arfed |

Fig 2 % AT AT GHTT qTfest Y 92 g Y a7
A A F B

A AT § UF Sk AT ST € | Fith gfaiy o gy
H FAIAH G AT © FAEET I & qHIT Jhad THET A
= o a¥ =fva dwmET g 2|

7= YF J¥ HeX (Shunt type ohmmeter)

Fig 3 ® U& e STX 3118 AT4T &7 7R e feemr @ 2|

Y : TR AT (NSQF g - 2022) - i@ 1.3.33 & gwiia Regia 75



Fig 2

0 OHMS

ELN143852

SERIES TYPE OHMMETER SCALE

39 AT H et E, PMMC ATt a1y 1% 971 51 & fordh et
gfaeter R & Arey 4oft § St et & | avema fager R S efifmer
A 3% B 3 efite % fF 0% ST ST & A Ay A
gftay fAffd Fear €| e a0 dedt & frewmaw & g #37
F forr 3oft S BT WiRA g1 Fed ya ™ & &t 2|

- :

Fig 3

i
=
()
=
3

ELN143854

SHUNT TYPE OHMMETER

= (Working)

S A i B & efien @y afda g € (3 afadg R =0
ohms ) AT &=T = BTt 2| gﬂﬁaﬁ?w&w'ﬁﬁﬁa
R =o = (A3 Bgd) at =T Faer ATH & warfed et &
@ R A % I F99 & Hhds B O G0 O TG ST
T

AT 97T THIE & A AT &7 A Foree ard erd it T (977
) A Tad (o 9T & arfest g ST gtar € |t dwmT
(Freaor em=) &tar 2| star & (Fig 4) # fRamar @ 2| waw
A & YAy w9 #9T gRT gaTe " gfawy S ewa
gfaety & =g SgaT | fawrior gtar € i dhas wer AT
ferfey dar @

ITT (Use) : 30 ST & 318 ATHY oY A7 SfArei % arae
F forr famtware Iuge & 2|

Fig 4

0 OHMS O OHMS

ELN143855

SHUNT TYPE OHMMETER SCALE

76 TTaY : TS A (NSQF dmifee - 2022) - s 1.3.33 & awifee Regia



aoibe)

qaz (Power)

v 1.3.34 & gwE e

zgawiiwA (Electrician) - gov@ fdsa stam

Fewew B - Rem v s'w sgwmt (Wheatstone bridge - principle and its

application)

ST [ I IS % AT § AT I8 S qohdy

e ET @A o Ry #t afvwia, T=FT %™ (Function) 3T S9=iam @™t

* Fe @i o T = gfady [ w4 T |

e T o @ s gfay # Fw w2 & @ (For

determining the unknown resistance by Wheatstone
Bridge):

o fas FAHE & T ATell GIT YA AT AR |
o I i afaren & we 3F-3iF § Fd B AR |
0 7 2 F O FAwme | w1 a aaRa S e W ?

(How to find no current flows through the bridge

connection?) T ATH I7 ST F AEHIURR (TF TFEET
T g0 ATEET W) ¥ JaTE 7 ¥t et § qheT & 5 Aera=t Areft
FEd & T (62T AT & | 25 AT G Iof G A=
& arer AeramraTdr off 1

FAETAF R (I UF GHIAT TIANe Foir ek Aeran oy
B & forsT FAaaT &7 U T91 g a1 & &1 S1aT 8 | 36E ITHH
ATt % UF At fa=w #t St qwa § awef giar @ | sfers A=y
B T qfRad! Sfetey 1 s = St & | Aeraqiard & v
STt 1 G T &€ Afaw ST 7 awer 6 S 21

fort & i g e A sty & S gt & | e =
forst a7 AW Famefar @ gfe & ford awe gfaery & afq @y
@1 AT 2 |

HEAT | AAGAT AT T ITANT {67 FeloeT & €T % Y BT AT
F giATTaa FIAT etar € | srafa forst Feae a7 I 31 qAr
sraTstt ® @ fawe fovg gid &1

T AT HT AT ATMASLF & T I QT T4 & A Dl
fort Feamar &

& =i oot @ 1.0 ohm & 1.0 M ohm 93 &t #maw &

S AT & | (Fig 1) Sfa<es P, Q sfiT S ATdY a1 & si=AfRe
VT € 9T R 98 91 Ifaay & fSraer qrae & 2|

ATt 7= FT FHAT AT %=%ﬁaﬁa€5ﬁmw%

e Y = ferfa o Seamrardt AT 1 g &t T ga
Hahe Btar 2 |

Sfaere® P #iiT Q SIUTd & #eardt & | P X Q &1 uat &
afRafdd &3 & foad sfady At &1 & =<\ 9 8t 9%

T S A FT Tfa<ry AR g9tes gfawry S gy fAuaffa =
ST &% | (Fig 2)

Fig1

RESISTANCE ARRANGEMENT IN
WHEATSTONE BRIDGE

ELN143916

Fig 2

@ Q
RATIO —
P
x10 o * x100
x1° * x1000
::] )

FRONT VIEW OF WHEATSTONE BRIDGE

O-0:030s

? 9

B—0
c—m=

ELN143917

YA & AT A qLAAT & ferd 1,10, 100 sr=r@r 1000

@ ST 2 |

S wiRadt gfaery €| 9 3o gfaerat & S A IS gT | S
% T &t Y 90 ATALIE FHISAT & qHST FINT UF 30T &
agl # 1.0 W & 9999 ¥ % TE@T AT 2 |

IgTex" % forw P = 10 ohm, Q = 100 ohm, S = 7ohm.

a7 Ry =2 _ X100 _ 79
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tax (Power)

sere 1.3.35 & 1.3.36 & awitim Rt

zaw A (Electrician) - wom zaffsa st

yfaeter w¥ areA fafaear #1 wwa (Effect of variation of temperature on resistance)

TEWT ;39 1S & A H T TS ST qh

o AR F A Ta0y F FEw @ i w7 @ e w

o sfeRter 1 ATqE OTE (F-Uikfde) q@m |

aeref 7 gfarer srferenier araaT 9¥ 9T Fear & o7 gerd &
HET FEAAT & |

SR 1 U fRIRiE & St Aras & et & gFia e fafire wfoy
T TTALIeedT e & | ara a¥ gfaere & Feiear e &
foee 9 ' # o7 w2

gfadier q¥ amqa &1 g9 (Effect of temperature on
resistance) : Sfaier & mafars o = Tee qamET @ @
T8 TGN & I FHHAY & AT O fa 73 & | @+fy aarert & wfawry
=T AT @Y At 9 TRafdd g €|

AT 9 98T % a19 § g Bl & a% Sfarg 7 o g
gid & afed 3o s weTal § a7 gfe s o) wfaty 9 &
gl

SeF A9 arq afady & o gt § sfaety gwfaa gtar @
S AT U Fed & | NF gt ST FOMHS AT & Ty
# gf, F1 #t weffid Far 2|

S AT7 gfe & qared & wfawy & g it & arT qord gaTes
AT & | I8 Y& grgent S| =Tidy, arar, vt fiad gendt
% forr Sug 21 (Fig 1)

Fig 1
POSITIVE TEMPERATURE
COEFFICIENT

/

TEMPERATURE ———
RESISTANCE INCREASES WITH TEMPERATURE

RESISTANCE —=—

ELN144211

Fo fAfa argen S8 g, Jntw et & o amw gfe &
T gfaery § gie sraemsa &9 sie sfafaa eidr 2|

ST AT g & TET T TIAL FH ST S AT ATT 0T F0TcHE
giar 21 (Fig 2)

7% fIga stTees, Tus A9 FOS, WY, FE AYF AN ”
YT I AR FTaT I ATH T & TATET 2|

TF qEE & WAty F Q™ onw (o) (Temperature
coefficient of resistance (o) of a conductor) : T T%

T T R & 0°C ¢ Jfeiy g i g6t t°C aF a«

78

Fig 2
NEGATIVE TEMPERATURE
CO-EFFICIENT

T

TEMPERATURE —=

RESISTANCE —=—

RESISTANCE DECREASES WITH TEMPERATURE

ELN144212

fofarT STaT €| @uT 3@ AT ) AfeRte R S A T awEt
F forr wfoty & gfe & fordt faeer & Wy &t &

* % WRBE wfawy F aHgaa §

* @ gfE % wAgT A

° TTAF % TaTd A THA W

gfed (R- R)=R te .. (i)
STeT o (o) UF fRris & R =mas & gfa=tey &1 am ons
Fed ¢ |

g @ATA @ 89 Haar §

R, -R
4=Rt-Ro _ AR

RoXt Roxt

IfR,=1Q, t=1°C, then o= AR=R-R..
Aot et % aTd IuriE F A 0°C ara gha & forar wfew i
gfaete # gfe grr afvwfia B s awar 2|
FHTr (1) & 91 gt & fF R.= R (L+at) ... (ii)
TRI®F a7 9% o Ft [A¥=ar &t d@d g8 uF i ™ a w®
gfete & a9 qureE i oF W a9 gfa (I a<ne am
gfads & gfaers gfawry § g ae aade & g #T
GET A
afe R ST 7€l € at t,°C a9 9% qfaier R, &% t,°C 9% =0T
gfaete R, & @@ #t (3 T T FT T €
R,=R (1 +o, t,) T
R =R (1+ot)

R2 _1+Got2

R_1 1+Got1



wfeiersa™ ST arg utiE

LEiP] 20°c 9T 3\ 20°c 9% a9

arga S argE Hew & ot x 10
wferterar x 108

TR 2.8 40.3
EI 6-8 20
EACE] 3000 -7000 —(5)
e srrar X 49 (+0.160-0.4)
HIT (TeR) 1.72 39.3
T T 20.2 2.7
AT 9.8 65
T 44 - 48 0.15
(84% =TI
25% &I,
4% ffeer)
LA 95.8 8.9
GIEEIE:] 108.5 1.5
(60% Cu;25% Fe;
15% Cr)
[REXI 7.8 54
wfaTw 9-15.5 36.7
foreax 1.64 38
e 55 47

Jeaw 20°c 9¥ W 9ETF | 20°C WX HiEw
1t T terRaT H AT IUTE

SECEY 5x 10

ECIIETS 100

T 10%-10%2 102

HTEHT 10%

T 10%

HEED 104

qoHT 10%

ISTERW : UF &7 FoeA & 25°C I Wiy 55Q € =¥ 75°C

T 65Q 2| 0°C 9 I1eA® & AT qOTi A1 H |

R =R,1+o0)

R, =55=R(1+250) .. FfEor (1)

R, =65=2R (1+750,) ... afi (2)
THIHTO (2) F FHHLT 1 & AET a4 T I T &

Rss 65 _ 1+750,

Rys 55 1+25a,

13 _ 1+750,

1 1+25q,

e qUAES ERT W 9T AT &
13[1 + 25¢.] = 11[1 + 750,

13 +3250, =11 + 8250

13-11 = 8250, — 3250
2 = 5000,
2
a = 500 =0.004 per °C.:

Y : AR AT (NSQF dmmifie - 2022) - s 1.3.35 & 1.3.36 & gwita Regia 79



tax (Power)

v 1.3.37 & gwE e

zaw A (Electrician) - wom zaffsa st

it i wwTR @9 "tee (Series and parallel combination circuit)

TEWT ;39 1S & A H T TS ST qh
o AUN-TATAT Aihe TAATAT B A FLAT |

SOt qHTR IRl # T (Formation of series parallel
circuit)

AEY TR A1 aRae =rEer St qure ke @ 3@ afRkuy
H F0 & FH UF Taay St § ¥ a9 | e S 2|
Soft AT Ry & 3t 7ifos e get gefia & o €
T # gfete® R, X R, sfaeiy e § qw@fwd € i
IE FATY @A a1e & U gfaerg R, & Sioft 7 sfrer w21
(Fig 1)

Fig 1

‘ PARALLEL BRANCHES OF CIRCUIT

R{=10Q

50 100
= || —C——LC_—1—
EQUIVALENT CIRCUIT
| SERIES BRANCH OF CIRCUIT
_ (R1 X Ry .
R{= —————+ Ry —— 5+10=15Q
(Rq + Ry

ELN144211

3 TFR R, AR R, @0 gk AT F2d € AT R, =it
AT IO F U A0 med siar o R St s
afRay FT For gfaery quTae Soft 7R9T #t uw aee TRy 7
T FTh Fq AT AT FFAr € | e F ford R AR,
AT AT 5Q wfawre (10Q wfa<ras FArY #) & g |
= o s aFar 2 |

S g9 10Q wfaziy (R,) & & TF 5Q qfaere & o
a9y % FYET S| FEAT A WY qHESE #OFA
gfaery 15 s ghm |

us facfer wifors Soft g e (Fig 2) & Sefva &1 1 @
et Aifers €7 & T TRy #F 5t e | AfET e
# & uF ¥t gfaery =it #9 | 2 (R, AT R,) 360 Aoft #H=I
TfRer T ot Sfr2rer 1 3 & ford veet R, 1Y R, Ft awmiford
FH TF 20 AT TG & o i &< | qd FoF St H
20 37| &7 10 30W & AT AR | AL, 94T TJE 6.67 37
gl

gt #1 TEESE (Combination circuits)
Suft g g stfa sifeer gdfta tar &1

AfhT HHT G B ¥ & & aftwy &t Sofy v seEm
AT guel | faarfora ¥ @ | T JH T &7 8 &3d aug

80

Fig 2
| PARALLEL BRANCHES OF CIRCUIT
R{=10Q EQUIVALENT CIRCUIT
- 100
—
? - 20Q
Ry=10Q R3=10Q —
| SERIES BRANCH OF CIRCUIT |
R4 X (Ry + R
R¢ :# p— % =667Q
R4 + (R + Rg3) g
3
>
=
w

AT H 9% T & & H | TAF G0 & TF T gy qfd
Tia Y et o a¥fy gfae &1 a7 q9e 9 & aeEY
gl

T® HAMIAY GYE H I GYE & §Ih TAUg & aeay Uh
TfaIe AT & a8 AT AT @ | TAF FeF & oy Fie, qieest
Y ity &1 fFuier #= # fog augen affe dow =
S |

Sﬁmﬁ'ﬂ (Application)

UF I T A% A S99 & AT Hft qraf O Tqi H7 =0T

FAT ST Tl & ST AT § IUT] 71 & A dlead] aHTSTh
q Tt # W FAT AT qHAT © |

FAWR (Assignment)
Fig 3 ® 9TTaT &7 T T4 FT &Ik T AL ATq a0 9 |
Fig 3 5 c 5
L+ po—{__ 1
Ry =3Q R,=1Q J_ J_
R,=38Q Rg=2Q
56V |::|R3=ZQ :|: :|:
R5=3Q R,=4Q
RB=SQ o
N |
H G F E z




¥ (Power)

zawiwA (Electrician) - w==a v denis

v 1.4.38 @ =t R

TEHT T, FHEFa qaenn J T=w & 1 (Magnetic terms, magnetic material and

properties of magnet)

ST [ I IS & AT H AT T8 S qohd

o fafirer SR & Tt F AU WAC ST TEEHR GG F AR B AU FAT

o TFEHT HT TAHTT FAT |

FHEHA WY gH=F (Magnetism and magnets): T=FA
UF I &7 & A TS TGl T FE FLAT & I A TR TN

TR Fear| wifa® e S=H a8 9o ST & g9% Fead & |
TEF Ale, AR LA H ATHUT T & AL IO & o @A
BN 9 9% IO ¥ & e uF [Afvad frfa o 9g=d 2|
gHH F TFR (Classification of magnets)

TR HT AN(HIO &7 TS W e B |

* STEfaE TEw

° W gES

AT ©F (TF @le A0F) TF TFas gas © o are
sraTfeat qF & 5 (Fig 1)

Fig 1

ELN154511

LODESTONE

TEF 3 THE & 8l © FWATET AR 2 g

FEATE FHE AAGT A T+ (Temporary magnets or
electromagnets) : afs TF TRATIET & Tih AT T
87 § grEaE 98T S9 JATIH e & UF ghs Hf @l 9 ar
SO & FE FEihd 8 AT 8 | GAIH AST @F UH AR
TEE &1 AT & S a% TRAT(CH § &R Faqrfed Sl &dl
2| 58 & gEET @F I A AT Aid gel AT Sar €

TATIH ATE FT THST FIAT T @l aaTl 2 |

Wt 9% (Permanent magnets) : afs o e &
I 9¢ & H T T &F § @1 T al a0 Jrashd
& HILUT A & Hl 8T a1 T W &l U @t g a7
ST | afqerRa Fe & 39 O F AfqErRar Fad ol 5
THE W gEE @i, [AfEa, taar, Sed § a9 A §
o =7 wfqenfRea aRur-gwar gtar 2|

THEHE T9Tat F1 afw (Classification of magnetic

substances)
qeTAT F T W A AT ST aar 2 |

WiE gF= 99T (Ferromagnetic substances) : & Tat4
St UF gFEE G Tqeal § ATHGA Sid @ Are g qard
FEATd & S odier AfEd, wiare, & Y I T |

FggEEE 9gtd (Paramagnetic substances): A
YT 1 FHEF G A 96T IS ATHUA B © AggEa
TaT FEATH & SHHT STHUV TLAAT & Teh I<h AT T G
F@T ST 8T ¢ | §49 H AggE 9t FAqeR | Ale gaa
TeTf # Al B Bl & | ST THAAT WIS wAfeAd
ateT gear |

wfa ¥ 9=t (Dia magnetic substances): a& Tard
ST Fad Tae JEH I F9 AfAwiia std & Sfy g aars
FEATd & | IeTeY: fawy gohe, AHES, HiA, HES, AHS!
zenfe | wf gras qerat | fawry yaaaw aerd 2|

FE ot gaTef BAT wE ¥ B gt w0 # srgrasE wa

o " | o § B o sferpadi s O SR T
qard 2\
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TEHE T=EEe JX T=F & o (Magnetic terms and properties of magnet)

T . 39 TS & A | AT TS S b

o TEHT A, TART JGT, TART A&, TART AT AT T THE Y M3t Kt qRA0NG FA0

o THF F UM HT WEHIIT FLAT

o WP THEF F ATIANT, TGHTA HIY AL HT Ieeld HAT |

T a7 (Magnetic fields) : T=&a & a0 & FEH
87 Fed ¢ (Fig 1) % 96N I8 &7 s & a+ft fGomet
et € 39 o § gEw & e arelt Y@ gEe 87 &t
=76 el 2|

el g% & TR0 A &7 &AW EH gEE & THE HAd
fohaT S 7% gEEE & FEarn ¢ |

T ¥@™ (Magnetic lines) : T a0 @ (FA99)
AR @ AT 1 € | T @ gEE & AT | AT S
T 3 gat ax TE HAT |

(Fig 1) ¥ u# BT @& & a1 A T @E TS0 &
UERA

Fig 1

NEUTRAL AXIS

MAGNETIC LINES MAGNETIC AXIS

grE*E 7 (Magnetic axis) : I/® & 3t gar & Haw
aATCT FTA(Th T EHT 37T FeaTdl & | 3§ JEHT g
ot Fed 2|

THEHE I 7 (Magnetic neutral axis) : (Fig 2)
TEE H A & A HOAAH L@ AT GHF & 55 q ST
Tl € THEET IR 37T Feardr € |

ELN154321

Fig 2 ‘
} MAGNETIC NEUTRAL AXIS

GHE

_=—

NORTH POLE ——— -~ — SOUTHPOLE

% ///;—N\é\ﬁ
MAGNETIC AXIS

ELN154322

T ga (Unit pole) : T&i® g9 I8 ga & TRwTua s
FEHAT & FSTaaT UF aEEy q9r a9ET g9 § UF Hed 3 g4 0
@ & a8 10 Fed g & Sfawfid gt 2|

THEw * 9T (Properties of a magnet)
FEat & o1 Ao €1
YT OT (Attractive property) : TF gEE ¥ gEEE

qeTal St oter, fAfde Y Fraree F T FEA F QT SHar
2 ST TEH ATHYV I T8 gar a qqira® st ¢ | (Fig 3)

Fig 3

ELN154323

BAR MAGNET

e T (Directive property): 7% T gw® &t @d=T
TdF ACHAT A Al §6% gal § dad I A o four
feifora & %7 sgfw &nft | (Fig 4)

Fig 4

~
=
<

<
<
<

ELN154324

3=t 0T (Induction property): U% @& § 9197 & FHEEHE
qeTAT § SR BT gHEEE I HIA H Q0 &rar & (Fig 5)

Fig 5

ELN154325

SOFT IRON PROVIDES A PATH FOR MAGNETIC LINES OF FORCE.

srgwrF 9 (Demagnetising property) : a3 fael G
T AIE A T TH F3, BN & T ofe gy ot
ST @, AT 7€ 9T Hoher @t & |

st &7 0T (Property of strength) : 9&® g9 # a1 g9
gid & a7 IHF & IHI YT GEF YT TaeqdT & s 2|

82 IR : gARIEE (NSQF smite - 2022) - s 1.4.38 & awifa R



Fgitaar & T (Saturation property): afe 3= Yaedar &
TF FHEF F AAE GHHA (AT AT at qJe FAT AT T(oF
FEfhd q=T SR | F(H T8 Teo & dg af gar < |

T T wfewdor T (Property of attraction and
repulsion) : AT gai (37T IAX AT F40T) TH T H
ATEYA Fd & (Fig 6) STaf® qu= ga Ia¥ [ Iax, e |
FfeTor UF gEY F Siawd #d 2 | (Fig 7)

Fig 6

ELN154327

Fig 7

ELN154328

REPULSION

THH F JFH (Shapes of magnets) : g fafs sgfaat
# IUee €| 3T gEwd Al 9Y Ut wdr 2| R ga

Fed | T_T g Gt gEEE @ |

— BT g@% (Bar magnet)

— HieT 91 g9% (Horseshoe magnet)

— S g'=% (Ring magnet)

— daam&rR & (Cylindrical type magnet)

— faoiw smsfa g%% (Specially shaped magnets)

graFa it faferrt (Methods of magnetization)
TeTd F gEiEd FeA & | ger fafeet €1
e w3t fafer (Touch method)

e fag@ g1 % g1 (By means of electric current)
e gxur fafer (Induction method)

wret fafr (Touch method) : & fafar &t s &= fafeed &
forafore famm s a@ar &

e uHa @y A (single touch method)
e f3 = faf¥r (double touch method) =%
el agr fafRr (Single touch method) : waer Tt fafyr &

UF (o [ ST aTelt ©d S &1 gFaF & (i W 0% g9
& Ted & #IY g H ¥ @d 2| (Fig 8) # AN U &

Fig 8

ELN15432D

STEEL BAR

faem & et ST # | 36 gk # e v # gEea 9vr
% o wear =

f2 =t fafyr (Double touch method) : & fafer & grafed
F AW ATl & B F A FEH B AU @O H @ @
TS ATAT & @H & (AU (L0 & a1 TF AHe! 1 gHeT
BT F &% I¥ @A ¢ s % (Fig 9) ® fwamar & g1 g7t
F off i o # dae & O @ R & AR @
ST AT TS © AR F5 I 3T FLd & Al § TeAT T
fohaT T av| 3| R & ARl & S 2

Fig 9

ELN15432E

DOUBLE-TOUCH METHOD

o =t fafr (Divided touch method) : 3@ fafer &
TIER aTell gea! & Ao yat & weat &7 9ifa & s &
I BT Al A€ & AYRA @I HATE e [ET AT &
TTEA ATAT FHa! H1 3T A & | AR [T % T @d 8, T
SfeaT & gAeEhT @t et & (Fig 10)

Fig 10

ELN15432F

DIVIDED-TOUCH METHOD

fa=@ em=T & (By electric current) : g@fda #t S aTelt
BT WX UF ATAA X AfSa & Siar € 9% 999 dedi |
% Y9 DC F® a9 & ford a # warfed &1 Sl € | &
BT W THR Afd gEfEd & At | Ffe T o\ A &
€ @ gFd SH GAT dF TedT © 99 a% g1 Jared srr ¢ |
I¥ gRT % UF a4 9 AT Oof &7 § fage &t ar 21 3|
FAET | T gFaF I gHF Fedldl © A T TAETRAT
# wg sar 2| (Fig 11)

TER : gaEnEE (NSQF it - 2022) - s 1.4.38 & i i 83



Fig 11

ELN15432G

swor fafr (Induction method) : a® =Tt FHi Ft a9
N e Aty 2| 5@ afy 7 uF g7 smeavs 9y Sar |
o s& =@ FT UF FISA AlS HIW srdT & war o Fig 12
# femman T 2| uF a1 ded gt g A fiw awy argfa &
arfera o StraT &1

FEfha & S 1o ®id gHeT IS F AR/ T AE H
I @1 ATAT § Y FUed | {3 &y Ssit ATt & 319 A Hor
Yo gHEE a9 ST 2 |

Fig 12

STEEL PIECE TO
BE MAGNETISED

559 CEER
oo 0o 0000l
o009 0000l
o000 o000l
o009 0000l
o009 0000l
o009 0000l
o009 0000l
o000 o000l
o009 0000l
o009 0000l
o— 00 0o 0000
DC SUPPLY o0 0000
o000 o000l
oO———————0 o——oo oo 0 000

ELN15432H
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¥ (Power)

zawiwA (Electrician) - w==a v denis

v 1.4.39 & 1.4.40 | gwitaa R

3ga T+ * R @ fmw (Principles and laws of electro magnetism)

I | I S F A H T IS AW gl
o YA THA F AT FT TLHLIT HIAT

o IRA BT * ywe faw, wrk o= e e TR ey o e s

39 g (Electromagnetism): A% & Fvear § €T=T
TaTRd FIA 9T FUSA & AR AR UF FEHT & I Siav
€ aft UF g diE 9T a & T aTer Fed § @ &F ATt
€ A e # BT FEiHa ef St & | 37 ThHw F g gEwa
Fed € GAIH die 9T I GET aF gEE Edl § oF d%
qfoe § gTeT SaTfed sl 8 | SHHE gEEd FIed gl T8
T & FATA & ST 2 |

39 YT TEF A1 gadT IEH gared g @ fFem 9w AR
FAT & | Af oy ware @ e afkafda # & S ar g
&= off Fig 1 % srgar afkafda & sl

Fig 1
ELECTRON
CURRENT +

DC o DC

SUPPLY SUPPLY
N S
Yy Y
L— L—
S N

POLARITY OF A POLE CHANGES WITH
CHANGE OF CURRENT IN THE COIL

g &7 #t f3en RuifRa 71 & foru afew e o= (the
right hand grip rule) fa= &1 ST 3T st @ar € | af3
ST AT ST B AT & AT A I S[[S & qT GRT
yarE @ faum § aded €, ar et et g /7w
o # i w5 ster & Fig 2 9 Remar @ & |

ELN154612

Fig 2

/ DIRECTION
MAGNETIC LINE

OF OF

DIRECTION

CURRENT CURRENT

RIGHT HAND GRIP RULE SHOWING THE DIRECTION OF CURRENT AND
DIRECTION OF MAGNETIC LINES

TR FIAT © o UF qTfeA T Fihep A< & AT & ATl Fe
faen & o0r a8 | 2= A A FeAEL F AR AR AT qA
T Y@t & e &|r & | (Fig 3)

TG & H 9w eFAT F faw anfed a1y F et & W
q AT T ST GwAT & | (Fig 4)

FIfeR T # g &7 7= (The Right Hand Palm Rule):
e BT &1 BT Ft TRATTHT & FUY 3T THE @ (&
Syforat afferr arer® & e &1 e & &7 av siger aRerfes
# FrEEHT @7 A e IA gF B b T

ELN154614

Fig 3
HANDLE OF THE
CORKSCREW

DIRECTION OF THE
LINES OF FORCE \ ﬂ CURRENT DIRECTION

OUT OF THE
CONDUCTOR
‘ CURRENT FLOW

INTO THE
CONDUCTOR

ELN154615

CORKSCREW RULE

Fig 4

NORTH POLE
DIRECTION

’ CURRENT DIRECTION

RIGHT HAND PALM RULE

ELN15461C

SRl Tt & ford g 9ard (Magnetic materials
for temporary magnets) : fagd gws FuROAT: SR
TEF FEAT € | 37 TH & FHa! a0 FEH Jqaar a9 &
S aTelt e afkady & aRkafda & 5 Gy & | g o
FT T faegd gt # grEen wior a6y At gtar & | fforw
e F AAAF TR a8 R H a9 § AT Srar |
(2.4% foefis & Ay wel) 3T o T T Y THATT
wHed W F© ATIANT | T &1 2 |

THAT UF dte e e #1 o 2| b atfay fder s
& geafhd T o G@ar € oY dArw & ford s fae
ST 21

wHed, fAfaer, qtar, e i AR F1 T & g9t TR
A gfaesar JfiF €| WaT 9T g™ 9gd &9 © | g8
ST AT T ZERTHY A JEEHET AT B ATERT FA §
fZar ST 2 |
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ya® (Power)

e (Electrician) - s s qaiia

s 1.4.41 - 1.4.42 7 gw=ifya Reeia

TEHE IRay @ qur g 4Ra emfs (The magnetic circuits - self and mutually

induced emfs)

TEHT . 39 TS & A | AT TS S b

o UF THH TR H FHHT 81 Ht TRATNA FA7 (W9 MMF, gfas=7 (Reluctance), T, 815 Sio@t, W@ 99, T=H

AT, ATYE TR
o R = e w5 |

Trwe ares 9@ (Magneto Motive force (MMF)): i &
o woe awa @ AT 9 FE 97 iR gt @ -
TR, TR 6T TEAT, TEHT I % 73 Hor Y T Y
T & AT TR=DT &A% T A & forae TfEF Tawm
forat stfere e ST & STfers s T ST | "l A
HEIT T4 97 & [UA%A & 87 fagd aes ad (mmf) &t
Hifr JraFa ae® ad Fed ¢ |

MMF = Nl ufeEr e

st mmf - UfEER e § gWEewed aes ad ©
N - & oY afesq FEe @ d@ern

| - UfEEY A | e & O @

afd 200 FFH & FISAT § UF TR & &7 JaTfed &t w@r
& @ mmf & 719 200 TfEER o g

afees (Reluctance) : @ TR # F8 99 T4 &
g gt & o wfaws™ Fed € (I S) | Fa Folae Sfaesia
(Reaew) #1 faeargaTd tar € | gaferr afe mmf it g
T & FIh Fd € At en form @ ¢ &

S=

¢=M SET () e ATY e 1
S Hol, @
Sel S - gfdwee

| - g 9 # Hed § @

M, - T I & e sitetdr

M, - TferE gwrh siterdr

a - 3 fuchiHieT & gEaE o #1 Jgyey TR=T
FThA TIASTT FT ATF TEET a4/ Wb €1

T = (Magnetic flux) : 9w oy &, geea
AR TG 107 & AT TR=D8 9 AT AT A QT &
T €, IU T @TAT B HSAT F qEY ST & FHH
Tl ¢ A Si ATAF J97 2|

86

Nlay
S

- F A
- & & d@er

- TFERR | T
- gfrseT

n - Zz < a

- @A S A gREE adr
- smafers g ofterar

a - a fheffier & g 9 # Sguer Rws
TR M?

¢ - FEEE T A W H qEn

= =
= o

w9 g9 (B) (Flux density (B)) : T&a&a 0T & ST
qR=8T 7% & Nfaat HieT § T@ret & Fe q&AT F T
T FEd € X Tdi® B & &6 F¥d & | S| g@at 7 (MKS
Tt ®) dEar (Fa% SfaastdeT @) |

B - i Weber/ m?
A

Tl ¢
A - I IR dTwA
B -3¢ [ e ¥ I o &

-9 H [ T

T Maar (Permeability) : el g werf #t ga®
ST TaT § IoTS FATE AL AT W I FoAF % ST Hi
Fed =l e g8 mmf T g aRkey fmeE awE @
TAHT TS | & Y

u= B/H
W&t B wa U ©

H g@& ad 2|
4% a8 U g € & sHaT Fig wrEE T2 S AR Fad
HE@AT WA # &AH fHAT AT &1 arg A gk iedr yoarg =
THE AR A W A ATAE gEE dadr w1 e 50 &



2000 gtar 2| & & waref &7 g fedr I8 T 71
& dry afafdd gdr 21

R=RRfm (Hysteresis) : t# g v & ford B 3w H
& & uF Wihda gwawy o¢ fa=e #2 | 9fF U= BH safed
o way quriar & 6 aeer disar H & arer et amft
F ITETEIAT F FEdr |

TF FEEE FOT I § QU &9 F SgEihd © | 9T 7 e

g ae H = ML i gfer ek & red o o & 37 B
@ﬁlHWﬁmemﬁW@m%WW
B H JAE T BT § FAT AT % UF QU H AT F
HTT ST AT 2|

Fig 1 % AT BH & AT # sifhd Fea AT gWad a%
T AT & | TeTel &9 & UF Iad W 81T & et B 9aTgha
H & &wTgaTa & SidT 8 | 39 T9ara us @9 ferfa e gt
€ et B ® us Tt gfe % ford H & a<t g arfed it 21
a® %1 g fag @ga fag (saturation point) F=T ST 21

o AT GRT FT FHA: A B S HA (AT 90, H I 8T 1w
2 X B 7€ AT | HIT G TG FAT ©, A F @9y
TEEHA aE @1 8 | gRFAT g4 OR & & it St ¢ |

Fig 1

POINT OF
SATURATION

777777 NORMAL

MF\;EGSI\IIII::_EQLI\/I MAGNETIZATION
CURVE
c ral
——P
“H o +H
COERCIVITY

POINT OF
SATURATION

ELN154813

HYSTERESIS LOOP FOR MATERIAL USED IN AN AC CIRCUIT

afT FUEA & T I FL [@F JH A g7 A I i
F ST o FIOT FrbeT LA FA & ford H #t v ffesa @
il & 39 fwrean (Coercivity) F&d © SiX g4t OC & =&
FE |

a1 & faodia oo & ey gfe & weat &t wifa Ao feom #
FOT % b | gfe Iq 7T aF el & 99 d% dgel feafa
TR g T St

forege s & st - faege g awer (Electromagnet applications - Electromagnetic

induction)

I | I S F A H T IS AW gl
o TR A faga oo A gasn FwAn

« UF R T (I, T AT SEATE AF) F AT FGHEE FLAT

o fora g ot F fem R san
+ FE=Y EMF 9@ afafFrar-ava RriE & ar & sam|

TEHE A e ot & = gen
gaaw (Fig 1a & 1b)
TEHE AR TEET TR
mmf emf
1 o = ——— gz ——
reluctance resistance -
2 MMF. (ufEmr =) E.M.F. (aieean) —
3w () () F¥we | (UfEm) 1 )
4 o TR B (Waber /m?) F4 T (AIm?) !
Fig 1b
S QﬁWS=iorS= ! 'srﬁ'@raiﬁeR:p—L
Ma HoHra A
6 FEHsad = (1/afas) T (= 1/afaxres)
7 ufaesE (Reswed) g pA sfatershdr
8 FEF Faar (=1/afase) FrATAT (= 1/afarersan)

TER : TREEREE (NSQF STifte - 2022) - s 1.4.41 - 1.4.42 & awifie R 87



e Tewa & e sgwEE (Practical applica-
tions of electromagnets) : faga F@® &1 T=T A

TH T YA T o€ Hied, A, giEwme, 7Rads, o
YA HTIT & AT A=A FHfohear st & forr v s (3|
qE F e gHSl & e dfod) s o= &2 aga gheat
T T, o, TRIYT W, S TRy, forde i s
FEHTAF AW § &tar |

a ad

b &=

GIETAC LY

et

e efrmfes afkos

f oo

g gefeae s

e e R & e el oy At & ol g

gta & (Principles and laws of electromagnetic
induction)

He & fagd gra 30 fET SemEdt e ares & oy
Yt 5o gar & |

w2 # faga g wor R (Faradays’ Laws of

Electromagnetic Induction)

o O

2 % ww W (Faraday’s First Law) & /A @ ot
T T TRTT GRAdT & THfET ST & 399 999 TF
emf SR it 2|

fadw == (The Second Law) & sgame SRa emf #r
TfXHTOT Fole @b &t TRaae 8¢ & a¥a< aiar & |

nifa g1 *R@ EMF (Dyanamically Induced EMF)

3 THE §RA emf &7 IamE U Sfas a8 § Tew
T g7 SryEt wWifE Aaw § gEaE woed TRddd g
faam ST |AT @ | Sa e @ i g emf I FHaT & At
emf wfast SRa emf #eemar €1 Iareem: JfR=|

wifaw 9@ emf (Statically Induced EMF)

ST qadr woe emf I FAT & ar emf # @fas afea
emf F&d & ST fF A= T T ST TET @ | ST SEwTHT

wifaw w7 ® 4R emf (Statically induced emf) : 515 T
wifas =ame® ¥ e & g gEae et # sgar akadr

FEHT &A1 & F emf IR gtar & @t IRa emf Ft &fas
Ra emf F=a 2|

e Faw % A w@faw 9Ra emf &7 TR & &9 &

1 w=fa emf (Self induced emf) St ST Fvea & Ia=
grar 2|

2 gremiys 8@ emf (mutually induced emf) st aei=t
FUeA | I BT 2|

@ (Self-induction) : 5T TF F@E # TATEAT G
yarfed gidt & St stmadr fafe & afkafda et & ar gq@% e
Sad gEHE &7 | e # IoktAd gdr 2| gy yare &
faom & g & i e Ja & S 2

TRER® S¥E (Mutual Inductance) : 51 3T a7 a1 & 31fa
FATIAA TH FHH FAFT & A {HA I U & Ad T8 T
A & U1 FEATAT & | T8 ZTAGHT FT AT A&ia 2,
Zd fogia U¥ SE®ET F AT 8 | HiaY SA¥eY a°qT 3=
ITFI A THR F T &7 § THIEd 81 & | 5T T Farset
H F¥e yaTed gidl & a9 forehst Farder a1 99 | 99 F= e |’
qleesT 9aT & ST € |

¥ (Inductance) : SX&@ (L) TF aga a9 srar gfh
FT a8 Aifc® 07 Bl & forad IRTT #§ 9RT Ja1€ & TRAr
# aftad" &1 fawry gar 2|

F gftrat fore TRy # 901 aTa XA & ford wgeh e strar
& 9¥F FEAT & | I 1 A% Fved A Rde & am & +f
ST ST & | 5% 9T a1 & Foed gid 2|

A¥Hd Ft WG FA a1« ®F (Factors determining
inductance) : T% S¥& & Y& &l ITAHE ¥T & T HIH
& 1 fahem ST 2|

. aﬁwa%aﬁwwsﬁwur%wﬁ

* FUSA H A & =l A @r N &

* AT & TFHT & a9 W | (AT HTEH)

* YR FC F {AFA: (FISA HI H &A™) ‘Q’ @ ‘d’

L (Henry) : UF FUSH 3TaT 1ol &1 S¥hed TF A< &l
2| afe s uftEr gy G &t ax & afkafda e are g
TF dice &I dreedr (cemf) SRa FaT 21
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wfq emf - Swwe wfeema (Counter emf — inductive reactance)

I : T TS F A | AT T AT Tl
* F13e¥ EMF (CEMF) 715 %1 =T &l
* YTHE NlaHTd T WL FIAT

° FUTA F FFHF A X Afaren F Fir T=e F FRON Ht Tew FIAT

FE=T emf AT & *1 7= (Counter EMF and LENS’s
law): ffT aTer® ST Foed H o @ & gEa &7 §
SR ateear &t 9fa faga aes a«@ (cemf) F=d | 4% IRa
emf (aTeedT) S aleedT & H1A HT AT (AT AT FIE HFLAT
gl gE® (cemf) & ST ST €| Wi faga ate® ao &t F+
FH 7w faga aes aa (bemf) & +ff ST ST 2

et oft T & S¥ehed afaer gy afRade & e i afRka
AlcedT # UF Hea Ul @ gar 8| | & faw F egEw
(cemf) & AT AT T THT FT Sl & S 3T T & farer
FXAT & o 38 3w fFm 2|

¥ T A¥hcd (LTRT &=y waTe | afkady & oy § us wfa
FieedT ST FXA 1 AFIAT & T AT | U &80 (1H-SI
unit) IS & I ATHA T TH FLAT © (oTH TF TEEE Ti
Tohee & TRT TRadT (1A/S) T ateedr (1V) &7 (cemf) Sea=
FLT|

¥ Afeema (Inductive reactance) : AC 9=T wate |
I THTE GIRT S [A1Y S¥ahed TfAaTer Feerar € | 9¥he
sfaena 9@ & cemf & TR &iar 21

Wa¥ 4™ (Eddy currents) ITersl €T =T ST &
T W # AR dteedr # FO ST €| 78 ryf smgf
& FETGATAT Stet & | $7 LTS §TNT Jael FHOAT TR & Toret
wfoty # ghe #t wgfir Iera Fet 2|

TF AC aRay # 9@ &1 awE (Effect of inductance
present in a AC circuit) : g sTf¥EitaT # Foeat & sww
ST &id & 94,

o farg wefiat st gt # IO9E FEA
o« Feitaw gt § RS goea
g 3AT(S & A @A & o J0% Fosd

TER : TREEREE (NSQF STifte - 2022) - s 1.4.41 - 1.4.42 & awitie R 89



ya® (Power)

e (Electrician) - s s qaiia

= 1.4.43 & 1.4.44 7 wwiftya R=ia

HETRA - T - TH, HHEA AT ST

(Capacitors - types - functions , grouping and uses)

TEHT . 39 TS & A | AT TS S b
o WYTRS #T HIHAT AT FATGET FHT T HIAT
o TiRAT AT i FTA qT FIEHN Y =TT FIAT

o AT TeR & HERE F1 AU FRA ST SEEnT Fie |

Scan the QR Code to view
the video for this exercise

Tt (Capacitor) :
aTiRar v & o fRsirzw & W% gfes #t @A F=d 2|

HYTR FT TA1T TRAT FEATAT & | FH I ILF e 21l & AT
UF ST ardr o srRfagE Fud @ saw A gt
g | avat ot § "uria fesme e germ a8 Suae @ foaw
TelfFes =Tt w=iY & ST € |

T (Construction) : HETR= UF A=A Ifth & ST &F FHIL
T dfeat & M el &, U Ao 97 & SE wEEd
Fed & I YA T@T AT & | FAFT A FHEEAE wet &
9t =t © | (Fig 1)

Fig 1 _

~+—"—"CONNECTING LEAD

CONDUCTOR (PLATE)
CONDUCTOR (PLATE

~+—— CONNECTING LEAD

SIMPLE CAPACITOR. THE PLATES OF A CAPACITOR ARE ALWAYS
INSULATED FROM EACH OTHER

ELN155111

F (Function) : T& TaTR= # gt Frersht sram afeeat & fi=
foeg =1t it UF R 9ga & & =7 | wosTRa foar sav 21
e AT F T TREagd TET AT Sl A0 e Ji
JUSTRA YA TIT I AT il o qHIT e JIAT S dF J&
TF Sfarg® srar a & fARafee a8t giar @ @ &
FTAT BTl & | STTET &7 ATHF FATH AR FHSHT T 1< ‘C’
gl

gnfvat (Capacitance) : &= #t fa[d smaw & &7 § woetRa
FE & TIAT GTRAT FEATdr € | GarfRkar & &IF w2 & o
S Tetw C gt 2|

g &1 A (Unit of capacitance) :  &fRar a1 #@ifors
T HE €| ®T FT G489 F 2| uF e anfar &7 9€ amEr
g St @A & 1V & omafda #e 9% 1 Ferw emaw &
HIETRA FIAT 8| T TR | & S TF FAW A qlee
(CIV) =1

90

%32 (Farad)

e gTRAT (C) T 7419% © A FA A9 (Q) & ATAF & |
T qicedr (V) &7 dTF & gaford T &1 AT & oriRar &t

C = %ﬁmﬁmmm%l

Fuitafea Ruwa (Capacitive reactance)

IR T AT Zeaed 1 A FURET i AC FI< & JaTe &7 faae
FAT & | S Th1Y FUTHET ST 9T J47e | ar8T Icqe HLAT
Ffufea Roww Feamr e | g8 X & i € |

e Ruwea X # Al &7 & = = s

X= mic
gTaT ® AG@ FIA I FF (Factors determining
capacitance) : FETRA it €TRAT =AY FTLHT & FTA B FATAT
gl
— qfdeat & &=7%a (C o A)
qfeeat &t &= & g4 (C o d)
~ UREYA TSt # TEFY
arT

— @l & gfaay

Tt % g (Types of capacitors) : @=mR= =mdms
TFR & fAfa 5 9 @ (e iR we) | 33 PR am &
g € gAY & A IRadt g 2

R #af¥= (Fixed capacitors)

firfe=w @aft=r (Ceramic capacitors) : fRfas @@
Fefd qREgd feris (1200 ffers @) & & €| wowsy
BT Hifd® ATHT & AAATHA IoF GTRAT A I & Tt & |

ferfirs snfRat #1 (Fig 2 (a) 3% (b)) & e i o 2
TE s T Al Fafud afeeat s it aus @ wifa
T ¥ A Sl 8| 7% & anfar we & gt & o
T B & | A TF g TV & & TRaua § WE ot
g gl 2

FleedT T 6KV & @ fRfas =iy luF & 2.2uF a%
faoiw =7 & I 2|



w9+ Haka (Mica capacitors): 379& @=TR= 3t ThIY &
gid 2| (Fig 2 (c) ¥ wgaR &F 9% (stack foil) = «1g
THF T TYH H TAel TG 1 ThHiae axar & [fia =ia 21
OTg T UHAY T9% T JEI AR & iy gedr fAffa
FIA T T HRO TN SRS | FhE A FoA@Ed grikar §
gfg Tt 2|

TYF TAF-EF (Fig 2 (d)) ¥ STTHR T Tus T8 A JHTerse
H graforT gld @ 9rel oty dunfes off gt g 9id gadge
THY & AT sy &t =ral & =t & A R o
2l

d9F AT 1pF & 0.1pF ariRar 7= a4 100 & 2500V
DC AT 92 § 3T 2 |

Fig 2
ENCAPSULATION
DIELECTRIC
PLATE
LEADS
(a) (b)

(d) LAYERS PRESSED TOGETHER
AND ENCAPSULATED

T—

FOIL (ALUMINUM OR
TANTALUM)

{c) STACKED ARRANGEMENT

;(

PAPER OR GAUZE
SATURATED WITH
ELECTROLYTE

OXIDE DIELECTRIC

(e) BASIC CONSTRUCTION

ONFD 450V~
,QN\FD 450y D
JONFD 450y

(f) ELECTROLYTIC CAPACITOR AND SYMBOL

ELN154914

dTa stoaes /9 (Electrolytic capacitors) : 33 stoees
FATRA gfad &id & Afod a0 UF 9l gATE A UH
FOTS gl 2 |

T HETRAT & N7 3= a1iRar At 200000uF & sifas &
forar faram St @1 A I Fieedr wsrhaT F7 (350V UH
fafors stfersmaw @) sfie &eor 7T 3= &t 2 |

faRga srreresr S T ST deeH o TER #  3Tde
& (Fig 2 (e) (f)) & u= fagga sraeres @enfea it Aifors =T
feams T 2|

FATA/ i "@ate (Paper/plastic capacitors) : =Tfees
foreelt, it M FES TREYT FARA SHF TER & e
A FES FS S GTHAT TIh TG T3 & | 570 & o &
oTRAT ¥ 100pF % =i 2|

9 Fig 3a § UF A1 Aiferd THAT TS i T8 & S o\
AT fBreelt Y FTTST H=TRAT § 9w il & | Fig 3b &
THRX & Wi fHieelt @R &1 EAs 399 Tefoa &edr

Y .
5 1

Fig 3
(a) MOLDED PAPER CAPACITORS SHOWN WITH SYMBOL FOR FIXED CAPACITORS

LEAD CONNECTED
TO INNER FOIL

LEAD CONNECTED
TO OUTER FOIL

INNER FOIL

PLASTIC FILM
(OR PAPER)

OUTER FOIL.
{b) BASIC CONSTRUCTION OF PAPER CAPACITOR

ELN154916

gf¥adt @=nik=r (Variable capacitors)

g 9TRT AW F S AT wa: fafer F gnfoa ww &
ATITIFAT il & TR § TRadt = 95w eid € | Serev
% ford we T.V. gwEE (Timer) 3@ & Y& & 9fadr
TUAT G T FETRAT &7 e R S|

g HETRA (Air capacitor) : (Fig 4b) & AT arg 9X1a3d
Ieh TRAAT HETA UF SPIANT | ST darieat & &7 &
S Bid & STet STy 99 arfed eidar & | 36 THY & gars
F AT TRER AU F qfeeat & # Al © | Jfeeat &
TF (Ee gAY & AIOE T A1 S%aT @ AT THWE qedt
87 % § gfa w4 giRar # gha A 1 gt €| 7« afeeat
it fafr & JweR 7 et @ oY oF W9E F e & 7
e it 2

Fig 4a ® T qfRadl @1 & JreHras St feamar @ 2|

qEv : e (NSQF swifta - 2022) - st 1.4.43 & 1.4.44 & wwifa Rraia 91



Fig 4 1

(a) SCHEMATIC SYMBOL FOR A VARIABLE CAPACITOR

ELN154917

{b) SINGLE AND TWO-GANG VARIABLE CAPACITORS WITH AIR DIELECTRIC

HETRAT & ST, Ik THR SR FHeizor =€ |

T eTfar aieear WVDC ST
(Fmtaw aieear DC)

fem= e afoer firfas 1pF - 1pF 50-500 amT VHF
FTTS 0.001-1pF 200-1600 Hiew wieh AT
qrferex 0.001-1pF 100-600 AT oA
faga e — ueygfaf@w | 1-500,000uF 5-500 wTfee el foheed
TAFIT R Ty 0.1-1000pF 3-125 Y B Fifod, I [FHaa-iaar, a9 &I
AT 330pF-0.05pF 50-100 =T g
ATET-3T9F 5-820pF 50-500 S amgfe
afadr fRfas 1-5 to 16-100pF 200 At Srodt =
arg 10-365pF 50 SELIEIPIEN

gt &1 @9eA (Grouping of capacitors)

I | ZH TS & A H AT JE ST Fopal -
o FETRE # T At @ g = ww
o AHTY AT A LTRAT AT qeedl & AT ® ATA FIAT

o FHTR # HERET W wwia w1 & ford afoewn # gt a2 w0

HaTR=AT % A9E # smawawar (Necessity of grouping of
capacitors) : =T aRwerfaet & ew aifsa arfkar am six
Fleedr fAuteo ST ¥ & I & dad & | g7 aRkferfaat
H Iucre GeTiRET & Fifed arfiars e w2 & ford gl &
foret ax gRfra dteear a4 & fordr s &1 fafver ffted @
S AT T2AT €| HARAT F T TH H AHEA AT
AEHF 2 |

T fafimt (Methods of grouping) : @&+ & at fafemt
g

® gHTY "7eq (Parallel grouping)
* Uit FHEA (Series grouping)

Y "@9gA (Parallel grouping)

AT A % qiaa=r (Conditions for parallel grouping)

* HHTRAT & ateear g ATfd ateear Vs & gaqr &
sifers gtaT =ed

o gfaa duTlRat (e sroeres @ufia) & fordr gaar srgefaa
TEAT TRy

WY e &1 sawawan (Necessity of parallel
grouping) : FETRAT & T A ST THT FHA AT STar
& ST UF AR #T 97iRar & fsw arikar s F2Ar gtar 2|
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FHTAY A9 1 T+ (Connection of parallel grouping):
Fig 1 ® =TT &7 SR GHEA (@@ 741 8, S J/me &
SfA=ter SToET G & gl & ey © |

Fig 1

[

Vs c, By B
~ J— J— J— -

CAPACITORS IN PARALLEL

ELN154941

Fo aniar (Total capacitance) : ST HeTRAT H WAL |
FRafR fFar Sar @ av o aniRar @t erfRare & anr
BT & FAIfH THTE Tedt A% | gha & v € | T aur
TRAT & 7T Hoft TRae # Fof FfArer 8 TUEAT & THET BHeAr
gl

TR aer & fo W g (General formula for
parallel capacitance) : FATY HE1RAT & Fol &TRAT

AT aTRaret & J0r & 9 ey 2|
C,=C,+C,+ C,trr. +C
FI%TCTﬁ"dTﬁHT%

c.c, C3s?aT%W2:’raTﬁsr%l
TF FHTAY e I AT aeedT THTR e § a¥l Jareat
& fordt AW 9% TS dteew & ford e 72t e =Anfed |
IETEXIT: WAT (17 HETAT Bl AL H G (e (AT ST & &t
AT % TS Aleest 250V X T H 3% SIS Ateest 200V

€ af AT 898 B AHAN ST 0 7 T arel! ateed’
200V 21

T GETRA & fa 9 aicear AT dieedr & a¥raY S |

AR T | WULTRa S1aw (Charge stored in parallel
grouping) : If% &R &fed GETRAT & = 9 areear ©
T HETRA ATF AW HUSTRA FIAT & AT HEATRAT H1 A
U & AF F I ATAI WAULTRA Fd & | 3raey St qoft def=n
ERT WUSTRA &dT & &d & ST Feof AT & JYEY & 2|

Q=Q+Q,+Q+.%+Q
STet QT: ECICE

g_‘-r: CTVS = C1VS+ CZVS+ C3VS

e a¥ft 9 staw%sﬁﬁwﬁmmm%l
gafed C,= C,+ C,+C,

wee 1: Fig 2 7 fadr w3 oo &t ot enfRar &ftmra smaer i
fa & afRowr & Fo Ay v TUET F

Fig 2

25 UF 50 HF 75 UF 100 HF
_[100v ] 1s0v | 200V _| 150V

100 VOLTS

!

ELN154943

T amiar = C,
C,=C,+tC,+C,+C,
C, = 250 micro farads.
SAfthd a1 = Q = CV
Q, =CV

=25x 100 x 10

= 2500 x 10

= 2.5 x 103 coulombs.
Q, =CV

=50 x 100 x 107

= 5000 x 10

=5 x 10-%coulombs.
Q3=CV

=75x 100 x 10-®

= 7500 x 10°°

= 7.5 x 10 coulombs.
Q, =CV
100 x 100 x 10®

= 10000 x 10°®
= 10 x 103coulombs.
FoAET = Q=Q+Q,+Q,+Q,
= (2.5x107%) + (5x10%)
+(7.5x10%) + (10x10%)
= (2.5+5+7.5+10) x 103

= 25 x 10 coulombs.
ET Q= CV
= 250 x 10°®x 100

= 25 x 10 coulombs.
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vt e (Series grouping)

St § FEREl % "HEw @ smawwar (Necessity of
grouping of capacitors in series) : TRTT & Fo gTRAT
F FH FLA & ford oM § FRAT & qYEA H SAEIHAT it
| gET F0T 7 @ f 2 srerar srfere =ioft sngfea s ueer
HFTRA & goar § =9 fawarme fafoa &% a=d 2 |

ot " & Afa=wr (Conditions for series grouping)

— afe fAfsmr aicest e Fafies #t e & sier ST 8, at
oI ¥ o I FAfeY & aieest ST 0T dleest AT &
7 2

— gfaa dariat & ford gaar sgefea @ Jnfed |

Soft ¥HEw # @R (Connection in series grouping)

Fig 3 % S8R Fe1iat #1 Aot qyed Sfa<ten srear & &

Foft FARE & ATET 2|

Fig 3

| £ ==z =}z
[ I I
C4

C, Cy

e
|
Cy

Vs
|+
1]

SERIES CONNECTION OF CAPACITORS

ELN154944

T aiar (Total capacitance) : & HeTR= =t # Fawe
ot ST € At For anfRar qad wW grar 9 & | 9 v S |

o FIfH TATET Teet & A AT wiers § g e |
o JIET Tdl & THET TeST &5 ®el T siar 2|

Tt AU GTAT HF AT FHTAL FfALren At F T Torar
% TWET Bl 2 |

Soft Feat & fod @ = (General formula for
series capacitance) : Svff ETRAT &t Fa aTfar = g
q AT AT AT Gt &

C —
T 1 1 1 1
—t—+—+....... +—
C C C C
2 n
qr
1 1 1 1 1
—_— =t —+ —+....... +
C;r C; C, C, Ch
afe it & a7 gl €
CiC
Cr=—12
C,+GC,

gfe & derR Soft & @

) C,C,C,
(C4C,)+(C5Cy3)+(C4Cy)
e 'n' T R Svft § @

Cr

Cr==
n
T HETR & Rt 92 stfiras dieear (Maximum voltage
across each capacitor) : =t &¥ed # HERAT 9% SR
AicedT F1 A9 (7 g3 & Sgar I 9riar A 9% 79w
AT 2|

v=2
C

faeT A qaey & HTT ATRIHAT HTT T GETA A dteadT
T AAAH LTHAT T 1 ATHAH dieear g |

St T # T® T & (2 9% dteear (e aHiH §
T & qahell ©
farett @mg @A # uF =it § ¥ FAaee & gL ateedr & w9
= f&F T g7 & S S aFar @ |
Cc
VX :ixVS

sel V- S qETe A @A dteedr

C, - g Hefea &7 sfehrd arfar

V, - STyt ateedr €
AT aTfRaT STHATE & At fIware qAT &9 & o Tet st

& gfe gurier e & av |rayT w2 o et et & aieear
ST dteadr & Afers® T &t

T 2: TA® ETRT & Al 9% aieedr AT &2 | (Fig 4)

Fig 4
(o Cy Cq
|| | | | |
[l I I
0.1 MF 0.5 UF 0.2 UF
+ 15V 15V 10V
(g
25V _—
- ©o
3
3
>
=
o
Pl ar C
-
1 1 1 1

1 1 1 1
——=——+——+ —— WK *T
C; 01 05 02

94 TR : gAREREE (NSQF #mftE - 2022) - s 1.4.43 & 1.4.44 & witea Rraia



110 2 5 ,. _ 0.0588

o= 5 = x 25
Cr 1 1 1 0.5
V, = 2.94 qtee
1 17
—— =— #I¥ CT = 0.0588 #TEHt e
S Vv Cr Vv
3= XVs
C ©a
Vy = —x Vg
C, 0.0588
3= x 25
0.2
0.0588
1= x2 V,=7.35a®
0.1
V, =14.71 Vg
C
V2:—T><VS
C
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yra¥ (Power) s 1.5.45 & mwitve R
zawnm (Electrician) - AC affew

TATAA &Y - MSTFAT A TR - ae¥ 3w (Alternating current - terms & definitions-
vector diagrams)

SR [ I TS F A H AT I S ol

o Reur f v e

o gATEA! &RT (AC) Y gt # fewymy (DC) F W st

o gTEd! €T (AC) ¥ f¥wuy (DC) ® «eavnt it oA HIAT

* JATEdr 9T (AC) Sfer THRaT T STHT A=Taelt SarT

+ fwaRT (DC) #t =T A weAraet ay (AC) F 0 S |

feawt (Direct current) (DC) : g awy &t aRww & DC #1 AC w¥ @w (Advantages of DC over AC)
TR & S F T A A G A AT BN 6 et i e @1 werd 7 v S & st 3
st % ST 9 U dieedT &id § S+ &7 JaT8 HUTHF
gadT & gATTE gadr @ dY giar |

fawamr (DC) a& a1 & ot afRuy & Faor uw & foow &
yaTfed sidr 2| (Fig 1) 30 TR & 9R99 # a7 Y 0% ‘
DC aieedT &1 & =t & 9% 1% DC &ia & gaar ffeaw 3 AC # fere srsirar oft ararm 7ot & St e e Ster aa™ #

T B S SR S T T AT e A e e H FHET T FIAT € |

AC & 4 AT % & aedshar giar & |

2 DC # &HT 817 79799 gidY & Sterfeh AC ST AT Wieaal
% 9T 9% Srar & |

o 4 TR *E Aevear woa 7€ gar € |
w CURRENT
=5
AC 3T DC & ga=r
TeTadt 4T AC D C &=t
W AT AFAGTAT TR EF g % A TEY Y@ DC ateest i gt a® qel o ST o
FAT F ATAT forar o @har & | THAT | T8H AT & BT &t & |
TARE & TaE 1T T THCAT GAT Terehi &7 | FaF ¥ B gaa 87 |
e #1 wRo
sgta SeIad! 8T @t A 50Hz a1 60Hz DC &¥e &t mgftr g &t & |
& STt STelT 7T Jun 9 fAsie Fear & |
o s 7 affe & yarfed &ar & 75 oy & uw & fRen § yafed &far 2|
ar gaat fae FEedt et @ |
TR AW YT T AW G0 & AT Jgadl T&dT & | ¥ g &7 g R war € |
AT HT TS ForagT TaTE # 39 gged Ted & T BT w7 & uw & e A
AN AR e sarfed &t € |
el & W fFr S € | AC S e & AT TF de &
¥ ATqeve ELIEL] Fae Tfaere
qTER HET 0& 1% & gtar 2 | be
T TqTEAaEed, AuaETH, Fepf, ait Eicy
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TTEat &Rt (Alternating current) (AC) :U& S&ITadT STRT
aRay a8 giar ¢ e o yare @ e s s fAfeaa
FA | gRafdd g €1 30 TR & 9R97 § 9T s AC
teedT |ld & Aqfad et & | AC &id ¥ gadr Fatia aa
FAYTe § afkafda gidt & s oo oty gy yare &1
A BT &

TEITEdT ST W Wi A R g # € aRkafdd gidr 21
a7 ® 9 8 UF [fvad ww aF gfe et @ o uw feww A
TaTfed B I &1 AT & | g6 A% & WET A
BT 8 | a5 w9 srrar |t fafyr o g gfe i w i el
& g% AC dleedr &id % Y& & 1 fFar smar &1 (Fig 2)

Fig 2 DD

T CURRENT CURRENT CURRENT

+ +

0 / 0

+

O
p || 7 AN v

SQUARE WAVE
AC WAVE FORMS

\/TIME

SINE WAVE

SAWTOOTH WAVE

ELN165313

TITET €T AW (Alternating current generator) : sTet
Tfers w7 | 9 wfeh aifod sidl & Tmad! grer T sl
g | I A FAATAT FAT & fordl TIH IGA Fofl T qaefy
ST 9T BT 2 |

JATaAT FteadT &1 TSI ghferd &tar @ & gaer sfasr s
ifey et T |AT BT & AT T AT qF JARd G T
9 gAY 9tk g ®° eidr 2 |

TTEAT ST BT FHT AT AT HT HF THATAT F 1T I
aeedr I¥ A fFar 1 dFar | aieedren @ $8 AWE 71
€ 6.6KV (6600V) 11Kv (11000V) 3T 33Kv (33000V) it
gt & s & forr 7t &1 gf 66000, 110000, 220000,
400000 atee q% Tt STl & 9IX &7 | aleedT & FrEad
A 240V, 415V a% &7 F¥ f&ar st 2|

sife o wefte & s g &1 = s St & aga
Fat # aRafda & & o fn s 81 s &1 R
YA WG § g THE FET AT Gl & {6 0F aes & o9
ATAF 1 UF TEHT &4 § 9 THR Tfqwe = smar € &
a8 TEHT TA TETAT B HedT € df T dteedT IR &t 1

T AC STFI¥ER T Jaehidl & & S{ic¥ d1¢ % Toh o i TATHY
AC AT I AT & | AT A Faehtar &= & 1 g0 |rder
afer o HIROT AT % F&=G & o=y o ateest SR &tar | Jahi
& & HIa U TH S IR A€ AfeesT TRATT AT goaar &
Fao srar 21 (Fig 3)

T H FA & forg e aor fafver ®idt & sra G s

FHRAT €| ITEX F fory, q8d a8 AC ST¥ex &I edigd AT
qT & STaTSTEr & 9 & 2 |

Fig 3
| EXTERNAL

colL BRUSHES | GIREUY

(LOAD)

MAGNET

ELN165315

SIMPLIFIED AC GENERATOR

FTHEY Fueat § 9Rka AC dteear g {1 & de & Fwae
gl | e aed affe =1 % uF 4 & ATEAW & dieest 9T
FAT 2| A wfrRrelt gEET &7 IO #A & o uw
IgA FHEF F ITAN BT 2 |

ST &< (The sine wave) : TF $08d & g &7 | U4
# SO qWT T dleedl B AFHA TF AT a7 FedArdt g |
ST AT AT FheedT HT AW AR gaar TRafad sl w@dv ¢ |

afs Fred & R =1e & gita B star € at gvea &1 fafa
& ATT FEHT CETAT & A Ahee Fed A1 G TRAfAd it
g 9T FoeT FEAHA & F AT A FAT & Af @ T8l
Fedl 2|

Ao 37 497 IX dteedl JAAA T81 Sl & | T Foee Fraaha
87 & oA Tfd AT & Al T8 AFFHAH a1 Y@ Fredr & |

ZAfe T &7 AfFan st Ry ateedr 9 gidr 8| 39
T fagett & i dteedr 38 &0 % =1 ¥ AR gt @ e
X FUEA A L@TAT H FHTedT 2 |

Fig 4 # gveot &t ui= fafire ferfeet & feemm w2 78 a&
wermTe fRrfaat & o Foew fafa & o Oof 79w & a9 Iaw
gt €| foar s 7w wefiid awar € fF fF s qu F
UF TFH H qteedT | gfe AT FHT ST 2|

o & o aieear &1 fRum g srefus § Sonfda s 81 a8
gaferd 21T @ & $0ea & 9OF 9% § UF 0 9e A Sy
2 AT 9% q99TT & § & HuY oAy 2|

T dGT AC 4T &7 & AfEwad dtferd Y =mds &7 &
AqTF AC ST (ITad®) ST a3 &9 T ST T BH s
FIAT € | TS AEATU TIH A ATHART AT 98 AC FT qLT
FieedT TIT 9T & g § A €1

=% (Cycle) : T% =% Tl aleesl AT 1T &1 TF T AT
2| ATISIE FleasT & Toh ok & fAHI0T % G, Aot T T
# gt 9Rade g © |

7% I Afe foda quf 7% & o Jamada #8 o &1 9%
FATHE ST FIMTHSF UF TATadd H ga¥ & 9= & fordt
s % s € | (Fig 5)

saa#Te (Period) : TF 0 9% & IoTH FIA | Alfod G0
FT LT T T ATGAHA Fed & Fig 6 F TF 9% 1 T FIA
H 0.25seC AT & gaferd a7 €9 &7 sEde (T) 0.25sec 21
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Fig 4
A B (o} D E
— — — A =
0° 90° 180° 270° 360°
— NX —_ X — — Ny — — Y — — NX
N -=3s N s N -=3s N s N i==3s
x> —
S = =17 = — S —Ix = =F$ =
0 volts Max. volts 0 volts Max. volts 0 volts
L 1 L 1 l____I Fm=======7=== 4 I
| | | I r
1 1 1 1 1
0 0.25 0.50 0.75 1.00
1
1
ONE REVOLUTION
B
VOLTAGE
+
(03 E
0
A
D
0° 90° 180° 270° 360°
DEGREES OF ROTATION ©
GENERATION OF AN ALTERNATING VOLTAGE: AS THE LOOP ROTATES THROUGH THE MAGNETIC FIELD. THE AMOUNT AND POLARITY OFTHE o
VOLTAGE CHANGES WITH ANGLE AND DIRECTION OF MOTION. 5
w

Fig 5
POSITIVE ALTERNATION
VOLTAGE CYCLE CYCLE CYCLE
OR
CURRENT
o
0
TIME
.
5
8
NEGATIVE ALTERNATION z
w
Fig 6
1ST CYCLE 2ND CYCLE 3RD CYCLE 4TH CYCLE
+
2
%) A B c D
ng 1 JARY)
w
o
S
< o
=
&
g E F
= N N
[&]
2
0.25 05 0.75
TIME (SECONDS) ©
=
CYCLE, PERIOD, AND FREQUENCY. THE WAVEFORM HAS A 8
PERIOD OF 0.25 SECONDS AND FOUR CYCLES PER SECOND. z
w

sgfte (Frequency): Sfadee Ieae ahel &t @@ s AC
AT & &¥ g et 2| Fig 6 gt &1 S| wras 8¢ (Hz)
| 3R & ford sk ;¥ 9¥ 240V AC &t Agfir 50Hz 7

qArertter® 7 (Instantaneous value) : 3T fagiw s 9=
TF TATaAT ST HT AT dTehlierd AT Hel 9T | Fig 7 §

98

Tmav : gawinEE (NSQF smfa -

ST a9 qieadT &7 dlehliers AT 9S8 fFammar g1 a8 o
3.1 volts ¥ 1ps, 7.07 V 9 2.5us, 10V 9¥ 5ps, OV 9%
10ps, 3.1 volt 9% 11 us ¥ AT THE FAIM: ST 2 |

Fig 7

7.07

31

EXAMPLE OF INSANTANEOUS VALUES OF A SINE WAVE VOLTAGE

ELN165319

firaw 7= sruEt s W= (Peak value or maximum
value) : ST TG & TA® TATEAT 3 ATcehliersd AT &
fAffa gar 21 a7 7w dfasr T & I s i Rt
Fareat & fort sifda &t st | oo ww i aar =9
fafifa gt &1 (Fig 8)

ST A T BT AT AfSred ieadT S¥ET U {9 & &5
FLAT & o9 & % uh w ¥ I gue free qam e 2|

firaw & firew AW (Peak-to-peak value) : 7% @< & ga¥
R d% F daa 719 H AT a1 w7 FrE § e 7 & 3d
g1 (Fig 8) @& fra¥ AT &7 &t AT &idar 2|

2022) - svmE 1.5.45 & weta i



Fig 8
VOLTAGE | POSITIVE PEAK VALUE

OR
CURRENT
o
PEAK TO
0 PEAK
\ | / TIME  VALUE

NEGATIVE PEAK VALUE
PEAK TO PEAK VALUE OF A SINE WAVE

ELN16531A

gt A (Effective value) : T& Jmadl 9T &1 ST
AT 98 A gaT & o1 uF R fIw gy & fftre @@ e
I ST & THT ST Iq FLAT & | 31T &1 § T TATIdA
&TRT T THTET AW TF TRER § T I8 I 3¢ & AT I
FLAT & ST U UFEER &7 e aRr & I ear & safs gt
qu 7 & gfadiy § yarka aidr &1

UF TATIAT LT ST ateedT & THTET W1 H1 gaLT AT a1t
AT qA (rms) AW | TE 97 W A qUAT § 9geh fAfy &
foram T &1 rms & AT T T & B 2

U 9% & o AT 9T AL & dTehliord ATl &0 A=
fohaT STAT €| IE W &7 A A © AL T A Al F A
AT &1 TOET &Y ST & | 1 1 a9 gaferd G Star & ifs
ST JTE 9IRT % a9 % A1 9Rafad gar & | §9 g H
rms @9 F&d & | (Fig 9)

Fig 9

+ve

I
133331'9
T
Yt e
plplelelilalilt
N
L

CURRENT

P
<
o

SQUARE OF +if+ i+ by
INSTANTANIOUS

VALUES

AVERAGE OF }

20
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zq fAfer =T T F¥E T 9T F AT T HT TH4TET A BrEaw
# & 0.707 & aL1aY SiaT & | ST a9 &% THTET /I &0 J01
FA T T G THIHL 2

Ateear & fer vV =0.707 V|
qT & ford, 1= 0.707 1
STl m Afea® | & Tfesid wLar & |

ST TATEdT 9T AT ateedr &t fafadfie fhar sar & av
IHFT 7 qIT THIE A9 & ST € FF % IS A T qAn
ST | /6 AC HT9% helel THTET AT &1 81 Hohel Y & |

Htaa @ (Average value) : F3iT TF o1 9% & fted a
FT A FIAT ATAIT BT & Afe &RT TRAAH X A 9% &
fora aw % & afRkafda &idr & star % Fig 10 # yefia fFar
T & At St W SIfsaw JI T ST g e

Fig 10
MAXIMUM VALUE
-

CURRENT

AVERAGE VALUE = 17’“

0

TIME t —

ELN16531C

AT TRT AA & & AT TS FXAT & gaey fafer s &
AT STTAT & AT 3787 F FUR a9 FIRT ATATRA &6l it AT
FX AT AR AT =g & IT 87 H AW 3 | T2 I@T T4T
g & sftma o aferaw = a@r €9 & Aftwaw g v
0.637 AT &ar &1

et % R V_ = 0.637 V.

oRT & ford | = 0.6371
el av T T & JSHd F¥Ar & JT m steieEd (sub-
script) #1
&% ot (Form Factor) K refash % T AT Y Sftad

A F T [UE FET AT 2 |
wadE AC F fordr

_0.707 1,

= =1.11
0.6637 1.,

f

Sl m AAferwaw ae F fordr &

AC =1 DC 7¥ &Itw (Advantages of AC over DC) :

1 AC aicearsti ®t gIdar & JgmaT STar 9T 91 gl &
gaferd Suvr SIS % ford smmast @1

2 HAAH GIE & AT WE & a1 ATAT H = Aleedl AT A
T I ST {36 S @t o |

3 Hf% 9T FW el © A B JUT "R FT TAN FiTh
FTUSTI AT AFTAT AT FF FH AT AT qFT T |

DC #t gamT § AC & 3@ mE & |

DC #t gamT & AC & I awdl & |

AC et &t gwar DC & «1fs &t & |

qHET g # AC F &I § oAt it &ffey F7 gt & |
AC &t &I & DC & a8aT ST @l & |

0 N o o1 b~
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g AR q-wmfEa ae@w (Neutral and earth conductors)

T [ IH TS & A § ATT AS A qhl
o ¥ THA F TAAT HT JUA HLAT
o T THR F HATEA FT JUA FEAT

o ‘ga (neutral)’ ¥ ‘YA (earth)’ % fiwr Wg =T FXAT

s (Earthing): @™&A #1 78 36 a2 | ¢ % gaar
T geen § | 9ga fwat @t Reea ¥ s aftwan
HEAYU AT FAAH FTfId A qEHT & | e qaAATHA 39
T § AT BT & ff 37 awditd § oy gfoery @ gy
ST i & R B € | g B UF 9% Aerd & w7 | forw o
FEHAT & At A fawg o 2|

§ ¥¥FA & w@ww (Purpose of earthing) : sEv T &
TSI AT, ITHT A TRAAT T AT dreedl STaa1 Gaears
FreedT &1 THTIAT %I T 34T &iar & |

UF 9gA (T § 37 gor a1 Sl @ : awer fw & aew §
UF T JEIGT AT G arefi AR &7 SH 3 are s
ST & ITHT HAREA | 3 TS THRX & qEIHA 8-

o @@ ™A (System earthing)

* I ST (Equipment earthing)

fowm sEwEA (System earthing) : a8 99a A # &
A A g & qamH g fFar rar & foed amre sratad
ferfa & guft & stfsaw aieear a= Hifaa T s aF|

ITERY A (Equipment earthing) : I8 930 ST&T &
AT R T A SR AT g A Y (W & AT 3Aag s
# AR F @ AR sfaea e 2

UF getFgie yEwhw #4122 (What is an earthing
electrode?) : 9Tq & U 9El, TET AYAT A ATAF A
gl % AT AW & GEd AR @ qEEEd Idagie
FEATT & | 9 TAFEISH I He5l ITh T AT JTHITH WAl
# (1S3043-1966 & AT) Tad & & |

e & fwew & swae R S aTe <A ®ia & A
Fe & forg Red a1 wae FA7 & | HaR9 I Arawawdien &
AR Thel T {9a¥0r # e §41 9&T Fied & forg qeer
sffr &t fafes fafyr wem & S 21

‘s-are’ F1 &2 (What is an ‘earth wire’?) : 7T & &
TF AT ST AT ATASH B qedni @ret S qH e
AT & 3 ST ST F JHEE & o T 2T € UF § A%
FEaTar 2 |

ITEHY EAEA F T4 (The purpose of equipment
earthing) : &1g % fa=m& (Work) &t it g2t a% 9=T o S
% fordr €T &laT & FAHE FXH UF TF Yo AT SEr & S
a7 &R0 & ford gt & O @gfaa G s awar @ i
ATARIEHAT TS+ X e gieet & anfaa faer s A 1

— W — affe 3%

e "t &1 g (Use of vector diagram)

T . 39 1S & A | AT TS S b
o tfewr 37 afesr @it & i siaw s FAT)

e ud afw wivwt qur v A afvwmen (Definition of
scalar and vector quantity and phasor)

srfeer wif¥wt (Scalar quantity) : sfer rfer a= wrfer @ T
fererfeor Faer ga afkwmor s T stmar & S sare & fog
T, ATFAA, aTT i |

gfew &t (Vector quantity) : ks wfert & wifert @
e 3 v dieft Yar 9 X &1 e s gt strar
g AT 3T et gk afRemT o R i & e ')
T ST @ | S Seewwr & U ae, &, 9 i |

%=1¥ (Phasor) : %Y t# afler & 5 us fAfvaq wiofir 3 &
TAAT © | X % for & & o |l $@r ST 36

T H TN & forg fFam Srar & | 30 | steeeA e (TRadete)
LT 7 TR AR fw Forta S © (33T, & forg #ie, atws
X IMER) TET FoX FBATT © |

afew amtEt 1 et (Use of vector diagrams) : et
TATIAT dleadT AIT/ATET €T & A § UF =% § i ared
afRads #t afew gt arr ft e &% a5 21

afier % YEmEve gar @ Seet uw ffvaa a@rd @i o
gl 2| g=ar 3 % ford uw afaw wwfay wew 92 @ &t
srar tfers afeet & fffE ear €1 d9 & e afser
AT T ITART STT /AT dleadl & ATET0TF JTAT HF
A A § fFHFar strar 21
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sfem wrfer afew ot
1 erfasr orfer & Faer aREATT gRT =6 #A & | A F, afew wfer & aRamr x Rem & =% G aEr &1 99 a9
AT gATET T T
2 fRer <R T ST ST AR By & ey e QI A S, Ser s fafe & 7 e
ST 21 afder ar gar 2|

AC mza uivay (AC simple circuit)

ST [ I IS % AT H AT T8 S qoh

o 7 ufaiy Afhe # dieew, FE A qET & G Rafa w7 awew
o = Aftrerae affe | gies, #¥e AT qEw & o Rrfa | e
» = v affe § qiew, T WY TG F T Qe T T |

= wlawty afhe (Pure resistance circuit)

T 915 Sfde qfhe 9w eiar € a7 a7 dehr et € AT
7 & Fufiew giar € gafo afe g e afhe & g oIt
| e & Rt off aeera & FE % EMF ety 2t e | sitfia
ST & X XA & foIg AN Alees #1 ATaeEHaAT il & ST 56
DC &fdie # EIdT & FAY SHTE T8 TATET JeAT T JTANT el
el

R
% e alcest & GEIGIATAT ST &, FAY Fe F a9 B
FeeT % qATA &1 BT & | ST dteest I STaT & af Fe ¥ =T
AT &1 &7 AT U gEy & @ % ¥ 2| Fig 1 UF #ie aq
fREmar 2, |, U Ficest a9 % A7 %F |, E T I § I0fe6 I1eA
A F foIy F¥e A ales &1 UF A o far et g1 g
IATET & TTT Teh FAT ah P @A AT ST qhaT & | I e T&et
ET% HTEhel o N qIfeTfed &ldT & FifH Fe AT qieest gl
qifstfed gid €| gAY Fd-9% & I FLE AT aleest aAl
THRAF Bl &, SACTT ITHT IATE T & THRTHS S|

Fig 1

UF & Sfaery qfehe | o1feh THIE ateest A FXE & g FIT
&t STt 2| srfa P = EL.

Fa I ST & AT TReY (Circuit with pure inductance
only): 3% 3[& DC TRIAT & TATE & Faet Goid 31T a7
& & Tug & g9Tad #ar & | AC IRIT § =T "3 aRafdd
BT TEdl & A SR gad TRkad+ &7 iy war g1 dfe

ES122641

af3 gz gfody 1fF sier & v aRTy  amer o® SREe &
AT § AfA T THE ST & dt TR &F Fad IFA b
afRaar qwsT ST "@war 21 (Fig 2)

Fig 2

CIRCUIT DIAGRAM

ELN160141

%s=¥ (Phase difference) : af¢ &t gemadi dem qume
fRo # sterT-srert qHAt I I A & e & qeEna stfiwan
AT 9T FT Al & a7 STH BT ST Feardr 2 |

HeTvAY Y A F I § FFT B Ahd € | AT ermedar & o
by H I § far smar @1 e s R s o s
fafers er &1 g amRTe S dteedTett &t THA & AT AT
ferfaat it = ¥ & 35ar Srar @ | S a9 | o el @ 39

I AT S iz st @ ST I8 usE FEed = |
(Fig 3)

Fig 3

+

1, LEADS 1,BY 90° OR
1, LAGS 1,BY 90°

90° TIME
—_—

PHASE DIFFERENCE

o

CURRENT

EL112525

S UF dlcedT AT GRT & AfFHAH A FAAH foag =
AtcedT AT U7 & & faget & Tee od € At e %o
fore &4 & 59 T YR F1 Y ST @ UF dteedT ST
T 37 Bl & A ALl 999 grv 2|

Fa AT AT TRIA § RT AT Fieeal F T oA T
(Phase relationship between current and voltage in
a circuit with inductance only) : & AC Jieedr &t T%
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Y¥ehed TRT ¥ AT 3T SITdT & & T Ao ateedn
T TS T Er 90° & qv=NTRft Tedt € (Fig 4)

Fig 4
APPLIED VOLTAGE

o
I
T CURRENT !
! 270° I 360
360
o J

90° 180 |
I

EL112529

CURRENT LAGS VOLTAGE BY 90°

TF J[& WEd TR H g7 AT dteearl & 90° qe=amsHy
Eidt | Zat Fig 3 & TF a1 &9 & AT 7 | g6l T2
ff F&T ST FFar & & dicear gmr & e gt 81 e
Fat & ford Fig 5 31 6 i3 7 21

Fig 5

1
1 LAGS BEHIND V BY 90°

ELN16534A

Fig 6

90°
1
V LEADS | BY 90°

S¥se gfaatean (Inductive reactance) : EMF wfaiy &t
wifa & amer & T w1 #7 FF FEAT | AR EMF &
dlee & 9T H HWAT TAT & FAfoA FHFN TRT &t 0T & o
T & fAom &1 ST 7Y FX @& | dfed EMF & 91 &t
A F ggl B AT A1 aar &1 39 I9ET H AT Tfaarr
#g87 § X F=a 2| 9fF EMF &It U% 3& g S giar &
o ¥ SR (L) A AT A g (f) & ;0 A o 2,
S¥ehed Sfaamer g7 9¥ oft fsiT gar =1 | Seaer afaemer &
T T,
XL:2nfL%?r<'=l9rGrl‘rﬁ%l

el X 30W | G¥ahed Sfaarer, f 9 Sfaq e, €T &1 et
aﬁ?Léﬂﬁﬁﬁw%l@w#@Tanwﬁwwﬁaﬁ?a&
T H FEAl & | S I WF ) (FHET) & JEr v 2|

4% 2n= 2(3.14) = 6.28 wfiwww faw wifa & stmar 1

ELN16534B

FHaT U¥ehed ATl TRTYT H ATH & 77 T TT097 R & &= ¥
XLqﬁwﬁﬁmwaﬁ?aﬂmaﬁmmﬁﬁWW
asar 21 (Fig 7)

Fig 7
I L
X
L 3v=vL
f :
CIRCUIT WITH ONLY X | %
_a
XL
V,
— L
L
V = X

BEL ILzﬁwﬁw%ﬁqﬁﬁwﬁam
VL:W%WWWﬁaﬁRﬁT
Xfﬁw'srﬁ'ﬂmaﬁrwﬁ

7= #afew afhe (Pure capacitance circuit) : Fig 8 &
TF ATRT &1 el I¥ AT T UF Sdradt EMF E fI@rar
g | 99 ales = A9 0 T IF a1 2 |

Fig 8

(~) =%

ES122644

Fig 9 #I¥ 9T &9 & Jgal &, GuTRT § &M=T Jared gt
g AT gE uT off oeTs gt € | 59 % duTiRa wet |
forg ae® a1 Fedr &, HTRE # oy yarled gidr € |

Fig 9

,_
g
ES122645

S Ak L 98T St €, at EMF & 3fa % Sl @ i #ie
HeHT I BT AT & | L X M & §i s EMF FH & 9T & X
FUET & FC gATRd BldT & gafory Fafe fewst et s
T AT A & e quAT T F Foww AT &, FLE F Fabed
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THRTHF & JT & | FC 7 I€ oA Fig 5 & e aF | g1
e o #, 99 aiew a9 EM 9 I & g% ST |,
EMF Stfea gtar & ¥ #afex & =rst ook ST €, gaf,
FE THAF Q9T | T&dT & | I8 a9 d% T T&dT & 79 a&
EMF Faharens oo o s+ stfersas g7 a& 7€t 9g= vl
debter N ¥, e Rad i {5 & g =St & ST @
A gurfy &1 e da a% SN wdr € 99 a% & d5tas
EMF &9+t @e # Hisg arl

Fig 9 & 9aT =t & {3 denfRer aX a@mar s aren Semadt
EMF &t # €171 &t @] EMF #t 90° @& o ST &7 &0
F9aT €| 7E Fig 10 ® =it g7 fRamr = 2|

Fig 10

E

ES122646

Fufafea Ruam (Capacitive reactance): #fex gRT e
& yare & forg g fohw v oy wt Fafafes Ruwm w=r strar
¢ oY 28 "fera &7 # Xc &7 arar & | aufafes Ruwm i
T A ERT At ST Jedr @

1 1

X ==
C o4c oC

STel 27 T 6.28 &
FHz® smgf &
C &1 grfiar He 2 3iY o = 2nf

I ST TTATeT FT d¥E - ARTHATHS Sfafhar, Fufafea
a1\ § =26 o star €1 i\ & fAEw Faar Fafataa
Rumm at afte 98t @y G s awan 2|

SEIER |

UF 10 pF "&rfear 250 V, 50 Hz amgfd & St € | (a) gari=
& gfa<ier six (b) Fe & TET W |

2x3.14x50%x10x10"°

. 250
F¥e= ——— =0.785A
318.3
Fa TF TRAT T TRIT F ArEd qieh I Sl €| T8 Fe
AT qicest &4 Fig 11 & ITaX & &l W€ F¥h [T ST Thal

& ST o shae SeHE arer dfehe & forg fhar T ol
Fig 11 fasre =7 & *fafes affe & forg am&w #4 |

Fig 11 APPLIED
VOLTAGE

+ + POWER

CURRENT

ES122647

R stz L sivit 3% AC aRwy (A.C. circuit with R & L in series)

T | IT IS & I W AT IE ST g
o T T YR TFIE 7@ HIAT

* RL #vft I U Svit qRay &t gfaaren (Impedance) s #31

o TF A0 qRaY (RL S0 geF) F w6 Ft 0T FLAT
 RL #vft afRay # 91w ot &Y o F3

S TfARre® ST SFHE AAAT UF Fued qfaere & arg Svi §
e Sd & a@f | rms 9T, X ¥ R gt & diffa adr @
AT STRT | 3T A X SR R ETT § A ST & it ¥ sy
F | R % At o Aedt WAV = IR AR X ¥ RRE R
aﬂmva:|ngﬁm%|xLﬁ§vaﬁ900q$arrm°rsﬁm

Tfed FifF a8 4T & a9 e & Rafa #u 2) &iw
U aicedr & | R & fehell 91T | 38T dieedT ad- el | &
oo fafa For g 1

o9 &X @ Sty AR & S JHT TF A 9 & oY
TSI & T & AN S¥Ar =@ | (Fig 1)
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Fig 1

CIRCUITWITHR & L IN SERIES

ELN165351

4% &7 uE #oft ooy w® A #% @ € @t 77 gl s\%
g afy o Sere & afas g fafa & forr s w=ifs aw
gfaeter #iY W& gl B 39T 2| gfody Vo F R )
WWWWWWW%IWW%@WW
(Fig 2) B9 9% &TRT 31T FieedT &7 I T49 %of H AT 2 |

Fig 2

1

ELN165352

VECTOR DIAGRAM OF R & L SERIES CIRCUIT

T @RV & F F B o€ alear e 9= & 90°
st T T ¥ | gEy W § AT e % o A 2
7% gAferd € % 26 19 € ¥YF Waa § 9 W dteedr &
#eq 90° JT=fH Bt 2

AfHT 7% A1 dteeard TF gER & 900 et et ey & gaeT vk
2 o Soft daie & T T 3 ateedt V. & V& St
Faftr & AT % ST A A A | S I AT A
ot aftafoa wxar =rfed | smifua ateear V &eie i & ary
vRaﬁ?vLmaﬂwT(ﬁm—{)%|

HY AT XA % ford Us FHae g diS (=T uF a°) %
Ta% F H 9497 o | TE (Fig 3) ¥ wafia frar o & | &< &
fF S ATV, V T V& dSErieeE I & w9 8 | qre &y
< T AT B A1 A9 & VA F & e A

V=V 24V 2@
R L

it RL oy % afesmen (Impedance of a series RL
circuit) : =vft RL 7Ro>r & &1 & For A<ty & wieanen Z
Fed ¢ I® FA AT dteear V X g | & g 2|
sfaaTer = gfay T SRaa gfoema & wifa siw & A
ST €| dfe fae wfqarem g geia & sgE aw gfawy
e wferama w1 afger o 1

Fig 4 % SIgaTe =vft RL 99y % ford ateear Brs . e 31|

A V2=V 2+ V2RV, = IRSRV, = IX

Fig 3

ELN165353

Fig 4

VOLTAGE TRIANGLE

fam mm &, v =J(R)? +(1X, )2
- I2R2 + (X, )2
=PR?+ X %)

=1,[R? + xL2 andll=1/R2 + xL2

ﬁ%zzmm%

aford Z=,|R? + xL2 ohms

el Z oW | gfaerer
R =i # gfaay
XLWWE%W%l

dri= Y amperes (A).
Z

otk 7UTw (Power factor) : amwafa® ofth st AC aR9o &t
&t ATt &, FT IF ATHET fh F FAIA BT B AT AT
FIAT ATCRH AT FT A6 J0F FeaAdm ¢ |

afe gw fet orfer Forgs &1 adveror &Y &t s &nn % aratas
arfeh &7 STATET oTfad & ST Fior ¢ 2|

afer o < and to = st g e

Wﬁﬁ{["'ﬁﬁ (PF):ﬂzv—R=ECOS¢
VA V <Z
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IH qRTA FT AE [OTF F1 ST AN TH Fqe AT
¥ 2 9% 9 S dteedt & i % FU O FT AR GA T,
Cos ¢ =1 3T PF = 1.
THT THR Fad Y& I AT GTRAT Ieh TRIT & 90h
IO I BIAT & FM(h,
Cos ¢ =Cos 90° =g
IIEIOT: UF AT G | at i\ gfa<ry Y #ofy &
0.015 h &T S¥&ar & F1d # (i) & (i) ofte s s 55
200V, 50 =% fd e &1 ge@T AT & ST v 2|

g
X, = 2nfl = 2x3.142x50x0.015 = 4.71 ohms

Z=yR%2+ X% =22 +@.71)?

=\4+17.39 =/26.19

i. I:@:39.13amps
5.1
R 2
ji. ofeh o = —=——=0.39
Z 511

AC Rema w1 afhe grar e wraw %+ (Power and power factor in AC single phase

circuit)

T | IT TS & I | AT g ST g

o f& T grEfieE A @ TF ohe b AC Rt % gfe d qraw i qmaw e |

7= wfa<ty § qraw (Power in pure resistance circuit) :
o forfea g 1 s &% oifes & ToET @ ST A 2 |

1 P:VRx IRwatts
2 P =1, Rwatts

2
3 P:E_ watts

R
IIEIOT 1: T 250V o & gfadife o g oft € oifw
Y TOET HY | o 3799 9T 0.4A € A 57T Tfae 625 A9
(Fig 1)

Fig 1
i=04A

250V ~

R=625 Q
LAMP

V=
SUPPLY

EL112921

P = V.xI,
250 x 0.4
= 100 watts.

Jepfotrs ©q &
P= IR
=0.4x0.4 x 625

= 100 watts
2

E? 2502

orP=—
R 625

250 x 250
p=""

625
= 100 watts.

Hfeh 9T Y AleedT BT | & %T BT A AL A6 [O0F TF
& zaforr Witk 1 dteear T o7 & 9 F T |

Jrata® S¥wa § whw (Power in pure inductance) : afg
ac IR H Faer S¥Eed & At dteedT AT g7 90° % § e
B & ST URT AT AT FHOMHS Neh adl & | Fafod &
ST TRTY § =7 9 I et |

7= enfvar # Wik (Power in pure capacitance) : afe T#
ac TRuy § Faer Faifa & at 3@t aleedT T 9T 90° %t
for 2| T dtcear @ 9T & ATefoTE AT HT [OEHT
TATHF A FOMHS A1 AREAT a7 & | FA@eq UF &
TRt aRwer § = wite g 2|

AfRTIT FrEETd SfAe™t &1 PF o=t gtdr & Fifs aat
T €T @@ # ac WF Aled Bl ©| A YA T & ROH
(Inductive) =¥t &1

FH Wik FH 1 w9 (Effect of a low power factor)

STt oifte & & 7 AT & o afy wie # o wRE g
q F ¢ df 39 faaRa #37 & forg I= gy #t srawasdr s
£ 38 I=7 9T &7 7 HieX & AW AT WU 'R 7 Afvw
ot &7 | A | afe R FEarfiE gfaem | wie o
85% (0.85) & &W & T fas[d ITHITH! HEAT EIXT UH Itk IUIH
gve fraiRa fmm sar @ |t a2 sfoewt & ot s
HITEA A9 © |
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wiivk o "tew (Power factor correction) : WX & &
ST ATeAT ST 7 ATTHAR & IJTANT FLA & (o 8H TH o
PF rraT U& UET PF ST @3T¥T UF & a9 gial ¢ |

TS IO TR A W, G Fied, T geATfe St q9=aTmaT
€T o € Y FHT AT Fed & ST faA7 et Iwanft & &
ST FT T aTI" HSAT AT S F FRO g PF HF IAq 77am

RC =it aiRux (RC series circuit)

TN HYAT ST9aH AT & o dieest & AT He & BT
T fSradT 8 @ IaAAT FAG AT ST G AT BT U O i
ST 2 7% Sier a9 T JET € | TE I GTRAT 9T & gdr
g St U STNTTHA TRT I T & |

GETRA FT Sehed 9T & AT G | ST =i |

T | IH TS % A W AT IS ST bl

* RC sjmen affe # s Ruwm w sgha & wwa &t qamn

o TRF T[UTEH T ITOAET FLAT
o Tfvh UTE ST B Gire feia wwen
s T WY et #F3@ 77w RC 79 &R @)

aﬁwww&wﬁmﬁﬁwaﬁw(xc)wwm%
s sy smaf (f) (Fig 1) # o™ aedr 2|

1
Ww&ﬁvqﬁﬂmxcﬁ?{%gﬁr%wﬁwwﬁmﬁ@?ﬁ
g1

loc —

Xc
zafert enfadis affe & smafer % g a2 ooy awr 7 gfa
gt & | 5fa s afRwwr & wfater (R) enfar (C) =ix smaf ()
T & AT o Ui cos O Fi=r #Y sifq T & whar £ (Fig 1)

Fig 1 R c

— 1 |

VR Ve

V, fHz

Set X = griRety wfaaa Q &

C

f =smgft Hz &

C = grar s #
T R-C =oft aRay # Igwifiq oifee &t 7 g & sita <
GET

P=Vlcos 0 ST P =qm ¥ 7t

I = Uf@EY & o
cos 0 = ufth U
Fig 2
VR R

ELN165394

a) VOLTAGE TRIANGLE b) IMPEDENCE TRIANGLE

EL113012

R.C. SERIES CIRCUIT

1
27fC

Z=|R?+X?
C

R
itk 0% cose=z

XC—

@wﬁaﬁvwﬁwﬁwﬁ?ﬁwmxcaﬁﬁwqﬁﬁm
foram ST &@Far 2|

1
27fC

XC_

AR FT FlEW ARG AT pf FT O 7 FIA & forg I
STt (Fig 2)

VR = g R & f&=t a qrar (| % & & )
Ve = IXp #amiar & fast ax arar (|1 & 90° 9ww)

Ve VBV = J(RF (o F =1RE X2

. I - = \/
o -

stef Z afuy &t gfderer & |

aTf<h 0T cos 6 = R/Z.
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pf cos® & #ivr @ &t Breturfadta arfxoft gy s faar s
GET I

IV 1: 9w (Fig 3) § w&fia RC #ivft afkawr & fwr s
|

Fig 3

200V, 50 Hz

EL113015

R.C. SERIES CIRCUIT

e # wfaamem (Impedance in ohms)

+ UfEER # 9T (Current in amps)

+ 3e ¥ arafasw wfw (True power in watts)

» Var ¥ SXfUrq o1fts (Reactive power in VAR)

« Je TfEER § rwrEr wifts (Apparent power in volt
amp.)

+ ofvs g (Power factor)

RLC sieft aikwar (R L C series circuit)

g
1 wfdarsr (2)
- JR? + X 2 =302 +40% = Y2500 =500
V200
2 =T |-~ =" oga
Z 50

3 FrEfas wRFW = I°'R = 4° x 30 = 480W

(FAfeT & qraY & Tud = )
VC:IXC:4X4O:160V

4 ﬁTﬁHﬂﬁFVAR:VCI:16OX4:64OVAR

STHTET oifee VI = 200 x 4 = 800 VA

T | IT TS & I | AT g ST g
o FRA FT dFY ARG TATY
o gfearen featRa s

° HJT &1 &A |

e § wfawry, stferemm i arar (Fig 1a) wfawe R #t
FEAT €, AR gfafwar XL Y #afafe fusm XC,
ST § 2 gU & | ¥ Afde | alees E &, AT f & A Fde
| &1

ST & 7w uw Seft aftwy ) affe & asft i § #e qum
FiaT 8, S giaem & o adwe % | F1 aReT S aRe
# fas ®7 & g7 w2 o mar €| gfodiy & 9% dies E -
| T ¥ AT e § R A SR F Ay dan o)
ST T 2| AR E - IX dewW § awe 9K AT &
R T ST AT & | FERA F SRR AR E = X A
FLE AT ARET F TS 9 =T 7T 2| o
SHT WY ¥ Fices AIX FAfaed & odd Fig 1 (b) ® &
AT 7 G T TR FieesT ST ST ¥ & | Fig
1(b) & IX & IX & =1 Remm m g, gafw IX & @i
mw%la@;aﬁéﬁrﬁ?aﬁé@rwmaﬁﬁw
AT TF FHHIOT AT &7 07 & A TF TAST 9T HT H7
%,ﬁaa?rlRaﬁ?|xL-|xcasrr&%|sv%q,

2

E :\/(IR)2 +(|xL —|xc)

Fig 1

@ R

|
|
|
1X ~1Xg |
|

ES122911
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tang —=——FC

IIEIOT: TH /T 9RO F 20 N wr Ffawry gar 21 0.2
T 7 T AfISTa Y 100 MFD &t arfRdar 220 atee 50

Hzarrg(ﬁﬁam%lmmaﬁ:—
a ®fhe #t gfqaren

b aRwer & yaTled & ATl o=y
c #ffe & TET T

d wRwy & gua &t T e

e Y&F dd | dieest g7 (Fig 2)

Fig 2
20 0.2H 100MFD

e

220V, 50Hz

ES122912

g

R =20 ohms

L =0.2 Henry

C =100 MFD

V =220V

F =50 Hz

AT Tfafhar XL = 271 x 50 x 0.2 = 62.8 ohms

Fofeda Ruser Xe.

1 10

= = = 320hms
24C 27 x50x100

a wfamem zz,/Rer‘xL—xc)2

= \/202 +(62.8-32)° =36.7 ohms

b @ffic & #e | = V/Z = 220/36.7 = 5.99 amps
C 9TEY %%eY = cos = R/Z = 20/36.7 = 0.54 (lag)
d 9m@x P = VI Cos = 220 x 5.99 x 0.54 watts

P =711.61 watts

R ® E atees 317 = IR = 5.99 x 20 = 119.8V

L & aieest g7 = IXL = 5.99 x 62.8 = 376.17V

C ® dieewt g7 = IXC = 5.99 x 32 = 191.68V.

WW(Resonancecircuit):Grq'XLeﬁTXC%WFr
FATA BTd & I A ¢ aleedl 91 9 SN ST F T gAY
F e Y 3 | Fieear a1d VAR V& T U ateedr
& et A & AT &1 qR A SiETST # AT SER &
AT R | R & T 9% sfd ateedr &7 $of W19 T&e Star
g Y IRTY aT FT AW Faa gy & Hifvd gar © =
THE & TR st 7Ray S MR Hodto TwETH
qfRwet # ¥g & &1 g X = X gar & a afRkay AgATa
FEATaT 2| -c

1
2afC

2afL =

1

271\/5

Tifvw TR F9T 9T O (AET) F <k w2 | ITW e
TE & F5 TS0 A gaH ¢ (W) | whewt fen wn
¥\ zafed A W8T Ft wST TEE § Ok & w9 |
v foR T @

e FgATE AT f =
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¥ (Power)
gawnmEa (Electrician) - AC afdew

v 1.5.46 @ =t R

e Reir=w afhe (Series resonance circuit)

I | I UGS & A A AT T& ST bl ¢
o T8 Rata= afde & gfaamn i s w30
o T8 a3 ot st & fom o qand )

e Rurw afde (Series resonance circuit)
e Raaa affe &1 8= (Impedance of series

resonance circuit)
Fig 1 & u& a¥a @w afde gortar 74 &1 2@ e LC
afde &,

Fig 1

V1 =100V

V1 =100V
EQUIVALENT CIRCUIT
WITH NET REACTANCE X

o AXL:GOQ

R
=~
T =
NET REACTANGE il 7z
-
x=0Q | -~
<~ '7/
2 = R2+(XC~ xL)2

Vxe

XC =90 Q

ELN165411

|
:
#
:
%
:

e ¥ 2,
- X ¥ gsffea Rt =ie
- X, ohm# g1 sfeda
Fig la & affe & 4fF e Remwem (90Q) f=fFea

Retferr (60Q) & a1 & affe 1 & Remerm Fifes
gR | 7= Fig 1b & gortar ar 2|

Rooft: ot FRSe Ruwem =fRe R &
BET EOM a1 Aihe 1 Y& R g=iwea grm|

grdife sfafwar v gfoiy & a0 & g1 que (ohms) 2,
afhe #1 = Z, R, XL ST X % #%at a0 & T&f &z o
FHAT | GHHT FT07 7€ € o, R % &1 X R + 90° %ef & d1e¥
€ AT X R % &9 & & -90° AT AT et & |

gafoy affe #1 =W Z AT i RufFes wmm &1 w6
ufer & star f% fagaret Tarett & Fig 1c § 91T mam & | ofd:
aftfe &1 g9~ Z g f3ar s g&ar €,

2 2
Z=R?+(Xg - X)

afg X, X, & afers & ar == Z 7 @Yt 7 e,

Z=RZ+ (X -X¢)?

Fig 2 (a) & affe % forg 3o sm=w Z 8,

Fig 2
R=20()

(@) =

—
—
]
»
>

()
&

VT =100V

V=100V

ELN165412

Z=JR? +(X¢ - X, )2

Z =40% + 302
Z = 50Q, Ffaed (FifFH X > X )
gfthe wie | T T & fear & gar &

v _ 100
=—=—— -2
Z 50Q mps

zafog ¥ affe & aies T e,

V.= R# ales §MR = |.R = 2x40 = 80 volts

V, =¥ L# ales g7 = [.X_ = 2x60 = 120 volts

V. =¥ CH dieds g7 = |.X_ = 2x90 = 180 volts.

FfF VeV, ol gaar €, = Ruffes ateds VX = 180
- 120 = 60 X <&t f& Fig 2 & Furtar =T 2|

oM W & e dtews R Ruffes wm X F qies giw
e THETT 9T FT FA A AL 2 | AV, ARV, F HEL
7T {9 (U U TEEE dies & FHI S0,

2 2
Vi =4V +Vx
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2 2
=\/VR +(M -Ve)

— /802 + 602 = 100 volts (g1 FieesT)
Tfha FT & W O 39 T &AT AT €,

X~ =X
Gztan_1L

ferfa R RLC & e fifiw # siftraw 21 (Condition

at which current through the RLC Series circuit is
maximum)

g7,

2 gz we & 5 g affe &1 g

Z=R®+(Xg -X)
T I e aq S, s Reirer e X = X,

3 forfa & |fde &1 goe=it Z 7 Faa Y& [T enm afes
FAan o gl

Fo fauw smafa @ f Fed @ si@ ooy g gfaerdt s
t7 fae gnft 9| fearfa & sefdea Ruwda (X)) oiv Fafafer
Rusda (X)) 1 a0 awree el afRay § garfed owr 3=
(maximum) da sfad (Applied) atest & aITa SR ST foh
sty (R) g s e mr &

#OST ISTHE
SUAIH =T & T AT I &l & & @ RLC aféhe &

#hem 2= JR2+ (X -Xc)?

ey
Z

EIEy
aﬂ'ﬁﬁ"ﬂ' e:tan_1u
R

afe faar & feme & gt sar fis LCaRaa & O Hz, &
FEdT &, AT {6 ST aear € 9F & uF et e A feA T
RuFda (X, = 2nfl) +f Fedt € i wfafes Ruwda (X =1/
2nifC) wredt & stEr Fig 3 § fRwmr mar & |

wfereaf smgfer (resonance frequency) T Ua faviw st
f o2 X & X # q00 g ger 2 | (X — X =0).

FuT 7, gfqefs smgf (resonant frequency) T

~ 3= Ruwa, X =0 (3R, X_ = X))

— Ry T IEE oA, JEaw Sfardl #i¥ R & a¥E &
— o7 | IR9T F ATEW § dfAHaH MK V/R & aeE @ |

—  OR9T # URT | AR dtees V % AT 37 6 § S0 (36 THR
T T = 0).

5@ faoiw sy f o afeqefs smgfo #er s 2, s RLC
Ft fader v @ frfa frfsr Yoee @Rt ST € |

39 smgfa W= wfaafy gar 2 =9,
X, =X, a1 2xfL = 1/2xfC
ety sfeeats smgha, f e w2,

1
fo = H L1
" omlc C 1]
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¥ (Power)
gawnmEa (Electrician) - AC afdew

v 1.5.47 @ =t R

R-L, R-C siw R-L-C swr=w uRwa (R-L, R-C and R-L-C parallel circuits)

ST [ I IS & AT H AT T8 S qohdl

* TF 7aaT (Admittance) Bryet s #3% et (Conductacne), 3EfRaT (Susceptance) ¥ TATIAT & S TFwe

i ®A
* TRl FIT SOTTRAT, ATAhaT AT Tavadr & =<k HAT |

R-L @R aRaw (R-L Parallel circuit)

ST9 AC dieedr & T 9 sWa& Sfaatamd (Impedances)
FATTAL HH | ST AT 8 Af TRTT G ¥ T Fol &1 a1t
1T %7 %ore I gar &1 (Fig 1).

T GTT & AT FA a0 &t fafeet 21
o wawe fafer

o o fafyr

waw fafr (Admittance method)

The current in any branch |=—

=E x|—| where

Al
Z
siet 1 &t aftay & wawaan Fea & srafa savaar, gfeamar #

Z
faeti® 2| wawar &t Y’ & =% w2 2| (Fig 2).

1
I= Ex—| =EY or

|
V=
E

total current

.. Total admittance (YT )=
common applied voltage

_ phasor sum of branch currents
common applied voltage

= J9% Ta9IAT H HoAL AT

feoqoft : smgfe Sieean wt s feRtE Vs E |
=6 Fed B

Fig 1

Ir I

o1 [t

EL113321

R.L. PARALLEL CIRCUIT

o AR A T § R w3

o TUH UIH S AU aleedl & ol # & f5F =Tershal #ed &
A g & =Ieh #3d ¢

o UF HaH AT dtcedl & THHITUS ford sEnfear Fed &

Fig 2

¢
b
Y

a) ADMITTANCE TRIANGLE

AT b & = F 2
£ \\I

b) IMPEDANCE TRIANGLE

ELN165512

g=YCos¢$p=—x—

R _ R

7> R%?+Z7°

b=Ysin¢ XX
z z 7

X

R? + X2

JATIAT, ATARAT AT SFATRAT FT ATAF &l BdT & AT Td 1%
O.

Fgfd diear WX wrEr ar &% fiw @Ewr (Relation

between branch current and supply voltage)

TF gAY RL 9wy & gfaiys Y Seawe & e 9 aieear
E ¥ (E )@ &id & ¥ AT ateear E & a¥ra¥ & 2|
ZAferr E Aeef feer & | sfories & i et amer (I ). E &
AT T F BT 21 % E & 3 A ol & (Fig 2) | 5% &
ST aTeft oeT (I ), E & 90° 99= T &t & 3fi¥ E & =Ieh &
STeft % | s F wferety amer | der & el @ ot i & e
| aﬁﬁaaﬁw(vﬁgmmzﬁ’r%m TR 9T &
mﬁﬁwcos¢gﬁm%lw¢@?~rwaﬁ?aﬁﬁﬁaﬁm%
= &1 FIor g4 2|

quIeW (Assignment) : 15Q Sfa<ie & Foee ¥ 0.05H &
Ukl H TF 40Q & AUTHE & Tfa9y & FATAL § SieT
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Fig 3 1

|
|
|
|
|
|
|
|
|
EL113322

R.L. PARALLEL CIRCUIT VECTOR

ST € | 50HZz 9 200V ateedr Arifd 6 S 9% Fe oy
T F | T o T )

AC mwr=w aRav (R stiw C) (AC Parallel circuit (R and C))

SqaY | W S F A | oA fawaforfad w1 #A a0 6

o THTR TRYY H AT YT AT qieeal & S Gl oI 39 A T dRT AT & TFeer A1 00 HEAT

+ soft RC afRayr  #AT=R a9y & o= HIA0
+ A.C IS oY WRow afhe & faganstt v gomT &
* R-L-C T#ia¥ #ffe IRT JIRT Fa™T |

=Y RC a9y (Parallel RC circuits) : T& a@mT AC
afRay & uF srar stfeek wfaeies e q91 Uh o¥ar fs
gTRA AT Fiq dieedr & B W gu=Y § e A 2|
gaferdl Faer Tfawters o6 Tfaeierd aEr § Fao arRdr g
TR s gt €1 (Fig 1) & atedr & fAsee arelt ey
et ® fawifor &t st & | gaforr faferer smarert # fafvwe
R &l & Y o=y #vft RC afXwet &t wify us 3w e
CER T

THE EQUIVALENT OF THIS CIRCUIT IS THIS CIRCUIT
© c c
R
6) R4 Ry L ! = 2 6) TOT—— Tor
6Q 3Q |2uF 3w 2Q 5 uF
Enpp \ / Eaprp
R,x R _\/
Ror= —1 2 Cror™ C1* C2
Ryt Ry
= +
6 x3 2+3
6 +3 = 5uF
=20 5
3
R.C. PARALLEL CIRCUITS z

Fieear (Voltage) : T& dHTY AC TfRwy # faft sty @wmee
afRaer &t swifa sifea ateear diefr s&® smar 9w @ idr 2|
Ao ITET AleedT UF gAY & AT Bidl & | S &+ it &
H 2id | gaferd aft smust 15 aRaer dteedr ST & o @i
FT FleadT 1T FT Tobet 2 |

T 9T (Branch current) : 0¥ RC 9R9Y &1 &%
ITET § YTRT 37T SITETSAT &t &7 & @aeT gt & | 39 omar |/
TRT Fael M@l & =T I¢ qicedT SfaTe srrar gaal anfdi
sxfors 9¥ fsfx &t @1 (Fig 2)

I Sfarae arrET & AT dEr | = E, /R |

I &THAT ATET & FHHTT A 70T | = E
e |

ppl X ® AT 2T

Fig 2
Eapp
R=3 K = Xc=150 Q
300V
Ie
Ir
A 90!
— EaPp
EAPP
CURRENT AND CURRENTS LEADS

VOLTAGE ARE IN PHASE VOLTAGE BY 90°

e

90°
IR EaPp
CURRENT IN CAPACITIVE

BRANCH LEADS CURRENT IN
RESISTIVE BRANCH BY 90°

ELN165523

TRt omET § wrrEr dteedr & 90° SETHY et €1 i ot
ET dieed™ dHF & 9TRAT o ® gy (IC) gfawie
ot om=T (IR) & 90° 311 g+ = | (Fig 3)

Fig 3
CIRCUIT CALCULATION
— _ (2.2
ILNE Ine ™ VIR * e
2 2
1 = Mm%+ ©5
EAPPG) H ' L 1%+ (©5)
= 1.1 AMPERE
Ig Ic
1A 05A TanB= Ig/lg
= 05/
=05
6 = 26.6°

VECTOR REPRESENTATION

Eapp

ELN165524

gt (Impedance) : @A RC TRy &t gfaemem gwr
Jare § gfary smEret & gfary efiY erRdE ararsi @t
gt gfderer g Saw BT @ gfawy gar & q9rY
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RL af¥aer &t Sfaerer &t |wifd gaehr 1T 39 JH 0 & J1a
F ST AT & AT AL AAET % FoA AL B AA HEA
H g o ST 2|

AfET StaT & o # J19 € &% aure RL a9y & & afgo
&1 TS TE STIST AT ThAT & AR TRT HT AT HAT TR |
gaferd tH AT RC afRayr &t sfaarer & wEr & o
g 2,

RX¢
JRZ+X.°
et 4[R2 +xC2 gfety o< arfdie gferema &1 afewr arr |

3 ferfaat & stet amaent s aieear afay g & sta
& gfaeTar it Sead o9 % fFe g S 6 S gear §

7=

E
7 = CAPP
I iNE

RC gfRuy & gfdarean s&s wmar & gfaey et arfikdi=
gfaena & @eg w9 ar |

X ¥ R & amafers o & 1 &tar & &% aRkawr aga aw=y
P ST HTRATT AT SRR E | A A A e E A
A omEr gRT yarRd @ adr @ iR adr fAulas s
AT 2|

?RTSIT’FITW%X FT AW R & F & A T q@m i gaar
ﬁmﬁ?ﬂwwﬁsﬁmw@ﬁlﬁ?wwaﬁwﬁr
e et 8 & eni |

% fArfid R& X & &7 & 9¢ nm| 9a X 379ar R &'
wﬁﬁw%wwawwﬁﬁ%c%a’rwﬁw
TATAT 6 T ST S IT97: T3 gt & g1 § & <7 9
afera fadiw 2|

R,L 3 C =R ufuy- @few &= (R, L and C Parallel
circuit - Vector diagram)
R, X HY X FT FHTRY T (Parallel connection of R,

X, andX) X aﬁvx wﬁﬁarﬂﬁr%w&rl 3ﬁ-<'| farer
ﬁ%aﬁ?aﬁmwﬁwﬁ%aﬁ‘rﬁwaﬂﬁ%l(ﬁg@

Fig 4

Va

EL113511

R, L & C PARALLEL CIRCUIT

l =lo- 1, sar | -1, 7€ & &« ox e = &
TRATT STar AT =T J9 2 |

wT & (Graphic solution) : st | > 1
V3T 9 & &9 H

I, V& ae & &

| 90° & sromTreft

| 90° & ww=mret

i, =1_-1, &=

| ofomft & &7 &

¢ (F=t S=fvE, | gw=rTHT) (Fig 5)

o O~ WN P

Fig 5

IR
Y i v
Iy=1.-1¢
1

i

le

ELN165542

ot sta=am (Particular case) : X 3ﬁ-{x GEICE Tl IR
| % gax & faved #3d & Z = RHHlﬂ(ﬂ@ﬂﬁdﬂﬂ%ﬁT
%|

WA W gRE T GRT & AT B v 2 |

TS SGIT AT 0T HAofy T & Aifa g 2
WW:ITZmﬁﬁwaﬁtmﬁﬁmFigG%a@Tr{w&wa?r
TUET FY |

Fig 6
g X, =1570 Q

1
L YY)

R=1000 Q
1 Ig
X=637 Q
lc [|

10V~

ELN165543

fear 2
V. =10V

R =1000Q
X, = 1570 Q
X. =637 Q

TR TAEREE (NSQF swifta - 2022) - st 1.5.47 § awtia Rrata 113



AT

g

114

g 309 &7 fAaw

2 2
I =4/~ =1 +1
=Vl =1 +lg

10V

lc =———=0.0157 A =15.7mA
637 Q
10V

I = =0.0064 A=6.4 mA
1570 Q
10V

. =0.01 =10 mA
1000 Q

I =/(0.0157 —0.0064)2 +(0.01)2
= 0.0137A = 13.7 mA

10V
=—=730Q
0.0137 A

TR : AR (NSQF swifta - 2022) - s 1.5.47 & awitia Rrata



¥ (Power)
gawnmEa (Electrician) - AC afdew

v 1.5.48 @ =i R

Ty st gy (Parallel resonance circuits)

IR | IH IS & A B AT IE AT Tobat

¢ FFATET WX R-L-C Fwiay afRaut # stfireeron & g
» TR LC aRoai & wrw v =ietE A1 Wiseon

o TR LC aRoai & wogre fram &Y s

o FHTEY LC aRuut & F3 sgmanm &t g

o JEAT HIY TAFGY AIAE qALhe F IO A gea |

FHTY g1 (Parallel resonance)

Fig 1, % a7 # UF 9% ¥ UF d69" quiaL § Js &, 39
AT LC qfRwe oar awidY SgATe aRay #&d & | gfaay
R foret foig Yaett & famman @ & Fuedt & stiafka DC wfawy
F T FAT & | R FT A Iehed AfAre & gor § a1 &7
g % 8 T AT ST "t 2|

Fig 1a, & a0 &tar & f¥ L 3w C & At 9= Jieedr a9 € i
fAder dieedr vV, & avEw 2|

Fig 1
(@) ()

ELN165611

L-C PARALLEL CIRCUIT

afr A, ¥ e & Faegar

=1, + 1.

S 4TRT || (R A0 A1), V& 90° Te=rT & | &anfiar
# o7 |, Ateedr V& 90° STt @ | gafery %eie Fig 1b %
AT & RTG UF gAY & %7 qTe¥ ¥ & | 09 TRemr &
SAFAT F TF gL H AT Al T d¥e § 9aT (e &7 & et
Fr 2|

afg X, < X, vl > 1, ST aRkey arfdte gtar €1
afe X < X, @ I, > 1, 9w Sz gtar 2|
afg X = X, at I, =1, safom ooy g gfaerd gtar 2|

qfRoe & g oY & 7§ % #iaT LC #t gfaarar s 2|
za ferfa & stet o faeiw smaferf % forg X = X, &tar @ awiaw
LC o™y #HidY SgATE FeaArar & |

LA § AGATE T AHIAL AYAE TR9T F forg,

1

2%\/5

\Y
|I=—=0
ZP

it =

HATAY TS TRIT § AT T I& L (vfate Tfea) =i uw
g& C g™ Ifed &t Sfaardr s\ snfl | FFEeiRs aRwet &
S & {ahadT B HH S I IAH F© T ST | 39 HRO0
AT T AT GRTSAT § FoX AN I T S 97 | 71 F©
A BN |

I T g7 | AR qteedr & %1 § snit | Sew aftwer &
gfaaTeaT TET S\ T8I I AATAF S|

HILT # AYATE I¥ GHIAT AATRT TRI & e g faroard
&

— 9ROy 9T AR AT FieedT H1 HAe = W

—  AfEaw gfaaren

— AAH ATEA T

Fig 2 @ sgfa & a1 § R SAgATe 7w § Sfaarar aRkady
wefdia foram o 21

Fig 2 % #HTY STgATE TRay § fAaer feme smafa &t sgame
agfa f & g2 & S € at aRaer i gfaerar 9 eidt € g
X SfasTer Z e & 9T St |

.

CR
AFATE I FMT qRad 4RT FAH Bt & dAf | A | F
RO AT T & AgA AT S € FATNY UF AL A

9 T 4T ArEew 9 ot wEd 2|

HATAY SAGATE | g7 Aaedq & A faawor & ot 50 s
& o A qeH JEAS 39 |
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Fig 2

0

FREQUENCY VERSES IMPEDENCE OF A PARALLEL RESONANT CIRCUIT

ELN165612

T AT AT FATAL AGATE TRIT 9 ITH AGAE A f F FI AR A= amgfa &t goarers e g daa 7 affa

gl
stoft aiRay TR TR
o
T gl T
1 1
ﬂﬂﬁla@mgﬁfr — _
ZH\/E 271\/5
s X, =X, X, =X
gfcrarem &Aq9 (Z = R) Ffersaw (Z = LICR)
TR rfershaw FATH
XL XL
TOTAT TR R —
X X
v =ierg L5 L
R R
AT G & T
sfererma X, > X, X > X,
gfcarer gfg it € T &
FTY T AT dleadT T AT dleadT &1 ST
N qEEITHT EIEGIR)
gfaema & Te SEEp Bnraies
FgAE g & A
sfererma X > X, X > X,
gferare gfe gt & Tadr &
FTY HTRT AT qleadT T ATUAA qleadT 1 TIERTHT
FY SEETHT
gfaera & Te BnrGied SECaRt

116
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¥ (Power)
gawnmEa (Electrician) - AC afdew

v 1.5.49 @ =t R

AC REta %t wotrelt ® wiieh, ST ud qray e - R (Power, energy and power factor

in AC single phase system - Problems)

ST [ I IS & AT H AT T8 S qohd

o R % aROy # grER Y qrEY FRY ¥ HeT @9y qrr
o FARE SHUTH TATHY UTAY FFeT HeT F TN FT qUEA1H AT
+ AC Tffic & qra¥ %Y U qraY & GiUd THET ®t A HIATN

Scan the QR Code to view
the video for this exercise

DC afde ® 9ra< &t 0T 5 g it @81ar & #t A1 Gt
g

— P = E x| watts
— P = E¥R watts.

afe AC afdhe # g[& Tfa<g ST € al ITgad g &1 qeradr
T qTaY T AT T ST ThAT & | e @ 7 AC affe # Ruwdw
Sufera gtar 21

AC Tf¥e # qrav (Power in AC circuit) AC affe & &=
Y & qTEX B 8-

—  grEdafas 9Tt
— gfaerta e
=1

qrata® wite (Active power (True power)): AC @fde ®
qTae @1 AT DC #fdhe & foer gt & | ufded 9w V x | x cos
0 % gTXT 1 AT STaT €, STeT cos @ TrEY %X € (cosine
F¥E U dieest F 419 & phase angle) st 78 G F¥aT &
f @te g= sfoeias 78 € iR 7T & Fie ud At g ¢ |
Fe HT % a8 f*wT S aieest & a7 Imphase &t &, 9TEY
Iaw FEM| ol aresiex #t @@Far & /AT T qFAT 2 |

siaeia witwe (Reactive power (P)) @ sferenfa orfes & @
CIESRIEIERY!
P =V xIx Sin®

FVC FHT TE WRT AT dledst & 90° HATIE ATH el T&dT &, IAT e
FT AT TANT &A1 & | AL T, FAHT 21 T Seared, Ahfoas
T & IS B ©IX A & T 38 & I q99 F ad &1 g9
THR H WEaRd qEe Ruffed qEe #=2amdr 8, & VA
Reactive T Vars & 99T STaT & | True 979X #¥ d¥e Reactive
power & STAR FE TE AT ST FHAT 2

ST WiE (Apparent power) : SITHTH oTf, P, = V x 1.

STUTHY oo & TrorT SEY aXE | &Y S Gt & - o g
d YT 1 TUET dieeHiey U9 AHET $ gerEdr & far strar
gl

I HTURO TRIT F Fo qleesl A FLE & TOHAwA Bial & |
et g Fiee-TwfiEe (VA) =1

witve By (Power Triangle) : @fde & & i@ g & AC
qfsfia Fedt

— grafas® o1fte are 7 (P)
— gfdedr wwite vars @ (P)
— ot wfee VA (P,)

9 T F I F G T GG ST F G AHATIT ST Hhel T
g1 (Fig 1)

Fig 1
TRUE POWER WATTS
(P)

(2]

REACTIVE
POWER VARS
APPARENT P
POWER VA

(Pa)

POWER TRIANGLE

ELN165711

R

P2= P2+ P? dlee UfEEe (VA)

STl ‘P, st wfs dtee Tfenw & (VA)
‘P arfas wifte are & (W)
P, sfasmdt ot (VAR) #

T %% (Power Factor)

AC affe # arwafas wfad o srardt oifte & srgora & qEw
%ae¥ el oaT | afe sw Gy wfdw Brysr (Fig 2) &t d&a
g, dt ¥ aafa® wfth A ATHTH 97fe6 HT ATIA T ST
& f& cosine & 0 For & goriar €|

P
qra¥ %Fev =—=Cos 0

a
3 FHIHLIT H GHHIOT IM{eh (9T 1 TSTIAT & A1 THL % AT
& e AT FUAT ST Gl &, AH qra¥ e awatas e
TF AT Afeh FT A &rar @ | $efaea de # weaw Sy
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P.F &7 A1 &fi0T e F9fde «ite Power factor ® i@ &iar
21 (Fig 2)

Fig 2

N

) POWER TRIANGLE FOR A SERIES b) POWER TRIBNGLE FOR A SERIES
OR PARALLEL RL CIRCUIT. OR PARALLEL RC CIRCUIT.

POWER TRIANGLES SHOWING THAT E=COS 6
a

ELN165712

fareft affe & g 9 W FA & forg qraw ST w1 9
T 9 ffR e & o g feta & faet /e § fde yarfea
gt 2| fet afde § afs Power factor e € at S& FfEr
qTa¥ e (P.F) &1 staerr siferss Y stasaehar aidt &1

@@ %= 31 (Single phase energy)
faeft el &7 FoTfed w2 & areafas vt vd 6T (+) F O
el FEarar 2|
(ie) =Tt = areafas ot x a9

= FieasT X €TRT X ITa¥ J9eY X a9

= VI Cos 0 x t (7% HeT #)
el #Y 1S ATE-ATET & AT AT FFATAF 15 KWH =T
gfe (91 AT g gfe BOT) & auifg st &
Fort e et oY iR T @

Fleest

FC

T $FeT (1E)

auT
TS T FHott (1 TSI i - 1 ST HIeT H1 eI & AT <1
wHaT & | Forrt 4 2fifeen & & - STl 2 ud ArSeiET - 02
i (FJget F1AA et 2))

e Fig 3§ fe@mar = |

Fig 3

| ENERGY
| METER

|
|
|
i
} TERMINALS
|

LI] LOAD

ELN165713

SINGLE PHASE ENERGY METER CONNECTION

AC T#ia¥ qay (affe) # @@= (AC Parallel circuit
problem)

FAETE # g7 A=F Ud aeqg dgfas TRay aWia] §
gaifora frg sra € e ateest &7 919 @9 9 & vared gt
g | ariax 9wy & @t ararstt # dieest & 7 s diees
& qXEY EMdT & 39 ITHY & IErsti IRy § yared e arer
ST 7 AT T Fol FYE F LAY ST SEAIF Al & |
T T & (% NMETAT H JaTied e aTell FLe aieasl & out
of phase giar & 5t f 37 o1& o fasix Fear @ & aie ¥ffeeT,
gefea (V lead I) am &ufafea (I lead V) &e & =7 2|

3 THN FA FLC F A AT@EA H TaTfRd i arel st
& T T AT wrera & yrd o srar | (vefids fafer av e
fafer &)

IR 1

Tt # R AR X, % | @iy atde (Parallel circuit
with R and X in branches)

qF TF 07 AT TR0 0¥ = #- fed uw wrar § 9=
wfater T gax e | 3E $$ded 97 &t |

Fig 4 & gurg afkwer & forg fAifea sma #|

Fig 4

:\[\c At
5A 1, i

Ry L
60 Q 0.0955 Hz
:\‘\c

AC CIRCUIT R AND L IN PARALLEL

2 oe  240V50Hz . o

ELN165733

i TEr gy

i @l e aAmEr

iii T ameT

v 9TEY FEeY Ud U qEY e
v g e (afmm)

vi ooy & e

240
=——=4amps
60

9@ Tfaeidy & ofa: aieest & gkt € |
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wrET gRT L A AT #A & o qe9d Ted AT
sfdfsar X T 9ar &g |

22
X =2nFL =2 x — x50 x 0.0955
7

L

3% $efaed € 9a: a8 foF T dieest & 90° o AT ¥ |

i fEmgER aftw smiE &@F  dWET 1 cm = 2 amps.
(Fig 5)
T G0 L& AW A wA g awiaT Saqes 120
|

FIUT g FT AW A OL F ofarg 77 |

Fig 5 4 AMPS VY

8 AMPS

4CM

,,,,,,, jT
VECTOR DIAGRAM - R AND L IN PARALLEL

ELN165734

ii AT AT FHOr 63° 26’ T |
qfa¥ %FeT = Cos 63° 26'
= 0.447 Afmr
iv OL & &g = 4.47 cm.
Ad: [ = 4.47 x 2 = 8.94 amps.
qRaY &1 @ s0led = Z.
v ooy gy &t S arelr araw
P =VIcos g = I°R
=240 x 8.94 x 0.447 = 42 x 60
= 959 waltts = THIT 960 watts.
JSTETIT 2
Fig 6 % R, X Ta X are &wiae afvaw
fReifara s <1
i Y& 9ET & conductive TE susceptance
i T GBTIY

i &= #e

iv. PF and PF i
v e g ot T afh

Fig 6
FUSE
I(:‘ :ﬁ\c /A_\
=V
| 10A
|
‘ ONO.
r |
I
S |
2 \
>
(=]
5 R XL 3 xc
| 300 24Q 48Q
‘ T
O :\‘\c
N

ELN16573B

g =1 30 _1
" z2 30% 30
= 0.0333 ferdfar
R, O
gy=—2=—73=0
2 222 242
Ry 0
S
g3 =—>=—75=0
3 Z32 482
s af¥wer & aeg
X, 0
by=—t=—p=0
z? 30
X, 24 1
by =—2=T2"2
z,> 24
= 0.04167 "
Xy -48 1
z> -48
= - 0.02083 fira

i FaFSFEG =0, +0,+0,
=0.0333+0+0
= 0.0333 e
FAaREB=Db, +b,+b,
=0+ 0.04167 + (- 0.02083)
= 0.02084 ferwe

Y=4G2+B?

= 0.3332 +0.020842 = 0.03928 firsier

TER : gaEnEE (NSQF awiita - 2022) - s 1.5.49 & i i
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. \%
i s & | = —
1 Z
1

V 240
= = = g uftrt et A E
30
- v
WWIZZZ—
2
V20 44 ofert A & 90° T E |
X 24
L
- v
J e | = —
s X
3
240
:Tszsqﬁaﬁaﬁévrﬁ%"éw%l
FeT g
_ 2 IRY
IT— |1 +(|2 |3)

= \/82 +(10-5)% = /89
=9.43 amps
JATaAT

I, =VY =240 X 0.03928
=9.43 amps

00333 8
0.03929 9.43
= 0.848.

vV  OfaY heed Hior = 320 oifiT
g9y & grT fordm T@T 91eY = Vicos @
=240 x 9.43 x 0.848

= 1919 areH
. - 1
FA T =2=
Y
1
0.03929 = 25.5 ohms

Ffew fag & ara 8 § IUIE [AF & AT §Y A A AT Y |

120 Y : AR (NSQF smifa - 2022) - st 1.5.49 & awifea feia



¥ (Power)
gawnmEa (Electrician) - AC afdew

v 1.5.50 & 1.5.51 | gwitaa R

UtaY e - qiaY % § guw (Power factor - improvement of power factor)

ST [ I IS & AT H AT T8 S qohdl

o qE¥ T RN FAT @ 9ta T F FLON FT GO FIAT
o aRUY # fe dfaR ST Y S=T 9ER ST & @9 U9 ETN @ et e
+ AC 99 (circuit) # qfa¥ %= (PF) %t gura &t fafy &1 aoiw &=

o TR ARET T [T TR FFeX H T FEAT

* IS17752 (part ) 1975 & g faeeia saseor & forw fRuiRe afar S samT|

gta¥ &+<< (P.F.) (Power Factor (P.F.))

arefas® oTfth Td SITHTET 91fth & ST i 9raY FaeT Fud &
MY 3 Cos O & AT ST 2|

True Power (Wry)

.. . F t()l =

STet W, aretas oifth (True power) € ¥ g& Watt # 7T st
g Ffr-Feft fhstare (KW) & oft J1ar simar @ | g6 e aieest
A T FT TS ATATET ITFF FeaATal & o atee-ufEme
a7 FfT-Fft ftr e TR (KVA) & 3mam Smar 1 33 KVA
H Forid €1

o ataw Sherex &1 e e afhe § RufFes qmaw yarfed e
€| RufFeg qfay #1 717 defFea die & Fafafea are T saam
sifa gtar 2|

TER HRT H T A Afhe & THW (Variation in power
factor and the type of circuits)

FerT-37e T afet | fafas fRafaat & atax Seex &1 79 7=
giar &-
gl aae %=¥ (Unity power factor)

T TR S AT e § GAT ATATAT AT T Aqeh AT
AT Fe e & A1 %ot § a7 T8 % gaery F I
w9 faam o @& | (Fig 1a)

#ifém araw ¥+ (Leading power factor)

afe faeft afder & #ie ateest & v fagd foft & ot wear @
At qraY ey IS wfer enlt | SureTaY Fafafe afdhe qur
sfa Iafora faspag ataY % s gtar 21 (Fig 1b)

AR 9few ®RT (Lagging power factor)

Ffg e & areafas orfee &1 a1 sl oifte & %9 & qar e
Fleast &1 STTT A (Lagg) FIAT & ae Tra¥ By A RET Heardr
2 [SITeTaR gefFed die I - S HieY S BiHg ol
qTaY e & HO a9q & | (Fig 1c)

I IR % (Zero power factor)

T Afha | FIS qAT TieaT & T T %ol (THIE BIAT € dT ITa¥
g ¥ I B0 | AT 13 off IuAY e A e S Fehelt € g
gsfaea quT g@ Fafifea afhe I TaT FFed TqW F3d & |
(Fig 1d)

Fig 1
1
Q———m——= Y

IN PHASE
(@)

LAGGING P.F.

ZERO P.F.
(©) (d)
PHASE RELATIONSHIP BETWEEN V AND |

ELN165811

qTa¥ T UF AT UF & FH & qhal 2 g 0w | st
Fft T B "AFa|

TS - 1 H qTHT STANT (5T ST ATt fAggef iy IThr A I
qraY ate(wat) ® T HEd 9EY heex 33 mar 21

TA- 2 S B YT B3 S AT SUHIOI FT W 916
e faam mar &1

@ gta¥ %Y (PF) % %1 (Causes of low power factor)
3a% e Frew & |

| AT U A & § SAIETAY S A9 AieY IUANT T
AT qTaY BT BT 2|

i w # defaed A oW wbe ogd, e, 99 ey

i ST # IR U S arer g Wen off araY Y
&t = (Low) &<ar 21

iv FefFea AT 3T gEaT F¥e & FRU 99 L9 & 9
BT AT SR qraY HfFeT g wear 2|
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AT 9T HFeT & ETHAT T THR € ¢

a 3 ™ aafas afFa & fow w3 # 1 oW = qay S
& FHUT I ATAT & | 3 HIOT & FTALCH Hhaold A9
AT ST AT T GIABHIE Aa AT B AT
gl

b 7 9faT HFeX & FR FTAN a5 T AR alees &
HE & & AT S (TS & ITHIW aF IgAT & I8
aeest T &MAT & 1) T §U aleesT X 9iaY &ATH & HILT
ATE Jiedst FT A FH I &iar € |

C HIF UF WIT & AT ® FHT AT & |(Low TS F
FHTYT)

d faya & guq g5 sr € |(faster foe oft 9 sy 21)

3= q1a¥ %ae(High P.F.) & fae o &

3T T oie % o S=7 qrax HaeY FEe & AT H FH AT &

A A @ ghar €

a f3@ 7w o & & sfalRes atax s=Ra (Transmit)#x
o g | UF Afafie e ot #afora & a=d €1

b =T | dicest EIT FH S % FXOT TA (Transmision)
FAT I=F AT 8 | A dreest g9 & o7 I fag ™
AT qledsT 9T T 2 |

c #IF A AT &1 YT B dteest ded (Improve)d
F&AT 98 AT S|

d am g8 § HE 99q & o fasrelt faa &7 g sar €1

TaR %Y gura & fafr (Method of improving the
power factor)

qfeay ® qfa¥ HeeX F a8 o af [AieE & FHAnT

ST ®

i ooy § AT AieT #i gk die % ar Afd safsd(Cover
Excitel) #¥ I & d9ia¥ %faeer (PF)ag ST €|

i FAffex & @e & guiaY (Parallal) @it w3 T

ARATT STt | Fafie f@efr 1 s G sar 1

e #feT fafr (Synchronous condenser method)
T I FAwhiag Tle FF TaX Hee? GIA & ford ITHRT
T st € | sifer s<fsa(Cover Excited) famrive e sfifer
FIE AAT & AT A ATS % T foIg ¢ A F¥e & &xfer Tt
AT €

foreriE #ieX & e A diee-wefteR foram sirar € s+ st
IAfSTd #iex I AfT gieest &1 oy wear € ot fF defFea

TS o BT ool GAT AT | T8 ToHTL ek 2 & e H3d & forg
aee-wafrar wfafwamsfier ge® #t 7 FT 3aT €|

F==¥ fafr (Condenser method)

T e % forg ST oy ST o= A fireT amgfet & awmiae
# S & €| o & Afhe & e A TS ATE & AR
Tl § STIST ATAT & | 31 WTierd ST Suae & 5 9 qrae
TFEY & TAT AN & forg Sgfed mgat & SST 7 e’ @ AT
qTaR BT H ded¥ g9 & forg dargd § dAfHex & Aravs
gaar & R w1 & forg faw Bar s awar 21

HATAT: 37 THE & FAfe< & 7o & f&{u 71 sfoawis & g
frmafia i s €1 37 9w faya oiw & a9 F oo
FfreT & #ig off eHiFa & gar TE TRy

FEAHTT

TF IUNT 100 kW ® e & @ st f& 0.6 PF wfiir afax
e UX HF X VT €| A Th ki ey I g8 € A
qTaY HheFe¥ Hf Td¥ a9 & oIy 36 SAfq-Searted Jor & forg
e AT € | R wex 30 kW @ @ 31w 0.8 PF &fifdT ax
w0 # @l 2| ot & e ¥

i 0.6 PF Afiir q¥ %t ot & forg VAR & arafas oifvs,
It I1fch &Y TOET are § &7 Srr @

i aTatasw wfs watt, | | 3 T9TET ot Volt-VAR & 31X
fa=rme @iex & forg AT ataw S ux i RufFea
gta¥ 0.8P.F # STa &<

i arefasw wte & Rufees qay & =AY aaTdl 979e § A%

HIEX & g7 fRu MU ameq & forg A1 W
g 1
e %o ZafReren ST/t & forg fuia waw % (G99 1S 7752 (Part ) - 1975)
FH. ExETMRE] L 1C R | T (o TaRA g
Min. (W) Max. (W) Licedl T ooy
1 RIEECIET 500 5000 0.5to 0.55
2 faet ey TR FEEmY 750 2000* 0.75t0 0.85
0.68 to 0.82
0.62 to 0.65
3 e 150 450 0.8
4 FHT TS 200 400 0.75
5 koY 200 800 0.65
6 IS 600 1000 0.7
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¥ (Power)
gawnmEa (Electrician) - AC afdew

v 1.5.52 - 1.5.56 & gt R=ia

3 %=1 Ac % g R=m (3-Phase AC fundamentals)

ST [ I IS & AT H AT T8 S qohdl

o Rie g ® @ry 3-vw Rrew @ Wi # auiE # SR SEE auie wwAr

o RiTTe o Rrew @ qAT & 39 Rreew & W qarn
o 3-%, 3-a1Y AT 4-ara REw F T@10 AT JHST
o B Y A Tl ® S= HEE TAT ST THAT |

Teh A1 ST ITT<h STHITHT i ale Shol Sl Jav %L o 2 |
(Fig 1)

Fig 1

TERMINAL OF PHASE1 O———
TERMINAL OF PHASE 2 O————— THREE PHASE

TERMINAL OF PHASE 3 OQ———— ELECTRICITY
CONSUMER

NEUTRAL TERMINAL O———

EL113612

3 - PHASE SUPPLY

A9 % AC sIqfd &1 uF a1 o ag € fF fAr i %
FuSAT H AT & I 6 W W ' R dfiF e
FEAl & UF (oW g1 UF qd gEaE a4 Sad w7
Faar & | srferwter syl gfa wefiat o & @9 % ==
HIeX FT JE Aifersd T fET= 2 |

3% Afaeh Tl W #t @9 & 7 & el v o =g
& e Sftg o | |

AT (Review) : IUITH & ATHT & SATAfTh Tdhel of i
AT | g B TBfA & AT Ard ©

o T ST AITH U THET SATO T FLAT & St Tohet ot
HieH Had Tfad AT I FLAT & |

g |

o UF % A" & gl | A9 T HieH &7 ek T JAE
sffer =iar 21

o 3w s & o i S wied @ wifts fetw 3= gt
€ Saf% UFA & A" B FT 9fth A oy tar 8

© UF UFA B T F goqT § uF fAfvad ofe e g F
o @i %o Jwor § aifed dtar &% gtar 2|

o A9 e Aied 9 e A9 9¥E HieX =1 # 3% AT
TR LT @A el 2|

= %1 Sares (Three-phase generation) : &9 %t dteedr
Ied & o U %1 dteedt & Iced ®# W Aty & wwe
fafr & oTaTg STt @ AR T AT T8 etar @ b A A
qIU UV V. aﬁ?WWzrmmgxaaﬁmi—aruuvv
Sﬁ'{W W ﬁlzooﬁ@ﬁ%%m&amﬁwﬁﬁwﬁﬂ
@%IWH&WWW&W#WWW%

(Fig 2)

Fig 2

DIRECTION
OF ROTATION

ELN166015

SIMPLIFIED THREE — PHASE ALTERNATOR

AT A O & oI AT ateedT St & FAA & TR0
T BT | FATq TAF a9 § UF Tl areear Sied
gt & | AfT 9% o uw gEw & 1200 & fFenfia g € =i
UF qof FFHY 360° UF ATadH el & |

120° &= IRT gmEd! aieead U faeE smEds 'T' & uh
Fa¥ & amy fawfEa wdt 21 (Fig 3)

Fig 3a
VOLTAGE
+VU1
v
PHASE U T 1 /
AT (A
I I
I I
I I
I I
R
. VOLTAGE
Fig 3b ! !
. |
I ]
PHASE V
I}’sT i v =0
| | 1V,
/ | 1/
! I
I
I
VOLTAGE !
i I I
Fig 3c i i
v\ i |
\
\ Vool
PHASEW [—+ ¥ 1
\ I KT / — TIME
/
\ 7
\_/
,VW ®
1 =
@
PHASE DISPLACEMENT OF 3 - PHASE o

AT % § fadied &9 & o aga sifvenfoay & s a9
HEAL UV AR W & a1 [ Fite oOrer, Tear A e & (s
o) frefRd Fe &t ara oy 2| e | U 3 ate 8§
g T § Fed dieest (Fig 3a) & ¥ =ear &, V o=
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I & TF {818 AaaHe & qo9rd (Fig 3b) ST F3AT & A
TE W & @ V & amaer =iar 21 (Fig 3c)

Z A ol A | A1 %eT dteedT & ford (A Fer ST @k
g

o« @ T atcearat & srgRy aue 2|

o A1 T AieedST HT AAHAT AT qAE 2 |

o 9 % qedA™d TF TEY & AT UF AR AEdEa

faenfaa 21
o T ofY 1o i AieeaTett #T ATcerforE T
V,+ V + V= 0.

3 T & G fFar o @ F el atedr g @ awT
Twumﬁm?ﬁv&nmv wﬁmwv =0 [T W

T ATeOE 7T -V %laﬁ:v 3ﬁ'{V ¥ AT T & A
Fre fardia & o fomt

V,, +V,, +V,,=0.

Fig 4 ¥ &9 ST X gy & uF ar wefia e @
gl

Fig 4
9 ] Y w
RED YELLOW BLUE

PERIOD 360°

ELN166017

COMBINED WAVE - FORMS OF THREE PHASE SUPPLY

§i %= 9 (Three-phase network) : ¥ & Sttt & &=
Y@ AT e gt € | (Fig 5) # 3% a9 et U, V, W&
famT M 2|

Fig 5
U

L

\% L, PHASES

w L3
é} Vo
N NEUTRAL

TF BT AT AT SRV UF N g arad N & i e
gl U, V, W 3@t @R FJgar @1 N & & 9% & ae qiee
AT IS Bd & T A9 BT § & IAF AR FgdA & 49 rms
(srTet) AT A TRl w2

<
Cc
<
ELN166018

9 Aarsil B & Stegaret V
Fratfia fear smar 20

T Y ATHTT ateed™d THIT TRATT F &1t & | F TF ga¥ &
Faet UF foers stradse & fAenfia gidt €1 (Fig 6)

V.,V & o

UN’ "VN’ "WN

Fig 6

Vuv=Vun+Vy)

ELN166019

UF Uk TATAAT ateedT &1 Sifd JETT arerioes, ey @i
firae RMS a1 ot @|m & a 2|

A=A MY % St (Line and phase voltage) : af? t#
FeeHTdT T e drga U ¥ oea V (Fig 7) & &= st R
T AT aleadT T rms A9 V|, 51 61 1 av a@ i oot
AreeaTat & & fft ww & Rrer @

SHHT TRATT HST qleedT & GATGACT erar & Fig 6 § 78
Wwﬁﬁﬁﬁmw%aﬁvwmwwﬁaﬁmw
aﬁ?%—vraﬁmﬁvwaﬁ?vw@ﬁﬁmﬁ%l

V. H AT 8T ET 8 AR G dreedral & g g
3| AT v &7 free a1 a7 8| F=ifE gasr dhwad %t
At VARV A BRIV RV ¥ e
aﬁisﬁvnm%Nwﬁaﬁvgmaﬁﬁﬁwwﬁ%wmvg?V aﬁ?
v, %W@ﬁﬁﬁmmaﬂ%%a‘rﬁﬁmaﬁmﬁv 3ﬁ?
V mwm%l

wwmﬁmﬁm%wwmw
2l

T | B * AR 9¥ qieedr #1 arET dteedt w7 d 8 |

TEA A & dieear & = @ (Relationship between
line and phase voltage) : T& ST & % & A dATT
F TEAT A9 B R &1 uw wifors qu | 59 awEe &
T H T qeuiiT ISR & e ¥ uF 8§ aqfiw gfe
gt | ST Tt stae &t famme &t srfar aeer fafyr & wre har 2|

VUNaﬁTVVNﬁmaﬁeﬁﬁaﬁﬁma%@ﬁm‘s‘awﬁW
& dr9 120° g7 g% et 2| (Fig 7)
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Fig 7
Vun  VYun

A X
VAN VA

a) WAVE FORM

N Vun

120°

ELN16601A

b) VECTORS

a‘rﬁﬁraﬁwﬁvwaﬁ?vwwﬁm?aﬁwﬁﬁmw
me%ﬁwwwﬁﬁ%mvw
\Y; :VNV+VNVz?r6r|3—=raﬁR—c|T3ﬁr%l

VN

m%%aﬁmvwaﬁwaﬂ%%%&w’qﬁgNﬁzﬁr{
U i e & 08 =) g & ford V effiae o= 9g=s A1 &t
STt 2|

Fig 8 # 3@ @=x & Wef¥a far m&m &1 V. sfiT V
Fig 7 ®oTd & ST & ok V. =V WN%NW@%#
BV SRV ST AT SR S T A qw e 2
St e e A VA o1 e 2|

zaferd IE =Ry AT ST @sdr @ & % S\eeT § A
Tread VLﬁw—qulvcdl Vpﬁwwwﬁﬁw@?ﬁ%lﬁ

e ot e & Faw wew 3 ¥FERA V= V3 x
UF A o I AHE H AT dteedT 6ol § =g ateedT

FT AT [3 TAT EXAAT & | ATIA Aleeal AT T ateedT H Al
Tt HeE L [3 €

I FATAT ST G & % ATEA aicedr & dteedt § AfAF Sl
| 7=t uF T Ierewer far o =T 2|

TF A\ B TEfA A rms F dteear 240V 2| dfF e
dteedT ¥ %ol dleedl H1 AT /3 & rms w1 dleedr

V, =43 xV, =43 x240
= 415.68V
ot A e & sgae V) = 415V

Fig 8

ELN16601B

3 %51 AC & wwrer wfaat (Systems of connection in 3-phase AC)

ST [ 3 IS & AT H AT T8 S qoh
¢ W AT IRT FAFA STt F1 ST FIAT

o UF I T A BA AR GE dieear & fw qvaw § Tw® w9
o W T | Gfe AT & Siecdrsil & S TFIeer 1 AT AT |

&= &= st A fafat (Methods of 3-phase connection):
IfT UF T A H TF AF-%oF STl & FHela9T {7 STar &, at
3T Hifers favme a997a &0 &1 & TR FAEE (TdF Y) #iY
FeaT FAF (T A) B

W FAF (Star connection) : (Fig 1) & dI9-S%sT HTT &t
T TRATT % e gfaryt & Sefie s e | e e
AT § TAF B & UF UF TF ITHY & oA fag U, V, W
& forar 3% g8 qeeTa W) Sfaery & Afed gedl & ford gtar
gl F Tewt # 'R fag N: & JieT Jar €1 39 aR g
Ft Fge 1o N & ST AT & | et o= |, iy, AL, TAF
HeF | YATRd el & | S a8t °g1er S 4k # Sarted sial
&, AT TF T TR e & i @fth oy (1) = %
aT (I,) (Fig 1).

TE %o & ford fawaTe srrfa us dfte & =R fag & o
teedT Fed § AV, & afufraifRa et 21 B aF dfe
T favaTe dfth dieedt V| Fedmar 2 | gafod UF =R Far
# g Sfcarer & Rt ¥ dteed & ateear V, i ¢ 9fE
Fteedr V, SR effae U-V, V-W SR W-U &=t 9% e et
gl VY, JTV,,, & afafraiRa & st 21 (Fig 1) =)
Ferarare frewrer @ o ateear at dfthert & Al o &t arelt dteear
Bl & | ST U B & GATHT A gAY & FOMHE AT & HoI€
IR & a¥rEY gdr g1 (Fig 2)

ERISETERS
V, =V, = (FRV,) - (FRV,,)
= %el¥ Vit Vou

Y : SawnEd (NSQF @mif| - 2022) - s 1.5.52 - 1.5.56 & "w=itaa Regia 125



B ARG (Fig 4) | WX HA99TT %7 dleadl 31 GTRT T
=TT AT § | T Atedtd UF gAY & Arder 120° & faefid
gt &1

Fig 4

EL113914

PHASE DIAGRAM OF STAR CONNECTION

HITA qfth dieedrd gl & 9T &1 % © | Uitk dteeard U gaY
% |rder 120° & fawfoa eveft 2| 4% 37 3918w § R =
sferte sfcaretd €| gafed oo o= I, (I, I, I,) &
Freedratt V,, (Vy,, Vy, JV,,) F 8 87 & & €| 0F =R
FAHE § TAF GIT HF 6ol qleest & HIX Tfa0e R & SgaTd
F Fq Fd 2|

3T FAHE (Delta connection) : fiF-% ST & T -
T |T HT S HA 7 TF GALT @39 ST €| 7€ Seer
T A9 FARE (A) 21 (Fig 5)

Fig 1
L
'3y
v L &4
84
Ls
Vuv Vvw
1
L Vwu
1Ul lvl 1Wl
o IV T T TTw
| R |
I I
N
I P R I
I I
Ip
N
1,
N =
3
STAR CONNECTION o
Fig 2
VwN
120°
N Vi
N
g
V ~
VN 3
L
% ATeE (Fig 3)
Fig 3
Vyw 2
3
PHASE DIAGRAM 0

V =V =YV NCos 30°+ VNV Cos 30°

L uv V]

o] &

AfF Cos 30° =

W ?ﬁ; VUN = VVN = VP

Vv, = 3 V..
aE gV, V,, AV, F @ o gtar 21

Fig 5
Ly
v Ly
Ls
Vuv Vvw
Vwu
IUL 1V¢ IWL
- & ——— —— — 4 ==
3 U % wl
| |
| IUV/I Tyw I
\ \
\ \
\ \
\ R R \
\ \
| |
| |
\ \
| R |
\ — \
\ {1 \ g
\ \
| lwy —— | e
L 4 =
w

TF A9 T "R FARE § Jieedr T2 & | =g
FieedT ®T /3 AT St & | ATEHA aeedr A & dteedr
| FAw 9k /3 gar 2| (Fig 3)

aTRT Sfcarard ok et A o i #wdt g1 2w U,
VSR W Ft emgf @fteat L, L, L, & ST Srar 2|

QT FAWE, F A0 UF SR-FARE | STk dieedr
TAF WX el 97 I 2tel 21

godt® V,,, V., ATV, & FEld aiead 4 diedas 2|

U ST FAWT # e & 9 et ged I, I, SR
Bt &1 et oftk & ame I, I R I, €, iR uF df
a7 Ty fag a¥ fasford &t &1 % o e FAT 2 |
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T TEI & TETAAT & SeT FHATT HT dieedl ST €T Heraars
T FieedT Y HRT GWe W a1 A7 gshar &1 9ftF dceard
Vs Vi ATV, @18 sfaiefl s a2 €, =fie g1 frfa 9 o
dieedr dfth dteedr & qaE &1 %=V, V,,, XYV,
Fiedrd & 39 FAEIT F T FAFE H T8 q@r o1 g7 & |
& TfARret HIY & HTOT S 6ol 9T Gfeh dteedrett &) &ef
#F 21 (Fig 6)

Fig 7

ELN166028

Flo® Vivu lyy Vuv
Twu™ =
"
3% TRATOT §f7h FteedT Y Tfa<re R & ST & 1 57 e
2l

gE Adtees die gd I, I, 9% I, e arerstt & datford
& F AT 2| UF dfTh ORT HeT IUYH He RIS & HoAL AT
# 9T Efet €| §8 Fig 7/ femmn man €| dfe ey I ) ameret
I, #R I, F & a2l (Fig 7 st 3@)

gaferr, I,

I VCos 30°+ IUWCos 30°

v)
@ Cos 30° = g
Wy I = /3 Iph

39 T UF Aiold Scel Hriawd, & ford Gfeh 9T &7 el 917
# agqua |3 €l

TH THY, e a3 X % 4wl
Agfed WIRE & AT "R AR RN FAFEE H AT

(Application of star and delta connection with
balanced loads)

"R FARM TRad® ol &dl "R-3@l Tads U&h Asaqo
AT 2|

T FAF HT JATT (Application of star connection):
ST ST fadwer g & fEdtes & fiF uFa-te gued
TR # A FAHE eid 2|

qAIEW (Assignment) : &7 FHET Fveat SR & T3F T
ey 10 THH i 9 20mH € ST Swe #=ae | 400-
V, 50Hz, @7 % el & SIS S @ | dfF grer & o
|

- womeit # =g (Neutral in 3-phase system)

ST [ S IS & AT H AT TS S qoh

°* TF AF-%A TR FAWE & g A UIRT FT TLFLOT FLAT

o FEA F YHWHA FIA Ft AR F FTw wAwl

=z (Neutral) : T Fi9-% @R FA4H | @ fawg giar g,
AT Fga fog & @i Fga @Re F A@F Fed |
(Fig 1)

=g AT@F A 9T (Current in the neutral conductor):
T RR-FAH, A-ATC A, & =gt =wers N # I, T,
AT I, aTTet & AT F o AT AT | @G QAT Telvd srar
2 o =mere g e S= ey yarE % ok Sue She gUe
ST AT Afha 0T 7€y @1 FifH T AT F A LIRSt
T BT JIT of AT TAfere 2|

I,= I, I, &RI, 3 %< ATl

(Fig 2) & teft feafa foed W agfora € s o= & 21
3H T AT F @ T €| wAEwT ool Argd 9 gy I
I 2|

Fig 1
BLUE LINE Tw

w

SUPPLY
SOURCE

SV | —
Uy Ly
Ly
v
YELLOW LINE N

v
NEUTRAL LINE

LOAD Ly=Ly=Ly

THREE-PHASE SUPPLY AND LOAD

ELN166031

e T 1 -7 (Earthing of neutral conductor):
-5 faga &1 UF Aoyl STITAnT FEETEE R A
SINITHIAT FT A>T FAT B AT HAAT BAT & ‘AT Areear
faaeor % fordr avaaw f&rfa, § srafa staat & wemer Ai¢ it
& o gt sravIda g 2|
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Fig 2
RESULTANT OF
\JuAND 1y

FOR A BALANCED LOAD THE RESULTANT OF 1,, AND
Iy 1S EQUAL IN MAGNITUDE BUT OPPOSITE TO 1,.

ELN166032

1 AT TG Fieadl T¢ T =Telshl ST STANT Aid iar
2| fF AEH Ao TETI O¥ @Al w1 a9 % ford oy ¥Ry
T =T 2

2 G FIUN & ATAF AR TAT & i qteedr 250V & i
RN BT AR |

FOT 2, F AT T¥ I€ 250 V &7 Gfth Ficadr & TF dieedr
faaor gegfa aum 21 AT 78 aw 1 & fAada & a &

U WY FT & 415V ufth dicedr Suas €1 0 T &
STt AT AR g AT & a e Haet 240V T AT | HROr
1 % ST F ford AT 2, F ford g Ft q@fErsd F< & sar
2l

wedr faga =@ (Indian Electricity Rules): |.E. f#
3 A1A IR A ad € % g e H @ & &t e
o g § g e | e d@=@r 61(1)(a), Faw d@em
67(1)(a) T fraw dw@m 32 0 919 X 9 a4 @ fF Iuwieer
HAT % TR AT T farvg T g famg &1 stfwfrat=or etan
MfRT | @19 & g AAF | FHEATIC § STAT HATSAT HT TART
TEN BT AT | BIS =g F sEe fafyr #t eve Fwar 2|
(IS 3043-1966 #T &I d=T 17.4)

A FITFN F AT URE @owa (Cross-sectional
area of neutral conductor) : 3-%= & g FEFY, 4-ATX
T FT TR A ST Arfed | (AR 9fEF T F sgeer &1
1) |

"R A¥ = Fwa § wie (Power in star and delta connections)

T | IH TS % A W AT IS ST bl

+ AC 3¢ ® Ak, T T SfabRameia Nite #1 SAwEn F T

o FEGME AR A AT F FTGER FT T HIAT
o JEa & At & fafer s

o A & WR AR I@T FART o At § wiw HeaiiRa wan)

Fig 1 ¥ ®R e & div gfagre 9t & ffamr @ &

oo fRTer & Tae &1 gorT § qrax @i AT g =i |
P=3V]I.

Afe STET-STaT HAt |V, AT |, T AT FoHAT: dA

e ATV, AR g sfoenfua feer S e, at ew

FA E

GF V=V, + 3 @Rl =1)
9% 3= /3x /3 T @ &1 T awa =9 G o
T &

P=J3V]

e 3 6 o afety afvay & wifve aore o e @

Zafed Wivw UTE TOTAT § qiRTTE AE g |
g& Sfatet WY # wite (¢=0 cos ¢ = 1) Tof &7 & Ao
itk it & S T § gfkafda eidt & | afFa ot &1 amw
are (W) 2|

ST % At 7 T8ia F3aT © UF W FHaE qET 99T

H 3T 0 TOAT ST & FF ST Gl & | SETerd ol H@ITell i
AT &1 ATTRRAT Tol et 2|

P= /3 XV x| @ g= sfowrdt we & o &2 2)

FAE | dfth @@ H AT AAT G T & Al =Y g
U UgT #ad qFd Tl & FATCA 38 B dfeedl & A9 #ed
¥ et et |

TF IRT FAFH AN F q10 dF & 7w (Three-phase

power with a delta-connected load) :

Fig 1

L

L

ELN166041
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Fig 2 & ST & ®sar die Sfaiet &1 9T R = &1 %ot
TfTh &7 1 AT I S|

ELN166042

L3

P =3P, =3V,
ﬁvpﬁlpmﬁﬁﬁmﬁmﬁVLaﬁlLﬁ
gfoenfua #% o S at & atw &ar @)

I™ov= Vv,
I

IL:A‘,I'ﬁlpalﬁ-{lF,:\/§
dftet 3= /3 X /3 @R & feT o Aifd a¥er A b
g
P= 3 Vl. @ a7 g= aftwrdt s % o a1 2)

(Y T "W Y IR Fw & o at wiw =
AT FX A EW 39 aFd ¢ F I & ot www a=
I T | AR WS § AR F q@EG w4 Aty
T G U¥ FE THE AL STAelt AfG WIR Hfera 2 |

gfwa, afeamr i sl @i (Active,reactive and
apparent power) : ST % sTast AC Tffe R & s @
o o vt § gfay i 9w gt srerar wfater erfar
g & oY @k T WM (reactive) ST wieAT dd @
I ITHT AleedT Y YT S giaT € afs itk & g g1
el & et fafer & o e s at ed st e
T Bt & | A et T § oft I&F B § e aE giar
& &0 et IA® %l § dicedl 31T &TRT & = St A HEAm
T 2|

ST \[3 T TANT HF TF A1 et by § wrfee wek 6t g
FT SAFATAT FA & ST Ul of AC TRt % forar st fobam o
gl

ot ors S=VI
afsx ifte

S=/3V/I, VA

P=Vl Cos¢p P={3V/lcos¢ W

s=fora oifte Q=VI sino Q=J3V/lsin¢ var

AT § UHA Bt AC TRO H 9T g3, dfi| el qRaat &
forr sft @y &t 2|

activepower P
Cosp=——=—
apparentpower S

reactivepower Q

Sinp=—————=—
apparentpower S

T (Fig 3) & it a@T o1 |t 2|

Fig 3

¢
Q
s

ELN166043

cos¢ 916 Turk oY Fed & Y sin ¢ F1 HH- T o1f6
TuI% (reactive power factor) #&d 2|

smgield Wi (Unbalanced load) : 99 &t amgfa & forr
A giaar s@s fAaer T@fa 415/240V 91 @, @

% AC Tafa 21

TAH ITWIHISAT T AT BT AT THA %ol dTT H1 ATl T8
g waAl & Agfd fF T I[wEW F AgER & S qFAr |

(Fig 4)

Fig 4
Ly
Lo
Ly
L
(NN
N—%-\ switcH
- p=N
LIGHT LIGHT
| o
[ o}
I
POWER LIGHT
<
5
S
UNBALANCED LOAD o

WW@WWWWW%IL,B%WN
q Yo AT @ =T ¥ (F9 O dAfA sfew s (G
A %7 ac Wied) T XU ATEA dfcesT (VT &TRT) & iar 2|

AT F© ITH = UFHe AT 3T %A W ATIRHAT Bl ©
T ol & SR o7 dahd & ored et & A saw &
a1l T S @shar 21 gaer onf g ® & 9w ar, fiF o
ST &7 srEgford e gl
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TF "R FAFE A "gted W (Balanced load in a star
connection) : T& WX FARME H TAF el TRT & %ol
qieedT HIX WX Sfqarar Z & Sgard & J1d #3d |

3 T A1 Ife UF qIHT ISTeL0 Bl |

UF WY AR 9 omd gfaemer Z 10Q & U &9 &1 SArer
ﬁaﬁva:415V(Fig5)ﬁaﬂs°rm?ﬁ%

Fig 5

400V 400V

1 I

u A% w

7=10Q |:| 230V

230V 230V

Z=10Q Z=10Q

1

N

7 fsie el f we agfera srran swgfem § iR #am Jga
farg & sfix 7w 3= = (accessible) 2|

o g fog & AT A@qferd WY # 9 T =R | AT F AT
T ATeHIER FIRT &9 € |

(IeTefi fawg |fed sroram Tfed) & wrfts AT &t are wrdy fafer
g Tg 2|

U qe Ardr fafyr (Single wattmeter method) :  (Fig 6)
# gfthe oE fEmr T @ S UF ' FAEE | B i
7w F ford 81 o7 s asgford Wi sfvmmerar afeq =g
farg T arenTdt &1 gT Fvew UF dfth & ST g  aur
FieedT FUed 39 Uit AR g fag & A= 2| @ o 7w
arenTdt S F1 i AT 2|

T/ = 3V, |, Cos 6 = 3P = 3W,

EL114015

BALANCED STAR CONNECTED LOAD

TR FARM H FTIET &R g 240V (415/ (3) €1

STYH & AT T A GTT 9T S TRATT % 2 | 37 FRO "R
FAFE WX Tgferd € AT IS0

[=1=I,=Vv,+ Z & e %z &I

wifte @a= (The measurement of power) : T& 9 &
e # orfeh I A & fordl ST atee AT A HEAT 3/ AT

Fig 6

[y

/ 5A,250V

BALANCED
LOAD

EL114016

POWER MEASUREMENT - SINGLE WATTMETER

wier w= & gt aresrey [t (The two-wattmeter method of measuring power)

T | IH TS % A W AT IS ST bl
* 3 TF BA A€ ATH F TIOT A A BA ARE ATGT FLAT
o HieT AR & qraw FFeT F TOET FIEAT

o TF 99 & 19 I s | wifdq /g Y S are Ay it v s w3Anl

T i %ol i e few § orfts aramora: &t are Ay
fafer & et &Y STt @ | g\eT ST A@qgfera st s WY
& fohar ST @t & ST SEH BT § ST FHAF Y SATHAT
TE ST €| Afe 7w fafyr aw aer fwew § wgw @ e
FAH a7 A AL § YaTfed &7 awdr & | AfF 9 srgford €
i 7 w1+ + 1, = 0 &g T 2|

3t qre AT argf & e (Fig 1) # Siga I3 © & are
ifaat & Fe Higed SRl § @ @ & I & AT dleest Higed

3=l at dferat & g #T dady dfte & I € AT For at e
F g o & e wre g €
P.= P+P,
foeew & o aretfor® wfts 9% @\ &1 P = P+ P+ P, <=t
P,, P, s Pfi7 o & & 9% # rfth % dreerfors 71 €|
PT: VUN iU+ VVNiV+VWN IW

<fob =fem A T &, i H = 050 = — (it y)-

PT = VUNiui VVN(iU+iW) + VWN iW
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Fig 1

N
&
N
&

L1

SUPPLY L2 LOAD
L3

EL114021

TWO WATTMETER - POWER MEASUREMENT
IU(VUNi VVN) w IW(VWNi\/UN)

=iV, + iV

U~ uv W Wv

q&q iV, T aTe Hiex § qreEfoe aftw € o iV, i

are § aAreeAfOrE wite | gEiod Fo A|d Wi 3t a1 Hex
g forr & ifSw & wegwm ot &1 3w 2|

aE q9e € f& arediey #et a9 @ o< &, 3T A Tk S«
ITFT & oIy Fieest ¥ F¥e & &9 99 I KT & FO
SHUTHE | HT TG FT TATT FAT & | AHT Higel AT dleest
Figel 1 Jore A7 ST AR AR Fot wfeh 51T FA F forw
A TeHIeT AT & AT @76 ST T AT HT TF THNAF
dad f3ar st 21

T qrEaY %ae g I¥ &F are #Ti & 918 qHI &6t |
oifth = 2 X 1 aredrdt ars |

Sq 9aY FFex = 0.5 1 a1e 7t & ST = © Y @ 3
wIfeh et 2 |

S qTaT HFeY = 0.5 & FH & dT TF a1 AT FHOMHAF Tohel
| are ATdt # e & R I FeE A¥aT aRT e
qEE Ioh{HA F A 1€ AT GATHF TS M| Al FoT
ofeh &Y TUET & o SO AT =R |

S qEY HAEY A & at Al a1e 7 F AR qwe @ 0w
faodia foee & 21

TEATIA T 3t qresite? A # orfer o it T (Power

factor calculation in the two-wattmeter method of
measuring power)

ST ff T Tee % A ®H 98 gH € A % diT are g fa
ﬁﬁmmﬁﬁfﬁﬁ@rmﬁsazplwzﬁ%

3t aTe ATfat & 9T 9ot § RF W g # tang # A &
TOET F AT et & |

\/5@1—P2)=\/§(W1—W2)

B +Py)  (Wy+Wy)

A () ST WX FT 9ER FFE AA FAT AT qwar 2|

tan ¢ =

IR 1 : I aTe AMYAT H UF dqford diF %f afhe ST
FAT: 4.5kw 3T 3kw Teffiq w¥ar & & wager fHar strar 21
gffe & qrEae T Ht AT HY |

T
V3(P, - P,)
tand= (P, + P,)
P,= 4.5 KW
P,= 3 KW

P+P,=45+3=75KW
P-P,=45-3 = 1.5 KW

V3x 15 _ V3 _
taﬂq): T = ? = 0.3464

0 =tan—10.3464 = 19°%'
qreY thee? Cos 19%6' = 0.95

- "k (Wiex) (Phase-sequence indicator (Meter))

ST [ 39 1S & AT H AT T8 S qob

© & -AAHA HHAF TN ITANT FL& AA BA ATY(A F TA FTRA FT ATG FIA H QA A0 F
o AT F T FX S e wrw w4 7 QA v aviw ww_w oo

%= sg#w (Phase sequence)

TF T BT TATEqH H FSAl 6 i (Ao 1200 % (¥ I
@ gid 2| ¥ 3 ot uw fiF & aieear g 2| R
(Fig 1) ® st o o & | us &9 &1 ateedr & i ateedr
AT Bt & ST 1200 37 9 F e grr 2|

TR § % U 9 dtee & feadn garm aaters glad dteedn
(Fig 1) V & SIgaHa tar € | 30T A ATadsa & UF (ders
AT T TgAaT ¢ | =T V F "e W F ard gar | e
FHH A HoT ST AT ST FAAH AW B AT HLAT &

T TIHH FedTal © | Tet {3 T weu § % g U, V, W
el

TE & wgHA 1 "ew (Importance of correct phase
sequence) : fafsr & %o fwmt & fmfo iz gEyT &
HET o7 ATHA T I < | T & ford A b g 39
AT AUl BT & JF A\ Tl & (At & U IWT
FreadT T | HHTTLOT FIAT ATI9IF ST &1 TH TATadT
% U gAY % TAm@aa® & oo U & FAaee sr =nied |
& VAT V& Y BT W AT W & 3T 38T T asft &7 us
A § @ g Ared |
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3 - PHASE OUTPUT VOLTAGE

TF 9¥E AleX & ford ATHA & IJHAT § Aied Ui |
IERAT BIAT € AIX ALY Ted fom & Fodt 21

S AgFA Thas (HeX) (Phase-sequence indicator
(meter)) : TF T ol T FT BT AFHA Hehadh (ATAT) Tl
S ATHH HN TG HAT AT HLAT & | BT ATHA dohaash
# W i e UVW Btd 2| ST STTdl & i ot & &naer
Bid | 9a Hhd® H ATIAT &7 AT & Hehdd § U A
A AT SCeOTEd e # OgHAr €| W fq a6 e
Haha® 9 g vy 7 fafed & St € avmy & A= a7
A fafed =tar € (Fig 2)

Fig 2
PHASE SEQUENCE MAIN SWITCH
INDICATOR POWER

ELN166062

AT T T #T ST SgEH i Bl W A fher &t & "y
IRHIT ST Ihid (T ST FehelT 2 |

T AT A HT ITART FA g & JHA Gaas (Phase-
sequence indicator using choke and lamps) : % Sg#HH
Haha® § AN o A LR A @2 Y & J37 uF WF Siar
g UF TEEE S Y W TAE @[T § qig AT @ € vw
o A | U-V-W o iR gae 78 U-W-V e &td g | 5=
AT STV FT TF A el A3 g Sed & dt A Jrar F
THTINA o o AHA HT b aaT 2 | (Fig 3)

Fig 3
FEEDER LINE

T
Oul ™ ?
Ly LAMPs

uvw uwv

==

PHASE SEQUENCE INDICATOR USING CHOKE & LAMPS

EL113713

HETR A AT HT STHWT 3 §C &A JwA Tahas (Phase-
sequence indicator using capacitor & lamps) : &
ATHH Hahad | AT ofF AT =X fAHTor @ (Star formation)
(Y) & =T UF HATRA S1dT & | UF T S & Y & TA0®
AT & # IS faar S 2| & &7 uE I ™ U-V-W o
AT gAY 9 U-W-V o &td € | 9@ i Som & U i %
ATET & Sed & at At faar & THa A %T SATHA T
daohd a1 =1 (Fig 4)

Fig 4
FEEDER LINE
uvw 7
O |
o U LAMPs v
uwv uvw
uvw

\m CAPACITOR
=1

PHASE SEQUENCE INDICATOR USING CAPACITOR & LAMPS

EL113714

132 qEv : TaE e (NSQF swifta - 2022) - s 1.5.52 - 1.5.56 & it Rrata



qaz (Power)
zgawiiwa (Electrician) - a«r stiw et

v 1.6.57 & gwiE =i

wafe A« v fgdms &« (Primary cells and secondary cells)

I | I IS F A H AT T AW A
o fora & vt wwE #FaEn

o qTufE @ 1 R oa ST §3=ET ST

o s A« w1 ReE g Sa e qan (A oiie i) smaew da e dstem

o wratiE A Ua fadas a0 & gaen sl

the video for this exercise

famma g 1 Tt g (Chemical effects of electric
current)

T U9 39 & ¥ fOge g % y@e 4§ 399 39 TEEHE
qEdq 8 AT @ qE I [GAga g7 &7 e I9E
FeATr ¢ |

e e & TemafaE wHE & Sy of e sfaw § 39 S
g s & anfaes awgen o= fAfee o aid & o =g &« &
ERT E.M.F Ie99 %37 1fe afg dedt % ea1ens i s
ot & 3t oie AFT THF Ioh THT H AT A AF o€ & A
X JAGA HT a1 3@T AT & A€ @9 fagd g & wEmtE
THTT & FHTEOT ST 2 |

e stree (Electrolysis)

39 IF Ol &9 a1 7 § e a7 garfed e 9 g are
Tt afRade & gfEr faga stoees (electrolysis) F@aTdr
gl

g sraem (Electrolyte)

T 59 AT A oA G R F JaTe F R0 I qEAHE
afRadw & AT & R stoEe FRad @ S & fou a6
Ieh T STAE AT AT A e

AT (TAIT U Fuie) (Electrodes (Anode and Cathod)

et 37 ar =t # faga o & yare & fou at 9w 9% gE e
T & F TAFLIS FedATd @ T8 AT B IT TAFIS [orad Fe
g9 B YA AT € TATHE TAFLIS AT UAIS Feadldl & 9T
TFR 9% ST SEH a9 & 9T Aaadl @ HE geaie AT
FIE FEdATdT 2 |

JIA (lons)

faga srTae® & I ARl STwees % 7] (U SraUdl W |’
TC ST © S A FeAd © 99 gAFgisl & a9 [AWarae
AT ST & A FATE T 3 (Fera) e fF ofiv o 2
UM A (TATEE) TATE &1 3% o & fhdT geagie 1%
TEAFT T AT FIAT A TAFEIS B TG Fed & AT I
STAF &1 AT FATA &7 AAT & A & A0 § qRaa"T ar
afaT st (lonization) &&emar € |

foea vt g&r® (Electrochemical equivalent) :
gery fF 9 AT S R srTHed & W UF FATH SATE9 &
HIE FT FaT & I [z Tamfas gea® (Electrochemical
equivalent ECE) F&amar & |

|1aT (silver) # ECE of is 1.1182 facfium/ Fam & |

FA™ (Coulomb) : Fam (C) farra foF @ = ggfas smaw
(Q) & #rI=

FA TRRER § 97 T a9 (%78 §) & IO 5 © |

% & faga stwwew & fww (Faraday's Laws of
Electrolysis)

1w\ =W (First law) : fasmfora gu staat & A fAfvaa
AT d% TAT(Rd & T3 faga & AT & FHIgACT siar 2|
ToAfFe el &7 AT w1 =1t (Q) +ff Fodt & AT THHT THE ForH
(C) &Tcft 2| aRT AR FAT F U F FAH Fed o | &TRT

F UffER § qu7 969 & gave ¥ foed 21
m e< |
met i)
mel.t e (ii)
m=7.1.t
et I = amr, ufeEe §
t = 99T aFve o

m= FAW IH |

Z = constant
7&l foR Z # g - grare (ECE).
2 zmwr 7 (Second Law) $XT8 F SRagiaTsied & gav
fam & srgar afe oF a6 A A YA &t A9 s -
ERT THY & FATgiczal § & JaTe fhar srar & ar e
TU TAIET &1 ATAT I GGl & qHEAE JeArwt (chemical
Equivalent) % FRTIATAT & & |

Mass «< E.C.E
Mo Z
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SRt Z = Toiagt Hiawd godi®
According to Faraday'’s laws of electrolysis
m=2Z.1.t

Where, m = mass of iron liberated in grams

z= Electro chemical equivalent of the
substance in gram

| = Current in amperes

t= Time in seconds
qT : GURT FHWE M = I X T

Atomic wei ght

Equivalent weight =
Valency

Equivalent wt.of nickle

E.C.E.of nickel = x E.C.E.of silver
Equivalent wt.of silver
ECE (o 1*fiaa Zaiiacie) & forg e
Name of | Atomic |Valency Electro- Chemical
Element | Weight Chemical equivalent
Equivalent mg/c glc

Hydrogen 1.008| 1 0.01045 1.008
Aluminium | 27.1 3 0.0936 9.03
Copper 63.57 2 0.3293 31.78
Silver 107.88 1 1.118 107.88
Zinc 65.38 2 0.3387 32.69
Nickel 58.68 2 0.304 29.34
Chromium | 52.0 3 0.18 17.33
Iron 55.85 2 0.2894 27.925
Lead 207.21 2 1.0738 103.6
Mercury 200.6 1 2.0791 200.6
Gold 197.0 1 2.0438 197

Note. (mg/c = milli-gram per coulomb)
=@ strees % stgwnT Application of electrolysis)
farga sreres #1 deivE g fEgER @
1 faga¥se a1 gaag=iteT (Electroplating)
2 grget &1 fARgaenee ar saaet-Res (Electro-refining

of metals)
3 zoagiarsies sudieX (Electrolytic capacitor)
4 goAwgesfi T (Electrotyping)
5 grgat &1 fwrdor (Extraction of metals)
o= (Electroplating)

FarEft U eTq T gEY e A IR FeT A Sl A goe T
Fed © | TAH FEET § FET qEAT G1g I T o1g A IR
TET FT agd AfaF T e S & s 9w awdt g s

H 9 AT & TAT 3@ § G 1 & | 7% o7, 578 I gerag et
FIAT BIAT & SH HIH T8 AT ALE § A% FL Ad & dqT(H I
I 15 {aeATE g6 TaTF T o &7 | 6T FA % T9d 39 FAS
FATH TAFEIATIE 6 A A T 3l © | TATS I8 4T Hi AT SATAT
¢ o g1g #t =a F@T el 2

T &% for o1t (Conditions for electroplating)
TAFEIQAT Fe & Teet fw o1t &Y et =nfeu|

) aE uTg 5 IR STt HEAT Sl € S a9 e st
e | | AT A1(eT | I I Hi5 (AEHATS b T T o
=l

ii) T FIA & TIATT IH HAE TATHT TAFEIATEE & I | T
Cl

iii) TS 39 €T & SATAT AT @ o g @ 9% q@rt St v
2l

V) ToEieTEe S9 U1 & Fgare forar sar @ e g Y a=a
T Efet 2 |
TATE 3 it w ffvad aem @ arer v awg F oo &
ST & e gorgienEe § (+ve) 99 A e, FUie 1
ST &1 A1 € | TS & (-ve) T S ey o1 & Tt
o F%% oagionge & fa@e o1g &1 o9 aA e | 99
ATATIFATIATE T [ AleTg T FT A sev & 5 E.C.E.
TS F 48 F AT AT & ATMF UF AAGA A AF - R
&g AT & AT TH |
M = ZIt

M

sﬂﬁﬂz,mtzﬁ

AN E M=2ZIt - (1)

=M and z=M g/ coulomb
2 an . Mg/ Coulom

g9 sa € Volume = Area x Thickness ------ 2

Volume
Area = ————
Thickness
. Volume
Thickness =
Area

Mass = Volume x Density ----- 3)

Mass
Density

Volume =

cc

. M
Density= VOEJ:e

gm /cc
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IO 1 g 3 e 20 a4 & @t 9¥ 111.83 fefum
T AT FT AT &, ar 0.5A & DC F3e & =ier &1 E.C.E. &
TAUET HY |

T
t=3min20s=200s
M=111.83 mg

R & e a
M=ZIt
, .M _ 111 .83

It 0.5 x 200
=1.1183mg/ C

@R # forw amT #ft srawwar (Current required for
plating)

#t 9 S e (DC) TS HT SEHTT SHIT gl e
% for faFar stmar @ | gmater R S At gew @fdr # aw
A gelTgiense & Tfa & AR ax 1 & 16V % &har 2|

TAFIWST ¥ FUT Sdw™ (Cathodic protection in
Eletroplating)

FAfe® Tea (CP) engsit & #ds % eI & A foh o
TAFAE & 30 dHAF | (G TEAE A F 37 THL T =T
SITaT € o fore a1 1 S TaHAT Btar € 39 Fute anr faar
ST & I€ UF Uy arar Aty @ oaw uw gt ag F 9
AT & HATRA S aTer &7q & &1 e 3 sar & |

A9 A&TT 9Tg & Teaes B X 8T FT &7 FH ST & L=
59 o et qET g Set 9 fAieh fafaw Suifes Tese
9T AET B1AT & aTesl DC UTa¥ GaTd €T 7 ST A7 Srar
2l

FAeH Tiedr fiew CP &% T & efers Seanrsi & &
S Y T TIET AT LIS F qTeY e ©IT HAY TEed
ATEA DACHIH (SRR AT 3 FRaar Fcl & IuHT U M A=y
AT et 7 Feawfiweor & s & % 37 5 & o 7o
ST & STt I AT & SHT @A & q=7ar & | S At § CP
FH FHIAT BT H Al & |

ot & y* R (Type of cells)

&« (Cell) : faferr gamal & 3t gAFzisd a9 TF faga srree
& et AT T forgd Tt I € | Seersie e o s
& i S aTelt aTAfaE R U ateedr e FdT 2
Tl & FEfThor:

* g% d (dry cells)

* 33 ad (wet cells)

AT Y LY HT GIATHLOT 6 AT 59 % €T F AT T T
2| tfqes gfe & a9 9 2ar @ Sad & & a9

oI stoeresr & 1 F® st (Semi seal ) @At @ Y
fareft off fafq & sges o o7 A &1 72 fewtree e fomior
At T 8o & q¥qf=d (Hermitically cealed ) faar
T & | Fgfed 8 @R 9 Idfa & gaEas fEer &
T B T & I Gl | 59 FTHeT FT TIAN TFHF & 7120
T ST I FA F ord 37 A & € O sroeew s famr
foreft o ferfa & v@ ¢ 9gw G s @%ar 2|

g9 Ao 9e ¢ forast Safux ffa & v w2 &y G o
AT | 30 A | A9 AR Ry & qug S a &9 #it
A FY da & ford AR (Vent) s= &td &1 |aifw
ATHTT &9 Tl T STEdT a1 a2 |

st A« (Primary cells) : STafis & 9 =id & e
JAATII T TET BIAT © AT (FAXE9 & qO S TAAAH
fora St & ST AT & IAFA A& BT Fehar | e A
6 A TEEA F9 JRafdd & 9 € at @ of w9 &
fmafera & Smar | g\ SfaemT 79 & & g A |

wrfie &« 0 (Types of primary cells) :
» aieers® g (Voltaic cell)

e, ST (Leclanche cell) (% &) (Carbon-zinc cell
(Leclanche cell and Dry cell))

o & " (Alkaline cell)

o T & (Mercury cell)

» ficax streTES & (Silver oxide cell)
o Sf¥E® &« (Lithium cell)

& 8w (Few K% &) (Dry cell (Carbon-Zinc cell)) :
AFATHT THIY % A § 59 IAFEIATIE & BAF AW & 9T 7 TH
I THR & G T8 Y & Fed & & AfAGehre am |

HAT(HE T AT AAAT TEAT Y TA Je<T FAT o7 THT
1 21 (Fig 1) g€ ao ST g & fAfda &idt & s oS
TAFEIS HT FE AT & | g I T FHa &7 Sl & o
FATTE TAFEIS BT & | [z TT5es u% 39 o5 & &9 § iar
& foras smifaew aiese g% oF o & 2|

Fig1 4VE TERMINAL

SEAL CAP

CARBON ELECTRODE
(POSITIVE)

l~— zINC ELECTRODE
1 (NEGATIVE)

g ELECTROLYTE PASTE

- VE TERMINAL
CARBON-ZINC DRY CELL

ELN216516
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TF TagiE EEE AT & g9nr # fufeq gar 21 5w aw
H FHUMAE AT €NE FAFEie STARIT & AT & | Bereawq
A THT § ST W @ g §F e T § A (Aga e
TR FE TSI &F AW Kl T FT qohT & |

FTA-fof T T 7E AR @ Aoy & ffda & €|
3 1.5VAA C #fX D &« mifda g1 (AA 99 @137 &, C
Hifeaw aEsr ST D AT /FHAHT @Ee) |

ST (Uses) : ST &< T ITANT iRl & Sy st
Tefe a% | gar 21

st st (Internal resistance) : &« & AT Aiedst
FIIAT T&dT & FfF Tl I ATS FqAdT & | 8T I oAl & &
it T e # AT S defT AT @ | SHH-S |l gedr €,
dteesT ATFeqe RRAT 1T €| ATSLYE aleest & qRAdT &< &
AR Ffade & FROT ear 2 | gk o7 q@ret & &7 amn
STAT €, 7 QU AT Aet gid, At SR gfady gtar €| arer
afRwer & yarfed o off @ & siaRs gfay & yarfed Sidr

e 8o % 919 (Defects of a simple cell) : a%e dieE®
A § 9T d9dr € 9T & UF & 7 7 & ford foniw
qtcedT HT & AT FH ST & | T§ I X €T & I FLT &
gar 2|

o ¥ fAT (Local action)

o gat® (Polarisation)

& BFT (Local action) : oRaw & gt g9 a¥ Y UH
A iz A H SISO goadel oed a1 T80 ¥ e
e 3 & 3 g9 T ' T Fed € g% FEanasE Sw
H Faq dreT dET 3Ae s segfest # suferfa & s
BT & TAE TR F1 T I B W T a9 Jd & AT
T FY T Tt frgar "ge ATt &

ST e H IR & a7 e & e G #it e St 2|
tar w4 & fog, fF ©e #t o @w F fw aq aeRiE
uffe § ST AT €, X ATE A, AR F gHH qAw T LT
ST 2|

gd#e (Polarisation) : &1 % Yatfed 819 X SRS &
FAge (aad & X afd &t 9gel T €Y ¥ T qdqelt wa
T 30 & | T FROT GRT AFam § FH S A H OF €T &
wF ATl & | §q THIT & 8 HT AH Fad ¢ |

F THIAAT FT JTANT Hh SATHT FT THT ST HHAT & ST @S
I SAT B & Ted SRS H UMl W SATEEHA L T
FAHT FT G B & [oIT S (T T ATt @A F S
TATEHY el AT &

fadter® a«t (Secondary cell) : @ St sm@ww a7 #i

g oo & faodia fRww & gwr & g smafm T o
Fqadr ¢ fedfas @a Feamr 2|

g A & 9eRY &« off Fed € FifE Ao #=1 F
AT, TE FOAT HT HAUSTRU FHoll & 2T & T dsh FTIar
e & s a% #3ar 2|

faci== @<t & 7= (Types of secondary cells)
— #taT asa &« (Lead acid cell)

— T & srurat (et atte &<t (Alkaline cell or nickel-iron
cell)

qaT a9 8 F WET (Parts of Lead acid cell) (Fig 2)
1 «gz= (Container)

2 ufgeat (Plates)

3 JIFRITH (Separators)
Tree =fd=er (Post terminals)

a¥® (Container): @ wiet, fAworat X seagiage &t
FHTAIA % % oy #dqY F3IY X, Hid A7 FAATEE & &7
AT €| Wed #eAY & ad I YT & 18 R ¥ feAy et €
A Rer & 1= o1 e # dorse (sediment) F&T & €T & ST
ST &1

N

Fig 2
POSITIVE PLATE
CONNECTOR

CELL CONNECTOR

NEGATIVE PLATE
CONNECTOR

®

PARTITION

PARTS OF LEAD ACID CELL

ELN21651C

qfZeat (Plates) : o afdeat 3t wame # &t 2|
— (¢ qeel ¥y A wie (Plante plate or formed plates)
— % 93t (Faure plate)

wie qieeat (Plante plates) : 37T saw qeT fraee frar
# gerg e & A o smar €| I 7 5% 3% @ | |
AT & ST ST & q99Td oS g | afkafda &t s €|

®i¥ ufeei (Faure plate) : 3% (Glue) It T2aT wiRafee
AIATHIE i #1 e & g9l St @ forad |t aaret srafa
@€ 9TFETEs (Pb O,) ¥ & & & W &1 ot 2 | (Fig 3)
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Fig 3

U
N
JCIEIC
JCIEIC
A

PLATE WITH DEEP
GROOVES TO HOLD

THE PASTE
pnsre
SECTION
LEAD ROD vupupupu
s panInana
EBONITE
CYLINDER

DIbunaba

suTs NAMANANT

PASTE
cxoe-roveuc: ETTRER

POSITIVE PLATE
SECTION

PLATES IN GRID FORM

ELN21651D

CONSTRUCTION OF PASTED-TYPE ACCUMULATOR PLATES

FTHS qfeedt AEarHe e &t at gl & e afr ware
TS @€ (Pb) & &9T 81T € Sff UF a6 & €7 # &ar 2|

(Fig 4)

Fig 4
LEAD OXIDE

LEAD ANTIMONY
PLATE

SINGLE LEAD PLATE

ELN21651E

guFRE (Separators) : THEAH &1 ITAIRA &% I
THST AAAT WX & I T€ Tt AT SNt & | FAHT TAWT
gATHE A FOTTF qfeedt & §i= e afdhe & A F o
f3ar ST 1 (Fig 5)

Fig5
POSITIVE PLATES

POROUS RUBBER
SEPARATOR

NEGATIVE PLATES

ARRANGEMENT OF PLATES AND SEPARATORS

ELN21651F

g ThEe (Post terminal) : wie FA%eX (Fig 6) & I
et % TAF qYE W FOL HN A GG TAT TF Biel qiel I
efier smTaT 1

Fig 6
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fo=a srae (Electrolyte) : @€ ufie & # S3Ih gerTgioge
a7 weRfe ufde (H SO4)§3?|T%| TS FT AT EH T
1.24@1.28a¢sﬁm%|ﬁnﬁ1%%ﬁ-&mwwwﬁﬁa
giar 2|

Frag @ (Working principle)

fedo® & & wow § ik 9 dga s e awr
gt | Teet St & fBdigs & &t A w3 aan 21 gah
qeaTd fARTEfeE & 9 a% I8 wueTRa STt & a9 TEar
2| srafd ST # FAT A7 3aagie s done (PhSO ) &t ©
AfeT o TR BT g & SRR ST & at ae
Hehe TAFEIS YATIH AT Tisiiere (Ph) 0TS 987 | =i
W%W(Pboz)wm@ﬁwﬁ?ﬁﬁﬁw%l

Ty & ORI e Wi 8T ST ATH gE w1 s
(H,S0,) &t st 21 (Fig 7)

Fig 7
NEGATIVE PLATE POSITIVE PLATE
LEAD SULPHATE LEAD SULPHATE
CHANGES TO CHANGES TO
SPONGE LEAD LEAD PEROXIDE

ELECTROLYTE SOLUTION
MADE STRONGER

DURING CHARGING PROCESS

ELN21651H

of &9 & A& q &7 aleear 2.1 & 2.6V ot fFwafia
gFY 1.8V @ STt 2 |

grf¥at (Capacity) : T WIS & 1 GTRAT & AHE
uftme guer 2| erwfd uffee § o "ver a% A g
e &t Ftar srEr sEE SfadaAT 89 & arar e
7¥ 497 g 2|

gTRAT = FE X 79T - AH

a9 3T el g9 (Temperature and specific gravity):
faR[d sreresr &7 aTT 27°C S mafa = 1.250 +0.010
AT =ATfed |
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ATT SATEHAT & IATHE e T e AT AT | AT ST |
2w (Defects)
e 3¢ Ty (Hard sulphation)

» =g (Buckling)
o ifS% &g 797 (Partial short)

gg Ttuse (Hard sulphation) : stfa @ staar feafea
forfa & ot srafr a% s« T & S0 goagied U TYwhe
giar g s =1 stiafks 9fady sem #3ar &1 & &t &«
sty & forg #7 aT W At 3 aode (81€) &t gedr o
ghar & & fasher =St #eT ST 2|

= (Buckling) : &tfd stmae (charging) @@m fAmaee
(discharging), g fag[@ srTeed (charging) @ amT %
FU FAFEISH & S AW F ATHaA Fed & |

Hitw g a4 (Partial short) : afgat (soagied) & A
ATAT TADE UATAF AT FHIMHF TAFEISH FT TS Afhe FH

I B FT AW AN ARET S % quT afa 9 w7
2| I IHE & A &0 T a7 § e &= s awar 21

Ferat (Efficiency) : 30T T oY & &=T ST @b & |
o UMY &R (AH) AT
o gre @Y (WH) g&1ar

Output in AH discharge
Input in AH charge

AH efficiency =

T FUaT &TAT, UMREY TUeT q&7aT & dad &9 2idr & FfH
feeaTt & SR ST S =Tt % SR AT ToAT 7 FA Srelr
2l

qre-ATaL &A1

_ AH efficiency x Average volts on discharge

Average volts on charge

fe=ast % 2= (During discharge)

g e (Positive Plate)

Leadperoxide + Hydrogen + SulphuricAcid — Leadsulphate + water
PbO, + H, + H,SO, — PbSO, + 2H0
Fo® =< (Negative Plate)
Purelead + Sulphate = Leadsulphate
Pb + SO, = PbSO,
fewst % = (During discharge)
g e (Positive Plate)
Leadsulphate + Sulphate + Water — Leadperoxide + Sulphuricacid
PbSO, + SO, + 2HO — PDbO, + 2H,S0,
FoeR® e (Negative Plate)
Leadsulphate + Hydrogen — Lead + Sulphuric acid
PbSO, + H, — Pb + H,SO,

fafser &g @« (The nickel iron cell) (Fig 8)
fafirr st (Parts)

» gaTHS 931 (Positive plate)
o faga streres (Electrolyte)

*  JIFRILH (Separators)
« = 93t (Negative plate)

e g1 (Container)
geTT® qeel [Miae gegiaamss Ni (OH) afert &t &= tdr
| afferar afed g g% & war Raa e & R

FRT T TET AT & A asft & Afeer smaefora (Plated)
FT T AT |

ST qedt U fafeher &er gedt @ fAfifa et @ e 7w
oz 2id €| faga stowes ifdem esge (LIOH) #t 33 Aran
ffed qefEm sEgirEs (KOH) #1 21% H=ier #iar & |

Feax ffa sra=fi &ia & eiar 8 | yaFw 38 wax afdeat
# a7 i & e fAfFa smafi #aw § @ o 2|

Tt qRadw (Chemical changes) : fAxm@ww % a#
qrefirm eTEgiemaTEs (KOH) K ¥ (OH) st ® fasfoma
& At 1 OH STI=T T & T ATHT A HT ATRIHLT
Fxd €1 K 3w wAre 9¥ St Ni (OH) &t Ni (OH) #
A X | AT e Al B e ¥ e
AT fAEeE & 99T S aT RS IRadT Uh Iehiia
T & =k 7 S g €|

138 TTET : TaREa (NSQF i - 2022) - s 1.6.57 & awia R



Fig 8

NEGATIVE GRID ——

NEGATIVE POCKET
(IRON OXIDE)

PIN INSULATOR

NEGATIVE POLE

= FILLER CAP

+— POSITIVE POLE

POSITIVE GRID

— GRID SEPERATOR

POSITIVE TUBE

<NICKEL HYDRATE AND >
NICKEL IN LAYER

\

\@w@“{

— SOLID STEEL ®
CONTAINER

A< ufre & & Hifd I HAT d% gRafdd T8 gtar| s\t
forer & TR fARIA STTeeT #1 gAE I 89 AT © |

#tHweTor (Characteristics): 0f ¥ & safed &« &1 emf
1.4V gt & S fRmaem ¥ 1.2 9g9 9Er § afe ates
1.15V & FH & AT € af 8« Q0 w9 § Feafia st s 2 |

qfdeat & AifE gedr I eidl & Fi(H a8 €I &l a-
gl 2|

BT AT AT A fAEsE Fe 1 AT Y qFaT €,
MY AR & ¥ ot @ T€t glar 2|

WS TS 8 # gadT § I8 FA((AE gear, B A gedr
T o giar 2|

ol

CELL BOTTOM
{WELDED TO SIDES)

ELN216511

THF Al AT TR AT A g | AT A
AT I¥ FE ATUF STwar & FH Fd © | qbw ege
fafa & w2, wirEew aga #3 g@ar 2, v s

i & o & 5 R aweeT daa uF 9wl & a9 W E FE R § AT AL TE A N
OH &= % T &id & Wifd & #¥ar & 7€ f&Fr
TEEtE Far ® 9RT @€ Adr € gHiord SAET S ATeeon
NiOH), + KOH + Fe - Ni(OH), + KOH  + Fe(CH),
Hydrated Potassium Ferrous ——— Nickel
Ferrous
AT : AT U AR qAT TEEA AA
®. ®. | fgwar T Tl &= T Ao
1 TS e PbO, @ IXTEe ffeer eTegTRATEE Ni(OH),, srora fafeher streraee (NIO,)
2 SHUTTF e T & (Spong Lead) EIDEC
3 ERERIC T Fr‘msto4 KOH
4 ead emf 2.1 dre [ & 1.2 9l | &«
5 iafes gfaay | et &9 FEReae! 357 Tfaae
6 ETAT :
ufEey e 90 - 95% 80% & Ut
Jic T 72 - 80% 60% d=
7 Frod FEI Rt TeshetTz T Pb - ufie @«
A & FH (A T@ T@F) T & AT
8 sfraw 1250 =Tet o et FH T FH 90T AT
% 919 4T 2|
9 HGAT qed AferF @ A TEward #i HGA, ATCHE & & WoTgd, H, THT, =71 A et
ATARFAT BT & | T AT AT F STHIHT T HT ATHAT FT FHAT © | HARE AA
feeaTst & F1ROT AR AORAA BT €1 | Tl oY U & qh SiST AT HHAT € |

Y : AR AT (NSQF dmifa - 2022) - i@ 1.6.57 & gwifa Regia
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fafFe smRA @« % @ e @ifeEt (Advantages and
disadvantages of nickel iron cell)

A <« (Advantages)

i SO ST =TT A fee =TS &y it @8 @1 & AN @
TEl glar & |

i SEET AEAAT Ao SidT & o 3@ Al o ave & e
F AFA © |

i T A H ST BIAT & AA: AWM & &AL a7 ¢ |
vV S8 A ' aF feEETst e § T o a%dr @ |

v Ie fts ara § §ff F Y J@ar 2 |

Vi SHET ITART At arT § off e o awar 2 |

Vi ZHET ITANT fasTelt & "o aret areat, e e sroee
afe & fobam ST @ |

B erfwat (Disadvantages)

i EMF fér 7€ wear € |

i O FAAT T UfiE & & FH gt © |

i SEHT SV ATARF Ffa<rg gar @ |

v ZEFH EMF o€ Ufée & @1 g1 § %7 ar € |

v Ffe @ & gfa et & ar g8%r EMF oSt 9¢ 1T ¢ |
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Ta® (Power)
zawiiwa (Electrician) - 8w siiw aeiiw

v 1.6.58 & gwita RrEia

gt #1 @qe= (Grouping of cells)

IV . T UGS F AT H AT IS AT HAl
o JEAT § A AT AL T AT FT TAAT WL FIAT

o AR F PAAT TF AT, TATAY AT A FEGAT-TATL AT FT WL HIT FI7

IR
Scan the QR Code to view
the video for this exercise

Al #1 G (Grouping of cells) : I UF fa7qa aRaw §
TF dqleedl AT G (S il & A1 Faa Uh do AT
FIA | qH T2 ear| 39 fRafa 7 a«t & " # At =of
A AT FHT § T FEAT Aa9F &t Arar |

soft %=1 (Series connections) : T &1 & TS S HeT
F AL % MOMH AT § FFfed F37 9¢ dof A0 F7
awfeE 7 o €1 (Fig 1)

Fig 1
+ + +

PICTORIAL DIAGRAM

=% = gF =g
° 1| 1| 1| °
- —+

SCHEMATIC DIAGRAM

ELN216611

SERIES CONNECTION

TF G & ITT dleedl & AfF qleedl I HeA & ford g
o AUt ®7 ¥ gufeyd 5 O €1 3@ TR & ey 8
ot ateear asft &<t T dieedr & TN F IEY eidl & | A
TfEER gver Ryt (AH) T&e & % aam & Tt 2|

FSTE¥r: AT 3 A D BAw ThTer @ St § AR
T 1 (Fig 2) I&% & &7 fFaizor 1.5V i 2Ah @ 29 st
T dleedT MY TEEE Tvar g gem:

: 1] :
L‘LSVQAJ\;J
= V s & x & A
=15V (3)

=4.5V

Ah a2 frafeor = Ah i o &« &
=2Ah

Fig 2

ELN216612

V aedr

T "W (Parallel connection) : (Fig 3) % AR
AT Ty d gl o T fiaer T |1 AT RO
=i Ty gERE 8 2|

TIET T Ft GO § I=F (900 a=T 37¥ar uffE guer
et % fordr awafRa B star 21| 8w % 5 ey | ey
uferR g i a3t @ & uffer 9ud & 9 F aeew
g afhr faste aicear &t Tedt & ST aieedT Uahed &t & aidt
=

Fig 3

el

I+
1

SCHEMATIC DIAGRAM
PARALLEL CONNECTION

ELN216613

F& (Assignment) : AT fF =R G G A gwEfA
% o & (Fig 4) Y% &1 &1 fAeieor 1.5V 3T 8Ah & | 3°
et &1 Ficear six ufEEe 5 & T am:

Fig 4
PARALLEL CONNECTION OF CELLS

a) PICTORIAL DIAGRAM )

rts VIS:A.H T
——
——
L

b) CIRCUIT SCHEMATIC

ELN216614

it g~ T%= (Series parallel connection) : &t
TF T & ATITIHAT dleedT MY TRER e gl ferfwor
& for v dar & siferss &t 2| 3w fRrfa § a &1 Soft gue
& (Grouping) FT ST &A1 =1fex | (Fig 5)

Aleear feieor & 9T F27 & o oofy § awfRe & 9=
AT AAl HT TLAT Teed A FX AT ST & 0% J9are i
a8 & gATe dfteat & '@ T Fifed ufee
guar fruior & fordr &1 1T 21

Fig 5

—Iii—
—[11j—

O=*—6V,4AH ———=0O
= et

SERIES-PARALLEL CONNECTION

ELN216615

1

F-N
-



tae (Power)
zawivEs (Electrician) - &« siiw a=dt

v 1.6.59 & gwiRE e

J=t =nfemr vl - St =iw (Battery charging method - Battery charger)

TEWT ;39 1S & A H T TS ST qh
o YT AT FIR FT ATATAHAT TATAT
o TAFIATEE FT AR FIA F AR T w240

* TF ETEIMIEY AN S= 3¢ fAdew aiets & STAnT 1 quiE Fe

o I fruiRor FPRETE adier® & ST FT qUiE wIAT

o frdTs ot i e e f smate et w1 aoiq w7 a5
o ST AN F e, fREr S e R @ s w3 |

Scan the QR Code to view
the video for this exercise

AT it srawwan (Necessity of charging) : @ &
AU TEEAE BRAT % F1R0T ToTdie Sid & Sd @ 1Y AT RS
wfotey stfee &7 sar € g @g Ieme & @1 e &
IHAY FXA & ford FARmEeE amer fRem & faudia fRom & ws
DC &RT St soET ad § yarfed 2| ae fFar smawe
FEATAT & | ST TH Sy AT FIRT &F qehaT & |

e wmaww (Battery chargers) : 5190 U% A (a9 I
et § TEEtE R AT 8 Sy @ at dedt fArafia g8
FEr AT & | A iR Iga oy yaTe Ieaw o FY qHdAr
AT ey T G A9 aTer & & ey & dedt § aey
AT arett gy 3o & Ao yarfed weh Far s awar 21

TS F ATAI THT ATAIH T HICHS A el & SRTHE
AT & A ATUF FT UATHS S 9l & ATHSD T &
TR H¥AT =9Ted |

TF AR fR-ateest DC fasteft &t syfel dedt =i & &
# =S A & FW FAl S

Fav 4T (Charging current) : &t de&t &t smafee
FA THT TE HeaA et ¢ f fwtarett s dxgfaq ww & o
& T 9T & Faefq FY | g7 e (Set) savE 9w
At ateedT &1 RS FXa 3T STTaT & @ dedt i smaww
& T SOl TR THeX g7 96T 9ar & | (Fig 1) S sesdt
ATAIE THTH dleedl I &l & g UT JaTed 7t Sidt | gmr
TATE IAH FIA & ot STTA9 Freedl & (AT A1 et &
ek T ST &1

TS AUAT BT HI ATART FLH & Tt ae<l B M B
gfafeaa #x3 & fod fae fargent &t arw aar =nfean)

1 fa=gd stoere &t amafad wea
2 Fef F IAF dA F qteedr

3 g% 8o # UfEER "ver eriRar
gawgienze (Electrolyte)

H § T goFEIAEe Ag aer<H ufte gt & e ffre
Tea 1.21 30T 1.3 % = gtar & |

fafire TEaYwT (Specific gravity)

foelt @ & foF T AT % FEWE & AU 4°C F qHET A

HTAT & I & S H AL &l [AfIre [Earyo & 7 §
ST ST € |

farferee reeaTaTor =

(mass of given wvolume of liguid)

(Mass of the same wvolume of water 4°C}

Aot 1 fafa &1 e F F ST (Instrument for
testing the condition of cells) :
g (Hydrometer) : ORI stoeresr &7 srafares oqcr T
gTEgIHIeY g AT ST 21 (Fig 2)

Flg ! CHARGING CURRENT DC POWER SUPPLY
AMPERES /
@; VOLTS
|
. 5
— .~ —1®
—@
N

VOLTAGE CONTROL

SET ABOVE 12V
12v

BATTERY

Fig 2

RUBBER BULB

GLASS TUBE

FLOAT (HYDROMETER)
FLEXIBLE TUBE

BATTERY HYDROMETER

READING 1.150

READING 1.250
LOW NORMAL

ELN216713

ELN216712
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et & safara fRrfa &1 aerr uw et sEgies e e
ST AT & | qE AT a7 AR Sroeed #v i qe e "’
2 | S AR srorere & ATsAT So® 8o &7 AT et & A
gfRafda Sidt & It Faer T8 AT FT oA HF AE9IHAT & foh
I ISAT AT ATAT T AT FXA & (o TAH T FATEATEE F
Fepa ufie & dsta &1 fabder sfaora o 2|

aa # Rt TrEgEEr A
B =TS 1.26
50% =TSt 1.20
fewamst 1.15

FS-UHE FaIT &7 Fieedr, Irafires &1 F¥ Aifer ST o9 FY FLAT
TIRT | FIE ST F TH A THI A JieedTl T & ozt
TS ATECH il AT a8 TG HY, qeLT B (73 dteedl H A &
T X | SATARAT AT FteedT TLIE FieX Jadq Fd Ta7g
eI icedT T TTIT Heah (T ST @ahar 2 | (Fig 3) 12V st
& ford 7V & w9 Fteear faste g1 a8 d@od Fear € & ded sifua
€ STHaT Ul Srafee Aet 2

Fig 3

%y, VOLTMETER READING SHOULD NOT
DROP BELOW 7V WHEN MAXIMUM

LOAD IS APPLIED.

y IGNITION
SWITCH

LN216714

E

= feiwor fawaw= aderor (High rate discharge tester):
0 e & 8T & ATRE ferfa s & s @1 (Fig 4) &
FTATE FH I (0-3V) AleeATd Ft UF ag Ty & 7 FT
fGar smar 21 & =fiae St & aheer & o uw 8w &
e X 19 STad &1 UF I ®7 & AT dd A IAH
ferfa & & quf smaw 397 wefdia &war 21

Fig4

ELN216715

UF QT qohes dedl AT ute weffia %M | ATt & e
fiet SfIY &Y i 1 81d & | et qor fArrae e srefaeraer
T B & A ot stra ferfa % ford etar 21

fado® a«t &% v #v ARt e & (The methods of

charging secondary cells are) :
» e gw fafer (constant current method)

« fer faya fafer (constant potential method)
o feward fafy (rectifier method)

R g fafr (Constant current method) : 7= fafer ==t
T BT & JET AT ateedr 3= S DC 220V, 110V
TTfe & | AfFa de oy dteear 6V, 12V s &1 dedt emf
ST dfeear & gl # FH Sial & Al TH A orgar
qfRad] sfaeias dedt & arr (Fig 5) #oft & awfa ¥ faar
AT & | T FHRO ST g aar & A fafer st (Ineffi-
cient) 2|

Fig 5
L+

=@
i

220/230 V
DC
e

——
—
L=

iit——

CONSTANT CURRENT METHOD

ELN216716

IeanT (Use) : sifers #erm § det & e g fafRor «w
AR F F forg

R faea fafir (Constant potential method) : 5@ fafer &
atcedr uE fAfFad 719 @@ 2.3V ofq @« 9 srgefa et
g, OIRT § A9 B4 I FHAT AT 2| U qRadt sfaxres
#oft § gt fEar smar €| gafed 2.5 & 2.6V 9fq &« &t
FieedT &d AEEF gl g 12V #feY & Jeit & foar
AT SAFHT T 15V & &far | vy & o for
a7 fafer & gemr § w7 wite & Far & A FF GG Aar
2| (Fig 6) aeXt smavw &1 fr fawe fafy & s=ww &t
TEfiTd Fedt |

Fig 6
co——T—e=—(3)
Low I
VOLTAGE } +
be \ =
L-o T — =

RHEOSTAT

ELN216717

CONSTANT VOLTAGE METHOD

IeEnT (Use) : R aicear fAefzor & defRat & smaom &
ferg

st fafr (Rectifier method) : de& =it & forg wa
FHEHET AEAR TR st & & & S e & &A1 g €1
(Fig 7) sTIts & forg 796 AC aiesT 1 %7 F3H & forg T

TR : AT A (NSQF dmifee - 2022) - s 1.6.59 & awifee Regia 143



ZIARMT FT ITANT far Sar | faewee #e § uHiey,
TeeHtey, e R W &7 it I faa s @

efieft wifer & =t ¢ (Trickle charge): ta St & stfar &g 3%
gl AT 2T HT 2 & 3% U T rEter a% et G
ST @ at 3@ ey afa & =t s 2|

ITIT (Use) : FwiT STaT ST dedie & ford qum stafens
T & fordr |

L

Al

SuU

N

—

To—- —
|
|
C \ RECTIFIER -
PPLY } =
- :
—

STEP-DOWN n
TRANSFORMER

RECTIFIER METHOD

ELN216718
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Ta® (Power)
zgawiiwa (Electrician) - a«r stiw et

v 1.6.60 & Tw=iRE =i

JeR=t w1 @weror aut v@wEm™ (Care and maintenance of batteries)

I | I IS F A H AT T AW A
o AT & HXAW X TERETE &g fen ey we s

o ITH F IR MY AT & T9F &= 3 AT qraur=El ®t L FwIAT |

Scan the QR Code to view
the video for this exercise

T T =i w99 & forg Few

AT 9o & JeT & ®=&ar & 0 Ao mee awger

& I fohaT ST =R |

o ®Mfd dedi F1 @ W Sar M A & G ST AR |

o FAfF Fieest 1T H WA & T Fe T Faed Sramr
AN & AT Stel ST A1y

o FTH T FARE § Te AL WATIAT AT 2 % forg 3o
arstifed &1 fAurfed gat &t St aEaigEs w1 ared |

o i Hiv ftrfea e Ft e @ & fog sgafa &
ST =RRT |

o afe Rete Fger I8 e § Sl @i # S at 9w
Fe FaAT @it ST Ft TE T H +ve A +ve T ™
T Fedl FAX H 98 FEA &% [o1T HAY & g0 |

o THT T A F forw st &1 T @I (expose)

o ST S H WTAT H AT & ar fAnfar e w7 s
T FHAT AR |

o AT T Y T fastely FiE #T qreT #1 |
FT GALT /IS &1 qFar 2 |

FTOA A W AR AN (Care and maintenance of

batteries)

A< ufre defat &1 IwaiT Iugw TRffaat § wwAr arfed |

afe 378 Ifea &1 & F o=1 2 | i s S 3

ferfa & e & o smawas & a9 S wr eafy 7 off gfe

g 2

FefRAT Ft UF FqqwW SieedT AW S 1.75V F qe=ra fArEfea

T AT =T |

rafer ferfa & aet &t ol safy g T @ s

Fael AT STl FHeT FT gelergielga F & SHIAT ©f & FH &

FH 10 § 15mm AT @I JET A1 |

et &1 AEIE R AXETE 3= a8 I & AT A '

SHET TEET & TAAT & (HdA Far ¢ | q© Fwiaret & fHeww &

FIAT BT =R |

Ao & qeena Sedy & FATEi AT FX a9 =R |

uF fREfiE deft &1 ohewr &+ oft s= fFRuter e &

T AT =R |

= fArafvor fArEfie e &1 s Fad smfia selRkat

9% 10 sec & &7 EfY % ford wzar =l |

T FT ATAIF T A & T8 AL qE § IS (Aga AT

T ATAfar T S oeT AT |

FIT AT FET AT WA dFifad sqT 3y, e =
FT TATET @A TaF & q% |

Fot =il gameer TR e | efifae @9 @ & ¥ 3T W
geiferay Sieft srRifa gFT = |

et & FUY FAga stoed sordd & G g § o aer
ST AT FHAIAT T & @= FHLAT Aqred |

a7 Fe &1t dafy F T T G @ @ ar e w@+t
forgar: stmaer 4T =W |

AT F A T [0 A FA GHT A @ B G @A
=feu|

I 3T I A A FAmaee 7 3 | g afgar s Rl
q g ST & AY AT & AT 2

qraette= (Precaution)

gfafead &% & smavm & @07 @« & a At & o
fAewt & @ AR dimr 43°C =& wifas 721 2|

100°F (38°C) X &IEI U&F T d¥e & =1of &1 T3 de<t 90
famt & SToAT T G AT @ & | 60°F (15°C) 9X #UEA
T de 90 AT &t @u Aty & SrqAT e =St @ v
I=T ATIATT FTHT G F FH FIAT @ A AT FF ST HAT
2|

T & o H v g¥ o gt g¥ ff #=d € afa
weaAqet 2| 38 fwtars gy d@wgfad w & sifes 78 g
=i |

it & v de tfie 9 sSameiier i Iae #dT &
gHeAT a9 uF ATy 39 49w S gwdv & | orw de i &
¥ fawhie & asdr & g€ faekte dedt <o &t die J%ar &
e & § A9 =Y SuER 9 awaT R aFar 2|

Al F AT T o8 7, FU, A st st asa & 7
Y| § FIT Jad FERIA SO A ATARE Ffoery § g
BT |

AT E=S FRT ATEAT A9 TALT TgaT S 9% g e
TE FedT & ST AT H TALT ST 98 90 § @ 7 67|
FaeT HEIfAd ATET S ST ST, S (), ST AT A
FT & TAE F AL TS & gHS AT T 997 § &0 FL @ |
AT T MY e T F FA GHT qeT LEAT T99 FT TIWT
F| AT FIST TFAT @AT T A [T A@T & At gt @=s
S & o7 ST 3HF I TG H SiS HY Gt F AT AW
I & @ ¥ | JefRAT % TewT qvEd O 8T A1ge S

qIeT # o7 ST |
145



tae (Power)
zawivEw (Electrician) - &« siiw st

v 1.6.61 & gw=RE e

#@iw @« (Solar cells)

TEWT ;39 1S & A H T TS ST qh

o TAT & WTHAH ST A, TAT I FIA H1 ATTRAHAT AL HLAT

o HIT AA/FIN AT AA & ¢ | qqTT

s AR A & Yo Rria, qvan iR awer fafirearen # avi e

T 3T (Heat energy) : 7T ST WIS &t 99Td 8T X 38
FIATER | T TE & forg gaw stferw A Y S Aretr At
& ETAiTh T ITANT S % €T § F¥A & aAT & Fels § qATd
B T AR 3EF TR @y g9 @ Rty [ gem 2|
$ere Y @ISl ATSHT T BT A BT AT T ISTANT 2 & forg
TG FLAT & BTATTH TAE FGY AT & FH B T & A F &v
Ut & A1E AT T & T A & TS & Gt 8 | 37 A AS
sTava & fof e Sfa & 9Ffa & St 1 s fors e fer
=rfeT|

zafery STHfae SATEET BT ITANT SHE G & STH Y THT Gt
Hehe % AT & forg asfaat F @ &a 1 stfawe fFar 2|

A A« /widatete® ad (Solar cell / Photovoltatic cell)

HIT & AT Flerateers® 8o Uh = gite & S Sohrer =t v
e € Bt I9ET & g i & 959 adt & o fF
Aifas g TEmEfE gedr gl & | a8 wieidies® 8 & ®7 d
EidT €, I 37 T & a9 fFar o q%ar @ &% a= uw
TET gtk BT &, ST T TH FY AXF (AT & ar Ik G
AfreeTor SF Fe, dleast AT gfaiy qfafdd e 9 &1 |
T Freraieezs Aedd & (A e gid €, ga¥ Sl § 5%
AT 4er & A1 & oft ST AT 21
AT Tl T Hieiareerss H d¥e avid fFam ST adr & srid
| q AT AT A TH AT FOH THRA SAq & A S T
RIEtaleeTsd &1 ave & #¥d ¢ | T RielfseFeT il d¥e ST
Bl 2 (331X & g gape fIdaex), Tamer &1 e Fed &
a1 39 HAT % qH9 o= g g fAfHer &t oot #3a
€, AT T & AT F1 AT 2
wierateerg® a1 (PV) % af=mes & forg 3 wifers fasiaarst
EHT ATEwF e
o THII FT AGUU FXh IT ol ITiFgid il I feheor
(extraction) STrE |
o AUl IFR & AT qEH F JAF S|
o e aRuy % fog sEw aEEt @ guE e |
HIY & aEd: UF 98 Bl SATS 8ld & oAf 369 Y& & fesiza
33 T @ % 3wk W et ateers® e #t ave aR=nfoa sidr
g oY sifes & siftrs @i stSeye ufth @ &% | 59 & &7 g3
T 3T &Y e & g9 § g @, F T 100 mw/cm? 9
Cre i

146

% fauiy YER F @ & A GCEAT T AT FE HABA
Fig 1 ¥ fe@mar mam & | 38eT S ade agd Taeit P-T&R & 3@
et qerf & ot it @, s werer, af®r q% va9r ¢ @+ |

P-S#TR &7 9aTe St s wres f{ar & Mg # gtar & 987 aareHT
ATIHeYe efHAe & T i F ST Hows Aee i 2 |
aTfoTsy &g IeTTfed X & § qUeT afgAt Sidv & foea Iuerer
HAST SAATA HT T HALS 81 &k |

Fig 1

a) SYMBOL AND CONSTRUCTION

LIGHT ENERGY

SRy e S
(C; NICKEL PLATING

p-TYPE SILICON
+
LOAD ;

pn-JUNCTION
n-TYPE SILICON
[€) ®/‘ DIRECTION OF HOLE FLOW
'@ DIRECTION OF ELECTRON FLOW

SOLDER

NICKEL PLATING

SOLDER
(-VE CONTACT)

b) CROSS SECTION
CONSTRUCTION AND CROSS SECTION OF A SOLARCELL.

ELN216911

fafer i & w&t & AR 89 & s9eye wits 50mw/
cm? & 125mw/cm? a& aRafda gt & sar & a1 &Y o
& rf¥rereront &1 Taffia #¥ar &, st 100mw/cm? & STTSede aaT
2 | AfSrerETor a% &7 3EH X A8 AFH AT § F ST rseye
=fieer e affhe #2 33 S at 7@ 50mA Fie 37 31X siseye
TS 3T & AT

A 98T § A A7 gaAr 77 atees 0.55mv EH{T ¥ AT
FE I AT | FAfT I Seye g & Sl §1 gie w
AFAFAH ATIeYE IMfeh T TRATIO HA % [T ATHARN § Fear
(knee) wx af=fera e ST =R | @%@ &, I=7 ara|=
¥ ATICYE Wfeh " AT 2 |

AT ATICYE ATeest AT HEA o {orT Teh Fett it =T | ST

ST AT, A ATawIF ATITYE FLE T FIA & forg T
F AT A § ST SATET AT |



Ta® (Power)

v 1.7.62 & gwiE e

zgawitew (Electrician) - swya amRar sam

et SuETeAt & fog wew BLILS. weitw (B.1.S. Symbols used for electrical accessories)

I | I IS F A H AT T AW A
o BIS fafedent & srgam faselt amf st & wyew fafver et & e )

faga SSifert &, fasrelt womt a1 afRaer & #ef gam & fow G Srar @ | st # @eredr & oF o afkeer Bt e &

Afer=mat & gt w1 9T T S @)

e o ST |ehar @ 31T Ste-dtes ot oft o ST |ehar 21

g areafa® e 1 oE aamT Ffeq 8 JX y@w = g B.I.S. 2032 (faferer wm) g &@&ga, a@ka & oy g%
HET-ET ds & @rar ST, AHiGd TAH &1 ST TS Tdia & o 330 4 f[{u o1 @ €|

TR T & fow BLS. & 39 adw

e P s o £ e e St £ e
| iz o o ? p
g I o I
i I 2 I
4 g, fouiy e T o l \/
5 o o | /
T I X
g | o
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| o TR ARG H TI® Tl F=TE H T Td®
8 amhe T, 6 A . .
€9 €9 A
9 ame A=, 16 A
A
10 FEAT AT S’ & forg e ><
1 T m - )
MAIN & D.B
FUSE BOARDS
12 w = Lo
13 CER S N
14 q-aTEe = JT—
15 Ry At E::l
16 AH T N.A
17 fer () @ NA
18 AT X ATwe (AT A ATET) \¢/ NA
19 B A1 (ceiling nose) ~ N.A
N.A: ST Tt
148 TTET : TaREa (NSQF & - 2022) - s 1.7.62 & awita R




wq Tt L ECIEd
| amRw N | @R R e
1 | qEtaT EE— 1w e ga-feE= a
2 #dg 9 AR Rl 2 u=<ecfe= e
3 #@aE F A qteT W w IV s fom
4 Fege § amfir 1w fme 6A AL
a T X e _o__ 2 ame frm 16 A //J\(
b T=w FEIze Woll 3wy e =iw ame
forTer 16A X
afe TE & Al HEgE B THR
AT AT 4 @3 fEaw A arhe X
= 16A N
5 FT # AT A qmEfr e
vV  afEt
6 = A ST Tl arfar
/ 1 @ & agE 40 W A ><3x40W
! Wﬁﬁwﬁfa—{g Sl // 2 o, fafy aw ar e swe I><
T ARifed
1l G 3 oW, B9 9¥ Aifed <
1 ST T TR WS a | e Y
a fer R i w s B A — §
b e Rk a7 vt ate — 6 o der s Q
¢ for e R w & ) 7 i FSREEr v & ar St
e X
d fe= afed fawr w9t ZZZ
8 ufafda dtcedr awrg & ><
2 ER 9Rwe WS are e e
a ferm <feq a9 v e E 9 STTIAHIA it X
b ferw afed &7 w== 4 | 10 Ta¥TEe et x
X
¢ for R fmw = a1 11 55g &< & &/
d fore afen oo e At 12 STt s DX wr

Y : TR EE (NSQF dmifa - 2022) - i@ 1.7.62 & qwifa Regia
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13 ST o Bies}

(Frfer o¥ smeifEa) ><BH
14 g&as @
15 shfegrd Tshmar @:

v
16 TRy @\
17 gfacife s —

18 ot &7 @gE 40 W
sfadifer afer
VI fastelt Suseor

1 ™=

feuoft, st &t ar A
T T wY utRa w3

2 &

VIl 37 T9% AR geX

1 e &
=

2 & AT gex

AR e
3 g%wqﬁﬁ
vill W=
1 o dar O
2 e T 8
3 o @
4 T e

IX €= IYRTOT

1 uRFa

2 ASSHEIEHY

3 fewr wfmner &<

4 eifas Afsmer de

Y A —<

g # "geww awnn |E =m (Wiring accessories, IE Rules)

T2 | I@ TS A | ST TS S Tl

o T AR A T TEAF AR Fit @iiga w1, fawga faawor 3, e v so Sa= qamn

o forma sgfe wwtRe IE fem qamT |

da @er® IuH (Electrical accessories) : T% 3=q
T ITATEN AR § TIH A HET & AT AT, THTAS,
farsteft afaat & AT a1 51 @t & g & o &tar €1
IqataAl % T (Rating of accessories): IT@TeAT &
AT €T T & 6,16,32 wme BIS 1293-1988 & ST
ateedr ¥fem 240 VAC it 2 |

e IYFLO H1 =T (Mounting of accessories): T8
SUHLI AT AT TA€ X AT T (FA THR) T (0T F2A &

ferg feses fah 17 2|

qaE AREw <29 (Surface mounting type) : #ifdw &
| ITA FIF MY ITATHA AT(h ARAfed 6 T 9 F 79
# Ui Tafua #¥a © fom o¥ 3% =g St @

AT e <12q (Flush mounting type) : & HeTas T
T T feweq fau g € & e & smifea & a1 fow <
% AT ATHA 81 &, W T IS 9T SA1E & I A7 &= a0
& ®TT FA ST & |
AT ST H SYH TG ITHLN H 36 TAN & AGATT
Tt faam st €)
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— fo=i== 37ETeE (Controlling accessories)

— ¥ 39dtad (Holding accessories)

— & IuaryA (Safety accessories)

— fontw S9ETEE (Outlet accessories)

— gt 39dgtad (General accessories)

FET A T F WA F JgAR "= F = (Types of

switches according to their functions and place of
use)

1 U g9 & 97 e

UFHA ga I1-9F e

Aeadr =

A AT Qg =

gt a1 B e

f& ga f&r= (DP f&m)

f&-g7 Fote o Treet (DPIC) f&re

AT TS fuer-aia (ICTP) e

AT Fois feuer-dier fem (Sefrenset) 9w & & 1,2,3,4
AT 6 T ATLEI 3T AT FAY ATLEW 18T &F qFhet 8,
THA ga UH-99 f&= (Single pole, one-way switch) : 7®
o fa-srs e et € st Faer o dfdhe Ft a97 a1 i qwdr
& TTHT TANT TR T 9 AT 6 THE ATehe TR & Ao
& forq o simar €1 ww oo f&= & (Fig 1) # e @ &1

0 N O 0 »~ W DN

wegadt &= (Intermediate switch) :

7% UF A A gfh et & 5 (Fig 3) # @y srgamw st
fRraat & &t FAe a4 7 ar€ dhdl 8 | 39 e &1 9= v
T F AT UF ATGS & d=ar Afersd e & Feta #39 &
forw fEFa strar 21

ELN227023

INTERMEDIATE SWITCH CONNECTIONS

-7 a1 gw-vew f&= (Bell-push or push-button switch):
7% UF 31 fia gfw & s us B aifeq qew gt 21
T X TE AR € § 9ROy “aamar” € i g # W
‘g’ feafa sra war 1

AT FAT T 9t A f&= (ICDP) (Iron - Clad Double
pole (ICDP) main switch) : & (Fig 4) & f3@mr smar &
e T T A S B ROATe & fore A9 '
& faeor & forg fom St €1 7% us a1 s & 6 Y
g &7 = Fwar B |

Fig 1
= -
|
- —
i, |- =¥
6 AMPS single pole one way flush switch

Fig 4

dpMoy oy

ccf%%%;ﬁ ””HHHHHHHH” (

DPIC MAIN SWITCH

ELN227025

uwa ga fgaw = (Two-way switch): o8 tF &9 efiwa
fearew &t & & (Fig 2) # = sgew s f&afq & ot
YAl & F97 AT A1 FdHdl & | 37 &=t w1 g2 Hidr g

fere & g FRateor 16 wew & fffdmar edy €1

JERE Fe fuw @iw &9 == (Iron - Clad Triple pole
(ICTP) main switch) : & ICTP f&r= oft #ed € =fiw a2
T BT T 3 el qraR |fbe § o g@wr s e 2|
T fea= # 3 W aeF, UF I@F % F forg @ giar 2|
A FAR W G ST & FAI(F g (= # BT F Haw
UF g forh e FIAT AT & 4T (Fig 5) # R
gl

Fig 2

e | T SITdT & STef U «rge &1 &t @ & et B

rE

6 AMPS two way flush type switch

Fig 5
COVER TERMINALS FOR OUTGOING
CONNECTIONS

EARTHING
p TERMINALS

NEUTRAL LINK

CASING

SPRING

INTERLOCKING
MECHANISM

HANDLE

INSULATED SPINDLE J
FUSED ICTP "N' SWITCH

ELN227026
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fera & adam fafr & 16 & 400 wwe it fafesar gid 21
g 3uataH (Holding accessories)

a7 giee? (Lamp-holders) : T# @& Elee¥ & YT &
e % forw f3Far StTar €| Tee, fiae Sieexl #T T SEATT
EIAT AT AT ATSTohel = SheITSe Elesxl | dael f3ar 7147 2|
TR 31 AT Grad BT G e & ahd €| 9% TR %
AT BeeY T © -

— T FT AW =Y

— & 2T Bl

— USTET & TET oF BT

— Tiforery TS & TET Bl

3 %9 &7 g (Bayonet cap (BC) lamp-holders) :
T TET | a7 H TAE H AT ST & A o &9 | aF foat
g 7 frfy & v omar €1 gEw @ ar gree @ dud
ZfHaa eid © X &= § & awg 7 3§99 & A el
SITAT | ST 15T § 89 THE & BeS < al JATHE LT 9
i Bld & | |ET AT @90 A UF Y & X o 8id © |
9¢ @7 giee? (Pendent lamp-holders) : Fig 6 & fw@mw
TT @ Elee H TANT UH el 9¥ A S @ oei aEe
weat fRrfa & &idt €1 7' fidar ar Swemge & av gid &1 3
gleex & Wied g9 # g% W famw U &1 7 gee &
TART B TS & @19 3d & fAetae awt & forg frar strar €1

Fig 6

ELN227027

EXPLODED VIEW OF PENDENT HOLDER

39 @ gieeY (Batten lamp-holders) : Fig 7a # fe@mr
HreT giee¥ FTS a1E, el &% I qUTe IS T SEAHTS foha
ST &1

drer giee? (Angle holders) : Fig 7b & fR@mm mar sior
EieeY UH 9T HI07 9X &8 Ft Ihedr & | T fiaer a1 aeze
F o gl €| g ganT fasee atef, faedt geu, wigew
arf & f3Far strar 21

Fig 7

ELN227028

(a) BRASS BATTEN HOLDER

(b) ANGLE HOLDER

T|A & @29 @ g (Edison screw-type lamp-
holders) : g7 giee¥ # A<l (AT Bl & AT T THT
e fohe faharm STTaT & | 39 UF wer |9 81T @ S SHterd a1
% AT ST AT € A TF b $9 Fgd A & AT g
ST 2

200 are & stfers Y 300 a1 & ¥ 1€ &THAT aTot AT &
fore odtaw & e gyl #1 =@ far smar €1 (Fig 8)

Fig 8

EDISON SCREW TYPE HOLDER

ELN22702B

TfersTy TEae &F @12 e (Goliath Edison screw (GES)
type holders) (Fig 9) : 38 Y&I¥ & &lce¥ HT FaY T =T
fHgr #7 97 BiaT © HIX U Slee¥ 1 STANT LA SSATRE,
FASATECH ATZEl BIH(EAT ATgel ATe § fFHhar srar 2|

Fig 9

ELN22702C

GOLIATH EDISON SCREW LAMP HOLDER

T Eles &1 J9T 300 a7¢ & a2 wwi | fFar Sar 2|

A7 giee¥ #T faf9ew (Specification of a lamp-holder) :
o gy # fafAfde w2 awer, &6 = % forg s anfy
F THIY, THE & T, RATIAT F THY, FIAHL 9T A qieadT
FT Jooi FHIAT T2AT & |

AT 3TSeate g feieor (Socket outlet current rating):
AT et 219 6,16, 32 ufErw v 250 atee | it
THERT FT TAN SAEAT B TS & forg e smare |
AR TH1e, fUAT T H&AT 9T STHAT AT FieedT & AT
¥ 3% fAuiRa faer smar 21

fe-fm @te e = (Two-pin socket) : I8 @me 6A,
250V T fAaifRa gt € oY 38| q-aaud & oA Faw a
w39 gid &1 (et &1 PVC & o fagawfaa et
g) |

f&-fm = 2w (Two-pin plug top) : & fe <t &1 s areee
H qATE o % forg foam ST & | g6k weh & arsst & &t fuq &
gl

r-fom @@e (Three-pin socket) : &9 3 qraw afRaei
% forg |mhe &t ae fher STy s|r €1 & 6 A, 250 V, a1
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16 A, 250V % =7 & faffa & & (Fig 10) @ e
TET A FA T § T g & | i efifmet gid & =
A (L) =g (N) X 9 (E) % =9 & sifeq foam strar 2|

Fig 10

3-PIN 16 AMP SOCKET WITH TOP COVER FLUSH TYPE SOCKET

ELN22702G

Br-fom wmt 2w (Three-pin plug top) : @T&e & T<TE ST
X % forg geet ST fFar Star €| g'H AW e e & &t
TF HHTT A1ES & AR AT TST A AT Sam 8 M -qreT
(Fig 11)%%"1%%|3%3ﬁ6A,250V€|T16A,250V§7
w7 # fAuifRa fFar smar €1 F dFame, PVC amiEt &
A S 2 |

THREE-PIN PLUG TOP

ELN22702H

T IYFO (General accessories) @ #F ISRV HT
TART AT A Aoy st & forw R Stmar @ S

— SIUFEI A AT A ATH
- W
- B oA

a) fe-wie

b) fr-<ie
—  FdeE
— foawr s
g for
ITHIIT FAFE AT A ¥ FAw? (Appliance connectors
or iron connectors) : faad Feet, faea wier, gfewie, €Y
arfe # faaa amr #F ey w=F & oo G S 2| T
SHATEE AT e A a1 e €1 5 16 A, 250V & =T # @
far @ @ | (Fig 12)
93w¥ (Adaptor) : Fig 13 # B¢ STl & forg o gteee &

TTE o & forg U &1 92w fohar STrar | F S%hetige & o+
gd & AT 6 A, 250 V d& & 3T & Iuerer gid |

Fig 12

FLAT CONNECTOR
WITH SIDE ENTRY

IRON CONNECTOR
DIRECT ENTRY

ELN22702|

Fig 13

ADAPTOR

Fa T (Ceiling roses) : &, 98 e, Sd ATEel
AT T IEY TS FA & forg aEfar & T aEe Iueer
F & forw sa Toisr F s T Sar €| ' sq
AT & TATE U & forg T8 qTd &1 F=AWT 3o S 2|

& << =« T=t (Two-plate ceiling rose) (Fig 14a & b):3@
3t efif e (% #i% 2ger) e & e abese I g uw gEy
T 7 T Srar €1 fewie 9 O &1 93T 6A, 250V F
& forg gt 2 |

fr-<iT 3@ = (Three-plate ceiling rose) : 37 X & od
Tt # 3 efier gt € S uF gy & UF ddange o gy ST
e st €1 gEeT & e & forg s R S aear €1
(Fig14c)

Fig 14

(a) TOP COVER LOOKS
THE SAME FOR (b) & (c)

{b) BASE OF TWO PLATE
CEILING ROSE

{c) BASE OF THREE
PLATE CEILING ROSE

ELN22702K

— @HE g Faer fAEE
— %o R % forw dum Iuerer & (Fig 15)
T BT O BA, 250V F 91 | IT € |

faawwr sit€ (Distribution board) (Fig 16) : S8t Fet e S=4
& A I8 % gt aRuet § fsTioe e € aut g gEeTe
fora St €| set e 800 W & s1f¥res & aet g&eht ST faar
STTAT € FAH TR # F@AT & aEY GO § A i § | AW
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TF gl foie T AT AT © arten (afere afaet % oy =[ge
AT ot ST &% | I8 |9 @7 W TF 497q 999 7 ST A1 © |
¥ fag-aur, -0 4,6,12 79 == F ¥ § T & € |

Fig 15
TAPPED
FOR NEXT
CIRCUIT

ELN22702L

Fig 18

ELN22702P

12-WAY DISTRIBUTION BOARD

=z for# (Neutral link) :  am@REr @&TaaT 3 1 %o TUTTAr
#, %ottt =t & "o & e fa s @ o Sgga &t
g fos & wrem & a9 e A @ I8 <ga fow #ear 2|
(Fig 17)|W%16A,32A,64A,1OOA?5@T'I'%F=F|

Fig 17

PORCELAIN

TERMINAL
HOLES

NEUTRAL LINK

ELN227020

BIS 1293-1988 % Heari= 250V 3% 5 374t 15 amps
*F W 9 a9 1991 | HIER F qeATwA 240V 3T
6 3T 16 amps BT |

e fer=r (Toggle switches) (Fig 18) :

TE TSR A % ATEH & ST UF S (3ga eras o S
AT = F ST ST FHAT @ 38 W fErm of #w=r S 2 |

Atege” &= (Modular switches) (Fig 19)
fafere ST =i T & ASgaY = FT TdTAH S0 qihe
& AT HYHET A Hha® & a1 &= I § v 2 |

Fig 19

ELN22702Q

W T - gRen saw@ad (Indian Electricity
Rules - Safety Requirements) :

o €. faw 1956 weda fayga stfaff 1910 &t gy 37%
aed a1y U ¥ | 9 faya st 2003 # sifafaew & ae
@ fw & afmfya e o & Ffe faga sferemwor(gRen
A fagd smyfd & dafad sam) fafeem(d@ o s o amw)
2010 &t 20 féda® 2010 & weda faga fem 1956.% =
9 AR gAT ATl

gee fw (SAFETY RULES) : geetm faamt # fawforfaa
TEAU AT awdd § GO e 3 A 8| ade fFga
e 1956 # geear fam & forg gerer o 93 &9 & dafid
el

w32 (Rule 32) : &= &t @gd dedeY ® ©I1fud &eAT
TMRY g ax | et off 7 #7 e ase, fow o few
& W e F semar wnfta T wAr TRkl FeweT &'t
fafea #xa awg art & e & |@fear &1 9o w2 TRl

w50 (Rule 50) : STESTHT it o1t AT & d dH TS
RN a1 AT A aF foiiad Saemr H A T
ST | ZTEEET & Fehedl A15S | UF TG forae & a7 |fshe
SHT AT AT © TAF AT H ITYH FEC ASC & GIATA
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e AT € YE&F AieX AT Al F qYE F (oFs f@w v
gfthe s=e fefia BT sar @ o 92 o 9 w@an =ifeu &

fordt T &1 3gae gar 7 21
T AT AfaS=T qies Al & g ® fagw sraa=

o= 63 (Rule 63) : fat sft I=2 dteest st &t afi
FIA F TEol SEFEL AT WHA ATa9qF 2 |

== 65 (Rule 65) : @TIT # @ Fx & Teat AuiRa
TrEror & e g =R

fo=# 66 (Rule 66) : F=aexi & 9Tg & FAT H How fam
ST ST IUHIUT & AEARAHST & qa & forg Iuges
Tfhe ST Ta™ T TG |

== 68 (Rule 68) : I TFX & IT-RIF H TEEHET &
AT A o1g A 4 a8 1.8 Wiew & FAE & FA AL &
=fRu|

OH arzw # wiat ® wraem= (Provisions in terms of OH
line)

w77 (Rule 77) : #=% & X IR SHF & FUX 999 &7
FeFaT ot AwET

o FHH AL WA dlces] a2 - 5.8 m

o I=F dlcaol ATEA - 6.1 m.

o TSF F II-ATY THIT F FUT A9 FH Heda? & bl
FH AT ALH qleast a1z - 5.5 m.

o I=F qleaoT ATEA - 5.8 m.

o TSF & A AT I U F AATET FHIT & FIT a9 FH
Fgged A fAwEtl 11 KV a% &1 @, fiftaw #iw e
oSt AT 3L A - 4.6m |

o T HAW AR IA ateed azd 11KV afed < ggeie &t
4.0m

o I= dicaw IfE 11 KV & 39T &f- 5.2 m.

w1 79 (Rule 79) : s9Ra & &7 X 7AW FicesT Argl &t
T

o FatyY fAwET - 2.5 m.
o &drer fAswEY - 1.2 m.

== 80 (Rule 80) : 3=7 37T 31fq I= Fiees #1 FARA &
fepret Ieateae Ay 3= ateest 33KV @®- 3.7m.

o IAfaf¥th S=7 el 33KV & F¥ 3.7 m ot T+ 33KV -
AT 9 0.3 m

o 33KV 9T ¥ 0.3 m 3= AT Al I= dicast &1 soral
a & AT Iatay et 11KV - 2.2 a% .

e MKV FWT3IKVAF-2.2m
e 33KV & FY - 2m. T3% 33KV o1 9¥ 0.3 m

o= 85 (Rule 85) : 3t :TemRT & &= tferehaw gt faam st
FAT & TATIA & faqT 65 Y. & (ferF 7T & ALl

A arEia & forg s faga =W (Indian electricity

rules regarding to internal wiring) :

1 w3 R § ITART U A AT AT F AR HIT
% fore 1/1.12mm FAaw AR T & forg 1/1.40mm
(1.5mm) =[AAH & FA 7L S AT |

2 wfeqad aEw % forg =Eaw aEsr 14/0.193mm.2 |

3 #ieY a9 f&rw ai€ & e A FAE SHT & 1.5 m SAr
Sl

4 HE F STHE A ade & 3.0 m fF FAE 9¥ FmET =/

5 &9l % folg Eee &l STHIT &1 a8 28 2.5 m &t A5 <
T =R
6 TS ga @fhe § 3! & fersaw @ 10 eidr 2|

7 UF @9 @fdhe ® rfereraw W 800W = |

T gw & d«tva LE == (LE. Rules regarding -
Voltage drop concept) :

1 LE. fra 48 (I.E. Rule 48) : f=ft amafir moar ofiw
ol % o= g IR 380 TSR eAT J1ey fF o
FC & A T A HLe & 1/50000 IAT & 1fare 7 &t a1
0.02 & s1fers 7 & |

2 asfe afdfe § @iga dices $T AR ateest H1 2% siar
2l

3 frdT defgae waw afde aies # @iga g%e ales g
AFAFHAH TATE aleest & 5% srar & |

4 oY amafar eraer #1 dgaee T 1IMQ & F7 T8
gT =R

5 orf T A 1M & efee T & =Ry

aY qERa & gy 7 |LE. =@ (1.E. Rules regarding
to power wiring) :

1 et oY "9 @fde § qrm=a: @t 3000 aie & erferen
AT ATICoCE HT AT 2 & ATF T&F sHT A= |

2 9TEY AR # SUANT A qTelt AT AT A FAS A
T BRI AR AR ATHE Fad AT Fvede THL T S|

3 AieX AX wied f@w 9K ged & <fiqa I & 69
FAEH & foU wifFed dege @ e 1.25 #ew &
AfF 7ET ST TR |
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4 9IF AT F IH ATHR & ATHR T IA+ e T
A fEw wrfua F3Ar iy |

5 A@® & JAAH ATAE FC &I ora AT aran
FeFey Faed & forw 1.25 mm T uHAfEw deaey

Faed & forg 1.50 mm (o17$ uH =g A & "ee #) f
GTWT%EW%‘QB/O.MSmmHWWVLSOW@ﬁW
T & AR & VIR a1 PVC Facd & IUFhT Tt fohar o
T 2 |

yRuy fe=de® (CB) - &g aRuy fa=zew (MCB) - s @ uRuy f=de+w (MCCB) (Circuit
Breaker (CB) - Miniature Circuit Breaker (MCB)- Moulded Case Circuit

Breaker (MCCB))

TEHT : I9 I1S % AT H AT TS S qahl

o @y TRy fdes & fafve v, Frf R o s7F w1 avie &

o @Y TRy frde® & aw an Efe s
* MCBs & WY ¥ AT St
* MCCBs T ST, AT a1 F Famw |

gf¥ay fede=® (Circuit breaker)

vy fa=e® & g © ot am Rl & sy
s fRrfaat s e afde | afhe &t aaw qur fT=ia
FIA & A BT B

g afvay fa=de® (MCB) (Miniature Circuit breaker -
MCB) :

MCB Fsit & & & ar-ard T 6 FT & FIq & a4r
TR @ET I Gfthe TAT ITHLOT HI=0T & ATA-ATT &0
& forw oft ST fhar s a@eRar 2|

MCBs % w=¥ (Types of MCB’s)

MCB @7 Y& % ff@r 9% aa o &

a ¥« A HeF (Thermal Magnetic)

b e eEgife (Magnetic hydraulic) &=

c firee sTegRefers (Assisted bimetallic)

A MCB # & ufer #wfes gaeiet #1 == <+ a7 7% |
yHe #fe® MCB (Thermal magnetic MCB)

& & fory fohe & 7iax ot aut ¢ afde &, MCB & a9 9
Fwfes Refier gfie & | argaefors gfae & | agaefors fgw & arer
AaTare o & gea st & | (Fig 1)

foreT Irge & wfaa iR o dud 9% g see ot du
AR & BT ot € |

TF AT SR Fgiel & forg S AT qarfae a9 geed
& Ik & Sioarg & a7 Fede & a0 AT A1 Jr 8 | T8
#ea e a7 R g &% SifF dama aar 9 & e &
fore aewa € |

Fig 1

TERMINAL SHROUD
CONTACT TIPS ARC GRID
ARC CHAMBER

CONTACT —|

MAIN SPRING ——

[RIERERECEENISMIE ] BIMETALLIC STRIP FOR

SHORT CIRCUIT

TRIP LEVER ) PROTECTION

2 @ | ———— SOLENOID FOR SHORT

UNIVERSAL TERMINAL CIRCUIT PROTECTION

FOR FRONT OR BACK
ENTRY

NOTE: THE HATCHED PORTION SHOWS THE PATH OF CURRENT FROM
TOP TERMINAL TO BOTTOM

ELN227031

THERMAL MAGNETIC TYPE MCB

gee % forg Y & siax ote @ o a@ffe, MCB & o«
T gfHe e o & | siavare agaefos & & g
TET FXAT &, oS qfehe gRT qom Afesw W 100 gfaera &
FAEE % GIT &I FaT € |

Tt (Working)

argaefors g 99 aroae § gfe & FoT AT & €, S
ATHT LT 2 H 130% & AT T & FROr el €, at
TF AT o A ATt o offa it gt 2, et 57 Atertes
F 8 B AT AT & | AAAige F T 700% AfErsw A
ATehTforh oMiE @fhe Fde T H=Y & qof fafy & smfia
Fet & foru festg o o &)

e ATE (130% & 400%) & et et & forg afdhe
&1 f2fthr ofer TRm & #or gar 2, 400 & 700% & &=
fEfthr d@oes owfer ofiT AfeF TR & FR AR 700% &
afer & A% & AWfeH TF % FTL0 BT 2
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MCBs #1 aift®<uT (Categories of MCBs)

T famtar gt a7 fawton MCB it % fafsrer asfiga am L
#oft ‘G’ Svft qar DC =vft #t T8< Fd & |

‘L’ sioft MCB (‘L’ series MCBs)

‘L =oft MCB aftoer &t et dqur Iifeed wie & forg st
g F wrnlt & gren F fore o fiere, eftaw @ur aremeor
THTI JOTAr % forg & |

‘G’ #vft MCB (‘G’ series MCBs)

‘G’ #vft MCB afRwer &t geear o gvefaed ae & forw & | ‘G’
#oft MCB #iex &t g & fou, v, & o, edto awm
arfe &Y gean % fow € |

‘DC’ sivit MCB (‘DC’ series MCBs)

DC s9ft MCB 220 atee DC dicest & forg & | qum saat aifsr
T 6 foelt TfEmT & |

feftfr siftrrafors L oot ‘G & @ & & | F DC fagmr

AHRHAIET STl e 8 T § ATIH ATaGT 91 = |

MCB % @ (Advantages of MCB)

1 feftr sifsrererfors afer fmfar g a2 @@ € qor & a5
& wFAT |

2 A AR AL AT % forg 3w efft wAfehe gifge et

% forg 7€ |

Tl Af6e F et T |

TS A&l & STAT FHIAT |

ST T |

o I T |

MCB # etfsat (Disadvantages)

1 #HAdr & (Expensive)

2 sfee gARaT 9RT Wi A7 @eTEar 8 g © |

3 HATTSTF He GAfeed w2 & forg = et adveror it
ATETIHAT Bt 2|

o o B~ W

4 IFET fAaTy afeaT & AT & gered gy €

Aiees 4 e Fw¢ (MCCB) (Moulded Case Circuit
Breakers (MCCB))

HiceT &7 Tfhe [a=ses qHA™EH TH1T &1 MCB & 91 &t
g T srfers ¥fET 100 & 800 ufEme 9¥ 500 atee &1 &a &
foru et € et St ard qH & @ |

MCCB #, et am &afes Refisr aus gidrl & | UF 3T
fefs oft Rate f2ftr % oo fAerfae &t @ @@ MCCB &
gaxartdr off gdr 8 | MCCB svgY diew fefier & forg
e € | T gt g #t MCCB &t & |

1 e dfes g1 (Thermal magnetic type)
2 gl &Wfed g (Fully magnetic type) (Fig 6).
MCCB % @tw (Advantages of MCCB)

1 MCCB Wt s gfie srera fersr werorfaes 1 qoren # &5
S ST € |

2 MCCB =tfera wiee s fea= e HRC =it § axras geat
Y& FAT © |

gitwat (Disadvantages)

1 MCCBaga #&w & |

2 et st A e &Y fRrfy 98 & =Ry |

3 I Wiy & Sfd ddgefiaar &7 st /ey |

Fig 2

ARC
EXTINGUISHING
DEVICE

QUICK-MAKE QUICK-BREAK
TRIP FREE MECHANISM

LINE ‘
TERMINAL

FULL MAGNETIC
TYPE TRIPPING

MECHANISM
FULLY MAGNETIC TYPE M.C.C.B

JULDED CASEJ \
MOVABLE CONTACT

FIXED CONTACT

ELN227036

ELCB - w#w - % fagr - fafedw (ELCB - types - working principle - specification)

I . T IS & A | AT IS AT qH

o 3 e afhe 3¢ (ELCB) #1 %1 Rgr=r faftrr wee aum s &t =ven #3=n

+ ELCB % @ s fafessr o &= |

yyf#eT (Introduction)

fasrelt 9=T & AT R & AW § 9 a% Yared s 8@
fasTelt &7 sreat & aeaHt 97 Eidt € | 59 uF AR RIS ¥ &
g awgert S atex e, arim-Aefiet, fastelr se ey

% U § AT & df 39 €T ST I+ &faat &0 qrr 3@
of¥HTOr Y SrEfer 9 SreTea s 2|

T 1Y @1 1T i &0 4T Fed © Sif (Hell UfEET § 3y
Tl T &R gRTE IR § agd Srer gl € HiY W/
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THHTET # THS H AT ATAT AT {ASTAT F LT AW F g
1 2|

AU AT & [ W 9o 9 g FAT A axfey st A st
% forg sumeT faer ormar @ St aTed | ST A8 A g 2

qea: ELCBs % & 9% € AT atcest #@iord ELCBs #fi¥
T #=Tferd ELCBs |

Fiwewt G=ferd ELCB (Voltage operated ELCB)

3 gRe &1 T oy & @ J T F fow e
ST € 59 gfoeme & I aig w6 AR & ame
T & S fawa sfa¥ 24V & s&ar € ar 7 @a: it
a1 feeifsa & Smar @1 9 dicear @@d & Re y=fea &F
st | (Fig 1)

PROTECTED METALWORK

| T2
LIMITING |
} RESISTOR LeAD |
N 1< ]
N—o" o
OPERATING
colL
‘ E

Fieest HATford ELCBs g% fbd ST € et Mot -Haehe
g |EE amafiar fAast #t srdetrett & QT FIAT AT_IRE
TRl 8 STt Sl gee aedd B |

€T T=terd ELCB (Current operated ELCB)

3 FTh T T qRTY & HAo JR fa=e & oy i @
TRy & @a: fa=sew % forw famr smar @ w9 9oy e

ELN227042

gy Efaa aftay &t 99 e el ST | YT H adeY
AT I & UF AT AT G 37 SiaT 8 | g1 J=nterd

ELCB Yo § agd STeT faaeia oY & ¥ et
# Tt g |

ELCB # &= #=tera (Construction of current operated
ELCB)

THAH I GAFIA GaAE AT FT a7 UF TRIES (T iar
2| za| a7 grafas ARl e €, g9s e A gfaemT &
Fgd H & TATed ORI & a8d #ar ¢ | fades aEeT
T I HAGl soiagd gaa fautas RS § et Sar & o
o= et it STt FedT €|

# frmi@ (Working principle)

safire a7 i (RCD) uw 7fRaw faaisrs & ot % | &mer
AT T H TAR AT FLAT & | FA1 % A= AT FF AAE
YT F'd & S ¥ & yarfed & @i |

Fafire g e &1 TS FAafe gRT # ATeT FAT
AR FAWH a8 & Ted ¥ TR # a5 A7 2| (Fig 2 & 3)

Fig 2

PRIMARY

SECONDARY

RELAY
COIL

TORROID
MAGNETIC
MATERIAL

PRIMARY

ELN227043

Fig 3

a) 2-POLE ELCB

ELN227046

b) 4-POLE ELCB

158 qEv : TAEEREE (NSQF st - 2022) - s 1.7.62 & awtia i



AT @IH F BT a9 F foqws a8 6 9t € S S% | &
forw ot a1 @ 9 g famifed &l 1 % i =gar o
Faa 7Rey w® Ao R 7 Fefod aum gefoi ® &
TSEAT € AT(h AR gRT 7 811 T TAF Feal TR aai
# qA Afee At e Suaer ww | A ufery adq
TE B AUA AR g IRay § gEh woaw e et
g |

TF 3% RIS H Gl § GRT F AN A H GRT & T &
A ST © X 89 &R & a9 IO I & JLay 6|
afe afioe # &g fERgaty a9 & a &= 9=7 9 # garfed
Bl | I8 AAIE URT B FSoll & ATSAT & TRIT & AT

w1 (Fuses)

 AfHT -0 F AR & WAted! & HY YA FSell F TAAT &
ST 3H THE FH LRI T8 Hedt |

qd: & URET 909 Fgd TR ad41 & 98d & A #iS §
TF TATIdT A T 997 gar © | I gaa aRked 0%
Fefora fedfias gt % arr woad a1 € A 396 & emf
9T #ar €1 3@ emf &1 7 Efire gy o fAdw g r g,
A qE UF LT & (AT T T HATlord HLAT & S ITeh
AT g TRT & AY I ATeRA SHav 2 |

ster fefthr #de wh g faeifd & @ qe= STrar € df #fhe she
faa & STaT & i Fer dusht F @it ad1 & A g6 dE qfhe
FT AT FT JaT €|

I [ IH TS F AA § AT IS AW FbA
o qRUY H WIS &F TAAT 3 AT FIAT
o e TR F WO SR IAF START T TR FAT

WA F1 =@ (Purpose of fuses): sfafR amr & ooy
T T HIA F ford T UF AT gieh € | Al oy g )
T HeE [THe A & TRAT GA AT & AR AT B & T
& ST 2

Wit (Symbols): 7% sl gdtE gid & = forga awhfs
dET § 9gd BT & YT FA & ford wgew e A 2|

© WIS & A Tadt® (Fig 1)

Fig 1

/1
IO e |

I

(a) (b)

ELN227051

A 1 ggaT (Placement of fuses ) : 33 AT # RIS
Faq famgawe awt (L1, L2, L3 8T Fig 2 & IR & awfd
6 T € TSI N STrar T&& 9o Y@ PE & &+ 78t
o |

Fig 2

I

ELN227052

TR AIREIE H W BT & TFR (Types of fuses used
in domestic wiring) :

g AT AT TEHT (200A 7F)

FTfesT THT (1250A TF)
g a1 TR 1 RS (Rewirable type fuse) : (Fig 3) : s
THER % TS § TS TeF UF AR & a7 ST & | Sy sqrawaswhar

TeR 9¥ Nfaetiud R S @war €| a8 w1 =@ § a7 A7
TTRRTF e qAqT T qoF Ay oy & 2 |

Fig 3

ASBESTOS TUBE

FUSE ELEMENT

FUSE-CARRIER

a) FUSE CARRIER CONTACT

FUSE-BASE
CONTACT

7.

b) FUSE BASE UNIT
SEMI - ENCLOSED (KIT - KAT) FUSE UNIT

ELN227053

T ST H FUAT o6 ST ATet oot At s i o e, A
AR e & Ry anq a1 gepdifeerm are (arferr 1) €1

R freiRor & &7 AT 97 Farfed 8 & aurH &f fide goea
TS g foEe S|
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oot 1

Current Appr:xi- Tinned gopper wire | Alumi-
i mate nium
raft;?g fusing | s.w.g. | Diameter |wire dia.

current in mm in mm
Amp
15 3 40 12192 -
25 4 39 13208 -
3.0 5 38 1524 195
4.0 6 37 17272 _
5.0 8 35 21336 _
55 9 4 23368 _
6.0 10 33 254 307
7.0 11 32 27432 _
8.0 12 31 29464 _
8.5 13 30 31496 _
9.5 15 - — 400
10.0 16 29 34544 _
12.0 18 28 37592 -
13.0 20 - _ 475
135 25 - | 560
14.0 28 26 4572 _
15.0 30 25 508 630

I9: a9 FFR | eiwat (Disadvantages of rewirable
type fuse) :

aftaeft o aRad & s

A 9T ATEX FHG ALAT 919

T e B HHaAT (Ae-athe # fafa #)
o HF I & gl fFaRer qwE
16A e @ % : ATROT ST 1 AN I SIAT I T81 HLAT
aTfes STt oifé afhe @Y 2KA & wf giar 2 | (1S -2086-963)
FiES ®A (Cartridge fuses): I: AT T T & G0N
F fafora #x= & fordt Ffds o= fawfem o & 2| == @
faRaTRa ITANT AR TR & T AT FS ffid aF S
& Y AT 9Ty sare & off gt arfia ¥ 3 @ 4 #fds
RIS e UF AT SYf=d F5 7 9Rgd id & 399 &1 78T 8|
AT & Flgel T (R0 IHG (e & TATAT T6F A1 Aer
B Gt | Afsh FRGE TS 1 T o I AT T
F AT | A 2

© e qEE Fwies ®o (Fig 4)

H&d qWE FeA WA (Ferrule - contact cartridge
fuses): T0 TF & T FT TAWT 4G AT IAGET (D TRTAN
& T ¥ gar 8 | 7 25, 50, 100, 200, 250, 500m amps ¥
125, 1,2,6,10,16 ¥ 32 UfEER &@ar § off e 2|

AT &7 & g e $7 & uw e fordy Tedr @ Y

Fig 4

: GLASS TUBING

—
S |~ METAL
END CAP
FUSE OPEN SOLDER

ELEMENT

(c) OPEN FUSE

(b)
FERRULE - CONTACT CATRIDGE FUSE UNIT

ELN227054

SITeITI & SHT AT SHAT 1 T T FAT =i | 7T
FTT H D B(l & AT TS AT &1 ATA $F & &= ST &l
el

7% I Fig 4a % SgAT RS AThe § AT 7 FEHdT & 7T
TAH 99 §IT UF F 4R | Fig 4b § q2fia s & =+
aF § eaterfa e s awar 21

3= fagmeoT svaTaTe W= (High rupturing capacity fuses)
(Fig 5) : @& THfd # demTae 8l & e fAfhe ater & fAfia
B & S =raw o R stf d@we & oftoar & gam 3w & o
TEEAE ITATRA AT qI3eX 7am fafordr & ¥ &= 2|

HHTIA: TF F(aT Tord RNt 9aref 1 Wifd 99w star 8 =i
S AATAF TRT & FOT I8 faadr & av e 9 A arg
qree & fafaa gt A e s @ aar famr st T
a7 & | HRC T U% oI |fdhe 7Rae %t 0.013 &% § @it
FFd €| 3HH UF Hhad T A T HT Hhel FEA FT ST & |
RIS # fAETeer e & e g & e & S a2

4 HRC ®I= 1f I= FH{Ua a=rett atel qaet & @it anf
F I B & g% STANT 1 I= ik TR H aar ¥ e
| wafy sftenr s g wfds gar 2|

Fig 5

ELN227059
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=t - www - frew (Relays - types - symbols)

I | I IS F A H AT TS AW T

o R afewfve i afiga =

* TUTAR S AT F & JAIAR RS Ft wftgpa w0
o R & fawe @7 FFRon & FaT

R (Relay): R = gfaw © st gor aRaw & 0 s f&afa
¥ =S TRIY &1 Gierdl d9T 8 Fedal 2|

foor, goagifae, goifdehar ST qom o= oM &7 &
AT 9 & ITEnT fhar Sar 2|

o ft Ret & & dtcedr, emer, A, smgha @& @rfa ar 3=
ferfoet & g d@ate & gumet & 2|

Rt it g yarem & sgar ft wftga G @ ) se fi=
FATAT AT

« faga g Rt (Electromagnetic relays)
« i et (Thermal relays)

forga et R (Electromagnetic relay): R f&r (i)
FY=, T q47 fer &9 wfaty & @9k &1 e g €, S

a9 & Gied & q9T 9 F¢d & | for |9, f@rr ar a%e ™
qifed & & St F® T9 g &1 T« @9, fBRr av Fer
(Hinged) &t =11 w¥ ateifed &t &, st et & faga geas &
Tod &, ST fF Fig 1 § gorfar @ €|

Fig 1 CONTACT POINTS

TERMINALS

ADJUSTABLE
BACK REST

ARMATURE
AIR GAP

SPRING

X 55
/ COIL
IRON CORE
IRON FRAME

O SUPPLY O

INSULATORS

ELECTRO MAGNETIC RELAY

ELN227061

T S H AW AT A THE F R Fgae e |

€T @adt Rt (Current sensing relay): =T @93t Rt qar
FF FA & AT FHT FUSA | T FL HAT qF TeAdr 2|
IFUTEr (Pick-up) (S=fera et =1fey) aum sigeer (Nonpick-
up) (sETfera & FAT =feT) & forg fAfde g & &= siav,
o e w7 & it & 81 g amee (e &
=MRY) T 919 $19 113¢ (e 7€ giar =nfew) & forg amr
# 3fae it off fwe w7 & Fefa e =iftul

s gt R (Under-current relay): 3@ a1 Rat w®
SATEAT A1 T Rt €| 9% =T F qF A A AT & FH ST
¥ yHTferd B # forg faviw w7 & fesmda o = 2|

Fewr AR RA (Voltage sensing relay): ateest &famr
Rt d9r ST &id & S 319 afeedr AT sfd aicear & fafa &
LU IR &I & ThaT & | e & oIy, 56 T &
R, aieest ®aamese (Voltage Stabilizers) ® S92 &id €|
3 IS & fofT o7 at giEwET & e, sgardr AC ateedr
AT FEEHT FAT fFewFT & Ferar sgandt DC % forg Iw=r
i 2|

o & (Thermal relay ): Fig 2 # sora &, i Rat
g & St arg & afkad= & ysfaa etar 2 | srftrwtor Gunfas Ra
STEt & 39 " | d &, a1 # qfkadq & #rew & g gew,
AT ATHE Tad & |

Fig2 STATIONARY CONTACT
VACUUM

BIMETALLIC
STRIP

=22

HEATER

ELEMENT
\

CONTACT | g
ADJUSTMENT B
SCREW \

LY \

BACK STOP

(a) (b)

ELN227068

€ FOA TEH i ATAITF 1T I Te== & (ol 9T A1 & q«r
feenfeas ses & a1T # g & 12 H AT 8 | I FH I
ot g gHg-fasia e &7 a<e ST 8 2|

qrTa: 99 Rt e &t s ar Fefafaa # 9
1 g e ateedar .
2 9« AWM A7 @9 9 G, W ar mE

ﬁwm@wgﬁwﬁﬁwmmaﬁg@%m
e T AT

A AT HT AT

oTg & 9T 9¢ e a7 e

T AT F AATES oraen
HEEEERE]

Fgfaa fBrr aama
g e e

10 &7 faca ghad #1 Agfua S FArl

w

© 00 N o o b
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e aERT % gww (Types of Domestic wiring)

I | T IS & A | AT TE S Fht
o TR TAOAT H TART A Aol SATARE TR & TR |

== (Introduction)

ATARAT % T STt &= 36 3 & S e st o - fefy)
AT, AT feamEe, A AT qeF F awe W AT S |

TR # ww (Types of wiring)

B AT SAE FwE & forg arf ffofad g & e
g |

» Fefte aEfar (Cleat wiring) (Fae SRRt a@fRar & forg)
« CTS/TRS (de)amaf

o gq/PVC FHRET = Hftwr amfr

» PVC &f& 3w Hfiwr amefar

Flle aERaT (Clear wiring)

T TRTY 1 a7 SEATE TR % ol SEHTT Fd © Ffle
NN F a4 gl & i Ffie & a7 wrr ea € (Fig 1) |

Fig 1

CLEATS

N|e.

E ’-:—i |

Lle

&

ELN227081

Fefle i A1 Gegferd Faer sl ®=mat % forg & ey 1
¥ Fefie sifeat & At STt € o e i A9 & -
fewt gid € (Fig 2) | 1= T amew Wit ame S & fog ga
3T ST & Y FUX HT ATYT AT Feaet 7 & forg gtar & |

Fig 2

2-WAY CLEAT 3-WAY CLEAT

ELN227082

A | FUT AR A & FAel F AT T AAHE & AFATT
ge @ fore famm STar € | I a1e Fadt i At | & i Sar
2 ST IAH GiAT FT AT ST (AT ST © qAT Felvel w1 gt
F FET AT © |

Foite | o9 THR € 98 &7 a9 | OF, &1 a7 A9 Faoq o
AT AT qE

Fefte FrRaT ged gedl aERT € I &7 ARfas and i
G H 3@ A AT T ATy aa F fore aga Sugew 2 |
T ATARIT & & AT ST TheAT &, FTAT ST HheAT & ST T
ST ASHAT S | SATTLAFHAT 7 BN T FATE AT ITATEAT 1 &7l Tt
T TTt STedY & ESTAT ST AT € | 37 TR & TIAT AT
el Fore AT AT F qEA € |

fasrett s & e (Types of Power wiring)

I : T TS F A H T I AW qHA
o TR fastelt TR & TR FY I ATIIT @
o IO THR F A9 AT Fi=at qaqmw |

AT & Fad, SATHA AL, e T dXear sewar o
T F & g aga-af aEfa gt fawfa & % 2|
AFATH TEXAT & AFATE TF (AT JUTA T FAT T qFaT &
AfHT TRt &1 srgHtes e fastelr s g e
ST Fet €1 Gl o amfe gonelt F fow gersa sred
e Sl a2
i e & forg fargeTer thet AT at e grer fetea famar s
e & gay efime #t o ameft aw #F=a €, A’ & wrew
q IUHI AT qThe & ST AT | A HT JTHI, AT AT
o & Hre TS ST T 2 |

i g & g We Faa qEa/E qE # & QA S
=rfeT|

i frertfRer ateear awrd w3 & forw @a St o Suweut &
AT dato fau o =nfeu |

TR gurert % w1 (Types of wiring system) : arafar

#Y A1 srorferat € T s A1 & fafirer st #@ awrs

e % forg gtar &1 3 faerga € -

1 g% gt (Tree system)
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2 {1 79 gumret (Ring main system)
3 faawor 9 wurrel (Distribution board system)

F&T WOTTelt (Tree system) : 39 SUMAAT | A AT H ALET
A= (Rising mains) & AT Sew & fog a9 9=t & &9 | qiar
a1 Ut e &1 =T faar star & S Fig 1 #/ femmn
T & | T TTTelr ag-Hisrell gHTeAt & fory I el @ i
fFwEd & T # oy de &= AR glgsHs 2 )
TATRAT & S9-TTX T ®&T ITere FYEAT ST 2 |

Fig 1
TO SECOND FLOOR
NORTH SUB-BOARD

" Ann
1 Hﬂﬂ] I

=

| SECOND FLOOR CENTRAL
SUB-BOARD

TO SECOND FLOOR
WEST SUB-BOARD
SUB MAIN BOARD

FIRST FLOOR -

RISING I~
MAINS

TO FIRST FLOOR FIRST FLOOR NORTH
CENTRAL AND MAIN BOARD

WEST SUB BOARD
GROUND FLOOR
NORTH SUB-BOARD
TO GROUND FLOOR

CENTRAL SUB-
SUB MAIN | BOARD
BOARD GROUND

MAIN SWITCH T " 1 ~A 1 FLOOR  {
TRIPPLE POLE | |
WITH NEUTRAL | | TO GROUND FLOOR
LINK % YN WEST SUB BOARD
558
L L Ly N
THREE PHASE
FOUR WIRE SUPPLY

ELN227091

WIRING OF BUILDING BY TREE SYSTEM

TAF WA T AT AT H JTYH H{de SUAA & ATAH &
qa-A9 Ji€ & Ao fFar smar 21 aft gw @ o uw |
T Fie € af Fie & forg fee 79 few us fAaer dead &
ATAT & AG-87 9IS & AT qATE I Fd & oad T
e & g uw oot Hiex i =tar 2|

TATY Teie & HiaY STTATET JUTelt faa¥or aie qurrelt s |

@ (Advantages)

1 & & forg sraferd sfeent &Y sars &7 & STy o1 ana
FH B

2 3 waAt % oIy 7€ Juret SUgE it 2 |

gitwat (Disadvantages)

1 afe a9 X qFT @1E 1 A &f al J& Tt & gL A
¥ ITHLN U Flees] AHIIL ¥ 0¥ Ffoa ITHeon ¢
qoT § FH F0A |

2 =% W fafer e = € gafig 3 denr F aEE
BT & |

1 &9 womelr (Ring main system) : 5@ YUt § aTEs 4
a1 6 @t MM #t a7 STt &faer gt & ot w9 § & Fordr €
AT A qEElE § 99 A5 ST @ J497 Fig 2 3 3 & R
T 2| wE S e fEaEt & A & et & goen
HiferT Tt ar ATt F forg due fog o €1 S dfe A a=
B Tt & FAIH GRT AT AT F TS A AT AT S| I
Tt & forg faei amhe a1 wge F AT W S 8 @
FAforT F8 WET &t & Y WIRd § SEHT WANT agd & &
forar straT &1

Fig 2
PERMANENTLY
NON-FUSED CONNECTED
FUSED  spuR EQUIPMENT
O [
T FUSED CONNEC-
TION UNIT WITH
" SWITCH
11
||

=

ELN227092

CONSUMER UNIT i’ ‘£
|EE fafes & srgam 100 & #e T &= a7 Iq% A &
fore us o1 afde smr =nfew | smar AEq (FR) & yed 9EY
T & HeT &1 § sifer g st AR ¥ o 4y 30 T
§ afes 7€ ey Tyl =fe gmEw @ & forg gean afe
qrEY @ & AT A A T T T a7 MCB erew &=
AT AT FATEAT FH ITAH FITS AT Tl € |

fa@or i€ ol (Distribution board system) : 7 #THTIA:
T TSt & | S8 TOMelt § IJTEHOT Tl & |1 A7fore fahg
ST " & e aiees @uE 8| A9 fEw IugeE Sfeat &
AreAw & fIawer S & G SfeT ST gt g1 weer ®
safar aRTA #t HE F SR 9T A a8 7 #% w4«
B & ST B AT TAF B A g Hfaol (Fa<or are & &
ST € ST Fig 4 fRmmar mm 21

9% we® afkaer 800 aTe dF 1 TE¥ & Tt &, fadwor aie
% aROY WIS & A T Gl AT aRI™ F o= wrge et A
e et 1 fmforfaa @t & & fel o & o &7 St 81
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Fig 3

STATIONARY APPLIANCE 16A SOCKET-OUTLET NEUTRAL
AND CONTROL SWITCH
[ |y EARTH
= -
- - - N
-7 - N —LINE |

T FUSED SPUR / ~

| L i NIVAN t

| 7 7 RING AND NON- AN L[4

—

| = N |

I 1 o FUSED CONDUCTORS NOT \

' \ A7

be== —-O:)—:;/ LESS THAN 0.67 X RATING OF %

/

FUSED SPUR BOX J |

PROTECTIVE DEVICE-MINIMUM 409MM

| P.V.C OR RUBBER INSULATED OR 0.003" M.L.C.C

| +11]

NON-FUSED SPURS

|
| ==
ONE RING CIRCUIT (AND SPURS) FOR o
~ JOINT BOX
SSa EVERY 100 SQ.M FLOOR AREA 13A
~
AN
SOCKET-OUTLET PLUGS FUSED
\\ - o ~o———
\ 6A OR 16A AS APPROPRIATE lo—— — —
lo— — —0—0
—
— ~
7] N L
~_ = SWITCHED FUSED
TWIN OR MULTIPLE N~—_1_ _ SPUR BOX
Eigﬁﬂﬁtg#g \\ :’_ | (ALTERNATIVELY
COUNTS AS ONE Wl 1 CIRCUIRSRESEER)
I —
6 NON-FUSED
SPUR FROM
NEUTRAL 32A EARTHING| THE ORIGIN OF THE
BAR FUSE TERMINAL | RING CIRCUIT 3
g
5
FUSE BOARD z
w
Fig 4 Fig5
CIRCUIT FLEXIBLE FOR CEILING ROSE
1 2 3 PENDANT LAMP {
EARTH TERMINAL NEUTRAL
Lol Ny Ly | Ny | La [N — + VORI
1| M| 2 N2 e M| L) SRIE
i ROSE AND
SWITCH
1 Lo—F——7—
1 FUSE ON |<—— HALF OR
} | PHASE OFF WIRE
3
= | @
[—— [ / > swirches —* 8
| . o Fussl 9 I PHASE OR LIVE WIRE 2
| | 2
B N MAIN 1CDP 5 . . .
7777777 g
16A,240V 50Hz g T 9ARA § grar fAwtor 921 2iar gafog Wed & g9 Jorrel
w

e, difert T an |t gt F ST Hieaw we |
ST 1 TATHA 721 2|

164

e site @ifes Tt & i (Looping out from switch
and ceiling rose) : Fig 5 # a¥a it fafy feas € @
fSrereT s s o strar 2| e & efifmen & S o
AR &1 0T fea= a% qu B oar @ genfe 99 & =g
AT & T A & UF &1 9 AT v € s Fig 5
F fam@mem T &1 37 qelt ¥ WY Hiad agd 3o Bl 2 |

= & i (Looping out from switch) : & JureT &
3t e A uF Fws At ey e e S & s
Fig 6 # fammam & | &faet &t o % fore %1 i =g
T Hfaat & T aF & s Sar 2| gF 37 et

T TEATA Tl I Srarl

Fig 6
FUSE ON BRACKET OR
PHASE CEILING ROSE BATTEN HOLDER
Lo—F—F—
NO———
NEUTRAL
SWITCH
TERMINALS
CONNECTOR
FLEXIBLE FOR OR NEUTRAL
PENDANT LAMP
NEUTRAL TERMINAL
J ; TO NEXT
SPECIAL SWITCH PHASE FOR LIVE WIRE ELECTRIC o
POINT g
WIRING WITH TWO TERMINALS AND ONE CONNECTOR SWITCH %
w

¢ 3-we Mfert T & AT (Looping out from 3-plate
Ceiling roses) : 30 Y&X & TUTeil /, o1 efiwer d@ifenr
TISTT T START H¥ &7 ST eidt & st Fig 7 § R =

qEv : TAEEREE (NSQF swifta - 2022) - s 1.7.62 & awita i



2| 4% (a) # goT § TH TNt § FH Bl 1 T ST % & & SU A1 € ST Fig 8 ® famm o 81 w=t uw
g, Ad: IRA % FB W | I8 JUTelt = e | | T Mo & 1 el 9 #A & dftet A S €
3 @t & forw aw fafyr et &t awdt &1

Fig 7
PHASE
NEUTRAL Fig8
o TO NEXT 9
NEUTRAL
CEILING NG TO NEXT
coan POINT
— {
LO — [ ‘|:I
g NEUTRAL  — {
PHASE " o =
FUSE ON CEILING ROSE
/ FLEXIBLE FOR PHASE
TWO TERMINALS PENDANT
AND ONE

\FLEXIBLE

FOR

PENDANT
R OFF WIRE PRI
S~ SWITCH

LAMP ]
CONNECTOR R :l\llJ”l\_lHC'l;l'—?RNEEIBEOX
CEILING ROSE e

WIRING WITH THREE TERMINALS CEILING ROSE

ELN227097

ELN227098

d ST S | 7T (Looping out with junction box):

ZH Uil | ATelehl &7 U SISl i fadeor g & |@f o9 d
AT ST & A =T, 2-we Tl A dftaa & 9 argal
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ta® (Power)

zawinew (Electrician) - swym amfRar s

v 1.7.63 & gwRE e

e art # few #=1 R (Principle of laying out of domestic wiring)

IEHT . 39 1S & A H T TS ST qh ¢

o ANMIE, TR(QATA W, AlHhe-STHAH, TR STHAH F AT AT IAS IGIRT Taq10

o BIS At ) =mqeT @ "ata fafasa )

a9 A% @O ® faga #4 # uE ar e e &
AT R uF AfrSTam S e # f3ar S 2|

FAAE FE HA & ford FF TOH FH § T8 39 ATH=H
AR ARSTOT dEe & g W g w9k
AT FAMied A A AT A AT A1t |

AR I AT A@l § w6 T80 Hf J87 &2 & o
e 2|

st RE (Layout diagram) : B ITHIHT TAAT
dTawEATS F foifad & | 3 2 Afa 3o Afo=me e &
=7 | faga &4 & 7 7 2|

(Fig 1) ® wafiia sf¥=rma st a) &= TRE &7 UF a¢
w7 2| 9wy & fre fordr sifSrpeqar & 7€ & ooy & faw
# g AT G T ST FT GaAT GAAT Hi IoAT ST FATHAT
T ST SHHT TS 2|

Fig 1

3 3 |450

LAYOUT

ELN227111

3 WX HT ATHATH ARG HaA & aRgaarel STt At
F At #x3 # wyeh e Sar 2|

T AT ARG | IE A9 @ o A =ue ade 9% @ ear
THT AT & AT GAT €, AT A=Y & AT & H&AT 7T & AW
AT IJTHEI |S weliwt % |fed fowet grr giua #=r smavas
2l

sftret s (Installation plan) : (Fig 2) 80 st
H srfersraet & Susheon & ferfar ot stfersTam &7 anrw @wy
ft fam o 8| R o o & o srfireTs st
=T §9a e[ 81 AT & A HrSIC % T STHLUN Y (eet i
% #1= F G FAW TATG H IANR FIA & ford ARSI %
TF B 9 % Sfaafa frar s awar €1

166

Fig 2

INSTALLATION PLAN

ELN227112

uf¥wr 3@ (Circuit diagram) (Fig 3): o1& et & @y
(Fig 3) t= famiy &1 & fordr Ry & avawert &1 FiwT s
TG A¥AaH 9§ AT @ 2|

afvaer & fafrer ITHYOT & AT S T HLAT TRAT ARG HT
TS gar @1 (Fig 3) us o &t &7 fafser et & feEfa
F & ford afiay o &1 us IeEw 2 |

Fig 3

N I
240V
50 Hz

SCHEMATIC (CIRCUIT) DIAGRAM

ELN227113

AW @A @ (Wiring diagram) @ (Fig 4) a& ts tar
A 2 o gewt #t sta 9 fRrfa &1 arfas wifas @ea
wefia e = 2 |

Fig 4 ¥ at fafser eamat & Iaa awdfas Ry & 1A us aw
=t et w9 1 geel= T T 2|

ST &1 faggd FHT & oo fod § o are & arwi & oftw st
FY & o ATE RAIT F7 T TfawT a1 &A1Y & 9991d 249 &
o e s =T |



Fig 4 -
‘f ! LAMP-HOLDER
WITH LAMP

1
I
I
2

TWO-WAY SWITCH
WIRING DIAGRAM

TWO-WAY SWITCH

ELN227114

BIS ffa® 3% N.E. a1~ =19 =491 & "=t~ f+= (B.1.S.
Regulations and the N.E. code pertaining to wiring
installations)

AT T ARSI T AR 9ga 2w 1910 St &9 =X
AT gl A oo stefa steefir e faamr 1956 @
FEfRE &7 (I qear) & faga sngfd sifsrd & swfis
e % ST g 2|

AR 2 AfreTe & gt et & 39 @ fie &F o
e 2| @t BIS fazw wfiwr aga #ie (NEC) a1=r srgefira
g 2|

BIS a=t # =T & &t =@ (B.L.S. regulations

pertaining to wiring installations)

A =ae (Wiring) : tF Remeft wam & ar & & =
faferat & & 5 U &t ST ST aFdar 2

3% Y 9T sw¥ar PVC sfide staar S am &
Hed-3ies AT & J&fd
FTegE AR ST T&fd
a FBIT T FEIE AL &I
b 3T IX-4Tg FEIC AR I
gT FHRT A @&
AY Afhe FRY TER AfFe A JgAT AR

fafts R * @ afde (Sub-circuits - different types):
a9 Afde fw 3t aget & fawioa st &% 2|

TR X 99 @9 Afhe (Light and fan sub-circuit)
« o |9 A@fhe (Power sub-circuit)

T Fo(l & A7 ATIAT (AL IS T AT =AM | THo - AR
wifts afRoet & ford gus faawr aie sy e |
TEI AT 9@T q9-qfhe (Light and fan sub-circuits) : T

IVT TRTY I THTET AT G@l T qY ST &F T & | TAF
a9 Afdhe § THIT 9T A 6A #Tahe ftw aa ey a9 famgen

& erferss 727 e =1ed | I da @fhe 9¥ 9T 800W ¥ afar
gfera g | afe gt & o v g aRay 1 fIreme et
g 99 af¥uy ¥ 9@t % @@ 10 & fee T2y enfvl

oivk &= @fhe (Power sub-circuits) : & o1fts @9 @fde X
T 3000W Sfaafa W T 91fed | 5% a9 afhe § &t
o srfere et a2 &

e faeft @ afhe 1 W 3000W & SAfer &tar € at S& TRwe
X AT BT AT AT & fa=e fawer & s aned |

AT T & AT I & a1 AT J&ifed &t fFe=fa
& fodt uF Foir enll | ST ar dEe &\ 9¥ FioEt #i
saferfa gt =rfed @ fasfat o aeamt & of g g
#r ferfa & fwfr =t arfer 7 et =R | wef qar & 3w 1.3
HeT & FATE a% I= [HFAl FATE T AT AT GoheT 2 |

T T &7 TEdT @i 59 g e =red 5 w1 e
GATET € § TS & AT AT ITANT & 0T I I H5
BT T I |

et § @ifent wwmr &t e w3 & o wue & s
Foft g1 & ST & St 2|

a«ft #Hfifeat # ford g glaem wfemm, oi F1X FE, awwET
TATR | TSI Glagr e &7 g & et € | g Fiorat
A & A=Y giagr o frfa § e =med | afe gt
e & af 3 "iaw Afea gmr 7 |

aeY & T & o ot w&6ifta wrfes s dfta &=
e |

e e (Socket-outlets) : @t =g s AThe faetw
7 fo g& e & g =T X e # Ifa T wrl =
q o T A & Tt gwr arted |

aft FAL § UG W I¥ 94T G F arhe e g
rfed ome @l =6 T | F97 A7 T |

TR Y 9@ 9 Gfthe § Fao a1 {7 6A AThe T i
16A Frhe it gors St & fefw &t o o e wfie
# gt | 6A drhe foutw, afe g wef & 130cm & =€ ¥ €,
Arhe ftaT 08 w2 | St g=al F A A e A g/ F AT
gexals fHhU MY Alhe-ATSede FT ITANT FHY &I FRrwrier #
Eicild

e fte #dqe & 25 sar 130cm 189X 7¥ET aifesd
FTE T¥ Aferetiua e |
STIST 7T, T HETT, Y& aTet HeTl ST TEAIT F&TT AT HT

Ted W IdF § 9 & 9 Uk o= U7 16A drhe et f@am
ST |

fardt ff mwe § 130cm & &7 1R 9¥ Hig o Arehe ety
TEr f=r s/ |
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w4 (Fans) : & 9@ &t difert ot sryar fafrs @

Ead & gt e s | s & saRe el difer

W # G & AATET U fes off e S|

F2 3T ST & A9 T© W S Y JAqT FST AT ASHA SSI

& ATUT TG T TG H T T ASHEAT AT |

& % AT fAfae 7 & F+ft difehr 9= w5 wet & 79§ w49

2.75 HexX & FX deHT AW AR

79 < (Flexible cords) : fAw s=isi & for ey et &7

ST &I |

o TeEA & forr

+ 3% AR A & o

«  gfRaed T AT ST |’ TS T 7ol SR & FAMT
form

BIS ¥ NEC # 9l ¥ AR IUHION A Haed &

JEw (Mounting levels of the accessories and cables
as recommended in B.1.S. and N.E.C.) :

g AT T fAaeer S # wt = & 2m § 1fE HAe
TR Bt A1 | 1m T FHE Gehiae W T@AT =it |

aoft geRrer =TT wE & 2.25m & w9 FAE I¢ qel e
e |

Foft ®9F aat & 1.3m & Rt F=g a% g e | s
FIER ATae A Ft 0.25 3rraT 1.3m & FAT ST =1fed |

BA 9@ & dF @I A F F G oL 2.4m & FH qGT
BT | B Y 99 =ed & a9 JAqqw gouiae 300mm & FH
TR BT | gt q9 & Faew fHT aifod FAE a¥ &R afed
AHST ATALOT T AT TRS AR ®AH & B § qIAHA
B X 3 W ad & 1.5m FAE T AR AT FEge H T
suiel

g+ (References)

[.S.732-1963
1.S.4648-1968
N.E. Code

TF I Al % JIARIT WTIAT R e T ATLRIM 2 TR HAdA & THR AR AT H1 T899
(Selection of the type and size of cable for a given wiring installation and

voltage drop concept)

T . 39 1S & A H T TS ST qh

o T% URUY ¥ foru e & w== & T o 31 Jg At & W | a|rE

o T T A A TW@AT AT B AT |

U Yae 9RO & forw Sfae & g &Y e i Ay

F¥1 F foro fRmforfaa amat o e @ sar =flRu|

o RO & T AT AR F TR & oy Hieer & T2 #ir
U HAT |

o Hfgel FY YT g8 &THAT & AT GT Hidel HT 15T |

* e HT ATHR AN AT TS | ool § ATATI dleest T
¥ AT Far 2|

o fFFEd & AR W A & FAaw ane |

qROYy F W@ AT TERT F THFW A FAOA@ F T2 F]
e T Smar ® |

T A0 IR A9 FEAT T © 5 9T AT AT 7 TANT
% foIT & X JATaT 7% @ AT HAH | AGIAR H{ad & THR
F AT AT 2 |

IHE SATCATAT A HT THE ATART & TH & (ALiRa Fear &

ST It & forw I 87 | aet 1 it fAfdw &3 wfawr &1
THX AT AT TFdAT & |

HIAA HY YT TS &THAT ATSH FT FHAT HIAT & |

¥ TedT F9 Je ¢ & aRay & gy &7 gar e se s
qftay § FaTfed B #1 HWEAT € S FA AT AS H T
e fer o B srar 21 aft a9 e s & gy 9 =
@ & Al I G AHAN g7 & S IRy F § yarted v
gl

fafSrar #1= (Diversity factor)

Af amafas Rrfa & tar AmeT T8 gar| wwmer @Eer &5
ferfa & uF = w7 |9 afa # F S q6T G o
T 3T AT o 7= "/ qrar @ & G off g e et
faeTe amge (A 66%) ‘S g |

TAE TF ad A=A g1 & o fafvrmar a #=a €| 59 aifsa
Ate & fafswiear a@ & o T Smar @ at 89 ate 9T A
g oF g T | F'd © 39 fafsear & a@ & =@
T A9 IREferd Hfaer ¥ JoT | SIEr ATES & Heer
T TANT HY Tohet & |
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FEFRT IS & AT I T TRTT F &1y TiRepford v Sav
& ST 9T 98T #XA & o SUgeE e & angst gkt
frar ST 21

e ® diwest gw (Voltage drop in the cable)

SUATH H AATE AR A & fog T ITAH TRAT &
fiae et o wrde & @ aleedT T qATE % fovg 9 ateedr
% 3 % & AfIF AL g ARy | S fF Fra & R aEes
IAF § dleest a7 Ha<r gfawiyr & For gfeq gar 21 BIS
732 % AFATE IRA | T€ Alees T AHE qATg alees & 3
gfaora & Afers 7€ ST ALY 9 ITAH qers fog A
AT § fReft arEe &t i wrr Srar €S9 "o arae a49r
ferfa & sraefa stfersan oy a=q & @ 2|

tgfafaas &faw & fog 3o 3 Y 4 i dfar *few & forg
T 5 dieest g0 A Al Ffae @ & w4 F fig g6y
gardt €1 afe Ffea & qmr diest g9 3% dleds g FT
fAeffa dmT &1 o FaT1 @ at atees 19wt dErei & v
@R & oI d&A1e it e a8 |18 & Hiael A1 SR |

Ife afRay & aicdst g0 & T919 F fory Hfaer args agr@T Srar
g at Ffaer &1 fFaiR ag g &l &F 9v7 w31 % forg oy
Ffvfora &1 gas aRuy a1 37 aRuy & d@iw a1 *few
i, S st AR &, F AT FA F G TS GAT TG
atfe aifed a=ma gfvaa BT s (BIS 732)

IYIIHET Ft TS F =W ateear (Declared voltage of

supply to consumer)

O AR, |E AW 54 F SFgER ITATH & d@E & THH
fag W alew # A a1 wow diew & Bafa & 5 wfowa &
et faferar 98 el oY =7 SR STt 3= atcest &
ferfa & 12 wfaea & stfes = enfr| 39 arat # Fig 1 &
femmr m €|

Fig 1

GENERATING
STATION
415
33KV 11kV. o] 7230V 5% FACTORY
— 12.5% =
SUPPLY 3%LIGHTING

12.5% HT SUPPLY
33ky CONSUMER TRANSFORMER
3%HEATING 3%MOTOR

CONSUMER

L.T/MEDIUM
VOLTAGE CONSUMER

12.5%|E.H.T.CONSUMER

VARIATION WITHIN 12.5% OF 33kV

LN227141

PERMISSIBLE VOLTAGE DROP-DIAGRAM z
39 9 X I ATE T@AT d8a¥ SN fF o UF qew A &
oTRT YaTfed ETeft € At AT gy g Afaere v Ieaw Fear
gl am # gl Ffae afawry F sngufas St & o o Ffaa
F S AT Haw F AT Fe &7 9 AR e €1 GF
fargaetem &t afauaw & sfy ogardt 2, Tew any wiw
g1 J1fRT atfeh §8 TE &7 "geAr 7 & | Hfad &1 aEs gad
AR (et 9= HTadE A gl H dteas F19 T AT sfeer
gar el

A qBAT NN & ST qeesl I FT 9T A & a8 &
Hfawr aEsr AT AU FAAfAF dieedr a@ ST IuHI,
gt e foselt @edt & fAwre &t aftor #wear 21

et gra Ft worAT (Calculation of voltage drop)
DC ¥ fte %t AC ® gt a&w ke (In DC and single

phase AC two-wire circuits)

TRA FT = FET X HaAAl FT FA (AU
= 2IR

st | =T & 3T
R &adl U& =Ters &7 Sfa<e &
(31 ST AT A=)

el Fel diedsl YT Hidd & ¥ F g 1 Fiee I Ifq Hew
3o T @, & AT g=ar € 3 snr S arawlt St hfeet &
fRame & foram mar € o Ffew s feiRa a1 F=q
FEAT &1 UE ATHAT F Y THE F gRT RO & fou X #iex
darg & forg ateest g1 iy srgar ko = smar €1

{Length of }X {Actual current
the cable of the load

Voltage} A
drop Metre length of
Rated current
the cable per one} x
of the cable
volt drop

XY

Metre length of
} < {Rated current]

the cable per one of the cable
volt drop

3 %w af¥wy (3-phase circuits)
Voltagedrop = 1.73 xR = 4/3 IR

EEL | ATET &Y BT &
R #a<l UF #Ie &7 Sfa<ry giar & |
frfafaa e & ST faget &t ere G < a%ar 2|
I8 1

gt afed 3 %1 415 V gwng F ary fFfafea de atfa
g, 98 10 T=hetl, 3 aTIwAL AlST, WIS 8T, THE 9 AT
HAT HeT AT e ST & | g9 w&AT & forg Hfeeswr st
st I |
1 T FTEIT e TH & 3 TR9T F 2860 d1E |
2 13A ame st # 3 x 30A a1 aRwei & qmEw arex

gifdr

a 1x7 KW arex £z (Instant)

b 2x 3 KW faase &ex (amermia fe=m)

C FiohT ITHI 1x 3 KW
1x10.7 KW Fa<
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I IRTY # €T 7T UREY § qisford # S & @i
e arfersr 1 # ReE w1 €| arfersr 2 § fAfSraar a &t
feare # ad gu gy # aRFa |

A o o =S Jieest 240 diee & &Y 9oy § a9 & 6
T ofarE 50 Hiew §

3% F & IR AGATA Ateesl F1T

_ 3x240
- 100

@ 3 &t fAfde #3a gu, afy 3= U T w1 aEw
35.0 Tt mm & it 69 Amps TET FT TqHaT T at
69 ufaER fAuiT W Aiew g w&@w 7.2 m FHfew W
¥ forT m T Enm

50 m Hfaar T F o 69 wmw T YT o St g
=50/7.2 volts.

65 amps & forT ateest g

= 7.2 Volts

_ D0X65 s volt
T 72x69  OOFVOS

% TfRoy & amafas dteest g9 I 6.54 ST AW AT
7.2 % Frir fia¥ & A T Hfaw 2w & fog IugeE § |

a1
. o gy wnr | ot | ffvwear
q. (TmR) T | *fmge
(F==2)| =Agm
T AT
(zfrr)
1 EEIRIEC L] 1.9 75% 9.00
2 | qET i 30 100% 30}72 00
ii 30 80% 24 )
iii 30 60% 18
3 | areY &Y 29.2 100% 29.2
(ATeetore)
4 | Trex e 25.00 100% 25.00
(ama &)
5 FHT i 125 80% 10.00
ii 445 100% 44 5
FAgRT = 2131 189.7
T G AT (PE 3 gY) = 189.7 amps
3 STl ¥ %A1 1S = 189.7/3 =63.23 THE AT 65 amps
gfer et

oTg FEIE Al — FEA — T TAW A Aew # [t (Metal conduit pipe - methods of

cutting, threading and bending)

I [ ZH IS & A H AT IE ST Fopal -
* FEAFHAT ATAR TF U1 Fwege Aeit F Frewt {afy amn

o Frege At ¥ AT T THA AUARN T At w g we

o Fge ATUSw ® W fafvsr Sawwen i gE s

o FrEYeE AT Ht AITH THT ATATHT TR AT Fit AaZ F7 |

FTeT (Cutting): §€ ST ATeAfaE Fege T (Fig 1) sram
AT e ATt (Fig 2) & #1e ST @t & | el oft fafer o she smmer
F I FSIE T TF Acl bt | T F A7 A0 |

Fred & qearq (fFdt fafr /) (Fig 1 & 2) F=ge #1 sik®
faT srefier ¥t & (Fig 3) srorar aweet & siraifed o et
afRag® g1 T FT AT =nfed |

T3t faf¥a #34 #1329 (Purpose of threading): &=t sraat
A 3T & o ST Fege A ST AETEAT T FIAT St &
AT et & FE T FSIE FI IT ATIAT & SEG FIA % ford greaAt
AT &1 SATaeHAT BT & | T TH0l | e ge Aferat I it
11mm & 27mm TS & S ST ST JFHT STAAT JTHIV BT
T T I AfCET § &HET #7 a & ford a9 snft |

Fig 1

il (T

1

\&
‘{p

'y

ELN227151

T2t I (Threading): F=ge T IfAt S AR R &%
gy fAfia Y st @ | gfeat F1ed & Tedt Fege F A w
FHET AT AT | SrATIEHAT & AfF et AT B 9 F geAv
TE SR ST &or & <fera TEr el
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Fig 2

N\t

o ——
A [(«((W(\“mn((
{{ Q

ELN227152

CUTTING A PIPE USING A PIPE CUTTER

Fig 3

d) NORMAL BENDS HEAVY GAUGE

b) INSPECTION TEE
CONDUIT ACCESSORIES

ELN22715K

ELN227153

DEBURRING PROCESS

forelt O Ee T ST A FY ST UF A QeF TEl L i 369
FYC A=A & (e | feg SNAT SI1 TF TRAT ToTeh 9 q¥he
TS B AT SHH ITANT T TS FHT |

Frege ATt U AT ST T AR ATt st
(Precautions to be observed while threading conduit
pipes):

1 Fege & e & o o gieat aaet € i #¢ 3
2 HeIE T (AT I THA JHT AT Ee H< 08 T8
F Fled § qeradr fHadl & Y ag 947 af &t 2|
3 3T WIF A IGHHA YU F THST HF 8T HY ST5 HF Hed

aret fF & == X 39 & o v 2|
4 TTE F oI & ST F B & ford HAT FIA BT TANT FX |
FI BT T TAWT T Y|
Frege AHMETH S8 Tadid, #te Ji¥ &9 (Conduit fittings
like elbows, bends and Tees): = @ A=l ATHE T

SfvrEt & Suaer 2|
« @A (Normal)  « f&r w= (Inspection type)
Ig T aie & fAfda =ia 2|

BIC AIST % [ord FEAT STYH & T AIS TS AIST & o1d ITLH
& arTd- SEt A AR Jifenr F i Fege g @ gefar
FT I 2T 21 (Fig 4a, b & d)

&S FT ITATT F{T T AR TATAL & ford siar & | Fig 4c &
fafere T@R & STsew Feid ™ 2 |

FEFC FT(SAT HT ITAN AR AR T FrSIE Hl T8 & (ord BT
€ | 37 FIISAT T ITACT 73 ATERT | & Fobeft O & a1 & Fohed1
glae:

a1 =rex ¥ i s

« @@s! 9ar PVC & ffia gt gaet

AwS! AT PVC & i stféres gawer

Fig 5 # fafswr wfeat afed 57 g it @@= it 9= fFan
T 2|

g Fege 999 (Metal conduit boxes): 3g F=Je T &HTIH
T AIE TUAT ATEY g F €1 FeFL qTFas I ST & qreAe
# zraarae gfe & fafye smefa o smam & arrst Saaer
& T, AIHIT, ATAATHIT, AT Tehivr 15 & T, 5, B aiw
T 97 ftw & @@ i & 2|

Fig5

@@

) SADDLE, DISTANCE ) SADDLE, HOSPITAL ) SADDLE

(= a——————————

d) SADDLE, SPACER BAR TWO-WAY e) COMBINED SPACER BAR SADDLE

ELN22715L

CONDUIT SADDLE ASSEMBLY

7 frtw &g wivfir sraan fafa & e effi 8| &1 &
X g ey o arem [ © fhe 5 9= a =g
FTATT T4 &7 ST i A fut & fRrfa fafadfa &
& =nfe | (Fig 6)

Fwege Al Ht AreAr (Conduit pipe bending): Fig 7 &
TTAR FregC Hl AT [Hel THEC H T FIA & ford faifora
FIAT AAAT ATSAT 2T et w7 & 1 90° & & 7am AT
gAT € & Fig 8 & AT AT AT ATa%aF &I & | /S Fege
srfereTa YaT & $o faae g 8t awdl © | ST ATavasal AgarT
3fea gfts g A@ie ¢ far o a6 2|

TF A3 AIS T GIT SAUAT U TFhl Srorar wis+ 790 g1 39
SHR WIS &1 1 @l © | A1 & TH Fege ae @A 7 BIS
STIIHT % STIAT AISH STIAT F (AT & STANT &1 JoAT § Frege
Afert % AteA H aEdr o ARy |
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b) ANGLE
CONDUIT OUTLET BOXES

EL15271A

Fig9

ELN227150

BENDING CONDUIT WITH THE BENDING BLOCK

Fig7

b) PASSING OBSTRUCTION
OFFSETTING THE CONDUIT RUN

ELN22715M

Fig 10

BENDING CONDUIT WITH THE HICKEY

ELN22715P

Fig 8
PIPE
\ WALL SURFACE
WALL SKIRTING
7,

a) PASSING THROUGH WALL SKIRTING

WALL SURFACE

| ~——

b) PASSING THROUGH WIDE CORNER WALL

Frege AieA & ford af< Wi &1 Iw=wT (Using bending
machine for bending conduit): == & @i+ & fora fafer
ST 1 AN I & | I+ BT STTAT 5 ATCerd AT & T=ATferd
faFam ST &t €1 Fig 11 & wefiia g& yarfoa 79fiw 8| F=ge
& T ATHIY & fordl T AN Flele A1 Ft TRAfdT HLAT a1 |

Fig 11

ELN22715Q

BENDING CONDUIT WITH THE BENDING MACHINE

ELN22715N

CONDUIT RUN THROUGH OFFSET WALL SURFACE

Frege At & fordl #ies = w1 74T (Using bending block
forbending conduit): Fig 9 & Saffid Aie® F1 aiiad+ &%
AHST ATAT & 9T AHST § (A sAT AT | S+ Fege ot
A & ford ST O3 81 | FreIL % S WIT H [AFef &1 g€ FeA
& fort R faenifora o6 ot 2| waer w1 &Y afert & we
# T8t a1 WY FT TLH HEAT A1ed e AeAr o 2|

Frege Ht A F ford B &1 T (Using hickey for
bendig conduits): Fig 10 & s &3t o faviw At g
giar | @ g &t Tar & & 9919 @ fRH #7 TRT Aolr
& faoty TR 1 BT =R R & IwAhT & Afort Fr AteAr
sfider storar aa ferfa § & awar 2|

AITd THT AYATHT A Arel qraeni=at (Precautions to be

observed while bending):

IS A9 T q&d T TFh & fofd TIwh Al A6 &7 &
ge gmT =31 |

e e dfese Afert ST el € Fif & Aed a9T
fars &t |t 2|

Ated # UF a¥ fafey 7w © % " aF wof ¥ s a¢
& Y I & AT qie o |

S AFET FraT IS & fordl TYh FXA & Al [OF Taw FF T
A & fAwwifo & o |

gfead #T o & ATl Aeq a7 & Tel v 2 |

HIS S AT Al & AT 6 ATATE o AR Rt
F T F

A BT HISH H¥d G AT AT HT ITART T HX FAA T qd
FIA T FAF a1 § fawhie g a%ar ¢ |
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Ta® (Power)

zgawitww (Electrician) - swya amRar sam

v 1.7.64 & 1.7.65 @ gw=fta Reaia

W qE, TR T A Faat & @ #we (Test board, Extension board and colour

code of cables)

IV [ T UGS F AT H AT IS AT HAl
* TF VT qE T TANT I #t {AfT Ft =wean w2
o FHIA # T AT FAX HE @0 |

W a@i€ (Test board) : & = =i & wanT fAwfafaa
AT T % forg famr S & |

srfafeswar aieter (Continuity test) (T it % arer oft
# FifoE @)

TETER : T FSa, Wi A fRAf oY e ez w@fer A
qTET

«  dYum gfietor (Direct test)

IO 1000 a1 a1 9 [giT & fasteil ST #7137+
I ST & FTH FLA w7 T |

Fig 1 & &= fa=mal i fe=on & ary dduw &1 JeaEs
e e aiE ¥ e @ €| IuE AiwSt F aEd gy,
a@e P, AT P, #idt uha %ol aATg ST Fd € Aarh
athe P, 1% effae s T’ &<l L, % arer Sfoet § oha &
TATE ITAXT FITT & |

Figt____
N 0—+—o0 T~o——ac
[ |
} I } Py P, Py T
| 4 4
[ | C C C o
[ Lo I | | |
L ue OO @K @O
N o /lif‘ < 7o
[ I S, L
s, R @ 2 S3 3
L D—l—o\j\c — 1 — b o o
iiiiiiiiii F.
2
E o—@ =
TEST BOARD N
SCHEMATIC DIAGRAM =
uwr

faar aieror (Continuity test) : T fAxaar ¢ & s
T T SATATe IUHIT AT @b P AT e T % arer et
AT € St At L, & &y #Svft 7§ @ o) few S, gy b
| T TE TEE AR G J€ IdT o & forg
foFaT StraT & foF Suweer gar affe & ar wé-afde | ww ffw
TR IJTHX FT TG A(ST AT At aeft L, F i wdrea
FLM A T I=T dleesT ITHLUT T F THHI &I 397 |

T A THF & ATATE ITHL &% FATEIY AT ITHLT AT it
T AleesT A ITHIT & ST F1 AT AT AT Tl € |
I THI AT AT GAT Afhe AT ITHI # I=7 qfaere & Afad
FXAT & | T A0F & UF AT FeAl A ST ATZE & L2 9%
frT S wFar € (Rfex & & o<t L, i feafenree gandt &
& w=iex &= 2) |

T YT e are fAvaar 3T &1 WY &9 w¥ar 2|

Hrerr g1eTor (Direct testing) : & P, AT P, % &1 ITHTIT
Fl G TISHL ACHA & A& IUHLT & HIH & AT bl o
et g |

w= (Fuses) : afe g% a<it & Y&ia e sidl, af a8 T
FATE FAT & | gAY oM qrr ot & g=e ait L, &
TE 0t T W F, gad & a1¢ & I8 Jerd ardr & |

I THR X qIE TF Gl AR AW o de g1 © foraw
AT AU HTH F FINT BT ATH H ThaT & |

#few &1 @1 gg=w= (Colour identification of cables) :
FHAeAT FT FAT (TM) IT6 FE H Jardr & | &owelt 6 & g
[ e H BT AATHAT F T8 FEAT AMBY AR SAfEw &
T & foIT AT [ d¥e T F3AT AMfeg | a1 | 7 Fie
Y FEARH T Tohad 37 U € sy Tl fasteft #ie g
farrfRer # 7% €1

T 1

TTART HT AT TR Hherd T[T FRT
T AC %t 1 L1 AT
JUTTeAT %ot 2 L2 frer

% 3 L3 Frer

g N AT
EEETal % 1 §] CIES
AC JUTeil et 2 \Y; frer

% 3 W e

e N HTAT
TS TATHE L+ AT
DC 99ITeil  ROITcHS L- CIEI

e dre M HTAT
g AC %S L AT
SOTTeAT gt N FTAT
(T %)
&I ATAR PE ¢ T T
q E |ATAF B

I DTS
FE GT TE
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TFeTH @€ (Extension board) (Fig 2)

TAASI IS H1 ITANT Teael (A ITHIN [AefAT & Hare
% forg e ST € e a6t oft ST e S € ster uw
qUT | AfAF H@AT § Hhe 1 ATa=SHar sl ¢ |

ATV TS 2 FY (AT) 3 FX Faed A Al T 10 o &
|1 93T {1 T PVC (AT) =ATfee & a9 & are fafsrr sty
# Iuarer € fam 9t 6A i 16A ¥ & gtar 2|

ELN227212

EXTENSION BOARDS

HS[E TR -FEEl & THER-A4g Fege (Conduit wiring - types of conduits - non-

metallic conduits (PVC))

I | T IS & A | AT TE A Fabt
o FERT A 97w fafve wewr & deEr & g =

o ST HeIE AR H TWATA IUFION & Faforer wawme e |

HTIA: HSIC F UF eI a1 39 & &9 7 TR B
ST & | A AR Fege UEr vt @ S #r faser
TTIATST § agd AT FAT Sl & | T HSIe | & Hferet Gt
STl € e fww a1 e aEel wWoanta & St @ At
EfaT i qUTEAr F Fege AT F'd 8 |

#eet % T (Types of conduits)

AR & g AR T F HSIEl H TANT iar @ |

. g% & He9e (Rigid steel conduits)

* 37 syt e (Rigid non-metallic conduits)

« 7= %< (Flexible conduits)

. 77 wgtfa® Hege (Flexible non-metallic conduits)
g w4 (Non-metallic conduits)

¥ HEAY WM, TeteaEd age (PVC), S aH e
qretfi (HDP) ar atefifaqmaer (PV) & a9 5 €1 39w
% oTerTaT, PVC &se T X T@EtE T & T 39 3=
gfaeiy 3= STEgdfde® arHe fAe as o e ana &
FTLIT ATHA © | 37 HSFLl T AT, FiAIC AT WHEL § FAAT
ST HHAT & AE IHHT g STHT TAT TSl ST |

Tty FifE @6y & fawe oa1g Fsgel &1 gaT § gt 1w
(1.5 mm & & ffer wierd & ww) PVC ar3d 3a+ #eiga Tt
g | 9w PVC a1z St Wit i & € @i I=% wug wfawre
g q IR | ST € ST AT A1 d9g F T8 F Thd ©
FifF 93T #¥ "ieE 2 mm & STeT 2|

F% PVC oY 77 € format smeme armft fasiy &t € i @
85°C @ ATY @& & forg &y 1w €| & PVC Fe9e 3 m &arg
# IUere B 2 |

Fe[e R yonterat | fafYeEmd (Variation in conduit
wiring systems)

ST AT FATAT TAT & & TFR A HSde TR qonferat €
e ar sAeTfers T % forg

IS HeE aTARIT TUTel ST AT &1 ddel X %0 Al & |

sye (frie) dee aafar Jurelt St #idie, @ aT
e F +fiae ¥ S €

Exp % w1 1 =9 (Selection of the type of conduit)

gifea® a1 PVC #$9e d9d &A1 § 871 &7 & A1 ¢ |
FEIC & THW H FI (TG AES T ATERA Brv & |

I & THY, STex AT Hid¥

ATATAL FT THX, Y AT A% AT (Aehies a1 HH
ST FTHAHT ATTHA

T Tog & HILOT AifaH &Tfd & forg TwmEe |
Fee daTgal # Wi WY

ST AT
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eg Fegel & forg faww Araentwat (Special precautions

with non- metallic conduits)

1 Afe el T ATH & & &7fd &7 Tl © af I T =T
g gtea faar s anfeu |

2 frmafafaa srgeat & forg sranfers Fegel &1 s Tt fHar
ST |

3 FEAuie A & T | S @t | et Jfast aT 60°C
q 1t &t

4 TH wet § et qfeastt aT 5°C & #4 € |

5 wfodra fefém e s=r et & factaw & forg

6 T % A TS ATl & A |

PVC f&fdwa 3w sgam= (PVC fittings and accessories)
I+ (Couplers) (Fig 1)

HTTA: 87 ST89 I3 H1 TN fF6r St & i Fege &t

qer e ATt 7 wfaar & W F fog e ey
THET HT AT FHAT ST |

Q) 0

COUPLERS

Fig 1

TYPES OF COUPLERS

ELN227221

@tet (Elbow) (Fig 2)

fareft e &1 g3 UF ga FT gOAe F AgAT AR TAF AR
FT UF HTeT AT ST AR | Fiedr &1 5T awroer it
a1 B A ol & gae Rt ox e s @ |

R

SOLID ELBOW

Fig 2

ELN227222

ELBOWS

#T (Bend) (Fig 3)

TF Hig FHEC % ATE § 90°C HT HIg JdT & AN WA IS TF
aer @i g | et T At &1 g S e e |
FEEAT A Hfae diee & forg foar sar g1

& (Tees) (Fig 4)

A 15 | &g qrEet ar st TEel a% Aie o & forg S5 @
T 3T ST € | T8 AT ST S A7 e g & 8y

Tt € | fAdreror & "erar & forg afe srewa &, et argy
AT &1 F=ET AT S 2|

Fig 3

SOLID BEND

BENDS

ELN227223

Fig 4

SOLID TEE

TEE

ELN227224

gAY ¥ (Circular boxes) (Fig 5)

Fig 5

CIRCULAR BOXES

ELN227225

FALT H T F forw a1 7efi= 9= F ar, S =9 2.8 mm
q FH TEI O, B Nt A I FW A | T JATH
FHAT | AR A OF B & o A 4 mm & FH TR S
A FAC @ & I 10 mm & FF SFTX AW Tl Star |

F TF 9, &7 99, d T AT A 9 A 99 o T |
U gt & o sT%vd & SgaR aEfar § gaAre S s
FHAT | DA WAT W TH AT THAT H AT TS
65 mm eRfT | o7 =t & fou Fee & AW & AUR W
TewE § fafswar gt €1 Mo gew w1 FEY I A &
FATAT ST e g9 § T AW A@ers 1.6 mm S
ey

I TH & AT, fafs =1 & &1 =T S aaat
& w7 | far strar & s Fig 6 # fRamr mr &1

PVC %2z qrgai it e, Atg ¥ Agw &1 fafr (Method
of cutting, joining and bending PVC conduit pipes)

Fee TEART FIA G, T8 A= & A1 § & darg awrdt
AT HETl Y| §6E ATATET HSIe F Aftod fRIfd & Hgaw
e +f wear 2|
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TEE BOX
TYPES OF BOXES (JUNCTION BOXES)

ANGLE BOX

ELN227227

FSIC F FAAH FFT AT 7.5 cm. gl | I & Aed
HHA AT aeAt ST AR HiY giafead G s Ty
fo TTET afena ar ge T 9 ST Siadt = I9E & &9
T & S|

TF a1 hede AT |, dee a9, el &7 st srfea #ior
A% qIEA F A FT AL SIS AT T FAWT FLh FAAT
ST | B wat # fosTe deger @ frfa 7 3% ®e yafera
Bl & g I aTgF FATN F T FoA {HAT AT FHAT S AT
LT ST T & |

T 9 UF ad Segel W eIl § =rhie i S §
FATAT SO Y FHESIel FF @Al A ITIH Forwi & Fre AT
ST | g3 Fe[e TuITet & forg ao & fafa & @& ar ar

PVC #=ge it #1eT (Cutting PVC conduit)

TF 99 F HA I THS FT AL UF SHAT F TAW FLh TF
PVC #SE TIET &1 STTETHT & FIET AT FFT & | F1E & GaLaT
A gIR B A ST AT F5 q¢ ST FT TART Fh
gT 9Y | TF PVC Fee T8 o= & 98t a5l & Hiaw
IS FT TS T AATAF AT TLAT T ATRY ATl Hferer
= & gfewar § Hfaar @1 afa T &

e & | Fege SteAn (Joining conduit with fittings)

SI€ T & agd 9w qfar o PVC famrs smss &0
TART FAT & | ATESE A & Teed ITEre @t fiay adae
#T PVC g & STe¥t dde [HTT & AT & ST Jrf
T%S d8a¥ 8f | Fege fHfe & aifermey wir ax smasE e
#r AU

AT 3t e & 918 Siie T & forw #1%t gg & Srar &
T2 ot foaaa & &% H@¢ @ A 2| uF 3 ot gAfvad
F & fog o=@ o {6 9@ an o« & qe6 e Tty |

Set faw & & HWTEAT € Y aHESE T &t Jr §
TBT UF SATETE HT AN [HAT T | T8 T A & A Fg-
& SIS amar & At IS B0l & fog a1 &t @nas &t
ferfaat & odwr &tar €1 a% S'dxY &N f wElt srEeE w;
AN 6T ST et g% ¥ @Yt darsar € St 8 m § Ser
g |
e wonferat § AU, Fege fEfET wE Y q
TR |
#=e | AT (Bends in conduit)

FyTfeas TSt ® @9 A 919l &1 I=T dTIHT ZIRT HIS F¥
a7 IIYTH ITATEH G A Hefrar ar o & forfa 7 gae
T FATT TG | Tk at FAfaT & forg s g6 # fefdwr &
AT T ST | § - dese afia & forg ste ey e
Zreq fRfdw &1 s R soa |

s ferfa & foar s |shar & ar It ame gl

7¥g %G ¥ PVC &=y 5% (Bending PVC conduitin cold
weather) (Fig 7)

e wEw # Ig e enm % o fag 9w e @ awt
FSIC T AT LA AT U | AT A AT q¥eaw [Afy a8 ©
f Fiesfe e AT FUS & WST Y| PVC Il aTT &t FH1oht
T @& W1 JU | PVC e« a1 & F% G0/ d% aq1g
TET ATF WIS FATAT AT | FEY FIT 9 A F a7 @A &
fore Fege ey ofvy &= T sl

SPRING

INSERTED
SPRING

ELN227228

BENDING OF PVC PIPE BY HAND

AT FRT FSIE F 9% (Bending of conduit by heating)

IS AT FHSIE FF Teel HIET AT & AT Bt MY fabeft g
a1 aw AR & forw fAfreror faem strar €1 Sta 3 9me &
T F¥a 09 frfa § 39 fEr aumn s | a9 dege |
Y A T 9 el €1 R & sl et & i w fRar
AT & | STet AiE a9T & S9 R & UF qr8- UF a19 d% o
o & Hi= & T fEFeEr ST ST (Fig 8a) ® fewmar
gl

g AT 9HT & TN ST 9 G 919l 9¢ ThST ST
ATk &1 7 ST Y ¥ (Fig 8b) # fIw@my s us @@
JTE TR STAFATA HIUT IT AT STCIT | ATTLTHT STLAT AT
f& @9 Fq TAT el TR U T 9% A1Y

PVC Fee a@far & qear &7 HSIc %1 dal e Fl a1
| e ATES HfaAl & A1ES AT d@r & fgiRa aar € o
uF faoT gve § § @it A S | J8 g i afvwma
AT IR TRE & 9T # AT qHhav 2 |
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Fig 8

DUMMY
COVERS

B DUMMY
COVERS

SAND-FILLED PIPE

<|/m

o

ELN227229

(b)
HOT BENDING OF THE PVC PIPE

HeEe AEA F1 T4 (Selection of conduit size)

TARTT | TYH TF AATAS Hede TET H1 AW FAdH
20 mm TTES & ST F1RY | T &t @@ § ITersh di e
g dBT ATdHl & ATEST Y ATl H TAT IT AT FT qTET
T Fxar €| 3aa 1 § 9res # @ AT A REmr T
g = & ya% TaR & wunfas sfia aes § & = o
TqHhT 2 |

uF PVC & 2.5 sq mm 640 V 3 3: el FiT Fael TF &F
AT | T AT S Af 87 arferdt & g 25 mm Farfas
FHEIC HT TAN FHT Tt & |

9 6 sq mm 640 V et F:i¥ 6 *faer vk & aew § & @i
ST @ a7 &7 32 mm PVC 9189 T ST #¥ %4 € | UF 3%

T TRl & | G Aaret 640/1100 V i I Tha
HIE Hieenl & dgEq der T 4 1€ & (e 1)

a1
IS: 694-1990 % T weel ¥ & PVC fegaifira 640/1100V 3= dgfafaw/ar amers Hiael & sgsg S
TAAF FT ATHA TR 20 mm 25 mm 32 mm 38 mm 51 mm 70 mm
e & sq.mm # s* B |s B |s B |S B |S B |s B
1.50 5 4 10 8 18 12 - - - - - -
2.50 5 3 8 6 12 10 - - - - - -
4 3 2 6 5 10 8 | - - = — - —
6 2 - |5 4 8 7 |- - |- - |- -
10 2 - 4 3 6 51| 8 6 - - - -
16 - - 2 2 3 3 |6 5 10 7 12 8
25 - - ([ A= 3 2|5 3 8 6 | 9 7
35 - - - - |- -1l3 2 6 5 | 8 6
50 — - = = = - | - - 5 3 6 5
70 — Y - - |- - 4 3 5 4
* IR AT A T AT G AHaTel Rl & (o1 HeIel #1 ARwaw san feag 7 #)
* 'S' ofif FTow Fegel & T/ Tel & aR A & o f g g § dw F S 4.25 m @ it 9 2 v St uw
Foft T Hrer & 15° I & SAeT fAetw T F3d | '8" ofie e Feret F 9/ ATl uR AW Etar & S U Fiofy 5 der
# 15° F97 & et faeiy #2 )
* HEE ATETA AHATH & T W g 2 |

PVC =« (FRmr siw &fr) s (PVC Channel (casing and capping) wiring)

I . T IS & A | AT IS AT g
o A IR qETA ¥ ITIRT Y AT q9T FFEw Faqr

o I A § Fa & AW A T F ATET AqA F A F TIT HEAT
+ PVC 39d # =ga, & ¥ S s= 0 fafyr e & |

s (Introduction) : PVC #fEr i &fifr amfir us
TTTetT & form® sraunt arer PVC/amfere Seett &1 ST aredl &
Fefur % forg foba strar € | arerfRar &t e worreft fiadt g afiar
FTat & forg Iug et & | =t fammae &R ¥ adHe arfar
T % AT % for 56 Soredy it ST Srar & | SR e

Y : gAEEE (NSQF dmifie - 2022) - & 1.7.64 & 1.7.65 & awife feia

ST yorrelt & " PVC frgaeifea sfae seeme #i s
g1 T8 AT ‘A "R (‘wireways') #Ed €|

HEA AR FET TF & AT @ R - PVC AT UASEd
Tgfafaee | FE R § SR AT SEATHRE & awvdr
FfEr wdt argw & eift ot PVC ar oo &Y d@ #§ aie}
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g g8 | gferss d 9ot & forg |9re @y iU &1 s}are
T ST 2|

TF A aART F THATT THA T8 & fF 98 Saemeia € sie
AT &7 GALT & |

fomd (Dimensions) : FEAT 377 HfUT & ATt 1 T arEs

T fobaeit are Hd ¥ ST gHdr - g7 A a1 9 @ =
gl

HET A FT F g 1.2mm £ 0.1mm T J1fRT |
qraeteat (Precautions)

1 e (FTTH) Hiat w1 IS A9l A HH (STHF) F dA
T H of Q|

e 1
TAF HT AN 10/15mm x 20mm x 25mm x 30mm x 40mm x 50mm x
AT e 10mMmaEst | 10mMmaEsT | 10mMmaEst | 10mm aEst | 20mm qEs 20mm qEA
sq.mm# Hi R i R R R
et W H. awt W H. AT A . e . AT . AT .
1.5 3 5 6 8 12 18
2.5 2 4 5 6 9 15
4 2 3 4 5 8 12
6 - 2 3 4 6 9
10 - 1 2 3 5 8
16 - - 1 2 4 6
25 - - - 1 3 5
35 - - - - 2 4
50 - - - - 1 3
70 - - - - 1 2

2 & (9FTH) | T A (FOMETH) F ST Hfaelt H1 T
TH|

3 AR H § Hfaert & 0T & forg Tiféeh (ST fAgh) ar PVC
qET AT FY

PVC 3=t %7 =4+ (Installation of PVC channel) : 39«
F A TST B, AT T & AT ST/ T AT AT A7 |
% 99 60 cm & AU T ATC FTCH | ST & FAT A< T8 T
siferw feig & 15 cm & sfersd & et =R | &ier stigeq & Hiv
el & FHF & FH 1.2 mm (18 SWG) HierE i 19 mm & &7
# =rerg areit MS foeT & ary fs e smar =nfRu |

et /e FRAT (Floor/Wall crossings) : S/ =Tels %91t/
AR § & [Ed © af 3= gt e ¥ agfua @i e
#e4l/PVC FSel § & o AT Y | FHFal Ft %9t aa & 20
cm 39X 3R B d & 2.5 cm A= & FATAT AT A HET
3w ads & g faar S|

T Y R A AT (Joints in PVC/Metal channel) : et
A% 69T 81 e W | arad e 6| g =1fev | 99 e srgest
FTe | fawe F1¢ a1 oo TG TG | F1e ot wF e daa
T st stiw fomT et seaer & @a St ST SU g|
T 3t ATAETHT T o6 T % ST HRT 7 et & I T 31 |

3= I PVC[AH o uam & WiHa STarel 99 e,
&, 3 T[4 79 §Y F99 e F TANT Fd Y AS a1
S| PVC &fnt § sitet, #efaat, &, #@ e & fog
JIFHRT HIT AEO IT@ & | HRT O % a1, =
feamae % fow 3= T S @war 21 7w F fiaw et
FHAT 7 (AT T89% T AE | 6 O ATUF BT ATRY |
PVC #f¥r et Hftr &t ferfy # site aamr srianga e
giar &1 srafard ®or § 37 @vel # wEd gy Sie sifEd |
TAF GUS I¥ FIAT AT g8 A arely fafy qe=me | et
IX FTE A FLEI S I F3 & forg e it 33

THHR TF A # =@ (Fabricating a right-angled
vertical bend)

1 |9 qrdt 9x " & Rl sifha w¥ star Fig 1 # famar
gl =teTE Y’ faEer darg F avEY a9 gu Y #e |
2 oTg HifeeT & AH & forg 7t F fog o= &+ § e 87
fsa #X | (Fig 1).

3 e & fiax &% & forg #rs =% ¥ | Fig 2 # i@y srgame
T % arat &7 e |

4 Fig 3 # fRETy AR &1¢, 39 FX 3T Ster & gerg |
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7 Sta teRHia @Y 'L <l & JieHY a3¢ g a9 |

Fig 1
(Fig 6)
Fig 6
@
|~
SMALL HOLE TO STOP § &
THE METAL FOLDING % .
Fig 2 . )
90° #iT # "¥=AT (Fabricating 90° bend)
1 (Fig 7a & b) # fe@mw sIgaw Ag &t frfa sifea &3 |
Fig 7
CUT SIDES OF
TRUNKING
Fig 3

CUT HERE

ELN227233

5 ST H Aew & forg @t et &1 39 F% | (Fig 4)

ELN227237

(b)

Fig 4

2 g 3% & forw Fre = @ AR A A A & F1e |

3 #FAl F &g A fFAr FE |

4 gt we (Fig 8a, b & ¢) X ATavIFATIAR FATATSA
F

5 PVC & & fer @& aamd | (Fig 8b)

6 frreie o % forg gfd sifaa ¥ e 89 fga #X (Fig 8)

ELN227234

6 PVC % & 'L'we aa | (Fig 5) -
ig

N U
O (b)
<
(a)
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& wfr e FF1 (Fabricating a Tee junction)

1 =t AT & forg ST & U st @ &7 ST A U d
#r ferfa siféha &% |

2 & & forg e w1 S4r Fig 9 (a) # R mar €| #1e S
FTet ST &t 3 a1 & oy Fre =1t (Block of Woods)
FF N

3 UF ¥ G H I o DiSd & (o0 FHWE & KAl
Fig 9 (b) ® fawar 7T &1 Fig 9 (c) % #gaR @i |

Fig 9

CUT THIS PORTION

/\

ELN227239

(b) (c)

4 fFat @1 AT #, a¥ =Ql|
ATATIAFATIATE. FHTAST F |

fie 9% F¢ )

yae @R (Power wiring)

5 fost forg siwa &3, 5 # X 72 -Fieet a1 Raet & 38
T | (Fig 10)

Fig 10

ELN22723A

ASSEMBLEDTEE JUNCTION

Hfewt # =mua (Installation of cables) : fReumer ar
STl ST a8 FHYA aTell Brael Hf @aT Y= AT T aTfeh
FIETTHT S ATTET Tt Hr SHT BT § B (a7 ST | HfET
& AT ITYTH AT X AT &l TE % foIT Fotv MY AT
atfe HET T q9 e qr areY 7 fie S|

FAT T (Attachment of cover) : & AR ia¥ Fitd #:3A
% 9% AT GULT & BT o |1 HUT 70 | HFH % &@rxr PVC
HFT T % forg G et e 7 g | S @i | | i
faraT ST | sramgE & 8 FefEw wies g9l & TANT g1 gnfes
ST g ST $7 steftr swTer 30 cm. & ST 7 &

§-3r@ear ar@® (Earth continuity conductor) : &= &
T T ST % AT A ATbe F §-f F e & forg
FHEAT T T F AT J-S@sar s Hud 6y T |

IV . T TS F AT § T TS ATH Tl
o qrav, fE=oT, dE AT ARSI IR ® W w347

T THAa TR SR ATHAY I farge &t wnfia #< ar afda
FE ¥ Heg A & o wnfia w3 a1 afda w3 & 9eg #
& forg STt &t arder Rt i Zrawr & 9§ Sy aar
2 |.3maat o gt A= g /arferers st a7 o et
S e art i fastelt & are e &= @ |

Fig 1 # 3971 STTATE e AR AATSE ARG 8 UF gl det
Tt fae=ia s1ie gefra Suseon & frese 99T AT & JraY &
F fae % fog =T oie wead FRAY 3Afe &1 91aT &g & g8
2T F3T 1Ry |

IR ATARAT UF I=F Fec ATeH Afhe & Al ATTASTE A T
IR S8 GEATHS IJTHIUN & AT § HleH [FAd o F Are Hl

Fiere| Fewhaere Hea & forg arae 2 | org € faerat & ffdee e
foder i famt % srgEe qra aEfRer T ST @ Fae S
A Fe T (AT FXa1 & J 72 @e & feame & fow gar 21

fareTett Y = o i OF FSge § qel AAET qAT ARy
i e fafTor Faa & ToTfad Fear © = Hix aEw Faaw
& forg st Fgge e faher ST =Ry

gt aEaT (Control wiring)

Ferer AR T TRTT & T =T Iuher ¥ gy &
SR AT T GAATAT & WAH § HAR FIAT |
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Fig 1

O———
O———— MAINS
. Py OFF/ON
CONTROL E 3O M
o— | PANEL 10 HP
= CONTROL CIRCUIT = % V%\ =
— (WIRING) 4 )

POWER CIRCUIT (WIRING)

ELN227241

fafere e v & for fg=or ok qerm samEr €1 A/tex
e gag § fei=ror afde atlRa giar @ oY wtex & 9 T
STAT & HTAR AATH HR e sanfe s o= freew & fAiz=ror
Tfthe &t F7 FIC qTEd hedex & a1 JT & ara o star
g I A & TEETE & U Senr-stent di\r ST 2|

wER @™ (Fire alarm)

B STATH (A HT IS9 TN AT I i 81 STeATH & o
T%¢ o T LRI FEAT € AT BEAT FIET @6 H 9T gia

giud Fear 2|

wER ¥ (Fire detectors)

e feaer afefa & fiw freia & i &1 7egq Fea1 wF
e feafar 2t € ot o et ofter i fedaee € ot famett stfer
fedaex A&t & MY FHHT ST IT WAl aF & HiHT & AT
S St T AIE ¢ |

I &< (Heat) fR¥=¥ (Heat detector)
f&e &1 9ar e F fow dfiw ger Rt
R feeaex (arg & freer)

b ue faw feddex

C SoagIdhel AT

Il =niw ¥ (Smoke detectors)
I W ey & i g a2
1 e ey

2 ATIE-THEIIT T fedweT

3 sraetda g fedaew

Il Ssemsfier i 3w (Flammable gas detector)

UF A i Feaey F agHeSd § sAcduiie 49 &0 AT
& AT & forw fesmea fam mar & A9 frsr SeE gde W
=T AT & STeT AT FT 38 SdT & 38 dde & dTaq
H gfeg F1 FTLO aaT & Ford g wfaerer gm=y |ran S € | des
T & ©T | 9 a7 8 &7 Fuizor fFan smar & ST & w0
faentes dmT & ufdwa & deof § wefda g 2|

o))

TR A TRatd # forg Fe 99« (Control panel for fire

alarm system)

fre=Tor a7 I oI &7 g 9T (heart) @ o wrerw & sife
ST e &Y fARTT & ST @ S SR faRdY daha it due
F FATAT AT & Al AT &= fhar Sar 2 |

T e R w1 w fafE w1 @ T R § Tw
TR 9% R s =R |

fe=or &7 (control panel) # fartaaTs fastelt &t syfd, de<
=T gh1E A ferr #1E 2|

=R aERa (Communication wiring)

g I TH 1 JEAr & A7 Fifod @ a2 =, 2T, &,
fafeat anfe =t emERE w4t & |

TS ISR &

o AHIT AR (Telephone wiring)

e gwexde / LAN deas a@afRa (Internet / LAN network
wiring)

o Fad TV A 9 T I (Cable TV and other

entertainment wiring)

e TET X L& #ar afr (Data and security services
wiring)
o /S 7l arafRar (Telex/ Fax machines wiring)

ATYTIO B FIAfT & Afees faag aor a9 iar 8, &9
FAA, AR IF FUT FEART 97 ¢ F A § TAF 3T
3G FXAT © | T8 T SATATS, SATHST AT GELT A(GH &
& AT & SRl 3 °¥ & T HHE § A9 q97 UF w% & et
AT T | TAT W |

T It A srawwar (Necessity of communication
wiring)

e fawes 9oX (UTP) iR Swidee amafar o sraae
TS AT BT AT & | @e7 argfesT (structured wiring)
FT AN AT AMEH FAl a7 HAgal § AHd ST Acah
(LANS) & I9ae FTaT & ol F¥2e¥ 3eeAe #i 815 & gar
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AT q@7 & forg J@T ge) @ & 6 (F 6 dvsfay I &
FH AT AT §HT FHAT A 5 T TF FH HiAa 6w
gt @) |

7 ford grmarad qur smfaeed 7 wegw A € g@ear st
ST SATErhd™ UaT FTARAT SaATATSIT 31T SBTve § STe &I
et & a s w=a € |

°X ATferd &1 AT #Y ATTR=HAT T=ST IFHIG & IRT =9 il
TR & AT " ATh AT AT F 5T Tafh 30 ST aoT
T AT § IH T T TBIATAT ATH{ST SR & a1 & |

AT (past) 1 ®IF AR T TTER EF GUS FERT &
It off Fifs a9 I HIUC aR AlfE dG gEAfFaa siar
gl & 5 sar qfs = (Bfie) aafeT 9/ g8 g% v &
SIS S7YET TS a1 & © |

#a¥ UTP a@Rat (Copper UTP Wiring)

F1T UTP aEfRar (18 Fa< Fi Tt (I 98 g4 a1 forae
T HOL A & ) F AHAT & | T HF TS0 i
F AT § i 8 AT & |

FaT SIS (AT 3/16 90 AW), A& AT diEw F A,
T S ATAEH TdF FHAT FAT T & |

@ (Advantages)

sygfE wrae UTP amfR & A o s @

fafae@r (Diversity)

FIAC qUT FFYST FRMHIA, AMSAL B et & a<e
"R O STYF aw, AfUE e g daa Mot ¢ a6
g | (1fes g ® TV I9at & afda, sifos wanferdy &t
FUFATA Fae T TFYF © | A7 g 3feee RG-6)
e w7 %= (More phone numbers)

FT BT T T ITAS AR STSH a7 T & | Fead:
AT AFA T agd F AT ST defage T Sl & qor
M- AW T ST AT Fed & |

Fig 1 o& axctiga (simplified) T ster = (plan) f&aT, st
deew, e =ik 8sd &1 W4 fHar | §4 amefar uw e
faaeor gt T "R Tt a9 TAF AoX ©H & ag ATHeac,
foFae @ o it feree faeed © |

AW aERT (Entertainment wiring)

3 THR & AT Id: AAS AT A Fed & o
T Bl © | I B e ey |

Fig 1 s
ele| BATH
DINING KITCHEN 00
A q MASTER BEDROOM
i & JD BATH

|

w LIVING ROOM

PORCH

CLOSET

BEDROOM

T~ |

=1
ELN227251

ATARAT T IO AT [UETT F Hae SIH (JTeT & § GI&AT &
dad & i Tet HGM afch qA ¥9 & Ayl STT%
foren sreht & Aifedt T afy & quETr 9 e a1 T
THTE ST |

am g Rew amfn - gre, @t @@ (Home
Theater Wiring Basics: Safety, planning, budgeting)

ST g\ ey aafiar & antests e oa B .

o 38 g w9 & (Do it safe)
« 38 UF ax &% (Do it once)
« 38 3% & #< (Do it right)

et (Safety) : 7€ fat it ©raT # H98 AeaAel B 2|
g WS Tl 1 ITANT ¥ AT I T T F9 |
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ataeT T | &g, fE g\ e (F a-tes CL3 am@)
BT & T(Ae, Hidhed, TIRET qdT dT98T Afewaw & forg
LT W FHAT HT TART HAT A7 AT |

TS (Planning) : 18 & W& agamt & a=d gy i #
BITIAT T TATO FE & foIg F=HT a7 7oy |

AV (srtfean difeat) suweor qur wfiwy &t ¥ amgfer &t
ATATAHAT, AT, FIAT A AT AT F AqH T SATTIHAT
gt & | g Ay #wR |7 sfea/difear =mEe & w2
HAT TAT Fifefe (ATAT) & o & g e = F forg
forger ot sTravasaT gt & |

HAd: T AW Hael B AHTS F ATHeAT HAT (estimating)
BT &, I FaA H T FLh [ ANAL TS A0 0T 7
F, FT & FH 20% fF Fa¥ & AT TR qAT SHAA &
form =i (&) § |

& Rruee ofiwy afRa (Home Theater Speaker Wiring)

g e amfer & #2 s@wd AgHd FT dFd © TF gEar
#fiFY 939 & THET (TFHY) 81 GFdl © | agd ST iy
3T TIIVE &l QT TS A bl IABT ThT FHT TANT 3T=3T
HYAT UH TAd qERT @& 2 | @& & iy are &1 939+
IAHT TieT TSt T Iq9H & oIy qeat F34r |

I qw X, I wfiw AAtare &1 funr § @, af wues
FAFEY F AT IAT THT F TANT HX, g9 afferfaat &
T AT &7 AT WRT 7 Fh{TSH TIT TAT Focke] Ht 939
dhforrsh TE ¥ Ao € | T AT qrAfT H FSIY AW AL o
aEd & |

TfFHT a1 F ATHR (Speaker Wire Size)

o B fwex aaf F forg 9t #ierE 1 99 w98 agd
ST € g2 Tty & IS 9¥ 99T SedT @ | I8 g ¥rueY
ety T faehtas T9Ta 3 &7 ahrety 1 &THAT St THTad He |

T ¥ WA (Single Room Installation)

HIeT AT {1 AYT AAATHE ST H [UrEdT @i [feed as
q AW # FEEAT HOT o8 & fawwes gwE deve & 9l
AT TR |

3 aRferfaat # STef o efiEe aEE & 9§ TR Hedr
g, AteT A% R # Sfqg® & FW FAT & aAT q8r 9%
T WY - AT ATTHTT d&hY Tear & | Taeht e
7% fAwaar © % asve [uEdr TBd & sftw =St aur A
qag a% fAafaaar a1 frar s wdl 2 |

T | dFE o & oA W Afew g e  uF
Tohe H A ATl € | T oA #ie AR F forg ey faEmw
FEH AT A A | S THT § G FH AT | I 16 T
A 39 FH H FTH AT ST & |

AT FAF (Connection Basics)

#fiw T wrelrerEr (Refrae aramo @@ ar ame afed
TF & qT TH & FAael (BT & afHaer o2ar fSreqamar ar agt
T FAdeLl & a1 d & |

wiw TfiEY FAaEE & af efiqar &t fafed aaes (+) qur
A (-) H1 FETIAT & T 3 1Sl i (ared #¢ | Fw=gEs
HET gaar (polarity) o+ & frgex amfa & a+ft fFmt &
fou = @ | 3@ Fw F forw, wfiee AR aur it w6
ATITLI FAY FIS =ik FHOMHF H qAT AT EATHE [HheTe |
TINT FA © |

fErr efifmert & Faar 9 Fwe suEr e a9 amR AR
W & | arEfieT qiee #Y a9 #% IHE & ddae, T
afed, ST @1 ¥Er @ @wr F S |

W Ruer aEfin # fou #Awfes« @i == (Guidelines

for Home theater wiring & installation)

o W fueT At & gadt fEea arEat & 9 A1 qHEiaT §
T FATE ST AT &Y AT IR qER FATE & AR AN
B Y AT AfAT qur A few gt # W AT
FAHHLT g qHAT & |
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qaX (Power)

gawnma (Electrician) - qoya s s

v 1.7.66 - 1.7.68 & wwifya Rr=ia

ot ariRar afwy - g, wieram, mew™ SR giew aEa (Special wiring circuits - Tunnel,

corridor, godown and hostel wiring)

ST [ 39 IS % AT H AT TS S qh

o TEW, AT TEART 9% AR AfRew aER & S &1 J= Faww
o AT THW | Te@RT | §F | giea aEtar aRkay #1 swE a9 =

o I qRwAt F fog Aig = TmE)

dEr #t aEi  (Staircase wiring) B9 WRW ¥ @M
FERIT Afha & U AW F UF &9 & Fgid F3d & | AT o
UF o & gt &9 & gf Frer SWret & shgier & Sran @ a9 29
ATATT FIRAT & @ arafar & &0 & Jed @ o3 & g awe
T AR (Fig 1) & fRamam = & St &t gae Tiel @i i 3TeT-
T T BT FT halel FIA & oy FaaT fFam ma 2|

Fig 1 -
I ! LAMP-HOLDER

] ‘ WITH LAMP

1
I
|

|

TWO-WAY SWITCH
STAIRCASE-WIRING DIAGRAM

TWO-WAY SWITCH

ELN227411

Te™ qERaT § g6 @7 & % o0 39 S99 I F A<y
ST & TT (9 ST UF aeil &l 97 F G & qaih ATTh
TS aeft go1 ATt & | MEW & e AT GHT 8T THH Jeel &F
ST &

At g &1 frfa & aata gerer a9 & forg o st Hwrer T8
BT S8l ST 8T ST 8T © | 3/fiy g3 & amfar afkae #
FH F HH TS of G0 qT qdl A\ @A & T8I Sift
Ffth GO & A=[L ATAT &, AT e AT & |

Safe TeEeT AT & AT § o § At et &
T FE HAL &N T & | TS TF F(h U7 FAL FT T AT
g A7 I8 AT XA & forw o1 TR SreERd gl & | 5 & 9w
FAY qF TEAAT & AT GIAAT & A7 I TCrATLT ait # Teed
T AT | a9 Ut =raeT S R & s 9 9 =k &
8 axit ot s e | & Fawr i Ry & g
FAY & A it awg @ e | ey aERT & vHT e
aTTferer St €|

T TH AFEAT 7R9Y (Tunnel lighting circuit) (Fig 2)

T qERAT ® GOT § Foqarar i UF e & arF 960 &t
il wff® T q AT 6hdT & AL NS Th axdil aa Fi7C
qEHaT & |

184

off e ey aewr € |

AT : 9 a9y IE fFamt & sged W@ & it
o Y <ge Uw & R @ ¥ )| gafog awt w®t

T q9T Jrarl GGt A AR |
Flg 2 L4 Lo L3 La
N
’ _Q% _Q% _,\4% JQ%
Lo S S Ss Gy
TUNNEL WIRING - SCHEMATIC DIAGRAM g
11}

et % TETer # fafdr oY S'e woerey g fRrfa &t e
feamar @ |

T TR * forg @i =€ (Mode chart for tunnel wiring)

SWITCHES LIGHTS

Si| %S| S| Li|le|ls| g

V| XX | X ||| X|X

V|| XXX ||| X

V||| R | XX ||

V||| X[ K[| K| X
MODE CHART FOR TUNNEL WIRING

nifera #t aEf¥aT (Corridor wiring) (Fig 3)

zq Ty &, UF @< | qed & Ft y=rferd w9 9 qeelt axiv
fearr o &t STt € s v de # gan e F ynfod &
q¥ TRl aTil g ATl & | AT AIHA FAdT SAr & star Bty
e § AT TAT E |

Fig 3

L4 N

2 S4q

L Ly ———o
2 Sz 2 Sy Si2 S11

SCHEMATIC DIAGRAM OF CORRIDOR WIRING

ELN227413 L




Switch lamps chart
SWITCHES

Ist SET2nd SETBrd SET@th SET|
St St2 Sp1| Sp2| S31| 32 Su 1| Sa2
ON| T [T [T ([T~ |7 |~
ONOFH — | — | — |~
ONOFFON| — | = | —
ONOFHONOFF — | = | — | —
ONOFHONOFHON| —
ONOFHONOFFONOFF — | —
ONOFHONOFFONOFHON| —
ONOFFHONDFFONDOFFONDFF

MODE CHART FOR CORRIDOR WIRING

TMe™ gl afke (Godown lighting circuit)

ATeV & (Fig 4) § U MaTH o1ge dfdhe & sad & Smw div
dwtFr L, L, LS L, &= & dgher e @ e S g
{3 FE e § UF 9 F 33X AT & A7 T 18 TF =T Fi
AT AT & TAT TS ITIH ATAT @ A 5 ==t & aArge o1
o7 I @ 48 FIA ATAT € 36 AT & S, e oier &t &
S,,S, S,z T« & 2|

ST W ST & 9799 ATd & df 98 d1ge 4, = Ht “A(F HLdT
g ar darge 3 A & AT € | 9T 3 ave 39 ary A a6
Toret firetelY & ST @ e & arex fAdaar & @+t e 9 &t
ST @ @i S AT ATET H FA A

,_
>
<
T
)

,_
r
G

KX |X| (X[ X|X|X]| &
X|C| X[ X|X|X|X|X| £

RIR|X| X[ XXX
K| XX | K| X| S| X]|X

Fig 4

| jjmmlu

CIRCUIT DIAGRAM

ELN227414

o = fora o @ o &= ot ag et & e e & R
T € STt Y "ere &7 S @ et & forw s
Elckidl

ME™ AT HT AR AT
= RIEC
S S S S L IS L L

ON OFF OFF OFF ON - = -

ON ON OFF OFF - ON - -
ON ON ON OFF - - ON -
ON ON ON ON - - - ON

AreathE wiea - fafem @R wda aRuw ® sgwer (Intermediate switch - Application

in lighting circuit)

ST [ 39 IS % A | AT TS S Fqal ¢

o ATt Rt w1 ST % e TR & gdw okt w1 sREs w3 |

TF ATSAHE Foil (@99 it sl ¢ foraw awee & oy 9%
i St & | 39 il &1 AT ITART UF A7 a7 WL H
@ifeat wfermey, wawent Sdr diF e st ot &
frafem #xar sar e |

Fig 1% f& 7o $fomt =i fiw areafas FHmt & s & us
A & e & 9 e 8 gefia e e |

Fig 1

N

L_I_/

S1 So S3 Sq S5

ELN227425

Fig 2 ® weffia Sivmas AT & uh Awex Ao grr s
TF GLET (A7 Foft % TTH & | Ueh ol T (14 &&qeli & (e
seftia faem e | $Rm S, S, S, 81T o F @AAATEw
i et & fafed far smar e | sa A el M g @ o
=l &7 & g efar @ A S, S, S, Fhat i fafea a€t
foFar s A& |

Fig 2

ol

240V

L]LW‘%'INT.SWITCH TWO WAY
S1LJ S2 S3

MASTER SWITCH

ELN227426
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tae (Power)

v 1.8.69 & TwikE RrEia

gawnre (Electrician) - R wmaw g sifdmn

MCB DB &= sit® vt a9 & @ty @+ i€ (Main board with MCB DB Switch and fuse

box)

TEHT . 39 918 & A H T TS ST q

o A9 fEw oiR Réfem v T & v # | E Few /B 1S sigorEt /NE #ie s Sat |

AT AAE B @ WY f@wor #FA (Reception and
distribution of main supply)

AT TATS % TAF FLC Ieh heaeY § yaw fag ox Afehe a&< a1
1 ge e W= |fed & =nfeu |

g A 7 e fr frm ar = gfte & w0 7 F31 9F T8 s
1Ry A9 &= # o aR & @e w9 § =R sbr = k|

A9 fErm fro #t 0F w1 9 @ ST AT St g+ # Sran
gt =T afdw A & aame fag & Tods gmr are |

A+ fer stiw e i€ (Main switches and switchboards)
dgd- BIS 732-1963 ¥ NE #Ie

a¥ft 77 & o7 at dea-aie o Ged ar Y dgaee e
et e BT AT ford A7 Fwars & wawer faig & are e S
=ifeu |

&= (Location)

e o€ & A9 goet a1 &% & Fow ar fal At av aifen
T F FTONT 1S aTIET Adi¥es, Tdue I7 Tisax § 2.5m
& FH gL T T I A1fey |

afs femate agHedT wew & a0 § oI oW aTe & |
T AT & AT ST FTeLT ATER FEHLet 1 /ey i
FA T FAT & qLh % ATETE, ATl o qehre & o1 & e
S gRNT T 3@ T AqEed & & o

Fed-ere feara e & grfisar e = aiet ax T
=ife |

Fsie¥ #ew aig (Hinged type metal boards)

Te 31 ool HT Uk T HT G199 S1aT & forasht qiere 2 mma
FH TET SIAT 3N TN T qATT &7 ST aXarsiT (&[T o7 & |

stts afee 3 gam gtvr =1fey @i i diaTa Y aiee, T aiee
a7 AR AT Frefeat & gy i €T & T AR’ A 39T
AT ZEET TAT Tk AT g off Iqerer T A1y asft are
ST Hed a1 & ST oied & R g6 ST A1fey | dwfcrs &
 f&ie arey ded 91 A9 AT Uit ATIRA BH T I Faar
# a9 8 =1fey |

TH THN F IS T Aleeo | AATE I¥ FH ST | Aed-
T fom iew & fog o e 9 Ty w0 @ sagw
1

186

R y#= #ew ¥ (Fixed type Metal boand)

Y TITST ST IT STTALA T ATAT TUITAT T 56 & 1ETE I STHIT
U T FUT AT qerFar & R =T W@ gar € 98t W
e ats &t & 9T &7 g ' w9 & 1 Wiew s ey

W THW & s e w7 @ 72 e i 1w aferw d@en
# fRmr e a1 o= e Tt dew wE T e

a1 it & o o 21
AU @<t F1 at¢ (Teak wood boards)

fRrTer %7 240 AATE & RATIAT A @A F forg ari dAwet
& TS A IS AT T q1S & ©I § ITANT 347 F@m € F 7o
% forg IwanlRa amia @t ar gEy fewre: awst 't & o
al SISt FT ATSHY AT TUrETT & AT & AT 3 o
T AT &

Ao 1S:347-1952 % S1gATE 38 3ia¥ AT ATET 3T AT § T=5
a¥e arfder fFFam gFr =1y s Aieg 6.5 mm & &7 T2 g
T(RT | SAHIET AT ATISINGT haett & forg W T<h 1T AT |
AWM & AHST & qIE A FAT & a9 31 g &< €T & 6.5
mm & &9 qE1 gt J1ev|

T F T (31t /) (Recessing of boards)

stet ffde fFem mar & aet far o= e ate @ ey ae
FT AN FSE AN ARST & 99 T TAY ITYH TGS AF
AHATZE AT T Z&A AT Hid & AT T AT(T ZHaeAT % AT fohe
FLAT ARy | T o e o fig F Faww & fow it
E2ICRERINCICIR I

IYFTUT F FGRAT (Arrangement of apparatus)

STHRL St T 9 W A & Y O A @ 39 T
Faferd et & et 3t wew ar aftads & aw o9 w/o aga
& THT AT T AE & TATAT & ST ATgT HE b T AT
& Ffeprd "9 & FHEAT T2 L

et % fahTe o g e e wt vmm =nfer | faed oft feamey
9% 2.5 cm & W g1 I T ArSl Aol AT A1iey | AR
e % fFa B a1t 99 & Srerar 4 & foret off Ry e 1.3
cm & g aF % Y I% T g =Rl

T e T faT AR o UF & e a0 A 8 T RS
F 3H d¥e FARIT FIAT AM(RC &% WS a9 a% A7 Tt erdr
S % e e sraen § 2|



fear qiS I | T S AT ITH § A TS AlS & AAH
AT T N TS qel AT JET A0y |
Igweont #1 e (Marking of apparatus)

STl 9¥ 250 v & 31 Jiedst & fory a1 o STrar & @it Susheor
o 7 IX T ST € 39 W 3% g7 et & ey yafia
o srar 2|

FeTEat 4T (Alternating current)
T % — o, fier o e

Ted — Hl
SR e %o, 4 T JERAT BT & Fgel Hf dTE TF 0T & AR
I @ AR gAY 4T & B ¢

el UF 9 ' UF § Aqfvw Raw gd 2, 06 s faw & aw
i e & forg forfea foa staa o o fofe dermae s
F R Fedr 2| wer Raw 1 g =0 # Fifead e stroa
A et W § U § ek qer faw €, 0 e e # 3w
AT et o forg ferfeser feha STraa o o1 wro & foher st
&1 fefaa #=ar 21

A ¥ i feeiege= i€ (Main and branch distribution
boards)

A A1E AT T RE I atE ad T T U THR & a1
=1feu |

A Refremem o€ & yas afdhe w® f&= ar affe s@ @
BT AMRT| a1 T&T Afhe § BT H A a0 &F AT Fgel &
gt foF ge® affhe & oiffr are ear =nfew = ewem 99
& =Ry |

A9 RE e a1s & T e & A13a Feae T TH T 84T
=Y o1 faharT g Ao Feae UF IHAe ok & T8t 30
TEYETIT & ST ST o (AT ST Foh 6T T T/ &79aT &7
sfafR=s afhe ff Tt s fefrermer o€ ux e AT =R |
TS U U6 U &F Afthe | LTI i 91y 0F aa-afde & amge,
TE Y Aihe ATISAE & Fief &6 qige A Afdreh TEf & =1 |
e dfdhe FT 9T 800 ae a Hifua enm | afs vk st 9 #v
RO AIATAT ATAT &, a1 IfR9T & 99 ¥ der 10 & fdrw T2
gt =fey |

e @9-gi6e (Power sub-circuits)

g afehat & forg wite fewitem & aaamR Areese gaT fobar sa |
AfehT Tk @fdhe & a7 & A1 qra¥ STgedie 72l 1 A1 T T3+
qTaY A9 Afhe ¥ Aferwad aie 3000 watts & 31fers 7T g1
=ifeu|

e € & wmuen (Installation of distribution
boards)

- W |« aic # =W Efa e a e & A

9T & A% IaAT AsTald ST J1ey |

ST %7 Aee & RegaEe aie &1 S 2 #fiew & it a2
g =fe |

39 ITYH AT IX 369 TH § i fFan s =t fF
AT & TEAHT TS ATE qqeAT ST &6 |

3 AT A Hed-FiS €37 AT $FACS 25T ST AT(eT [Afeha
a3 §=° gl H AT AW ST F T FIAT & Ar 36 WAL
(weather proof) 14T aTfeT &% afe et are7 i Sqameiier
A ATAT ST I T FAT &1 dt 39 Afw=e (flame proof)
gAT =Ry |

STet O¥ 31 A7 3 § 1fe REieme = ats ¢ o @t ates
affe w Afeaw gies a=g & B =T ST & av =

fegeqem a1 & forg
- 2frer & ¥ gt o o 7 5 g et

— 39 THR ®iud R 9 fF uw awa § 34 & rer
YT T & 1id 9 el &b 1Y Hed el 9¥ Ga<l
415 V fufea e sar =nfeu|

— T UHF BN A 7 UE B g9 ¥ g =iy SEt had
sfiga &ttt & s aF |

7+t fergepem aiet W anzfen a1 waw fufea sar =nfey
AT AT & AATE ateest A ot & we ff foredt gt =nfey
v fgeqem ate | afde gt @ fAe=or eite adwm e
AT FA-AcT & ATHR % 819 TAF afebe 1 fagwor o e
ST F1fRy |

feefterem o€ & afaT (Wiring of distribution boards)

Fi= e aie | ST & &+ fogen & $or are &t gwrtad

Aqe & AR Fi9 Afebel & | fasfora fm stmar 21

AT &1 Faet Alee R AT 7w HERT & HAT Fear A1y

3 IA A (lug) Foet Folta 56 Th1e AT (o 38 gRiera a<ih

H AT ST 8% AR Fa & Tred T S Fe 7 AT

S (Fuses)

a IS HRAT X ATAF AW HT FS qT T8 AT =Arrey o
a9 % fog e FRER oo o i # |

b T AR & Fe AT Afhe # T gY qad Bl Fe T
el AT F1 IS & afer w1 A2 g AR

C U TS H AIH @it AT FA< | A7 A11eC o a@fdhe &t

ag feifaa #ear & S gee F forw sua uw wtfue st
Fie A ff g7 ¥ forat iaT =vlRU|

T F ATZA F =99 (Selection of size of conductor)

frga e & =Tem &7 @15 39 IFR AT J1fev & Iwwrar
& AT fayga ars (A1 s ey wiet & a9 ) § 89 e
e ot fafere afdhet wt fFafa #3d 8) # ara ateest i afar
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% fet fag a% Je® &7 diees # ARTEe @9 Tw6e & g
e gAT =Ry |

S Afehe AT A Afdhe H TS FT T el 7 ST & AFATT
T =Ry |

T ITAF AR AT AT T AW & s =rrey | sifaw a9 afdhe
99 UF ATEC AT(G & (o7 AT & AT FIE F HTAFA A &
forg 1.00 mm? R Tt & forg 1.50 mm? & w7 T8
BT AT qTa Afehe & AT § ATeAah & SATAE FHTE T & AHA
ad & fo 2.5 mm? SR gegfHfEs & g 4.00 mm2E w7
TR BT AT(ST FAREA HIS o (o7 ATCAT % SATIE HIE HT AT
A% q % forg 0.50 mm? & FH TEl T A1y |

= & (Branch switches)

STET T¥ HATS i ATt a7 =91 a1l § §¢ ST & HAI 56 T
ST qTE F1 3oy 8iar € ar 93® e are afdhe & et

% |1y s e et Siran @ freherr aret %ot a1 & i | o
# a1 AT 6 T =g § R w=w ar few e e T
T =Rl

AT 3T T 92 i %A1 (Fixing to walls and ceilings)

TATAT AT AT B & T @1 FHistes @RI AT 317 7fa F3iY
AHS! T BT AMMRY AT 5 oM QT AT Tidfeah ¥ 9¢ 2.5 cm =T
FT a9 TF ATe< Y 9 2 cm ST FT aF ST AT 6 §a%
#T G T & 6.5 cm ® & & &fud F¥A7 91fey 99 9= g
AT H TAT B THd & AGATC (BAPET 347 =My |

T sa &Y fRfy & Set a% gy & anie 5 a6y F <0 St
TR & Tedl o7 34T AT ST 3% Sat &t @=sar & fog

SUYE THX & UG grg a7 FEa¥ {HRET &1 ITr F2ar
Trfeu|
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Ta® (Power)

v 1.8.70 & gw=ita RrEia

gawnmEa (Electrician) - s wmaw g sifdmn

AR ST Hiew 9 & forg NE w=fa @fzan siw IE = (NE code of practice and IE Rules

for mounting energy meter board)

ST [ 39 IS % A | AT TS S Fqahl ¢
o IS Hied wt TN | Hatvw BIS wwgleat & aw & F@mww |

Foft Hfiext (Energy meters) & forg BIS st (Fig 1a X
1b) feg g €

Fig1a

Fig1b

Wh

SINGLE PHASE
ENERGY METER

T BT X 3-oT Hiexl & Hia<t 7Rawr s FAw: (Fig
e 3) # fammy 1w &)

Fig2

3Wh

THREE PHASE
ENERGY METER

N> |ELN237821

ELN237822

Fig3
- L] s
==
LINE | ] LOAD
O o s e
L2 I [ \V/

Ls w g
TEA AT W A STl | A(GH W H STAH & TRET &
S{ET AT STAT 97 AR I Tedt |C Fe-SeH & AT aq i
Hrex fT T & A &= & Ster sar o s (Fig 4a &
4b) ¥ femmar mar &1

Tty fostelt =4 & = & forg #2 foselt 91 39 a9 9w o
3 ¢ f affa s e o9t #iex & ST oY, a9 IC
FE-ATIC Y ad IYAAT B f&= F STrer JWr Ay J4ar
(Fig 4b) ¥ fa@mar 7o & | &a Aoel | =g HT JoAl HeT &
grer efim et & die I a9 e @ sier s ARl

FSt HET e wg qraurEt (Precautions while

installing energy meters)
o Fao UH FAT HIGL T IR o Sru ey e fastedr

Fig4a

U

© Fig4b
@N | =

] LOAD
| | e U
1 v

INTERNAL CONNECTIONS OF THREE PHASE ENERGY METER

;E;
i

ELN237824

S AfeamTfat gRT A" %1 TF 8 AT AGHIEA (a1 [T
=ifeT|
FTT {1 T THIT shaer SHeA e fRafa & 1 frar sr =R

TRt S afewtt aws & forg e fwtar & fdet &
FgErR fay o fSed fou Faem s St Hied &
e ©ie & 33T T dXE TS HXET AT 2 |
At #iew i€ = & forg NE wafa @fzan e IE f=s (NE
code of practice and IE rules for energy meter board
installation)

oIt HieY FIE & U8 W 9T AT A0 SEH 9aq & @t
A qATE IFFON & TIFHd (A S ael & gaw
=l

Fo WX 9 FA1E T o@rET =Ry & e S gemr
ATE &F; AfEEa: 38 w9 & 1 m & § = 72 rer anfe |
ST e 9 AT at LATHS A0 e Aoy forad, =
fasat # sts oad & G &t sy 78 & a<e o ag A
qid & 99 § g @1 1Y S| FE AT T a3
T S A ATAT A & G W |

SUATH & IRAT | T@T Fig HieY ITYFHA &HaT FT SW AT
T e AT ST AfE gmar g # @l oot e aw e
qut @rst & 1/10 & erfees § |9 @ret 9% quia: TREEar &
ST a1 i 3% & ATET A |

AT AW (General instructions)

RITIAT 1 T SHAT & AT T JTIH A1E & JAT fAdazar
FHEFHET F TAW Fd T W & A U2 & &1 Fsl #ie
F FA F 9 GOl fhar AT

Ig Al FARAl & g e & FEiad a1 SR &
AT Heted € s wE e e & € 99 & s & forg
fostelt i &7 3rerr & e T srar €1 0wt |, asfy
ST WeX UF Wed ®H § oG A1 & At A J-ad T8
fera gtar g1 189



tae (Power)

v 1.8.71 - 73 & =it Rr=ia

gawnre (Electrician) - R wmaw g sifdmn

At Y = & o Ag, wew afvamr, el # i@ i que w1 swew (Estimation of load,
cable size, bill of material and cost for a wiring installation)

TEHT . 39 918 & A H T TS ST q

o TR T FARATAOT HT I (TrET) TRt F H= F =TI FAT

o qROY H WX ATHAT FLAT
o T HX T qRIAT H SR Fae AHR FT =TT HLAT

o Ry g aEf wew & fog smavd SuETeEt @ g e |

Tleh I § &0 & FHH &1 AT qa-Aihe st | ’orad us |qa-
dfhe # 3T & 9 7 Waq A9 § T g7 T |

qreY "fhe q¥ e @9 3000 aT1e giFT =tey foraw 2 & erfds
grehe et T &t |

Fifsa W 71 3w (Estimation of load requirements)
A HAAl # 9 TSI 7 ATHAAT o €9 § A1_E AR
I WX I ITHO AR Iirat & forg etar e | et s ok
T AT T T ATHAT HIA & o7 T o ardfaes AT JTq
T & gt fae srgEfee T & strae 9w R SR |

| FERE IR

(ame )

TUEFH=HT AT 60

AT & 60

T & 60

BA, 3-f ATHhe-TEede @TEe 100

AT S 40

qTaY AT ATEEde (16 A) 1000

SEEY ¢

TS ATHH & Y & forg PVC am@far & forg amnly & am
T ATHAT BT T HH 2 o8 19ETHA I Teh 6A ATehe AT 2 |

ATEIAT F¥ AT FT ATHAT HEA & (o1 FAFLIIEA &l (7= =0T
AT AT

arfRAT & R &7 foter AT (I, 7 famm & PVC i i)
ATARFATIATE S (el A AT dre 3t (Rt & fafdaa w<ar |
FEfar @ (i) #1 @-3se a7 (Fig 1)

T ATE &7 faRer {7 70 3T F AFAR Fd 2 |

i gaarge2nosx40W = 80W
i 9@T 1nox60W = 60W
iii 6A &%E 1 no = 100w

240 W

190

Fig 1
6m
8]
=
TL2
3
[a) ;‘7 ) o £
il ?
5
% 0
==
<| 2
5
LAYOUT DIAGRAM OF AN OFFICE ROOM E
5
uw

FHY & forw faga afde &1 o g@mn ST =nfeu |

farga afe da #1 & & 9 & JgAR PVC 39 & A1aw®
TS & AT FA 2

1 PVC e & o@g = 5+3=8m
2 FHATHT TR = 0.5+0.5+2.0 =3.0m
EREEL = 8+3.0 =11.0m
3 10% ferF o X = 1.1m
12.1m

ATY Y TS 3T AT & |ISST 1 VT of ATSe Y Afehe T
T A1 % ATYR T FXd & A 7T 32T | Fa e 240W
& o9 T Al g fordm W AT Fe

P 240

I = =
VxCosB 240x0.8

=1.25A

a1 PVC #19% wifaaer A 1.00 mm’ 38 afe F #¢e frg
Tt e Jf% 7% A onfew & forg @ o 98 @naafis
TR & ST & o1 gTET F g & 2w 1.5mm” PVC gafes
FTIL AT HT TAET FGA |

AT @t % g age F forg IsAtaR fvmae 0.5 m oiv fea= ate
% forw 2m € at srawE ar & darg F oy |



A#Bds AX

PVC 39 ® & S aTel sff¥shaw ari &1 d&1r 5 & gafay

gatR firme & forw = (2.5+2)mx5 =225m 19 mm x 10mm PVC 37e S fFar s &t ¢ |

B & C o 3T eatee A o arAfE 5 g g Rawer aftd da e ARy
firerae & forg =(2.5+0.5)mx 3 =9m AR Gedl % AT IR ATHAT AR % Ged o 0T St Feedt
B & D =¥ 3&tax =1l |

firerae % forg =(3+0.5mx3 =10.5m

AA: T AATS =225+9+10.5 =42m

10% stfafR< aiea<a =42 +4.2 =46 m
A e awwEl GELF] THTEE WA | A

1 PVC ==& 19 mm x10mm 12m

2 1.5 sq mm PVC ggaifes wiffaa #Me 650V 46 m

3 T ergT SPT f&r= 6 A 250 V 4 No

4 A TTET AThe 6 A 250V 1No

5 w1 &= a1 250mm x 150mm 1No

6 T A5 FAle (hes de 250V 4 feet 40W 2No

7 faferT &7 250V, 1200 mm &fiT 1No

8 selfFgs % Wetex 250V, 60W 1No

9 AFSt A & 15 x 4mm, 25 x 5mm, 30 x 6mm 25 Nos J&%

10 PVC 3gae 9 19mm =ieTE 9m dars 1No

11 faferr Tt 3we 250V, 6 A 3No

ATa9IF AT &1 FoA AN

3 %W BRI ATt arfa & frg stwest (Estimation for 3 phase domestic and

commercial wiring)

ST [ 39 IS % A W AT TS S qahl ¢
o 3 T AT IRt & qata Al e gqm

o Tt aRFeA, AT fmw, st s, aEia R, Fet 71 999 w2 #1989, weE d"qrE &1 TREdd, o qwqrg
FT qRFA, AT ST ST aERA it AU FT ATAE FIQ U aTARIT F ATHAT FIT

AT F1 ATk (Estimation of wiring)

Fig 1 ¥ fe@mu 7@ & JAR 9 & T4 FAL | Age, G@r
AT ITET ITEeH & IJTAH & A=A F AL e |

TAF FAY H IJTAH A A15e, 99 AR ool & arged
ATITRHAT FT A27FT F2 | (Fig 2)

afard Fege wars v fAfy & srgaw afiawfoa #it Se |
NE Code fawifer &t & % &fact &1 &fast w1 2.5 m
(250 cm #Y FTE 9T ST ARY HX %9t dor & ferst #1 S
130 cm &t F1feT | T8t fory ITTeTor B FATE F9 a7 & 3 m
(300 cm) g| @9 AWl ® e & forw wud &t fawmd
I g ATy |

et ¥ (Vertical run) : 9 Seatux ¥ fawrgem aftsfem
fa o Ewa & (Fig 4 39) L, %t & forg |

T HYIE A A =
BA HATE - (IS ST + T FATE) x FATER W & 4.
= 3m - (1.20m + 1.30m) x FEATR FaTeat 3 .
= (3m- 2.5m) x FEATUT FHATEAT *T §.
= 0.5m x FATUT FATE H T&AT (THHTT 1)
afT o7 FAE AT FgFe F Afast I & FAE # qfRad star
g ar @9 0.5 m Fae ST |

TER : TaEREa (NSQF amiia - 2022) - v 1.8.71 - 73 & &t Raia 191



Fig 1

ACCESSORIES POSITION DIAGRAM

ROOF RUN
5 VERTICAL RUN
3
5
S DOWNDROPS
SWITCH POSITION
£
Qo
8
FLOOR LEVEL
e o
VERTICAL RUN AND DOWN DROPS g
w
Fig 2
\ 2.9m 1.8m 3.6m |
X X e —
@
0 T R
| ||sErRvicEROOM S NILS
S X
A — <S § 'a
Me X ;l § =S g
S||S BEDROOM2 =
c a]
S I
S| [|® wicHen || corribor
X X
1 —
== § e o —
.'Q_ TOLET&BATH @] €
X
X
© e X
£
S TOILET & BATH ~
= HALL ®| =
—_
x — S
<o
K o
X
5 N
vats N %
Al . X - :
bt ﬁ. BED ROOM 1 ~
5  SIToUT o ﬂ]gﬁ b S
o DB
e 100rS \ x|l
4.7m 3.6m

Fig 3

ELN237922

STETET ITi & forg Srafera e # @ats (Length of conduit

required for down drops)
3 fgER afEfoa o s awar @ ¢
T FETE AT = AT T e o S - o R
x femt & forg sretamat &1 &.
= (2.5m - 1.3m) x f&=t & for srenarat #t &,
= 1.2m x &=t & forg srefamat & @@

192

L, PHASE

)

SERVICE ROOM

KITCHEN

BED ROOM 2

BT P

HALL

TOILET & BATH

—————

BED ROOM 1

LAYOUT DIAGRAM OF PHASEL ,

'Ly PHASE
-
|
|
[
|
I
H
|
I
|
|
I
|
|
|
I
|
|
|
|
|
|
|
I
|
I
|
|
|
|
|
|
I
}r %1
|
| Sy
I TT
Y
E—
I
i
I
|
[
g = i
= =
QM Q
LAYOUT DIAGRAM OF PHASE L 4 %
Fig 4

ELN237924

a ¥ & forg st Fege & @@ (Length of conduit

required for roof runs)

T fAmrge aftwfea e s awar 21

I HEFT W & = TAF ATHA | [T 7T B T &l AT dAalg
T AT

A% 1S & (oI FoT AOT TR&{ord Hf g |

Y : gARIEE (NSQF dmifie - 2022) - sramw 1.8.71 - 73 & awifyw fraia




gifewt ¥ & forg sraféra wgge &t dag (Length of conduit

required for horizontal run)
T HSIE A of = TeA® ATHA H {70 T & fst T & areafas dars
F AT
A fea= X DB & & &1 g1 ¥ f9= #¥d gu 36 aRaEfoa
T S| Al § AR AisE # A feaa | o
STt 2|
I
(% L, % I & qese e i s & fafde #¥) | a7
ferw ot & & &1 sie ag At 7 1/1.12 a9 Haw swwa
# AT € T AT 19 mm FIIE H AFAFAR 7 Hawd F q@HAr
gl &1 19 mm F1 fidfiet Fege A7 v 2 |
1 FATER W & oy Fggqe # e darg
FATYR W A . = 0.5 m x FATIL #F FATS & F@&AT|
ST & AT A (6T STera & 9aT =7 § % 8 FeAtaw
we
=0.5m x 8 = 4m of 19mm PVC F=e
2 T (STSH M) & g dhsge &t srfera dans |
qret T FGTE = 1.2m X STETIEr - H@r
ST & FraeTEe e @ giua star @ & 9 sraiura
§ =1.2mx9=10.8m
3 =a W & forg dgge &t srfe das |

#HEFe & dars = 2.35m + 2.35m + 2.35m + 2.35m +
1.45m + 0.9m = 9.75m

4 &fas @ F forg Fege it snfea dars
Fege A AdaE =4.7m+3.6m+1m+1m+1.2m+4.7m
+24m+1.35m+1.2m+2m+2.35m +5.7m +2.9m

+29m + 1.35m + 2.7m + 2.5m + 1.45m + 1.8m +
1.45m =48.25m

5 A« f&= =T DB & fog dgge &t smfea darg
afe =rfe %= g @t Jrdr @ at 19 mm PVC #8ge
AT BRI | ALY MY AfT &9 d1F HAl Ht UHA 95T H &
=T STET & ar " & et & afRwfera far s
7T W 8T f& = %eit &1 &rfe |fdet § & =y som
ar a1 Hfaet arEs wHEr: 1/2.8 a1 7/1.06 vgfafaw e
AT &faet  Fi=w & forg 19 mm PVC #gge war sn |
7= fw i DB #F @9 gt & forg dege # smftm |
(Length of conduit required for the distance between
main switch and DB) : #s7e & daTs = fifty Aters + daem
& forg gemger = 0.36m + 0.5m + 0.5m = 1.36m
AATEE AR AR ARG & AR aEATr % L, F fog
PVC #sge 19 mm &t Fof da1g

= FHATYT T + ST M + 3 W7 + &fasr @ + &7 DB
=4m + 10.8m + 9.75m + 48.25m + 1.36m =74.16 m

a & 10% &fd, 19 mm PVC #gge &1 Fof safar were =

73.81m+ 7.3m=81.11m a1 80m &aAT

¥ L, W aERe & fog snfm e @ s w1 aRewaw

(Calculation of length of cable required for wiring

phase L,) : #fae #t @€t darg aRawfod Fea & forg dermse

A aEiRa se fAfde far sl sw ame § & 1

sq.mm df&T & 1/1.12 a5 Hfee |

Fuferd dfaet = amedr I (L L+l +L,) ferse & fog
+ gfasr @ + st far # foaw T
(e %t wier) + DB & e A€ (DD +
HR+DD)+ fe= &S & L, a%+ (DD + HR)

+ L &F, (VR+RR)
+ L, #L,L, (HR +HR)
+ DB & SB, (DD + HR + DD)
+ SB,# L, (DD + HR)
+ L,&F, (VR +RR)
+ SB,#S,, S, (DD + HR + DD)
+ LAL, (HR)
+ dfer & F,@% (VR + RR)
+ L & a L, a6 (HR)
+S,,S,8S, (DD + HR + DD)
+ DB& S, % (DD + HR +DD)
+ S @ L, (DD + HR)
+L,&F, (HR)
+ S,#F, (DD + HR + DD)
+ S,#L, (DD + HR)
+ S, &S, (DD + HR + DD)
+ S,#S, (DD + HR + DD)
+ S, & F, (DD +RR)
+ FG ﬁ L15
+ FG ﬁ L14
= + (3.6m+1m)2 + (4.7m + 1m)? 26.3m
+ (0.36M+0.5m) x 5 +
(1.2m + 3m + 1.2m)? 15.1m
+ (1.2m +3m + 1.2m)? 10.8m
+ (1.2m +4m + 1.2m)° 32.0m
+ (0.5m +2.35m)? 5.7m
+ (1.2m +2.35m)3 + 2.35m x 2 15.35m
+ (1.2m +m2 + 1.2m)? 8.8m
+ (1.2m +4m + 2m)° 43.2m
+ (0.5m+2.35m)? 5.7m
+ (1.2m +1.5m)? 5.4m
+ (1.2m +4m + 2m + 1.2m)? 14.8m
+ 2mx4 8.0m
+ (0.5m +2.35m)? 5.7m
+ (2m+2.5m)? 9.0m
+ (1.2m +5m + 1.2m)? 14.8m
+ (1.2m+4m+5.7m + 2.9m
+2m + 1.2m)? 34.0m

+

(1.2m + 1.4m + 1.5m)? 12.3m
(1.5m + 1.35m)? 5.7m
(1.35m x 3m) + (1.35m x 2m) 6.75m

+ +
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+ (1.35m + 1.45m + 1.2m)? 8.00m

+ (1.2m+ 1.4m + 0.9m + 1.2m)2 9.4m

+ (1.2m+1.45m + 1.2m)? 7.7m

+ (1.2m+1.45m)? 7.95m

+ 0.9m x 2m 1.8m

+ 0.9m x 2m 1.8m
325.95m

10% e 32.59m
A 360 m - 1 sq.mm afaT 358.54m

% L, § wEe afde F fou srifam sfaw # darg| g4 1%
FHfaer 4 sq.mm AT HfEwT & St 24 amps ATRA FT qhT 2|
FHfae &1 Fa @a1g= (1.2m + 0.36m + 2.4m + 3.6m
+2.4m + 1.2m)2
=11.16m x 2
=22.32m

= 2.2m
24.52m

10% etfer stre

A 25m &. 4 sq.mm ATH Hfeer Tafard & |

SE adid & affe L, T L, % fou & JRefoa # s
Sfererreft Tee sTvaTal § ITETET AT AATL FIAT AT ITATEAT
# faforfe & ar & geat € sWa €1 aafer & fog ITETeEt
# G F TG, ITETEAT B FAT W ool Sew & s
FX ST THhAT &

AYRTF FIAT TR & A1 qa [ FA F oy Afww
ANTT & ary 4 Radt & ar¢ § ==t #¢ |
AR & I AN § 5 gew gid 2 |
AT # FA AN = IJTATEAT T AW
+ FHfaeT Y Aand
+ HSICT A AT
+ BTEaaY Al FT AR
+ 7o AT

THI IR #1 ane #1 sk wen (Estimation of cost for workshop wiring)

IR [ T TS F I | AT T S Tl

o T AT FLE FT VAT AT Fael F AIEA H1 (Feieor F0
o THATT TR FT AR FT ATHAT HLAT

o JEF AHARET F TaASE FLAT |

REETRET @ TR AR @ AR w® AR
F F fom PR fear s AT @ aftemdt s@iw
HIATF F AFER & o0 T wntes A= G mn
=

HTETIHAT FT TH IS TR 1 St & forg =
&= mam € (A sample requirement is given below for
trainee's reference)

1 ©& 5HP, 415V 3 % #Wiex
2 u& 3HP, 415V 3 % Atex
3 wF Y HP, 240V 1 % ATeX
4 ©F 1HP, 415V 3 % #rex

g wied # (Fig 1) & =aferd faer mm & |

A &=, wte = @i = &t 1.5m & i S=e
I TTIAT HIAT ALY A THA & @ | &fast &
TS 2.5 m @& g =Ry |

Fa 7 99 # W (Calculation for the size of cable) :

e AT Teld & {oh AIeT &7 8TaT 85% & AT qra¥ there T @it
#tew % forg 0.8 & A yf &7 e 400V € |

I 5x735.5 1 8A
SHPHICTH G TETE =~ 137 400 x0.85 x 0.8

Fig 1

GATE
8m

FLOOR PLAN

ELN237931

. 3X7355 4 pan
SHPRIER MM ASHE = " 3 400%0.85x0.8
0.5x735.5
1 ___05x7355 .0,
Ve HP HIeT F1 § @€ FE = 54070 8540.8
. 1x7365 o
THP R AT g AEHE =~ J37 100 %0.85%x0.8

A &= oY 7iex aar § forw & = e & 9% #ieY % 3=
TR FXE TAT T AIE % Tl ATS FLE & FoA AN H AT FLE
T TS T AHAT ATAT AT AT(RY |

i.e, 15.6+4.68+2.35+1.56 = 24.19A
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IE AAHL TAd & [ T AT H ARG FT A9 X Al
FT G FEAE | S 1 gurian € Anfeei & forg e & forg

ST WY & Hae H AT Il 2|
2T 1
R Atex FL #%e ARNE T FIEHA FAA F AT
I, Amp & I&=2l, Amp &
1 5HP wew 75 15.6 2.0mm? @ FT are (17A) ar
2.5mm? tgfafaaw &1 aw (16A)
2 3HP A1eX 4.68 9.36 2.0mm? afa &7 are (17A)
3 1/2 HP #tex 2.25 4.5 1.0mm2 @i & ae (11A) (FFaw SgEa arEs)
4 1HP #tex 1.56 3.12 1.0mm? die # R (11A) (FAaH S amE)
FaT F TTIT AT AT T TAA Faw 1 F Y 7E SAEw * 415V, 43 (way) 16ATRIT SRR F1S R 2 et
S P for @ &1 ITANT AR RE e ais & &7 7 o &
qehT T |

sfsreronTei 1 SRt % forg g Sue Ry S arer e
AT e At #it SIaRy = & 7% |

. @32A,415VICTP%€WF@HWW%%€&%
a<e far o gwar & |

qER FERAT FT A Y@ gorar @ & | (Fig 2)
#TYE F WA X @a1g W 7o (Calculation for the)

sizes)) and length of conduit:

19mm 24T IS FSIE FHT ITART A Haet ST & forg o 24.4

+ 16A, 415V, ICTPRT T &fed &1 ST SHP, 3HP, 1 ooy iy sz a1 9t 6 e dverd & g sy iR

AT 1HP witex & forg {3 o a&ar & |
19 mm &=t 15 #ege & fog
16A, 240V, ICDP f&= w1 afed &1 374 % HP Atex
% foru o ST @sar € |
Fig 2
: ! ! ‘ ‘ ‘ ‘ ‘ ‘
cawll ! \ \ \ \ \ \ \
DISTRIBU YiIA YiIA DOL DOL
e 1= St e | s R
I
| | | |
20| e L= — — =
SWITCH
L]

=

ELN237932

SINGLE LINE DIAGRAM OF POWER WIRING IN WORKSHOP

AT A€ A SHP AleT @I & fia &t diars = 1+1+3+1=6.0m T daTs = 45.0 m
AT T1E X 3HP AteX T F fiaams = 1+1+5.5+1=8.5m

A9 a1 8% HP AteT & &= arg = 1+1+8+1+1.5+1.5 = §
14.0m ’ 10% stfafes (3=T) = 49.5m, a1 50.0m Fel ST Tl &

A AE & 1HP HieY & i 1 erd = 141+10.5+1+1.5+1.5  + 25.4 mm &1 I Fege * forg
=16.5m

10% 9= = 4.5m
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Hiex & 79 f&= & 9 da1g = 0.75 m

5HP e % w1dT & SHP #tex & &= 1 &g (1.5+1.5) 3.0m
3HP #ieY X & 3HP #iex & & & @a$ = 3.0 m
FA =6.75m

10% wrferf=s = 0.67 m

FoT aTE = 7.42m, 5 8.0m WY ST AT &

25.4 mm FAFEEA H8geH & forg SHP X 3 HP Wit %
forg s%=xa (0.75+0.75) = 1.5, @ 2.0m

19mm FFRiEa Fege 1/2 HP #i¥ 1 HP #tex & foau
(0.75+0.7) = 1.5, TRTSWT 2.0m

FI #t warg F forw 7o (Calculation for the length of
cables)

2.0mm2aTe T sherel %7 A9 a1 AL 5HP 7ie< efiee a% dars
=3 (141+3+1) + 6 (1.5+1.5+0.75) = 40.5m

15% wfeRes (e T As) = 7.2 m
Total = 55.2m, Say = 56.0m

1.0mm2die &7 seel &1 A9 s & 1/2 HP Ate? e & e
FaE = 2(1+1+8+1+1.5+1.5+0.75) =29.5m

15% %t 1Y Rt & e & forg = 7.76m
Fd =59.51m, Say 60.0m

sftreronfat & fEfa e st @ % 3 awiet & g= &
A qF & |
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Ta® (Power)

v 1.8.74 & gw=itE =i

gawnmEa (Electrician) - s wmaw g sifdmn

TR AR WA ARSI HT THA - W #1929+ - twawwr (Testing a
domestic wiring installation - location of faults - Remedies)

ST [ 39 IS % A | AT TS S Fqahl ¢

o FETAT =TUA # g 7T S Tt g3RTT FT T AT IqF w4 B AR W w34qT
o wow it Rty [ wA s SEd gawr @ Rl e s |

the video for this exercise

frdteror iy udieror Y AT sEvEwA™ (General
requirment of inspection and tests (Ref : B.I.S. 732 -
(Part 111) 1982.)): (&= BIS 732w [11) 1982

TF qUf BF T st ferfar siftret & faeeer & =i # A
& ued, W faga et 1956 & sgar A o
T ST ST S I S 9 FEeTRE ' & J€eiy
gt fAem fobam ST s stfireTas & g aeer s hm

T wEfen Afhe # AR FF 9 a w9 (Items to be

inspected in a lighting circuit)

wzfén afde (Lighting circuits) : = & gfafeaa &< &

forar amsfe & s=r enfr|

o f8 g7 ¥ fow wEw # ST fos wew 6 o 2| &=
amEfeT e & forr s o STTaT & i el & &8
R Tel fear S|

o wrEfew affie # @iy = &9 fUe e & 81 @ Y desr
fom Sfea = & § wwafEa g 2|

o o g, fhae S I & forw i yeTe A & forw
AT SR & T et Y arEY FoEdr S 2|

o &l FEl FSFadl H AT aATAT & AT HSFE T HA-3IL BT
&, a8l Id e Y ST i T TN (a1 Srar
2l

o Tft facor aiet # e A = geum e FEa o
a2

e gAdT FE & A IR AW T AR THA 4 a= Fadt
HEFET I TR 1 SITAT & 3T ATohe ATISeie & ara T
O & Sar 2 |

o AERAT AEE B FA AT R IR UEiATEe o S
OIS & © | AT ATHI Y AT ST A8 & T & ford
g 2|

o TN (FEFET AT 3 ) Ft TATA FA & forg Ifea efifver
FHAFY T ITANT AT ST & A @y e &t it §
ST ST 2

o FHEIC W ATAX & HEAT (HFH BIS 732 W I1) F HATET ST
=TfRu|

FfreTaa #1 qLteror (Testing of installation): fY S
AT ITTRIT LTI (AT H GAT H AT o6 T99T (AL T80
¥ e aer G5 SRt | R dRd Semee & adie
THTLY STTHAT & T FIA & ATAT A & ST GL&AT Tt
FT giAfead FT & qo=Td & e & |

1 wAfafeswar saar ger afde ada1or (Continuity or open
circuit test)

2 gaar & (Polarity test)

3 9= =i g 7w (Earth and ground test)

4 Ty« S & a3y (Insulation and leakage test)
=T % 919 (between conductors)
« e A W FET (between conductors and earth)

sfafeswan stuat gar |fke adeAwr (Continuity or open
circuit test): TAF FF-AfHc # HacH & HElFLT H AF &
fort 7rg wveror foa StaT 1 39 e & qeer g Sie adft
feefierem afde w=o ger aar =anfed |

feefepm o€ & %1 WX YT afde & I F Afafeior
FXH IH JAF FY AT AT

aft oot it sroey fRrfy & < | dEt T REgE She et
e Tetex A & & JE & A <qgd & AeH? a+ft
HiHIC ATITAT HI Bl FY a1 AT12T |

Fig 1 & A #X fiqed E X L & 9% Afthe %7 T
g | |S AT R A AT 3 |

AT AT A% T #t TF F 99 TF AT AR A6 w2 I
I HT FAM: A AR AT QT goran =nfed | oo o
F TiHTT w9 | "l areror 7Rt wt gafead & o
TTferd AT IS T & |

afy ‘| frfa & #e Fig fawar =i 7@t #3ar 2, at a&
faty |fdhe gar AT o1 gFar ¢ | af FR e JiF Ji arw
ar fRafoat § fdaear weffid &t & @t a8 faww affe &
wié g e 2|

Are fargett o et # i & g @y mitd o
F ECTHT A T FT T AR e i ford q AT
T el
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Fig 1

BRANCH NEUTRAL
CABLES ARE REMOVED
AND SEPARATED

BRANCH CIRCUIT

FAN IN THE
FUSES REMOVED

CIRCUIT
% LINKL &N

LAMP IN
POSITION

1 F
I
|

7 !
| = = | }
| | | |
| L] Li— !
ALL SWITCHES
| OFF . . .

bl
|

FUSE AND
LINK OUT —

MAIN SWITCH "OFF" |
[

ELN238211

CONTINUITY OR OPEN CIRCUIT TEST

gaar aeor (Polarity test): I8 T I8 AA@ FeA & ford
o srar @ % o %o | e Faa & aiatad @ rEr Agi

3 TOE & ford o gl & o ger T o @) dwr
Tex ‘Arw fafa & w@ 9 &1 9 A9 T Refepe ae
# TS M A T Srar 21

T Fax geT & ST ATYAT F1 AT F 3 | THAT AT F TH
fox & 9 sfafsowar = T gy R #t Hwae #4 |
fer =fifmer & Fig 2 % srgam s 1

Fig 2
CIRCUIT FUSES "IN’

LAMP
REMOVED

FOR 2-WAY SWITCHES
OPERATE THE SWITCH
PAIRS ALTERNATIVELY

=3
@
POLARITY TEST z
w

TAEATT oI & AT Hovel ol & foh ot sreraT faema e
e e fafea gar &
HTHheH T UF A gaaT T I8 Ao w3 & ford o
StTaT € f
Fig 3a & AT % aTIX ATHE & FTfed a<w [OF & aeaferd
gl

fer oot aE & a2

3] T % fordr Fig 3b & e Arehe & {7 % arfet o
e R et Jafea w3 sgier e @t &1 ST 8 e
o oty @ foeTe 3w & TR &t ST @ i fee e

BIW T T &7 7 ST 661 gaar &7 go eiar & | G 3iee
H T T FHT IR 1At 7 AT gerae | sAfAar
gl

Fig 3

SOCKET

ELN238213

POLARITY TEST ON SOCKETS

Tt AfRreTaAt | e 931 (Insulation tests in wir-
ing installation): (BIS 732 (part I1- 1982) )

e overor R St
Tt X g & fi Tuw sfeiw (Insulation resistance

between conduction conuctors and earth): 3& T<taor
F ford a7 feT &t 9= & A9 WA awF F e @ qad
Refioge woot @ & | T SO Bieed § Rl Y 99 oigel
# a4t e A T avhe & avit STETEAl &7 ger § =Y
ST AT § ATHCH & Jgd AT B &l AME TG

o1 S =Eer FaeE F A R F swend efife 7 U
T FAae FX A Fig 4 F FgaR AR fHaa & ofie it o
FIA E A | WX F AL oA & o1 FARE & FAFE FE AR
T F SEA futfe e & gard |

Fig 4
PISTRIBUTION FUSE BOX
(ALL FUSES IN)

il ALLLAMPS
IN HOLDERS

SWITCH WIRE

CONSUMER'S MAIN SWITCH

PHASE AND ‘ } OPEN FUSES OUT
NEUTRAL ‘ k L
SHORTED -
fr INSULATION
MAIN o—lT RESISTANCE
SUPPLY TEST SET
= T~ EARTH

ELN238214

INSULATION RESISTANCE TEST BETWEEN CONDUCTORS AND EARTH

T YHTY T T&T7 3 i faferat & 9T ofeqd | |1 & off &9
AT = TR |
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fafr 1 - BIS % #gAR W« Ww (Standard value as
per B.L.S.)

e Afa=Te F qAEF A
= > W s
afhe & fargert & @
stel R, o7 efee¥ AT Alhe F Aemr-oen fagert & w0 &
forar smar 21

afe aaf PVC gaee daed § v fFar smar & 50
gfereamaT 12.5 & & a1 =1t |

fafer 2 ¢ LE. st & siga Tt siferesmas # - &R e
HATABTI & T WX 4T T TF 1/5000 WET & Sterw
TE ST AR |

S AR TG qfag

= At & 4 ohms

FT F AT
qice | dteest ATqfd
I T T FET AT

x 5000

EEESEUECIEY
_ 1
—WW‘}'{TWWXW
gt o gfaae

afee & ateest T x 5000 x 10
I T T FEE AT

Megaohms

fafer 3 - et = (Thumb rule)

et erferetae &1 arfud Taw ity uw 9T o\ & w6 T80
AT =R |

et & S e gfaee (Insulation resistance between
conductors): T8 T & fordt 79 = &1 ATE W we
are®l & g & |

gies & T v gar @ g+t Iraree fRepaee ¢ 2| oY o ft
fer = ot ferfaat & <)
4t faaor w=wr & fErfa & 9

T & TF < TSAC &l ol Hadl § AL GAL B g & FAdE
#< | (Fig 5)

Fig 5

DISTRIBUTION FUSE BOX
f (ALL FUSES IN)

\@ SWITCH

CONSUMER'S MAIN SWITCH
OPEN & FUSES OUT

INSULATION
RESISTANCE
TEST SET

MAIN

SUPPLY Q E

INSULATION RESISTANCE TEST BETWEEN CONDUCTORS

ELN238215

FR H i & AT o afady & A oeew § Awfud
Exdl

AT ST H Y07 3 A fAfeet O arert oY g F diw
T IfaTer & Sl admET 9T 8 3699 9T SFoqdH A1 &
FH T AT A1y |

TR stfRreaTa #1 fAveTor i wdieror- fRrfeat s et
& gua # fafer (Inspection, testing and improving the
condition of wiring installations)

o darer 9 wdveror qfome e Al stfdrere & fRrfa
gaR & faftet #t gafia fmr w2

wieror afvore site fRrfeat #t guee & o il

®. 9. | G oo qfreror qiReTH g we # faftrt
1 stfafsswar spar | a) g AfsT a) Ok.
gar e a@er | b) st o\ srerar s b) affe # yais 3Rfage fa=w # w=ifom #3 | =t 718 3=
qH F aed H I A q% AT © GAT Alhe SAT AT T T SHAA T Shel
afeT I TIAT A | W % BT ST |

qq @fdhe & AffrgiRor & qw=ra Ste 9nn § Faed i Herger

SITe %Y ST oo 31T ST 7r 8idT & AT IqH1 (e # |

siet 2 77 e wfawRa gt @ f&= 2 3w 99 & & o
& #7 TH-TuH FeE garterd w1 |

TR : A A (NSQF dmifee - 2022) - s 1.8.74 & awifea Regia
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AT TETIT

T Y TS
AT % AT
Fgd & AT

a) T g & Ffe quf
gadT ST &t 2

b) TF sreET & dThe |
g 3fe f &

a) 1 T S| Srrar e

b) 1 T ST & F

a) 4 &= T FX T d1eF el & ATSCYE A & Th
ICDP f&a= srerat DB WX s19eye efiaeq #1 fafawa # |

b) e & & \The & ge A@Ee AT & % & "t
LI

. 50
a) OK & & AT STTer &1 S H< {9 = g _of outlets

#@rr PVC A §eaee & fodr 50 &7 Sfaemas 12.5 8 &< |
afs ATfea dgaem Sfaery TUET AT & SEE SrHaT i

ELCHE IR
b) toraT & &7 AW FEh T AT FL A A hael T

gfaemaT IoF & &Y | Ffe gr 7 effa 9= A8t | at faawr
S € & qt T e o ST g ol w7 |

3 e 7 79 o iR faae w9 F fiw § deeew
AT FT & | Afe 37 @ve § &t 9 € At Refee =
TS I AHET & T A TAF Im@T dfehe FT TH&AT 39
qUT qF FY T d% I qiehe AT 7=l & A |
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Ta® (Power)

v 1.8.75 - 1.8.77 & wwifya Rr=ia

gawnmEa (Electrician) - s wmaw g sifdmn

AT - W - W - AR - wfaay e (Earthing - Types - Terms - Megger - Earth

resistance Tester)

I | I IS & A W AT & S FqaAt
o R T SUFHION w ARAT FIR FT TIAA QT
o ST & Tt eRYeiaiel ®t qULHTNG FEAT

*B.1.S.% JFAT g AT ¥ we AfmT quw #A & ARt w1 aviw wer S awEn
o 3 TATEIST & ITRY it TETHT HET HIA dF FH HIA H1 (AT 1 T FIT

sfnT (Earthing) : feft ararfRar somedt o wefier e & =mors
T ATST/HTT Hf HH T(ALY qTet AT ATE G JAT HATAT
FEAT AT FEATaT & |

farga wromT & Stfd & e &t &t | fawfoa o s A
gl

+ foreew st (System earthing)

IO AT (Equipment earthing)

freew st (System earthing) : arfRar yorredt &t gee &
forg s SaTeT rersht T e % forg T & Jie o @ 5@
am &9 & fwew siffr =t ST 2|

qre ST R Y @ &3 | e srfehr faam strar 21
forew afhr & SRww &

gt F7 9 g @1 AT © Tl TaAw d1Ed Ssaes 9
FieesT 1 EAT T I {9 & ATTey aleesT % 89 It &Y
T IGAI AT Y

e T IoT= B T GIAT FIAT © 1| A7 AT & oy
30 A o T @ geeneE (R aamee R < #
T | 9 et few & s Ifed anr ©

ITHTOT AFRAT (Equipment earthing) : FEsier enfas W
U A% (S| G ) JATE A8 81 W@l & I AT AN
Sfa qupett U " &t e & forg sifasmasas & 58 ST
AT & ©T & AT JE@T °

=Tt (Terminology)

it AT & fog it # ot deene |
Haf W geen fewt & R dedvew goEst
¥wfeer w4 (IEC 60364-5-54) #t dmamEe #
FAEHER AT FA & o e # dw o awar 2
2T (Dead) : 3T FT o1 & TR AT &7 fAWaT=T AT L AT
et oft grraTer /e § T e 8t |

3 (Earth) : 72 % aram fasta & arer ua o seagie & Arers
F HATSA ST U a%g 1 o gagrs & FgfoF = & 7 & ok
f3FerT g et STaT € T R 99 UF qas agfas € § ok
TAFEIeS § ST & df a8 alfcred! o7 gAr T Arar & |

T HE=IE wewe? (Earth-continuity conductor ECC): a8
ATAF ST Rt FAGATOTAT AT ITHI & efearss W fores amen

TATE TET & & 31 Selgie & ST § o7 F el #eae¥ (Earth-
continuity conductor ECC) #&dar 2|

I g (Earth electrode) : T enfara argw ©ie a1 91eis
ST gt % g T & o7 € o gegie deaar 2|

3 i (Earth fault) : fsd Surell & S/ @D =TeE
geeATaw o & T AT € at 39 o I Fed 2

W Fe (Leakage current) : TaTied W & A9 & 81T
arex fAwaar & it F¥e Feamr 2|

Fig 1 & €T &T 9 THI 31X ITHT THET QT 747 2 |

Fig 1
1000 mA
(1A)

CURRENT IN A 100 W
LAMP CAN ELECTROCUTE
20 ADULTS AT ONE TIME

CURRENT

HEART CONVULSIONS
USUALLY FATAL 50 mA

PAINFUL SHOCK-

INABILITY TOLETGO 20 mA
MUSCLES CONTRACT

5 mA

{ NO SENSATION | 1 m/(')\

SAFE CURRENT
VALUES

ELN238311

3] @9 39 F1 F10T (Reasons for earthing) : {ETH % T
A FTLO AT AT TfT a7 o & @a¥ § a=ET av 39
FHHATE | TF qcll T ABH A 3 I T g qET(HA a7 AT
TEH F HFRO S & 3 ofibt e & AY AW T A qqoie
T ITAH FHIAT ATY AT AT &1 AT Ft GAaTed FAT & 6
% AT BT AHTLE AT ITAF S qFHaT & |

FaeT] | U hi T TS & U (ST ¥ S a9y 14T @ |

a1
& R an & T a0y A
ek AT 100,000 & 600,000 ohms
et &= 1,000 ohms
AT T '™ 400 & 600 ohms to foot
FE & S T 100 T+
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T 1 ITHLOT UTY F St A  HOF A A &

Tl T ITHLU & ATT AT AT TH 240 V THT T 99 W qhqR
FX THFT ATE T AT 60 3TH | AFA % % g HT qGT
TYALNET G H1 ATST A &H HioTd FATAT & AT &7 H arSr
F o HIHA TET S|

ST Fig2 ® I@METIEATE, U & ST aisl T a<er 1000
AT & IUHIW & g1 qTST % TS | AT A7 & S 240 V 0=
&, a1 UF ofiehet e A & MY § g [oIT ahdl 2 |

Fig 2
SA FAULT HERE SHORT
BETWEEN LIVE WIRE
AND METAL BODY

METALBODYOF |-
THE APPARATUS —=— 1"
‘
240V /L[ !
R =60 T

BODY
RESISTANCE
1000 Q

ELN238312

W

RE{:»:y

T H & 9T 6T A =

240
= 1000 = 0.24 ToE 91 240 HeAT UfEEY

AT T 1 % FFATY TE U AT GAATH & AT a1 a7 ad
BIAT | gAY 37T, 240 Heft U &t 59 o7 d T &R0 & Y
T T # 5 THE TS el IS | T8 T o1g F19 240 aFf 18
T FEA AL G T FAT & T HT AL HT Fhell 8 |
T2 TR W AT FE AT  qOF | &,

T T IJTHIO AT GG FAT 9 HUrehd & Ser Fig 3 § @mET W@
€, A1 9 &0 GTgHE Hioid dT< & @7 § AT, TF I=aa
HAT #1407 ORT &1g FF & 7 B Ta1 8 200 |

Fig 3
5A SHORT BETWEEN
— LIVE WIRE AND THE
METAL BODY
METAL BODY OF [l 71/‘//
THE APPARATUS | [] ]
240V |
I L
EARTH S
CONTINUTY
CONDUETER BODY RESISTANCE
1000 Q
= @
= EARTH ELECTRODE —= GENERAL MASS 8
= OF EARTH z
@

AHS % 8 & af, &g AT, 9 0 HEeT deded AT Y &
ATAT WX & T e &7 67 10 307 &1

W
T #E = Ry, = 240/10 = 24 amps.

7€ AT e TS (T & 4-8 AT o 9% § T 37 Y T
IS ATET AR A9 & qATE a7 A HY 7| A ATl & 6 i

3T O & GFHT 81 AT | TEAT, RIS T BiAf & Tel, 91
ST AT A I A 9T W e AR AT & AR T a9
FT TS (I TE1 & | AT, A awe 7 ( At A0 et |fhe
F @A F A FA I§ AT € |

ST & ATHAT & HEAT §, T WL & F I 9d €7 & 9 FUfehel
oTq AIET & TAT % AT T AT @A FT I HLAT & M -
I BI %1 (8F T H FIA BT AchTe I$T HY TUTTSAT § ST SI1 T
H T € |

J-gawgiel & 7HR (Types of earth electrodes)

(T ¥ 1= T+ T (Rod and pipe electrodes) (Fig 4):
TF TTET TAFEIS & ATH A9 AR Fig4 § @ &l T
FAFZIS HTg IS AT TET & FTg AT TEFT I /1 S0 9,
AW IT F AT FTeAT ATHAT & @7 &1 2|

I T TEATN Ae % TS TATEIE AT | %7 & H7 16 mm et
AT aF & gdagie 12.5 mm =9 & &0 |

Fig 4
6.3 mm MS ROD
CEMENT A GI COVER HINGED
CONCRETE TO GI FRAME
(1:4:8) -
AL -
FUNNEL w 3 o
. &
—lG.L.NUTS
g
E Q| £
< 12 E
s 2
g ho oo o g ~
200 300 G.IWASHER
T @19 mm G.LPIPE
#12.7 mm G.LPIPE
| 38X19 mm REDUCING
/ SOCKET
] r-- w3 s
B -} _— CHARCOAL
LAYER

- 238 mm G.LPIPE
] T——SALTLAYER

S Hig.....18
O
:

| 10
Mo~

ALTERNATE LAYER
OF CHARCOAL OR
COKE AND SALT

1 HOLE, @12 mm ;

SECTION "XX'

2500 (Minimum)

NOTE: DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.
PIPE EARTHING

ELN238314

qTEY Toiaeie 38 mm At = & F7 AL 84 | T T Torat e
& & at fia<r =@ 100 mm & &9 T 2|

STei a% e &l gegle W TH @) & A9 g 7 § W@ an
T 70|
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T[T A 15T Fagiel #1 darg 2.5 m & F9 TE enf

3T I it VIS T&T T AT AT & IZT 3N TSt 1 7 &
FH 2.5 m #T TEXTE qF Thell TG, TAFEI B FEATUL AT
AT T AT 36 AT | off Soragiel @ o9TE &9 &
2.5 m AR gFE FATET & 300 & o gF AL SO0 |

@ FaFe (Plate electrodes) (Fig 5): % @ sdagis &
AT F X Fig5 ® 3@TT MU & | @ goaels, T Ja die
T &Vl & 9 &F, a1 37 3 A< 6.3 mm & HF TE S0 | arsr
F T TAFEIE HIeTE | 3.5 mm & F 7Ll &4l | W goFgiet &
arEs 7 & F7 60 cm x 60 cm &I

6.30 mm MS ROD Gl COVER HINGED

20 TO GI FRAME

12.5 }<—>
Ve GL.

Fig 5

‘
3 P WIRE MESH

60

CEMENT CONCRETE
(1:4:8)

70 [™~— FUNNEL

v i

'=' it

LG12.7 mm GI PIPE

150 (MIN)

60X60cmX6.3mm Gl

PLATE OR 60X60cmX3.15mm Z19mm Gl PIPE
COPPER PLATE (=

R P
4 Y

60
90

NOTE:-

DIMENSIONS ARE IN cm
UNLESS OTHERWISE SPECIFIED. .

15

212.7mm Gl
PIPE
COPPER
OR GIWIRE

BOLT,NUT,CHECK
NUT AND WASHER
TO BE OF COPPER
FOR COPPER PLATE
AND GI FOR GI PLATE

ENLARGED DETAIL "A'
PLATE EARTHING

e TAFEIE T THN TS S0 F i &= e 9= Shw S
A% IS & 1.5 m & FH 7& 20|

BT UFe WT FAFEIE T T AL 37T &7 /1T & 7 & S0 It
AL T &7 AT 3 & el 7 ITANT FHAT ST | oy fRra §
It HC TF TAY & ST A 16T A1 g<r 8.0 m & FHH ALl 2l |

ELN238315

@S I YA IATY A AT JATGAT |

FEl AT IThST a1 | S SATEISl THT I &1 AT 2 |
T T AT &, Al TS TATEIST BT Ueh SEAGTY ATE STeT 15T FHEATET
ST BN HIX TeAF2IE & & Aehe BT | TTET FT UF a0 § 7 &
#dE & HH & HH 5 cm. FIT SN | ITET H TF AL LA I
qde & 7 & F7 5 cm. FUL AT 30X 10 cm. & 3T 9 g &t
S el & | I & Ad1g, AT I A TS & A4, G BT F
IE WC & W aF g 6% | aqT T FET AT H I8 e F A
AL AT MRS & 3 &% ALl e

ENFR AW F ATET Y-ZTATEE & TaANT F LW A T Y

(Methods of reducing the resistance of an earth
electrode to an acceptable value) :

ST & -HT HT G I3 AT HI T AT AT & FATT
g TE I qUIA: A B TG T RIS AT T T FqTH
ST AT W GIEAT FH 3, T I F AT aATg B A
TR FAT ST 2

AT T T ST Il &30 |, STef 7 age 7 St € Y-gerag e
T A IJTAAY IAT AT & |

o 3AFEIS T AT & TF @& A1 T AW & q¢ T o ad
T 9T FT AT FAT AT 2|

1 TS ITET AT WE § He6 &7 T FIA & a1%, | 7 T8 (TS/
IR/ & 32 TS &) H ATLHA | F A THG W Y
ATEH S TAUT F TAL A 90 ¥ |

2 9-TSE H A A ALl T AT STl & -TAFEIS T AT
FH & AT 2|

3 qed & & f-Tegie Sied & f-Teiwgie ¥ SEd F el
g | (3t & THe TAFEIST & ST LT 3T THAA: TAFEIST B AaTs,
F T § FH AT &6

4 T FATA B AL HLA AT TATE Fetwl % AT & T-FAFZS
I " FH & AT 2|

5 YEATEIS FAA & ST &F a9 & oY ¥ FAFEIS ¥ STeed
FH EdT 2 |

TTER : TaEREa (NSQF amia - 2022) - s 1.8.75 - 1.8.77 & &ty fraia 203



TgaTH wlaaw e () (Insulation resistance tester (Megger))

IR [ I TS F AT | AT I T Gl

s AR (I IRT W) T FE Rgr @

o AT F LT AT FE TUIMAT FHT GO HLAT

o AR FT IYTANT TATHT AR ITYATA T HEIET T MY

o MR (IPATH IRY) FT ITIAWT FIQ T JYATE A FTEAT ATTTAT T FHIAT |

#e (Megger)

I% TF U fayd " 97 @ SR s fy e ar
A & ST oTeeH WAENH & de # #@paw & forg
foFa ST 21

T 30 e 7 srawwar (Necessity of megohmmeter)

AT 1 HieY i fosr Iode ame=a: 39 IR A
Ter U a1 € % 578 agd S IoeH F AT ST A% 59
339 & forw dume fRam T SusRer #m swHex © (Fig 1)
TH AASH HieX & T 96T & WX (MEGGER) &t
ST & |

Fig 1

ELN238321

#Z==T (Construction)

wen® Hiex A wnn & fese g9ar #(1) wE ster DC
FREY (2) TF Hiex S =7 gfawry 79 % forg genfia & (3)
T i freew (Fig 2)

Fig 2
— INDICATING INSTRUMENT

INF /N\
\J;

> GENERATOR
o]

ELN238322

TF S¥eY S aTa: # el Fed € FE dices SeTe YA &
forg dame fara StTaT & gaeT sseye fAuaw 500 v R sfwaw

1 TTE e T BIAT & AT SHAIET § JaTied S areil €T T
7= 5% 10 fe it uffm a% siar @ diex &1 49T fhatens
(K Q) sfiT #msiiw (MQ) ® &tar &

& @t (Working principle)

2Tt 99% TAYe JIY AT9E 3t & forg g waad qqe
FYAT € qlcesT FATSe e & i & &oft 7 § J7 &1 &
FIE FAEA 39 TH JT &1 ¢ & 7% w1d o arer forede
& Aol %9 § AT 2|

e odE #t @i B & i L iR E Sier 9@ @ s
T FT ATHAY FHET AT & UF emf I 8T 8 9%
T S FATEA § GRT JaTfRd eidl & ¥ Iwee AT SArar
€ 3OH vaTfRed € aTet ¥ #1 719 I IeH 31X FheT &
ATITYE Aleest gRT fAgiRkd etar 2 |

HeX & I B aTet [T 2T Fe FTEel | TATRd & areit
TRT & FHTGATAT BT &

=Tl 99% & TWIE & FLC F@EA § 9T Yared gt & &
gfaromad (clockwise) 219 SIS FXAT & dlees FTEA EIRT
ST TR A RS & TfAfHRAT FRAT @ A Fieest g
arTad e # 2 aAEr g |

37 fafeaa s nfy X aieest FaEs ® oy &1 7 fAfeaa
EdT 8 3T Fe FTEe | de aTell 9T &7 JF AqTY ST arel
ITEEH & FAFATIATAT 1T & T Aleeol Fagd ATHTES FATT
€ df a8 Ale FT & T & AT & A FH 2T IO 81 & |

TF Tohsh EidT & S orwed & Ifa A & 9iar & I Fe
FATE AT qieel FATgel & ac & Hdeld & AT T Yo &7
J[F A Y& FAT & i g8 dhgtfert erh(fe=r amh) a2t
BAT & od: I8 A fF e § g T8 AT § A Hew &
SIIART AT B YT & dl SHHT eohleh, 0 | Fol 9 off @
TqHAT & |

SE T 9¥ ATHEY AT ST © a8 #iew {F gEar #i
THIAA TRl #XAT W @ T qAees & AgAT | &
dfde # F¥e & A § o aRadw et sfar & 5 o Svea #it
fer fie o= gum & e G sar @ ew for g
aTe & g Aenwier 3= A & YwdE # Avw & fog
daT fohaT SaT @ 1 SEET ATAFHAT STANT AT Lforeed
A # b A 2

204 Y : TSI (NSQF dmifee - 2022) - st 1.8.75 - 1.8.77 & awifaa R



e FeTeR 1 Jfay F agd 3= oAt Hf 7O & oy
festrem fbm wmm &, gaforg g% s ggete aen % fog
AT faaT ST & |

A1 % forg =w (Connection for measurement)

S AR AT T F AT TYATA ((oeq A AT ST & At
TN ¢ HT E =T o1 deaes & @ et S @ |

gttt (Precautions)

o WIS HYST (FX) FT ITTNT TATS ATt Tfehe A &I HLAT
MR |

o TS Wiex & &1 H haet gfaromad faom # a1 fAfdw faom
| gHET ST ARy

s wiaiy wdew (Earth resistance tester)

e Ft /a7 &fie 9 gAET 7T |
FRNH e &1 9= (Uses of a megohmmeter)
o gAY I F A FLAT |
o Fddr(Fawar) # At FeA |
TR % fagiward (Specification of Megger)

ATTAHA FAFEIAF THT & HATAT qTel WX IqeAey & ot gor
FE TFT FET AT & qTH FART & forg 3w &6 o @
Aentfires oA & forw #iex Ie6 AR off ST @ T TER
A T & TR 30F G I e AT I AR & A

IITEI & forg : 250 V, 500V, 1KV, 2.5KV, 5KV.

ST [ 39 1S % A | AT TS S qahl ¢

o 3 TATEIE F 0 = 1 FAE FIQ TET T AT AT T FHEAT

o Iy gfeeter qdierw H QUG FLAT

o Iy gty qderw F e =T AT KA FT T FIAT

o Iy gfety ® wgR A Aty w71 avi= ww
o 3T & foo |E fam qam

Ff TaTgE & o =@ amw A7 vl SHarel st
(Precautions to be followed while selecting the site
for earth electrode) 313 soiagis & forg &I &1 =49 F¥d
auT I ATTYTHT aXaHT IR Ttk o7 gowgre AT qre’
I e THR # et § o ffde e & sgaw wafia
FAT AMMRY | 37 gerergie &1 foreda It dwr & var o a9 |

ToFgle Aiaeier ATaA # stravawar (Necessity of measuring
of earth electrode resistance) : T% J-gaagis Ifa<ie &
T AT GAfead # w1 OF & Iar o B g-afaery
3T § AT @ o i, AT AR w1 & 9 & T qqman
T 2l

§ wfeety e (Earth resistance tester) :@=X # -
sfaere adtetat it 7% fae € o fafye dafaet & samr €1
Rrta (Principle) : o e, #e, fawa fafer & o & R
I FHTH FAT & |

T YUITAT & 3T T8I goiFeie B ¥ C UF g%t 1@l | ¥ 70
& staT Fig 1 & femamar = € |

Fig 1

ELN238331

FALL OF POTENTIAL METHOD

YF TR A ARG geagie Cam I aRam 1 %
ST ST ST ST @ 3 godgie A #i¥ B & 9 91X
fasma AT Srar g1

Toagis B & C & gfaty ATT 9o Ft y91fad 981 #3d |

A® Tt g1 9X gAgre C & TaHY 38 NI {361 ST € arfen
AR C & Ifay & 7o @a= € | goegie AT C &
15 Hiex & =Afer & gET Ht AT gL AT AT © | Tt T8
# fager s 41 € 2|

Y-IF, AW H AT AR FE (Construction and
working of earth tester) : 5[-7<ew, FR § siffara: E
T ATFOI TS AT & St ST &Ry aAre F¥ar € 3 U
werer QT o\ e & S Fig 2 # femman @ 2|

T Hiex dF9r 3t Feforat (fawa i g Fsfor) o smana
BT S ST UF gAY % 90° T T&T il © A1 UF & ag I A fed
Il © | Hbash ag & AT AT ST © | ITRT FSoAt TF &7 H
TE HEAT & ST ke Tehe § LT 61 FHIGATA STl & Tafh Forfaa
FE S F ASA AfAA T &HAT & FATTATCAT SHelT & |

S 9 gAFgE Sfay AT § DC #T SART T Sar €, at
geragtegies @MF 1 s ara § gwEey wear @ @i AT
eI &1 Gkl € | gt TRE He & fory gerrete #t awrg AC
g =fRu

3] gAgTsmE a & fofg 88 S¥ex g1 3« DC U amr
sfaaTers & e & AC § I8el STt & | STeTadT €T % goaaiet

TTER : TaEREa (NSQF amia - 2022) - s 1.8.75 - 1.8.77 & &ty fraia 205



H q LA & AT, ATI TF A Hie g7 &6 sian =nfev e
forw DC us gy gfc=mers & qreaw & AC § sieeft Srar 2 |

ST TRT % SAFEIST § & YOI & 18, A UF AHHe
1=y ok st =R ek forg DC awts srafara ety € | /o=
T FTeX TATEAT aieedT 9T & Hd¥ TeT FieedT q1d & a8+
% forg uw geastfors qoft faeay &1 s e star & S
Fig 2 # f@mr mar &1

Fig 2

7
REVERSER é

ffffffffffff

N s HAND DRIVEN
& DC GENERATOR

SYNCHRONOUS
| ROTARY RECTIFIER

PRESSURE
COoIL—|

,,,,,,,,,,,,,,,,,,,,,,

CURRENT
COIL

PLATE ELECTRODE
UNDER TEST

EARTH TESTER

FX X WO & 30 HIeT g FIcT © A7 30 FROA AT S &
ST TG T A1 AT TATad! 908 SE60 & o 7d 379 o A9 qlohe
T 939 HLAT & |

& ATHAT | AT % g8l U &I AT T 98 Tl & 7 =<

T & | AT F AT9HS 59 TH SS1ET HUSA & & &
FT AT s IaTEie® emfs g1 AT g7 g 42 erdv|

-qaAY A" # T A (Method of earth resistance
measurement) : 5] TAFZIS ¥ STEEH AT & AT, § TAXEIS &
ST § 37 A SETAIA HAT AT & | T 3F & (477
Y 319 WEF) THAVTA AT goagle & Hae: 25 #iex i
12.5 #ex ¥ g R UF ¥ @ O {7 H TS A | I
T ITRT TTEF A A TAFEIS Ff AT & SIS BT ST
gidT & ST Fig 1 ® g@mr 4w 21

ST H & q T § TG AT & AT UF T T ATt (|THT=:
160 rpm) 9X FHAMET STET & | TR sl # T a9y
ST & ST T Y TG AT 8 | qEY AN g AfTAd FA &
T AT Sidgie F 38 T8 F 9 (&1 J31 < TWigs W@ A
2, T T8 TG AT & T awedt AT 7| 37 A #7v |
FFEIST & 9 ¥ a<ry gar & |

ELN238332

yHuE § "arew LE. fafew= (1LE. Rules pertaining to
earthing)

o HTH AT WA faselt (s 1956 &9 q97 9% o7
HINTA T Hefaq awrs s & & et & sgar
farg st | faaforfaa st fastelt e gt sonfert i
ST 9 @I TR famw w7 & any € g § fafw e
32,51,61,62,67,69,88, (2) 31T 90

W faselt s 1956 #1 AR (Extracts from Indian
Electricity Rules, 1956)

e 32 sy walehe S yEOTh ew Fredesl F TEE Y
fem 3 S Fe-seet @ Rt

ST ATt & QT ATE TUTCA 37 U S[E el SO AT agaTe Toredt

FT UF 9 @ oo Freaey AT UF Hreae MHA & oAf 398

ST 9T & at ffofaa et &1 aes T s |

1 UF qETHd, AT qEIlHd Ggol Freaes T UF Hreded Al 3qE
| ST ST &, AT I8 WY ZTT U & S a6 g=er
St SOt ATl UH faret Freae T &1 Hivid Frede< & favwe faem
ST &% | Gt FEAT I FERAT ST
a) STet § Hafha AT J-HUCHT g FSFC TS AEE
# feig o ar gas ke e A w9 2|

b) STt ITHITH & fiFew &7 w1 a9+ aTel FgFeL At TATIL
% o FOfHA AT o FUfhd Fgot =Ter & forg = e &
STEt OHT FaE e ST 2

2 feaforfed stoamet it ste, S #fha a7 o d9fhd oo HeTe?
AT HA FeFeT TT TH 1T TATTord HA & o7 Taferd
e foires 3 fere 1 Stg i e emae, e am ferm e it
SO A7 31 AT fowew & fohet of §afeha ar o @9fea =qga
Feae? A7 frdt AT ax e & a1 Iu I3 Ot I
# gaeT 7€ e feur s frmfofaa st @ stew:

a) T I & forg uw o
b) T STHREX AT SEHHEY & A= § w= & forw fer )

o 51 : wew, S=7 a1 Afd I A NTASHEt 9¥ @0]
BICEIE]

e, 3F A1 ufaerT & awe g9 u1g A, 3% stewe St

FFEY & ETH HE FeA % forg fewimza favg o & 7t afs fdras

BT AT qHAT Y A & ST AT

fow 61 : 9 & "&ww (Connection with earth)

1 3 dicear a= foeew & U7 ATt | STet %oll AT Arsed
& &I FieedT ATAT: 125 Fiee & Tgdl & X qeAH FieadT
ox feed &t [ & | st & forg feaforfaa Suarer oy
gl
a) TF 3 el IR IR e 1 g FeFeT A 2 ol
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3 AT foweH FT 7y FTeAE o HAhd AT AT AT
F AT IThg T JIF AT GEIE FARE! & SeT fhar
SITQAT S &7 & FA qel e | 38 fAaor Suredt i &ar
ATE & TS T TF AT AT faegant ax o §f @afeha o
SR S fer & ara R de F sfafew g o
IUHH & TRET | R S

b) d%fera Hfaet afed fasedt awrs fwew ¥ e 7, 88
FHaeA! T aTer Heqex W & a1 I JIF A GETe
FART G ¥ Hfehel fob2aT ST |

C) I & AT FriaRT § U foish AT ST forereh grer e
AT 31T G@ o (o7 FAFE H TN AR T aTfere fobam
ST |

d) TF SeEdr g & Rrfa 7, I % a0 S & 5
st (37 Bie ot &= fEw ar arwe= & o ger:
AU §) FE ATIE AT Afdhe-aa< T8I FAST SATTIT AT
TF ¢ & TR & giafeaa far s & qfi & arg
FAFINA § F TLAATAT FLE AT i 81 H A & A
FAFI AT & 3T A GRT 30 q&IF €T T qof
T S|

e) #g ff =ft sa= ATfers ¥ e it geafa & fomr
fehelt oft Ter Ster &I 7 e § o & FHeFer T2
FAE AT T &F 3% d98 7 & |

f) s T & AT AT TATadT 9T SUrforEt Ht T
SIST ST | a9Td {3 97 & A T0® FAa9 B a@E
farTelt aATS ATEAT % 4T ATALIT AT AT Fa 4 (AT FTE
gY) % a1 J=T fahar S|

2) YT TAYEY % %W, Tfas Aiex, Y TRt a% ATEEIRF &,
FATET AleT A A ZAGH &1 % A0 & (A7 F$Te
& w7 H AT AL €) A Fort & fAfaww e e &
fore sk faeft ster SuaRr SR A werw et |@ud FeA
AT IUHTUT T @THT ZTRT 3T JIF A GETE FHAFIAT &6 AT
q-aifora faam smaa |

3) A+t gTqF HRT AT F gTqH FAL AL AT FIg faoTAr
HATE AT AT STHT % T& Y 7 % AT FAvfore e e
AT 57 TR Tt St st sie orr st ax femar
T STIET SITUAT ATf Ik AT ard § T =7 A3 3%
YA HIET T A
o o6, STet aerts e ateedr 1 2, 7 Sufaam gus e
AT AT s, T, B 9@, a1 9 e (e g8 @
AT Tiead A TRASH AT JTHIT % FATAT) T AW TSt
BT 5 % {6 -<five S9aer T FAY Tt

AT 7% {3 et aws A dteedT 9¥ € MY Stet gfqwee ar
AU & A7 TR &, qft T arhe 3 O e g st dra
O =l @R ) SR FoAargas 9 q9thd en |

4) Ty st frew swontferat &t fasTelt awTs ate At ST
i T SR & qeer Forer T giafeaa wea & fore aea
gfarer & forg == fhu g

5) AATAR % @fie & @y 7T &1, g8 ST, I wed
7, felt g o &t af § w9 § Fw 3t a 9% fr S|

6) fu U 9 @9 e F AR IFS TROH FT RFTE aveor
% o % T U o1t e STt &7 a9 & 7 A2l T &1 STein
MY JET A 9¥ AT F forg Iuerer s8R

62 : wegw dieear W W (systems at medium
voltage)

AT WA Fleedl AATE (ECH &1 JANT (AT STTaT & at i i

foreft e ara¥ o ST, STT S JTeAT 67 9T, Fieear (et oY aram=

ferfa & f aieear & sifts 721 et

fe 67 : 9y & =Ty "@ew (Connection with earth)

1) I= a1 ATd I=F AleedT I TN & oI TH 3 Hof Tl &
o FEl & fog Feafafa 9w ang e -

qEACRT gt & AT g8 I AT ¥ Hufha i
g GlEC & AT ST FeS [HEeH & ATHA | |

a) g ATSE &I g FAfora fohart SIream St 1 & &g &1 g7+
ST T FAFIT & FH A G141, Tk BT AT g2
ST &7 ST I T BT AT I et oy famg @
+ft o Fafha o S @war € aurd 3 08 9 d9 g
foret oft were 1 =faseor der 7 &

b) T BT €T Fget FAFE! § Jarfed st & ferfa
# foreg gaar aRAt § FAHL 8T, T AT FEEEHT
AT HT TF ITFHA AAaTdT % WA &  q9fha fOar
ST |

2) T Hehfead Hieal areil fasteft awre argat & foreew ot ferfa
# aTer FeAe F A F qTT S AT S|

3) ST&T 9 A oIS SAIX ¥ AT T TANT 3o AT (T I Ateear
AR ATEAT o A1 @G AT M€ % Herer & fbam stroam
STET & &9 AT Yo e1e % $IY § Toredl & A sei vefy
AR T TER AR &S A ERw R & g © S
sgAte (e g faa @ €, gfawry 25 i & sfiE
TEr Bl

e @ 69 : ya @1gw 7a-RA (Pole type substations)

1) ST&t UF ga 159 A9 R & oI WeEw 13T T &7 0T
T STTAT & AT Seh I¥ T AT & @7 81 o forg it
I I Btar & |

TET I ©TH & 32 e Aifere o€ YT IUTe HLET STt
AT AT Hew &8 IA &1 & af 37 9 Ao o o |
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fraw 88 : wifdw (Guarding) Gigel & 9 AL TAT GWT U Si1 911e | Ao
1) S TE AR A Al & AT T e € A T AT S 2 AT o F e g
WWWWWW%| ﬁﬁqﬁﬁﬁﬂTaQ‘ |
frer 90 : ¥ Wk (Earthing) 2) T @ (&%) AT F AL Gl S o A Frr s
: . , S % 3 U fARgaRias U S 9% A€ A S S
L e N sftr & 10 ft. & & 7 @t |
F WY A 9 AT Fear @ o @9fha s .
| 8 S % ForT S g % AT 0 R AT AR ELCB F1 fawor i R& & TR & 2t 1 015 1.7.62
I FLAT ST A ATIAT & ey STt i wrHT=: HEt g g E |
S Wier ® A1 1.601 et 7 =1 forgett ox #ae & ST,

208 Y : TSI (NSQF dmifea - 2022) - st 1.8.75 - 1.8.77 & awifa R



Ta® (Power)
gawnma (Electrician) - sw&aw

v 1.9.78 & gwitE =i

o e - R (lllumination terms - Laws)

ST [ 39 1S % A | AT TS S qahl ¢

o YEUH # TEATA S AT AT TR FE AT AL FHATT

o 3= YU F IO UF ITH ATH T
o U % R TaT IAwT W AT |

gf¥wTeT (Definitions)
TEIA & Heel & F ffeaia et # A= g B w2l

ife ®er® (Luminous flux) (F or ®): el sifaer fave
& ufe afeve fafsRa radiated Semer a3 &t SHfaa woted Fed
g | sHifeer et @t 3FE AT lumen '(Im) gt 2

St dtwar (Luminous intensity) (1): freft serrer & g
foeft fame o & wfy g€ ===ior solid angle o= ffERa
S Fela IHET AT AT FEATAT & | U 12 @A ared
Tier, fSrEa @dqE T &% r &, & et & Feg T I qTAT HIOT
T THTE B IO SIAT & | AT dtrar Y S| gt Fer giet
gl

#=aT (Candela): T% F=<a wfth & &q g7 &Rt & 72 f3omr
H IATA TH1IT T AT & el Fad & | Feeell (cd) S| 18
1 Aifers 315 1 F=eT = 0.982 AT Feeet |

A (Lumen) (Im): 78 S welae &1 3975 © | 38 30 T8
gfefoa o ST @ehar @ & U Sear &ld, A9 F A its
focus STt ThTIT T ATAT U RIA I T FYA1AT & 98 Uh

=T gt 21 (Fig 1)

I SR &% = 12 AIX Fvg C TT HAd TF Hedl &, 39
T H TG TE THI T ATAT TF FAA 2 |

o faga oo g foa T feid <A & w1 S @ A S
ST FeaT JEA T ate (Im/w) § 216 & Sdr 2 |

wEifear ar s€t@= (Hluminance or lllumination) (E): T
aae it gdifer 3t gdifer & oy G smar 2 & gfy @
SR & A TgaA ATel AT Fel e it eI e & | g7ar
#fgw 38 AT T @t Hex m2 ar (lux) (Ix) et 21

@ (Lux) : 7€ SebreT 7 Fof ferer & ford o s anf e
(1m/m?) 3T 9T &g & T AT el 197 U Hiex (3T & aaet

Fig 1

ELN248611

Tt &7 AT ade § Ioael QAT 7 dretar & | w9t wft gaent
HIeT Feat WY Fed © |

TeRTaT STTHET (Lighting engineers) Ta Sid & STERTE &l Jeifedr
HTIR AT 393 ¥Ed & 5@ wamer ardt (lightmeter’) F&d &
Y EET Thel IX ATT oo (lux) & o Sreft & (Fig 2) |

Fig 2
LIGHT-SENSITIVE CELL

INDICATING DIAL

TYPICAL POCKET-SIZE LIGHT-METER FOR MEASURING ILLUMINANCE.

ELN248612

@ wduw & fog e & v@ S 9 F19F (Factors to be

viewed for correct illumination)

TF = AT @R TS A AT a9 & o FeE weager
g

T # wHia (Nature of work ) : &1 & I&fd & SIgET Tt
A ITITH THA B AGET FIAT A110T | IIEI & oy ATaT
T 06 &y S aret w9 IRar S oy o Fw w
% fore srfre st wifey &t strawararar et € Stafs 6 et S
TIETH T ATRE TR | 17 HIA % (70 STHETFd g FH Tairer
F ATITIHAT BNt &

Teie %1 emae (Design of Apartment) : SEifer &t FiseT da™
FeT & foTT ot & SATaeHl &I TEAT ATRY 39T adad & &
RIS T & e arell S 9 @ 9% W@ gt ar Frf
FIA AT HY AT T JHA T T |

AW (Cost) : Rl fawiw wdra #t aiw = Fe % forw o=
TF AUl F1EH © [oTaHT (Eieor FIAT ear &

TE¥EE F A™MH (Maintenance Factor) : Sia wdife &t
TSAT FATE ST TET & af 37 I &7 &AW T@AT A11ey o Jehmer
T T YA AT AT THA % FTLT THT F st FHY S Febelt
& SfiT fohar FHATART | ST TS &Y SATaIhdT & qfS FEl
I U @WTaT € fF U & e agd stfers S ge @ € qiN
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ERT B &I & af 39 g geat & & 1faf=s wamr & &t
AT F¥h T@AT 9Ty |

=3 W= & 0 (Properties of good illumination)

TF TEifq & § fefofad g g =it

i gEd qafa s e =Ry

i T AtaEt F gHaTT TE TEAT ATRT

i TH AT H THE IAA ARl FLAT AR

v 3H O BT 9 &1 F3AT A1fey fSrad U FH1 e I
g %

vV IE ATIIFAT & ATET ST ATRTY

Vi FH T I ST AR TEdE A ST ARy |

7=3 TSI F @ (Advantages of good illumination)

i TE FHETAT § IAET | gig wear ©

i € AT FT HWEAT F FH FHLAT &

«wt % www (Types of Lamps)

ii & ATEt # AT AT qS FLAT &

vV I ATt & SIS AT BT H FHH HAT 2
vV IE WA & AiARE aeEae it 9gdr &

Vi FE AiETE F ST S& AT 2 |

w5t & =@ (Laws of illumination)

FawA @1 =W (Inverse square law) : afe t& o &t
srtafe e &1 719 us Hex & r #ie aF Jedr & a7 g9 gaer
AR AT T 4nr? I HeT dF JedT & 5 § TH deell & THI
% U wAT fog & & A B r #e & et ¥ s 9w @eT

AT AT HEAT|
A _ 1
T 4nr? r2

garfery et aae aX e ST St & g8 & et & R AT ATet
BAT € | 38 T HT FAHH O (=W FBT AT 2 |

I | ZH TS & A H T IE ST Fopal -
o AW F THX F FAT TATAT
o AR g & At Y =TT w3

o TATEA A= AW H HIHAT AT FTA-FARr F ST FIAT |

a9t % s (Types of lamps)

TSI ST THTY & (A ol ITed & | F §¥=1 9 F1df fragia
H S-S TR & 2 |

T foheTTH™ &1 = a9 I TH FHEA % 918 T ad & | oT At

e agdEa e S awar € |
T o
| | |
forerive aw T e femamst e
I_I_l I_I_I
HaT  Hed F gie
ER I o1

frem= @¥ (Filament lamp) : U oe7 fS@# arq, e ar
7= fohermiive ¥ faRga oy yanfed #3= & I59A (incandescent)
g ST 2|

e @71 (Vacuum lamp) : 5 fremiee o § feeme frata
# @rford &1dT & a8 afa a9 Fedmar & |

H-qRa @ (Gas-filled lamp) : a8 d<g o s ag
(filament) stfe=r i\ & w=rfora gtar 1

g @¥ (Halogen lamp) : & T &% awg ¥ &1 &
o uF ded fhamie siegd &9 o | [feh @ 9
AT AT FAHATEA & AT HATford &tdT & |

T @¥ (Arc lamp) : T AT faRa o S it g s
ST gtar &1

fem=t &% (Discharge lamp) : T TAT 33 o#T ST A9 372t
qTO7 § &1 TerFEle & e Bt arel fEee faaster & Shrer STt St
gl

@i fhamd= @9 (Tungsten filament lamp) : 30 &&= &
SIS U7 A AT AT HT heATH BHaT & ST o i & raeor
# feht T ® X F & a7 § & a0 1 A forar Strar @
zafer g faafa &9 (Vacuum lamp) F=d 21

Fig 1 ¥ 30 X & ded & 9T e 7 2|

Fig 1

BAYONET CAP

FUSE

LEAD IN
WIRES

GLASS STEM

SPIDER FOR
HOLDING
FILAMENT

TUNGSTEN
FILAMENT

ELN248621
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(Fig 2) & 3t T&X & fhemi 2|

QLI

SINGLE COIL FILAMENT

Fig 2

ELN248622

COILED COIL FILAMENT

o UEHA FUSA! et (single coil filament)
+ Fusfaa Fueelt e (coiled coil filament.)
TF FUEToId FUSCAT AT & T ATH I= TH1T fid 2|

e Y swersr v (Direct and indirect lighting)

ST [ 39 1S % A | AT TS S Fqahl ¢
o TIET AT AAHET THTI HT U FHLAT

TI& TR T (Direct lighting type) 1T ST & ST
T S TUTTH & G&7dT agd So Bicll &, ¥ 3 A8 SHT actaTe
TEdl €| 37 THR F qrer, IX (flood) ¥ et g &
fore Swerr &Y ST 21

Fver WH ¥ (Indirect lighting type) sTsreret ST &t
TEMETT A a9 & forg fIwmga & = 8 i fafire sRet &
ferg sreiféa & |

IF T THW (Semi direct type) IE 3 THR & AfreheT
o s & 3 =ver 1 Teer o |9 A o fafire g & forg
ST & S 2|

FF AT TFR (Semi indirect type) sTef-sTIET THTY
STy & o & forg fewes ST @ i sfedt i e
fafire gevat & forg sreq srqeifea 21
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tae (Power)
gawnEe (Electrician) - sw&aw

v 1.9.79 & gwRE e

o e @ - sioft # Tl ae % @1 (Low voltage lamps - different wattage lamps

in series)

T . 39 1S & A H T TS ST qh
o AR SR A9t H/T THSET AT

o TN Few TRy AR are/ade ae St & S afaie Y et F 0T HeAr

o ‘T gfadty’ AU AT TorET # AR w®r auie wA
o Soft & R T a@ dv F gumEt 1 auE w4 |

TR (Purpose): agd W &Il o€ HieY aTedl § &1 &7
Feest # TG " 6V, 12V AT 24V Fiee ITART Fd € | Afex
et # agd A Age i et & o fow 7 wa # grEfa
ferferart & FeAaTgor SoTeT 9 ol J&TH et € | STTavaahal & STgATT
TR T |TAT T&TH ¥ o forg faferr ate 7 fafsm g & g
@ T R S 2

T JaTiRd &M 9¥ FH a1 a awat # St fRafa (Glow

conditions of low wattage lamps with current flow
throughit): o fa=ga v, fagga ST &7 ST F T # agedr
&, q9 30 fhettave § gTTSaTed gidl & i g8 H1e0 I8 S
(incandescent) & SITAT & STt 19T AT & ST & | fheriee
A & A & F97 AT & | 7 dieest qTel A =TT F7
aTe AT 1 & FAT1% TR dteest &l JoieT §, 7 aleest ¢ fAetlRa
are | fhamiee stfers e aar &1

soft & fafeer afe & @ (Different wattage lamps in
series) : a3 A.C. Afthe & STeTT-37o1T ATe &THAT o &F o7 THHIAY
# &, df 38 Sfua dare & forg au dieest g7 ARy | Ak,
I ST & S €U & at gt e T @A el ARy |

gfe 5¥ % Y Tod FHTAC | SIS T @ A d 190 HT Bl
iR AT gl o =TTl & |

AT STEAT AT A FA Fteest AT aTet aF A7 Soft F 7€ €Y
& Al 3 I alees H A9 H ate ot |

I AAY AT I=T AR T ® FILIT FH q1€ qTAT
A IS THRIT | FH AT ST FH FeeT ST B FHILT
I= 91€ qTAT AT HS TR

SELA

Fig 1 % A U& 9R9T | o 200W/ 250V X
100W/250V X aer # 240 die A.C. 7aTE | I3 2|

200W (stferss are) v efiwT sehTer I
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Fig1
200W/250V 100W/250V

L
R, R,

240V
AC

y

ELN248713

100W (FH dTe) AT T TH1IT HYT |
ERNE
200W/ 250V wrersht Sfaie,

vZ 250 %250
Ri=z—="7"—

.4 =31250)
LT W, 200
Ter 100W/250V ¥ &7 gfaerer

VS 250 %250
W, 100

= 62502

Fo Sfaery Ry = 3125 +625 = 9375 0

W 240

_— = _p256A
| = Ry 9375

200W o & Fles T =R , - 0.286 = 3125 - 80V
ST 100WelH § aiees ST =IR 5 = 0.256 = 625 = 160V
qaY VX 1=240 X0.256 =61.4 W

T,

100W a7 aear 37ferss SITArer &1 & HTY0T TFereh ateest ST H¥AT
& AT 200W =iv fSrerept afa<rer qm aicest 19 w7 € 1 39eTT
AT JhTT FeaT 2 |



Ta® (Power)
zgawitww (Electrician) - s

v 1.9.80 & gw=itE =i

wqt # @v=en & fqawer (Construction details of Lamps)

ST [ 39 1S % A | AT TS S qahl ¢

o Tt arEw Tgat F ETEAT SR FEAUET AT FIAT

o ot |Es & O FitE w1 aviE w34 T |

frat @& @71 (Neon sign lamp)
v feFat @™ (Gas discharge lamp)

T A feErst Av a glar @ foad ok W@ e F afe
A 9 ST @, e g R # ot geagie @i g & S T
B X g8 WIS & FoFaid & JaTe H qafd ad € | gerwaia
T AT yare ate #% & forg, i #7 qed =St AT A @
AT A7 & ae § AT Fe A AT &, A e BF Al 2
T Y€ & AT &I gl 19 et aq & € § A7 95w 2|

i) @ies TS o= (Cold cathode lamp)

i) efe Fre @ (Hot cathode lamp)
Fiee FAT @™ (Cold Cathode Lamps) (i) 7=t & (i)
foriter ame 2@ (i) | 3T e
e % @ (Hot Cathode Lamps) (i) <&<t 39X oy
(Fifeam W) (i) FREE ega (AT T ALHLT J9L A)
T et @ & 7= (Types of gas discharge lamps)

qrem @7 (Neon Lamp) I #Fies Haie o9 & a1 f&
Fig 1 3o =t #9 1 3@ o= sy faerm star @ |

Fig 1

\_/

ELN248821

=T (Construction)

3H P | 3T LT AT FISATTAT SAFEIS U TAY & AAGNE Hid
% Todl | UF AT TQ@ ST & ATieh oI 7 T (7 Jieest150
V dc a1 110 Vac & 3T ST @ S SAagiel Hf awlls & Siier
STET & AT A9 AT 8T ST @ 30 TR HT It HLl &
ST T T E1AT © 3H% ATHT I § SISl & a9 UH
2000Q =7 S st stier AT & &t fF o & 2t (Cap) ™

AT BiaT & 8 fovra= # e qiaay & #3e & 719 | 8
AT IIREAT Y &eT aar 2|

Ia=iw (Uses)

T v 7 ITT g i TRt i quriy F o e
AW # fFAT SITAT € A€ agd FW TH 3T & A ATE AR &
w9 F oft ST 64T T AT @ 37 THT T UF At orvy T
e & off s fEFer strar @ St 0.5 W T @ar 2|

ffam= @& et (Neon sign tube)

fam= @@a e # == (Construction of neon sign
tube): o d%a e o sTfisRax fasmae T & ST
ST € | Fig 2 ® fAams dahd ega &t @xaat &1 e e @
2| uh fAe @ ega & & aAr st 2|

Fig 2
GLASS TUBE

i %ELECTRODE
LEAD

GAS FILLING HOLE
ELECTRODE

ELN248822

T T qHETE 1 HieX & 5 Hew i =@ 10 mm & 20 mm a&
BT | ST % AT FoiFIS 2 &l & S 3 3= et we wi=fod
BT & | o A aaTs ger & forg o7 fafsr st g & forg
T goagle et Al & I w&d 1 (Fig 3)

Fig 3

sl

ELN248823

TAFEIS T ATHE qATTHN BIaT & | Ferare fAfher, die av atar
# a9 &id ¢ | Seiwgist § 8 &

o AR & TH AT

o UF HA A FAohe el

o UF fAfuE Faw (F=T gfatas awr)
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TOFZIS il ega % Rl uX e w<eh @arterd (fused) & st
& | =g ® ffer e st e, Sifeww we & Tea fata aamn
STAT € | §89 a18 36 Hid F< a7 shar & 7t daa oga, o9
Ft s o fsie Ted gu 2000V & 15000V 9¥ afk=fera gt
2l

featw @ =g 3t Frt sorelt (Working of neon sign tube):
T Hohct o &t TRETIO i & forg I atcest &t sraeaahal
gidT 2| (Fig 4) e o &= giawrHe (T) g1=T ST {3 strar
& ST Ue AT TR A A Har € | Fam e &1 6 S A,
F=Y W A X AR Far @ o ew fafie gae F adifa
TETAT HT ITANT F¥h (AT THR & 7 I FT T 2 |

T TAFEIST % S I= AleasT AT T STAT & AT ST AT
MY TAFSI HHIM: FATS T TATS &1 AT A= F3d & | fasg
T § gAFZAT B T H Fheg BT & T qgd I=A a9 A HY
A & | g A A FTROT A g AT F THOA A &
AT ITH & TAFEI ST BN T & | SAFEAT &7 3= A SATfrT
famstar (srbTeT) Seae &eaT € | At ega v & aefeTE wEw
qees, TRATAT dteest & TR 1.5 [0 Eieft & ot & R.F. 7%
L' & frafema =idt 21 (Fig 4)

Fig4
=

Lo—.ﬁ‘\c — :T\c — c
\ \
| | Ne Ne
| | c = Pr =
\ \ =
| | é B D
No—o Do~

TRANSFORMER

ELN248825

gy # Fui #¥ s (Circuit description and
operation)

V-39 e (Step-up transformer): S= ateest ST ¥
% forg ST (step up) FE®HY ITANT fohaT STrT & | #ex 3
Ft 31 b AT & | Gl STe e dteest AT o & T & |
R.F. =& L (R.F.choke L) At oo & stemfies (surge) emer
&t fifea w3 & forg, frhsr e & g & Ooft 8 @@
=% & StreT S 21 (Fig 4)

"= C (The capacitor C) 78 IHTE & ERA & forg
TEAEET & IrAfHF F qrd F ST v 2|

Tiftew arr @ (Sodium vapour lamp)

wAe &= 82 (The fireman switch) S2 77 ¥ &=
& T & ST ST & ¥ IJ& ATITAH BT & ®F § STANT
T smaT 21 (Fig 4)

7= f&rer (Main switches) am@ma:15A 250V ICDP f&=
gy & fafea # o s R o @1

H.T. &=« (H.T. cables) giawrix &1 fadias &t Aot daa
AT %G1 STed & forg H.T. Fhael 1 Iwahr o st & ot
f% IE faw &= 71 & ey giar 21

frat= e «w 1 31 %1 FrfeeRTeT (Colour mechanism of
neon sign lamp): s& fa=ga erm= faeft 3t am amer gy E=fora
gt & AT F=T A TH19T Iqe &F ST & | 37 Thhar 7 aa
ATAT ITANT B aTet acd [t a T & s i fFast
H ToRTeT I eiar & | et & faesta & araft dver s S
giar & St 3 fasmo fove e | agd ot 2 | ega 7 faate
FT T T 3 & 20 mm I FT &dr & | (TR 1 feiey)

1 rataty - deer 1
Aife® TEw Ll
1 | *ferwamee Frar
2 | anfafiem dwee Frerr-ahe
3 | e fefee UEIET
4 | o frcfise g
5 | s afteiom e ot afFa deT, ave,
Tsive ¥ AR Far 2 NI
6 | Fefiam faefhe e, Terer
7 | wefEw aRe e

A THE % T ST & A2 TR TMHeT & AFAR I ot
ST € S o e i AT & Sart & aqry o war € o
HAS, TTL HF & 7l Sl & st =2 I qd8 T ITIH
T & T8 e At & 2|

e (Installation) : Tt ST it U eTfce: AT 3 Fred
ST 8T dtcest & forg a7 &taT & auT 1féie e giar & 3a siew
TET STAT & UF GAAT GALATE 3o dTeesl ST&T | forat S Anfey
ST ITFIU % AErh SR €9 & @ @l (.LE No.71)

IR [ I TS F I H AT I T Gl

o Tifeaw a7 @ T ToF A TR & TR § qaEn

o f T o= T AftEw T dv Y Se=ET # auiE FwA
o QY F WAEH F FE TOMAr =T |

I a7 & AT Tq% T (Sodium vapour lamp and
its types): A aToT v U ST FAie A faEsia o giar
g | 7 fiet T FT THT A7 & | FifeAW arw v Fiew § fFmw

FY JUYTH B &, FT(H ZAHT TAT T BT FF J8d¥ TH & 9T
FqEHAT 2 |
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U AISTH 919 ¥ 7 3ad sfta 6000 =vat & 2ferss giar 2|
Tifeaw aroy o feforfaa & g & & &

+ faw= 3@ SV @ (low pressure SV lamp)
« 3=7 3@ SV & (high pressure SV lamp)
FZ=T (Construction)

o1 1 wifes™ aro7 @91 (Low pressure sodium vapour
lamp): % & o & 9T T Afvad 7 & srfden aear
&, @t AT aror &8 & F&TAT doit & Tedr & | 39 HIT o
F {7 a7 o I T=Tfoid #A & (oI SHaT S H1 &A%
FE H ATTHAT & AT & |

39 AW A WS 7.5 Fveet Wi &t cm et & | 57 fagen &
FTI 37 S & qTE agd AfAF T AT 2 |

St fo U quiA R S g9 €, aifeaw are o F forg et
TIT A ATTIHAT il &, TG 37 THE A (At FAeaw &
FARTRE &I | &IF FH Al &, FAfIY A=l oy ega & U’
AR | AiE FT dae (jacket) F g Iugwh amam ST 21

e ara |tfeas aroy o | "V ST @ At A g el @
ST TR w0 & gfadife (fluorescent) TTSeT & Afia atdr & 1
g9 | i 7 uw gfawa i dw & ar |ifeaw = giar
2 | ST T ITANT XA & I HT T LTS FHTA b forg TR Fleest
FH & ST qHAT & |

AT ST SULT BT & A AIFSAT T & /Y At a7 9 3
fagetl & =7 # AT © | gF F Il A U Eed § Fusfod
3T giers gt & o o= afRaw sfe wgefiee (Strontium) &t
AT =@T AT & | ToFEIST & T [4Y ATa+e 7 % a1 (&I ¥
32 s €1 (Fig 1) & @& % @4~ Fig 3 ® R & 2|

Fig 1

SODIUM DISCHARGE LAMP

ELN248831

= 919 HiteaH arw &7 (High pressure sodium vapour
lamp): TF I= 319 ASTH I AT (Fig 2) STTETHd I= €17
X qf=Tferd Btar € S 3 srderdd st o ega (discharge
tube) ¥ waTfRd T 2|

Fig 2

ELECTRODE ARC TUBE

SODIUM VAPOR

HPSV LAMP

ELN248832

7g faus ega feRe uagHifas (sintered aluminium)
oo & ot gt & ot fa a safaa afeaw arey & wamfas
forarT it Hed FY dadt 8 | T8 I=7 aTT 1600°C & FTHIT & SATar
g 78 = 39 fAfEwor w1 90% stfa® d=meor ey 2|

famstar eft argwveder aTe & g I 9 afkErferd &t € i
TE FIL FIF & SHITTHIT ATHR & (Aald FE0T § a5 Bl
| 58 AT H S T ATIHI AT qT T@aT € | iy 3T gre
ST 3T & ForaE [T IHar § qe=e o7 @6 & | 39 faws
Tl § 4 a1er wX sty g% @ & forg smfe & ary SAe
&1 e &€ 9= orar @, e arr aifeay (7 gy oft =
T 2

Fig 3
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SODIUM DISCHARGE LAMP

ELN248833

=T 9 Aifeaw ar o # yrfRE fGest & forg aersmr
2.5 KV &t @ dieest (Pulse voltage) & sTaweraar aidt &
(Fig 4) 7% 3= atees & &% (pulse) UF aredl Fsater (igniter)
T AT A< I I =X & IAT &I ATl 2 |

20T TiAwTHY (Leak transformer): @ifeas oivx &t S
ateest 400 600V TF BTl & | TF "#1X01 ZHEHHT & H Toqed
T TG A 3F FTET IHHT FIAT & AL A7 A A AT &7
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Fig4
HIGHWAY LIGHTING H.P.S.V LAMP

=

240V, 50Hz

LT &N
11
1
CAPACITOR

RED

CHOKE

I El

HARD GLASS OUTER BULB

TRANSLUCENT POLYCRYSTALLINE
SINTERED ALUMINIUM OXIDE
DISCHARGE TUBE

ELN248834

HIGH PRESSURE SODIUM VAPOUR LAMP

T YRIAT & A FYE Y HIHA FTd % forg =16 & & 4§ F72f
FAT & | Fig 5 § &120 sy &7 e mr &1

Fig 5
SECONDARY COIL
——O0 S o—

[¢] P O
PRIMARY COIL

ELN248835

LEAK TRANSFORMER

T 3 HTS YT ATt Ha 17 Hie I I 7 fFeftass Fosem @
FT A H LT v & | Foestorat & dr= fft o ase 7 ww
AT ANE FIE, A1 % A ForvTe fFhar g eran &, it & e
&7 & forg orve &1 F1F Far 2|

I AR A fafa #, a1 e & FRr A & gfay agd
sifers gtar &, Fras aRumaEsT g &7 aiF @ et 7
§ FATforT ST € ST I€ It UF Afel FAFHT F H1 Fdr
| 9% ST o et (Ignite) & ST & Y 8T 9w
AT &, AT fadias &7 & fay #3 , e &7 1 UF 9N
I & AT § &0 (Leaks) FXA AT 2 |

o 7% gfth, AW % gAFeiel & T § 9IS AT a® dieesT
FH FLA & forg I Foeell &1 &1 FAT 2|

I=x g "ewA aw @7 (H.P.M.V) (High pressure mercury vapour lamp (H.P.M.V))

IR [ T TS F I | AT T S Tl

. ftmt @ w1 R s

o ‘TS I’ ATHIN ATH ¥ FT FE TUMAT FT G0 HLAT
o fafrr T & AT aror AF FT GO FLAT |

T sryfae faeste o UF @ -aTEsl Saw § w1 HY ¢ |
TRfeTs  fawst g st ar A § iar 21

o % et faEsta e e | et @ ot o= fHatd e
# a5 Tt & | (Fig 1) STT=A{Re e &= a7 Farest & a+t et
2 S 9T & @ AT AT | w49 w¥ gt &, 7% fase
T T XA | TETIAT FLAT & | TAFE ST o6 I Selag 19 S foid
FEA ATAT TGS foTIeT TEar @ S gelag i HT aXedr § St
FEA § HEE FAT 2

HPMV &=t (HPMV lamps)

IR I 3T T TATfoId 81 ¢ | faaste & #3 & fofg ger seag e
¥ IT9 UF AETIF SAFLIS U I=F TTa<ie T Hofy ST o
e & =T 8tar €| I8 =7 Nfawry gy & dfa Far 2|
STar Rt A1t fofrT ST @ At T getre & v RSt et
% forg amrer 39 Atees T T erdr €, dAfhT T qer AT
TR TGS & a1 qed A g I Y&l AT € |

Fig 1
240V, AC

L?” cHoxe
ﬁ 1

RESISTOR

STARTING /

AUXILARY

ELECTRODE MAIN ELECTRODES

|

7
N

MA TYPE HPMV LAMP CIRCUIT

ELN248841
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g |, faest e S= gfa<re & A & yared eidr @ e
FHTT U Y SAFE S T TR SAFE IS o A9 AT 74 o6 ATeAH
q fasarae 9a1 & shar & | 9 faast oftear & ger soeagtet
& e He AT € AT AW fAwst o F W F IqT & ;AT
I &7 AT FX A7 & | 7 ST % A=Y FT G q& oaT & |

AT AYHLT AT T TAT SR & ST & 31T il g
TSl & a9 faHSi % & AT € STld A ST 3 v
2l

HPMV @%i & w*X (Types of HPMV lamps)

I FTF WIHLT AT oW A TH & & ©

+  MA type (W8T soiFgre afed MV aw)

+  MAT type (& fama= afed MV @)

+ MB type. (A% 3ciagis HIX amEHe &9 afed MV o)
3 THRI § & Fad MA T &t 9 610w 47

MA % % HPMV &% (MA type HPMV lamp): &t
AR s ega F3ie aret fase (Borosillicate) & &+t
Bl & | ST | O A 8% TAFg(S 8l © Al ATFES Afid
LA | a7 3AFgiS 8id © | I8 A 1.5 a1 A=A 319 X
Hier o gu el €| o &Y FT & THE B Al & AL AF *
FRT T 15 & JS1 el ¢ | (Fig 2) 70f €9 & TS 8|
TE AT T 5 fAee dar 2|

wiva= @ (Fluorescent lamp)

Fig 2

INTERNALLY COATED
OUTER JACKET

SERIES RESISTOR

SECONDARY ELECTRODE

MAIN ELECTRODE

MERCURY VAPOUR

MAIN ELECTRODE

ELN248842

MA TYPE HPMV LAMP

T ST UF FIY 3TH &4 % I9hd I dF q% ST A8l g
S a%F & =Y T a9 I HE TGl AT | T8 [A: TN B
H T 7 fAee ot € | a9 a% o T AT T § IS ST qel
EdT | o 7 e Heatee (vertically) 9T & &t ST AT 91T
FAT ATARE S Al af |

400 9T & I & g&TaT 45 Im/aTe a% it 2|

I . T IS & A | AT IS AT qH
o et v w®t RrEr TaqmET

* THA SI9 FRAT AF F WET U9 IS TRIT AR HT qu FLAT

» ORYY # T9F TEF (component) & FE F WL FIAT|

ferst= v %1 fria (Principle of a discharge lamp) : ©&
o et o & Aifors fsia &t Fig 1§ aviw & mm 21
fastyaT argHTEH Y S=F a19 IX AF I e ATAE s
8, T UF Hies ATERV H &7 goqgrel & A ad 9% 49 WY
FX TG ITG dtes (O T dieest Fed &) Ta™ FYd &,
AT T TS & AL TOAFRIE o S A & AT F SR FATRA
g o 1

Fig 1

GLASS SHELL —¢ ELECTRODES

Y

LEAD-IN WIRE GAS AND METAL VAPOUR

GAS-DISCHARGE LAMP

ELN248851

TF FH & ATEL § aF FAFEIS AT TS G T T F T oAS
AT ETRT AleedT TIT & ST STTAT & | AT % e aTet &1
H & T I T WY AT & | ST TAFSIST & TG Y TE Fieest
# U @ aF gl & AT 2, av A=_Y L A9 A gt A
g Y g H G4 HEAT P& FT It 2 |

TAAT et # G¥==T (Construction of fluorescent
tubes): wfadtfe ST ao wifer® € F UF FiA H g Sl
2 fSrera 39T oNx & a9 oft g1t & | (Fig 2) 37 sier=it (bases)
& arr fa &ft &t & St s Freed R e Fed §
F GTRT W& FIAT © | ST % <[ Tgd FH ATAT H AR &[0
g2 = ffeR (inert) #9 W& et 1

T F ATARS ade T TP A1 Fe § Afd Sl 2 |
ST BT I TLaHT {4900 qedt € at I8 Ioafsid ¥ ovrdn
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Fig 2

INERT ARGON GAS & MERCURY

PHOSPHOR COATING

| T AT TR S EINT FUsfod fhetie gt & i 7=
ARTW A wAREw AtFarEe &1 fr &1 7 7 Star &1

ufRay s (Circuit diagram): =g % e o R & &
RIET, =T A S gerFEie Fi @aifora #ea 1 f&fer Fig 34
fearg € 2|

Fig 3 STARTER

(1]

1T

ELN248852

| ¥ TUBE H

P.F. CAPACITOR

11
Ll

f BALLAST
NO 240V, 50Hz L

CIRCUIT DIAGRAM

gfagifer arge afhe & fafSmr wmn &1 s

I (1) (Ballast) (Choke): I &9 & e dfiA{es d@le
FE X Tgd AAF @At § Fusford UF Fueet et 2| (Fig 4)
afedifer =g #t §arford #37 & o a8 diees #t Jerd! & | 1%
TR T FAMCA FIA & a8, T8 GRT & JaT8 &l HIHA HLAT
T, TE T F FATS F To & VT AT qobeT 2 |

Fig 4

ELN248853

BALLAST

ELN248854

WY (Starters): i S TRIT § TF @I a1 H1F T

AT &

o T HaH T8 SAAEIST Bl T8 & TH FTA & (o7 qlehe &l I
T 2|

o IE Fieedl &I TIT FIA & (o7 TSATAH it dALE FIA F¥h Alohe
& el 3aT 2 |

wIEX 3t T& & eid 2 |

»  Tr-21e7 (Glow-type)

e 2T (Thermal type)

Tt Y T =T (Glow type starters): UF T T &Y

fer= (Fig 5) wa® s1fas I f3hem o €1 7% o | qfka

F= & =a ot (bimetallic strip) BTt 8 | 919 ®TET F ateest
&Y ST &, AT T qWIeht o S U Ty oot 2iar € | 3098 I
g% AT f3UTg XA & ATS AT & AT Afhe FArST af oA1ar o |

Fig 5

non

BIMETALLIC STRIP
BENDS AND
CONTACT CLOSES.

VOLTAGE APPLIED
AND STARTER
HEATS UP.

BIMETALLIC STRIP
COOLS AND
CONTACT OPENS.

ELN248855

GLOW TYPE STARTER

79 d gU SAFEIST § & 4T YATRed ST F F< It & | J&T
aa difer (glow) fawsta &= smar €, e ey f3 arg
el B E AT & | e T g AT & AT S e §
I dleesT I=F Tsae dteest (ignition voltage) S&T FEd & |

AT W e 1 =@ (Thermal type starter): &ée# wfadter
R & #0 U f3ed 981 efdt & St ST I Fdl € |

ATHT THY WY T SIS I & WY aedl G § Ara<ior
TEdT € | o7 oy g | A€ &l € 51 a9y &t e gegie
E, &IX E, 91 (normally) &= (closed) s@®m & &d € | &
T T ATHAT T2T & AT fer ofta fha stran &, e fheami
Tadgie A A B ardiT fers & arerd & ok |rer daiford et oa
g 3T 39 & I=F YT JAIRd & oy 2

TS FAEET T THI 3 & feafd a6 7 & 1 & | geft awg
gfeter R & Seret oAt f3eg ot E, Ft 7S adft & forae avrsh
ZT AT 2 | F FT 36T A0 I e (surge) ateedt T&W
FT ST & ST o T 1000V =it &, T SieedT TXh< & aroft
# faeste g #e & forg qata gidr & st % quia e s
T 2 | Ifaty R # eI g5 AT e % &3 B, 1% E, #t
3 A | AT @At © ser & Fig 6 § femmr w2l

7% 0.006 MFD T &u1f (C,) ®1ex @30+ (f8urq) & getagist
& T § ST 4T & | IH AT Tl THIE F GIAT LI % THT

# 7 At =y (radio interference) % ST &1 @ HedT
& ST fEuTg R % goad 9 9% e § I B 2 |

Fig 6

CHOKE

-

C, 0.006 MFD
400V

-

L |
— C1 I

LA

O—— ACSUPPLY —0O
|

z
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gatew o= (Halogen lamp)

ST [ 39 1S % A | AT TS S qahl ¢
o AT A FY GIIAT FT T FLAT
o TTEA TATAT qAATS o6 THHRAT ® AT w1 qoi FLA7

== (Construction)

e o ITH TE § fawafa div ag-stvliw SEd o
g &1 7= ¥ o 39 (incandescent) @¥ Ifka &
T TEd €, & gefaT @%he T, Rl o, I gAT Y
e eaa srgeer & forg foomsa 6 st & | 57 ste saR
& LT, AT ¥ Tgd Bie ATH T WIEford (Stylish) T&X
& feoda i o fhaee & ST & awd & | e o

A At o (regenerative) % f@ia a¥ af=nfoa
ga & o f feara & arofieRwr oY s % Fer geq &t
THAT & | 3T TROMHEET, TRIBTF AT A G AT
AT H AYTET R a9 Ted & | FHET & S9AnT &, A
TF TIRESE AT BiAl & g q8AaT 28 -33 FHA/AE TF a8
ST &1 fof S @ ot | rfue €| w4 9 g
& TRTIT T IOl (absorption) W & STET & | (Fig 1)

Fig 1

Filament Filling Tip Cement
i .
1 ] N T q
F a;ex_ | | ! () oL
'C_c;nta&-. inner Lead Wire
- Molybdenum Foil Support
Quter Lead Rod ~
. Bulb (Envelope) Seal

ELN248891

feq e goew 9% B # R (Principle of

tungsten halogen regenerative cycle process)

1 afe oy &1 A9 fFar 9O, ar dned F &0 ame &
T BT Jod 3T S9N & ary o sa &1 39T a6+,
AT BIE-BId FUN A AT STHY AT SATAT &
ST g 1

2 Afas AT dod H AT & @TT %ol AT & ST
@A F @A aTHiga garse (halide) a7 1a € |

3 T & daK 9 3= amAE (500°F & 1) & HR,
AT TATEE @A &7 & qofiga ety I farwe &
AT o 2 |

4 3= ATIHT UX SRS 2dTEe fhara= & 9 avw ik
ST, TAIS A b XA &, T T 07 q| # e v
I TEd € MY fhemie oY dwed g g5 & 8, St
¥ gfkar g qeTE S 2|

SIS BT T T ThieTH H9 (quartz glass) FT a7 Star
& FAIh SATTT SIS a5 & TfHaAT § IoF ATTHA MY I

FT ATIIHAT ST & FAMTY F€ I=F ATT T IS Ht THiSH HT
& He F FFAT | FAUT BHH T Y& THE & (oY B
AR & T v TH9 It (light beam) X faga a&t
Frgiet TEd |

@A i @ (Tungsten Halogen Lamp)

AR, FARA, T T A At A9 & acat & aqg
it SAtSTT 7T AT 7y 2| L W & fherrdee &7 Siaw wrer
T & IO & AT siar 2 |

™ Oa  forw Soiom d9 & S #f wen (G s
FEd &) & T AW 9 owF & 9 ATt & | arefiepe e &
ATAET g @a= &id & A foraraw= &7 fRom # o & =i
S 3T AT AT & A1 &

S 3 THRE T st & % 78 g1 fham= o uw b
BT S8 WoTgd a7 adl & | 38 Sefioid & e & TRuHEeEy
JASIE A% FAAT & HAIY SIS &7 aTeHFor &5 S1am € | 369
& foharave stfes e a% W s awar € e
FaAT TEAT S awdt 21 (Fig 2).
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Fig 2 :
Filling Tip

( o Bl

' ‘Sugpﬁ-rf_ ity

b e Molybdenum Foll

AT FHT TH GT AT FedT gtar & | T 500W & 5kW aF &
ATEST | ST & | AT o8 T &7 =9 el & AT a8t
Blel &iar &1 9% TV Fermdl ¥ fhed &wed & 33wt &
A TF AT HT ST HT HH ST 2 |

AT Fig 3 § Seio ¥ T o197 9t & fafere y=e 3w a=d 2|

ELN248892

3 JoM% 9% & a9 @ & (g q8 ATE9IH 8f Aar 8 &
T T G HT aTIH 2500°C & 3= a7 2 | gaferg & &t
SATAXT THITH T TATAT SAAT € | §T FROT I=F 1 I AT AL
H o T AT Y fhAT ST FHAT B

GLS @1 &t gar | o & gwar 50% AfaF st € 54
TS FLEY & AT FhHT Sfra Fref o JF AT FHar 2| 57

Fig 3

Lamp Shapes

ELN248893

e wvaw @ (CFL) (Compact Fluorescent Lamp (CFL))

IR [ I TS F I H AT I T Gl
o CFL &% % HY=T &7 qUiH HAT

+ CFL @™ & %1 =i & = &3

 CFL’s @i Sfi¥ ot & W1 qam=n

CFL &% (CFL Lamp)

"T=AT (Construction) : T& Fidae Fwa=< o (CFL), o
FEFE FANEE ATZE, Foll-a9d THT AT HEFe TGS
T T FET AT € q€ TF FAAE o & o TF e
F qee & fog fooea T T2 3 g W AR & & S
SE AW F qrAT fhat 7 fhe 8t o €| A ¥ uE g
FT ITAN AT @7 & S fF A €T § g W 0F IE
am % At =w § fe &t ot @, WY uF gge s
TAFEIE ATEE 8T & MU § &2y =it €1 (Fig 1)

Fig 1

Fig 2.3.12.01

U CFL & 7 oI I o & AfUF v 8, Iog o™ &
R Sfta #rer § fasTelt 7 6T § gae @¥g g & i a0
& Afer a=T a%ar 2 |

& Rt (Working principle) : CFL s &7 #1 faeia
T FACET AT & TH &7 1T & AT ALHLT & TCHATY

& AT ST AT 99 Bl @ F 37 HaeT § S7ford ef 9 & fF
Tl T¥ F GRTEIHET THr F1 A #e @ €, 9 & F
T STt @ & oY ATl ot @ a7 IR TR Seterd
FEA A & ST o T AT & AT FARAT TS & T
FY 39T THW H 93 ST & (3% ATI-A1 ST § aged ATt
g S fF oer oeTed S & gy saenua #¥ A AT €) |

CFL S&ra oiwat & o yae &1 wifts avisww &1 fafeor a2
faaRa #3d € | ER gAT § gY GIRT & CFLS §RT It
THET HT T/ AT FHAT IR AT 8, 570 & 39 30 TR &
T & S A G THT 1 a1 far @ €1 5| g av
faferedrs areft CFLs A9 IEa o7 ST OT &7 TH19r v
gl

CFL % w=1< (Types of CFL)

3t I %t CFLs &Y &

1 s<reE &= (Integrated lamps)

2 AF-g<hee @ (Non-integrated lamps)

z=nRE aH (Integrated lamps) : s=HIeT &9 # T Y
T UF AT TF (e | B e1d S| 37 A+ 1 qTe Ararr
# IEA oW F I 9¥ CFLs @¥adr & 93 a%d ©| H®

ATF Jerd age et & CFLS =8 ThY %10 Hedl €,
TAE AT & g8 & AN w9 Sial g |
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q-z<mes a7 (Non-integrated lamps) : ATF-s<Hics
CFLs ® =& &f &t &9 & Jaeia smawor (luminaire) ®
=fud o Smar 2, Y 6 Fad o B g §9d 8 O
Fear Srar 2| gfF = #t drge e # @ o €, F a9

B € Y 3reE A orde i 3T a% 9o 8| 5% a7 &
A FATA & I¥ TEAF & ATEAHRAT TEl Bl 8| AT
zres CFL eefa sifea #&t =fie g st 2 |

v St ere (LEDs) (Light Emitting Diodes (LEDs))

I | IH IS & AT B AT I& AT qobat
 LEDs ¥ eI Teal & w1 qam™1

o LED # % Rraia &t s e
AT LEDS ¥ Tl #1 Sewt@ |

TR Soast sEE (LED) (Light emitting diodes (LED))

3 7% IRl | & UF qa9 AR Jh THE IS STAE &
/& @&i7 # Light Emitting Diode (LED)#&d | % LEDs
T T A 3T elag e affhe 7 ST § gvEihex &
] F ITANT BT &

IEE @i # rdew LEDs % frafafaa @ & (The

advantages of LEDs over incandescent bulbs are
listed below) :

1 LEDs ® T I H3H % 1w &3 fheirive 78t gtar & i}
AT 0 STol+ & foTT &7 H¥e &1 ATaehar sl 2|

2 HTEETE Sodl $1 U7 LEDS FT & dicast &t SATI9ehdT
gidt 2| (Reu=we 1.2 & 2.5 V)

3 LEDs o% @H &% 9oal & - &3 a9 d%

4 LEDs 93T 3 &id & Ti{sh TH % & (1T g (helTie qal
gtar 2|

5 LEDs @TagTR® awl & gar § asit & i ar A1
ST @FAT 2|

LEDs %t ®m woret &1 Rr=ia (Principle of working of
LEDs)

greifh LEDS U 1Y 7 TATE & wfsd AC % DC # qared
& I3V & AT STANT 7L (AT 7 TohelT & 37 7 & fobaw s
12T | UF LED UF o e IUH & A farsieft &t emyfcd &
S & X gEAHT AT T IS HATl € |

g X o AT TS SRS AT TR SIS dF AT
FTEAT B SATAT & TS g FAFZ AT HF FolT a¥ ATt & (Si=0.7V,
Ge=0.3V) s & 3R ST &1 B9 #¥ I1d & | T gt =
AfARTE Sl IT ¢, ST FT HIH FLAT & N ST & P
arse # fq@¥ hole # fX <aT 8| 9@ g9 f4a< & ary g
forerar @ af gt @ Afafss ot aar 8| ¥ afafs F=i
ST T THE & €T F fAwerdr 2|

AT I & STATST | it fforta aaqred qreesft 72t g,
TAFEI BT IAo AT TAT THTI qT<T ATATaLoT | A&l AT
2, gafery e et 7€ 3ar ¥ | w=xg LEDs fafereia #t e
FF-qTREIT T FT ITANT FXH T AT & |

FifH LEDs ® ITART gAT 9aref 7&-a1astt gtar €, 3afere
TrFET BT I AT AT THWT T FB AW S H qdS
T e AT JATAT &, AT 39 TR I2 =g 37 «rar 2| Fig 1a
# ot @ean famrE g 2|

LEDs faws s & Afcrarm smdfaes, Ao ke e dfeaw
ATEAT-BTERE & ST & 1t 2 | fafsrer agrart & 7= oo &
(dopes) LED faf¥rer s & &1 Sefora @ & (fafsmr agr
TETE) G AT, AT, B, AT A TBT AF (o A T
19T |

LED &T FisTera St Fig 1b & f3amr wmr 2| o & fie a2
Hhd 3 € % 36 & v Il & =T 2|

Fig 1 LIGHT

(a)
ANODE;
—

GaAsP N

P

N,

GaAs 4
N

:CATHODE
(b) /;(

CATHODE

>
8
v O
@)
ELN2488B1

LEDs % 5= (Types of LEDs)

uF WAt LEDs (Single colour LEDS): @maaATas &9 aa&
Afere ITerer T AT ITANT & areil LEDS T & areit
LEDs &t € | & LEDS T YT T W I HAT &, S o1,
dYerT, ar At | fafssr ST areft LEDs & %ivag dteest fora-
e =it & ot fr g areoft 8§ & w2 2
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LED =T &1 CIG! A | de 0
. 1.8V 2V 21V | 2.2V
RS T

% fafire weas aiees g o= fafdre LED & e #ie
I, =20 mA saTled FT 21

Tt [ atelt LEDs (Two colour LEDs): & LEDs & 41 3 #adl
| aread § & a7 LEDs UF ST # T& 8Tt & ¥ Fig 2 % SIga
gt =T 1

Fig 2
4

G GREEN 5
RED

v

ELN2488B2

a7 QT ATt LED &, 3t LEDs faudia T & §9HTY § gaiea
2, € 79 TFR ¢ f% 5 uF LED #T U e & araee & star
2 AT T& UF THTT FT T IAA FAT 8, 3 o 8 gay e
# T A © Al TE T T SAtid Fcdl & | & LED U &
arett LEDs & #&t &ttt & | # LEDS +ve, —ve gadT & J&iia
e % forg ITART &, GO-NOGO Haha X HIE Hehel TRt 3AT(S |

g LEDs (Multicolour LEDs): ¥ fasia g #T LEDs &Tdt
g I &1 § S7ferh [N H IASd F dhdl & | F LEDs &Y  o1el
T AT A T arer, ®AT FAre Tt & ar e &7 Jr
g ST % Fig 3 & feamar = 2|

Fig 3

ELN2488B3

HSEIE [T @ | WA | e L

LED-1 #¥e 0 5mA

10mA | 15mA

LED-2 #¥e 15mA 3mA 2mA 0

% LED U# 91X & %dact Uh LED &T 3119 F¥ 9% 8T AT ATl [
ST FAT & | T 37 &t LED & STeT e FY SAqaa | e
o strar @ at @re araft ar far s S Fedt €1 98 S
&Y M 9 | fwmr &

gE WIR Aew daze o= (High pressure metal halide lamps)

IR [ I TS F I H AT I T Gl

* A2 EarEe @ (M.H.L) % = far= &1 qoie &
o M.H =7 % Wiww g1 &t qhran &t saren

o M.H =¥q % w7 o9 %= & & fafer s

#eo garse o= (Metal halide lamps)

T THE F AW F MH' & & 9 & ff I e € 9% o
HID (High intensity Discharge),s# & ga#r o1 & f& 7%
BIc 8§ fewaTst aga & o(Th IoIo &M & HIT THA J&F FIAT
g I8 =S FATferdl & A%a ST SIY STt IEAAT o HILT
ATTH qgA ATHIT &1 T&T & TAHT ITAN &I &7 § wefean
qAT A & AT A SIAT & FAHT STANT TIHAT SIAT GF M&LH
&A1 | i arge & ot Smar @ |

&t Rt (Working Principle)

Fig 1 ® U& AeoT St ofT &1 AC T8 § JIoI1a% G
forar gurtaT T € T U IR AT T S e & 9
F AT TEAT & AT A A AT H T@TaT & 2

S AT 3T EIAT & af SAEe AT TH TS FATCHA gd |
HHAT &7 S € S AW A fFAT AT F A9 4Ry =it
TaEie | § ST TaTfed 8idl & ¥ #E FIHT A gAFg e §
Tgaar & (Fig 1),9€ A4 soiagie % Igaq 8 (i 319 | gl
TOIRAT & AT 4 A1 9% ek I Fr € |

Fig 1

Starting Electrode

coiled tungsten . {tungsten)
Resistor

Ballast
(limits current)

ELN2488C1

TXH H SIS AT & I18 g TH &1 AT & ST ThLT arefishe
BN AT 8| I # faya s & gy A # & e @
AfHT F© 89T & a8 A9 & AF 9 A B A € TS
TR § e & WA H AN AFAF AEW FT AT & oFd: %
e =ter s T & v 2|
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T A F TE 3ATh FET IAT FAT & Foras g A<y ary
# AT Y= B AT & e & A AHL AT | FE g
F gAY X W o A seEgiS a% Ted Al & S99 a9 39
FE T FT IOTRT LIENT SAFEIE § & Te et T I U&7
FH & AT € A Fe WIENT FAFL IS § | d&AT 95 &f AT &
Fu fF uF T FH ANy aT RS A ST TS TqA
T 2|

Ao TATZE @ & AT (Parts of Metal Halide lamps)

Fig 2 # #ed 2dmge o™ & sfidfks Wi i gas fafs
=T & frEmEr w2 oeialE ogE e i e
qTfa® SoTge B I i@ T@dT & foH ALY IR
A AT & Jw WX S @ 3EH g AW sdTEsd
aifeaw Aformm s Seaw Sanfaaw smaere # 3= aifs
g T e F wEeE faaeer & @At wva & e
SATATSTEA FT ITAN F¥h TN HIAT TIH Fd © | AARF A6
T & e I a7 goagier & d9 UH A (A e |
THTIT I BT 2 |

Fig 2
Shell

Provides electrical
‘connection for lamp

Quter Jacket >
Made of UV absorting,
high temperature glass

Frame

Bimetal Switch
Disconnects Vﬂ"ﬂgE

from starer electrode
once .Samp has warmed up

Exhaust Tip
Hole through which halides, mercury
and gases are put into arc tuba

Getter
Absorbs excess hydrogen

Arc Tube
Made of quartz, standard pinched
{cyfindrical type)

Fly Wire
Conducts electricity 1o
the elecirode at the far

end of arc tube

ELN2488C2

ATART ATh =g Fe & ANF & a7 &1 & I8 qiaga
AT A Afdre I=7 arT 1000°C dF a471 3 & 4 ATP d%
T 98 T &

HEA SATES AT & AT FIA & o7 30 FoFgS & arg 3o
At o ST & o v & soagie gy yate & quf A
N AAAT FX Id T TR Adhe AHAR T o F et arer
7@t fafeor i A & w7 A @ v afafade w@m &
FAT BT 2|

HTw AT oA T I 20 (Starting Metal Halide Lamps)

TF G1d EATEES AT Hl TEATA ATTTIFATT HEA@qol € FATH 3
39 TATE & THE B TATEAT FAT & et o7 & strawasar
Bl T | He SoTEe o W WA F forg gt fafer s e
STAT &: St WIE (WTeh TEATd) A Tod &I |

Wia ®=@Té fafy ega & e yeafod i fafyr & sy dar &
TF TRARSE T W ©TE Hed 21ES oF & Al saFeis aid ©
TEHE § q@ qF A A @ € Y A siafis
TAFEIS AT NS ¢ |

YT # 3T gd % UF Y Y RIEN 3oagie & AT qome
% g1 Gt Afhe & stafers =1 aieest o ST & o s
ST BT & T AW TF T 00 THIT 3 AT € ar - fgeng
fer st 1 Ry & areY #¥ & 2 foew RfvE o dw
g ST 2

Tl WTE TH UF o | W Soidgie el eidl @ 98 &=ie
fofew # U# TMeY AW & g% w34 & forg S F srfeT
IFEiS § T =9 diee (AWAR 9 3 & 5 kv) &4 y@W
FIAT & TR 99 e e g few 7 sawasar & 9t
wie o 7 & ger fur w 2|

ST TAFEIS T B & HILOT AT egd & fafenT e &7 s
FH B & q99 § g gl & X FET e off 9 ST 8
zas Afafs W & G THeT ITAT FLF LT & AlF
FOAT % FIOT Tk (Spultering) & TsaT & Faagiet & asil
TH B % FHIO WIET o F T g H GH7T g AT 2 |

TR T @™ & @ (Advantages of MH Lamps)

« r ufaares  (Excellent Color Rendering)

e HEd ATHY (Compact Size)

o Sgfasar (Versatility)

o I=9 g&rdr (High Efficiency)

o TEHIHS TATEr I9TT (Positive Environmental Impact)
« 31fere Sftaw &1er (Long Life)

o g8ax¥ g quE (Better Light Quality)

« fImEa &= @i @ (Designable Color)

IER : TaEEa (NSQF v - 2022) - s 1.9.80 & aweifa faia 223



tae (Power)

gawnEe (Electrician) - sw&aw

v 1.9.81 & gw=itE =i«

aatae # fou wdiuw - wwew @ Remga - www (Lighting for decoration - serial set

design - Flasher)

I [ ZH UTS & A H T IE ST Fopal -
* Toae | wg Akt samn
o T THT AR F FEH KT O HLAT|

FATIE TS &1 5= (Use of decoration lights)

ATl 9T a9 SF fAare, &er i dat sonfe |
farg weTer & ATrae FEAT A a9 2| faey e F gy
RIS e TR 07 srawe & qie, eieet ™ W1 & =Y
Ttg o & & | fawga foes, famiw =0 & fatw foee, fastram #rt
" 2% w9 & 39T 5 1 €, S srehdr sttt 4 aew
agd fam gtar 2| o et & asiae &3 & waq & o
fra STt @ o we agd sEdE &t S 2|

goae & forw &1 fafeet ger =9 & oA &1 St 2|

* IEd BIC AY dteedl aTar Ierd o foed & forg o o
a2, St % o fAfeaa &0 & avas I9 e S weA &
forg ot 7 offw fr ot 21

o fafem @ § e s &t fa e ST we & forg,
T & T, T | T 19 B THR 9 A9 72 2|

Bte FEa & (Miniature incandescentlamps): ste &
AT FTA: 6V, 9V, 12V ¥ 16V & &awdr | Iuae 2| F
faferer G % et €, fore =oft & A =ioft sweTe @3t # 240V
Y T TS & FAIE A S 21

fafore 7o & @ g Fradt T3 9w & forg e g
#F wT e I & s 2|

AT T & FAIE T IJTANT (272 AT § (e 9 9= § 9=
STre & fory 7 st it FUT T A ATA-3ATE FIA & o1y, w3
T ATA-3TH FA & forT T T At sgeq & forg BFam star 21

TIAT Y& & FA9T W TATAT S| A8 <TdT SUeT, o, qoie
afed gaane & forg o siar 21

fere g % w9 TR AT F AT 39 TRfefy 7 e
ot ST @ 51 ' | ford o v wwe fofY sreat | stavesd
giar 2|

T T AR Fig 1 7 e @ € | 3@+ T amge /[ga
aATet ATZE A T TSoee adjust & ST qaet € | 38 i faeg T

224

T (e FieR) A & i G Bl © | TdE 898 & I
wTE & forw (Fig 2) , s Y& I9 &7 uF [fvad sgea |
AT T AT fam SITaT @ | 37 FF & F¥A & forw uh S S=r
HIET ST SEY €T &A1 & aid 9¢ w1 Fdr &, &t 240V/
115V 50 Hz Y& & SieT ST 2 |

Fig 1

®
®
Ll gl
®
®

ELN248921

Fig 2

SEQUENTIAL
CONTROLLER

SPEED |1 @

s

1 = 2@
L—T—®

I e () 3@

i il

INTENSITY N@

= e

N@

ELN248922

9 T FH IMH & A1 J2 ¥&d &, T8 $H Al g7 AT STar
| & a1 3w A afRfer 37 T & Frer A & fF gon & g
FaA AT BN oG, AT HT UF (AfTad w07 I A S0 |
T YT TRTT qUF 1T € | 87 i 2 e & e & 7R
AT @A €, S fF FATER ‘AT AR AT FHar &ar 2|



% 3T T sqfd aiwew & o awmadt @ sl % RengfEm (Designing a decorative serial

lamp for a given supply voltage)

ST [ 39 1S % o | AT TS S qahl ¢

o Ru oy syfd SR & forg Soft # ST S AT Set @ s [ S

sofy shig #t fezw (Serial set design)

4 6 AT 9 dice aTel ¥ 1 Gfth &t oo w2 | afe & oy
e 230V dtee T & 1S AT S av, gI TS & At |
AT ot &t SOt § SISt S & | 70T 7 Toh1e & e -

1 6diw< o

ATAYAF AT A FeA HEAT :2—2'0:40%

SaT aleedl # 5% T TRad ad gY
FoT = & @@ = 40 + (5% of 40)
40 + 2 =42 =

2 93l i & forg
Wwwﬁm:% =26.6 a1 27 A7
YT aleedl § 5% ¥ TfRady ad gu

T AF A d@r = 27 + (5% of 27)

27 +2 =29

230V Fie TSI aleadst & fory, 6V awt & Soft Haiet %1 af ey
Fig 1 ® fe@mar mr 2|

Fig 1
Lag Lag Lao

t40 Nos. 6 V, 300 mA, LAMPS IN SERIES

230V, 1-PHASE, 50 Hz

,_
z
ELN248931

wise (Flasher)

qraeteat (Precautions)

o T T FH TS AT AT T HTET T ATIA | TR SASAT
ey |

o At & F off g A =Rl

IULITH THLOT T g0 6V 3T 9V ot & FHuae faa=m frar 21

ST | X 6 Jice & forg fAfemr s3e ewar & srafal00mA,

150mA, 300mA, 500mA % ¥ firerd & | ST €T &raarett
& foru St &7 TR qHIT TEar 2 |

Hoft F I oI FAITSE T & FE FT G, gAorg @y ot
T YTRT &THAT THI T =JRu|

&w faf¥rs ateedrett ax Soft o it A9 FT G & T IS
T &THAT AT ST AMRY | AT Tk ISTEY0 i od & |

SELTA

ATT% T 6V, 300MAF 25 %7 € X 9V,300mA F 20 A+
21230V g1 s & forg s Sy oy & ooy & R s
fesmEw (Designs) FXt

a F 6V & A AT AT 9V F I A HT ITAN Fdd g¢
b &t 9V & ¥ I 91T 6V F ITered AW &7 ITANT ¥ g 7

I . T IS & A | AT IS AT qH
o A AR ROy H FAIR HT ITIRT T

wi9¥ (Flasher): 5 dicedr ater ot &1 46 & T o
THT BreT o (FAU) A= AT & FTe Ao H ST AT 2 |
TE AT (FATTY) THTI LT AT & T 31 et & forg wah ferm
FT FE FEAT 2| 3/ o H UF fgeng oxlt St €, S R owdt
& |1 It et 21 (Fig 1)

ST ST TR H ST & ST SATam & S = Fi A fohar
ST &, fEeng axft T &7 AT €, 36 @ g AT © AW A
Fmt & forw aed #e S @, SEE o AT 8 9 2|

Fig 1

BIMETALLIC
STRIP
FIXED
STRIP

ELN248941

FLASHER
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TS G & a1a, fguTg aeit vt & ST @ Y " e AW
ST & | 31T S o ol |eTg 317+ & ST & ST 377 o Sh1ford
g 9 | 7' uF Bt s & o 9w @ ot asimae |
ST & €| Fig 2 & & ko &t Remar = 2|

FH Tl aTel 1 1 e Gich | Foiary & &HdT 37 8 &
TH BT & STt I Hoft af e § &iq 2 | afe o fafermr emmare
& &, 37 IR § FA9Y a9 FH YT &THAT T T 91reu |

Tl werere Suft e § FE Y SieT S d@%ar ), 9w 39
fera &Y ave d99 Yo (%) 9X SeAT =1eu|

afz fEarg a<ft fore oeit & dc= 8t ST @ HiY a' 7Y an
&Y, AT TR ITART A1 T&T & | 38/ Afdbe # e & off ATqw
FT T & A gEar forfa & forw gaser afteror R smar 2,
FATT T IE FF HY T & AT AL |

ST T T A IRRAT T G | SISl STdl & dd 9T
Y & 39Ye | Fig 2 & a8 SeT Srar 2|

Fig 2

S4 FS3 R,
L o—o L

Sy

R, = ROW No. 1
R, = ROW No. 2
Ry = ROW No.3
F = FLASHER 300mA

ELN248942
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Taz  (Power)
gawnma (Electrician) - sw&aw

v 1.9.82 & gwita =i

w FW TR AR R - gEa & swar & woer (Show case lights and fittings -

calculation of lumens efficiency)

I | IH IS & AT B AT I& AT Gobat

o 7O & for T Soat % TER S|

o TS T AT TAT A FH THRIIA-STGEAT FT ITET FIAT
o TSN &HaT # IorET fafy # swen w#2A |

ot W AN (Show case lighting): agd A~ ZadT®
FFASTIA I IATET & W7 FX TR Fd S| ITH q TS
ATTFATAT T aui e 3 @ 2|

FST AT AW & 0w (Counters and dealing shelves):
FH & fooTel Y feshe Fratert § qTF g% AT ITHI T
ot & Fux fora & oa efves F18=Y ) awErE § g
STAT ST @ | Il t faafRa 19 & @1 AT Gl & AT 8T HT
e Fe & forw 5= owag & fhe S ST @b €1 159 1859
&% & 3¢ 60 dTe & AF ;74T T 21 (Fig 1)

Fig 1

ELN249111

Fig 3

ELN249113

FATER FE gg dds Y, St 7 foaadt Fmwar, FHha a@=
(tapestries), 78 7 4f=T #F T&fid F27 F forg o I e 3T
ST150 AT 200 T2 & i ¥ BdT &, &1 B < 1T #¢% | 37
TEGAT FT TR FA & oI ITIE BT 2| qhe THR F
TRAATHIY, T & g5 &1 & g% FAW & § TROMH 3t
& st stfers wfasfierar & arweer 21 (Fig 4)

BT U F Fohe THY & TS THTIF AT 253740 q1E % Tforah
THN AW, B FEATHR ot 6, Rug MY Hfeae & gorfas
T F TR w2 2 | (Fig 2)

Fig 2

ELN249112

DI 3 o T T 250 1Y 400 FTE & ATET § ITA & S
HIAH T B & siohe T &l &, T DI HISVeX AT A et T
fohar &t a1 9T F3d 2 | 10 Te &F gF & U 250 q1E FT 3R
12 & 48 39 & &TH X TIC & ATEA [ TS Fd gY 200 &
250 Fe HUSAT TH 1,12 & 1539 & &ie argst F 400 a1
gfAe 350 & 400 Fe = T &t | (Fig 3)

Fig4

ELN249115

AEIF A gATfaE qEE & oo A7 R #v g, Swt
I {9ty T & fe@m &t ST, a5 & S ST SiaT ATa9a®
EIdT & FET % % ATS(ET ITHLUN | HH FITFAT & I
AT STITIHAT EiAT & | BT IT 7 g% Tt I¥ S 3T v
g ST fasrae 9fq it sge 9% T § g9 € F eaeE atd
& | Star ferf smem § S ST 40§ 100 ate & ot & forg,
drhe 30 cms F g X e fFar s |@&ar 21 (Fig 5)

BT IT ATARE ©T & FAT Ahl F THTI HT TG FXA & fory,
S 97 & AT & (931 & fsha 8T o1 & &t gU fY (nosing)

227



Fig 5

ELN249117

IX BIE 25 qTe & AfeTdl ATH & o FAeie 6 T & Star
o forr & wrafofTer foba wrem & | St & ofi=r % ¥ 30 cmis & stfw
e gt =rfev | &fiemsT (Lumiline) @ fAffad = & s@®
ferfaat & a9 &7 & g 8 2

FTH & AT AT FIAA & A T TSI TG AFF ATHA
FIA ATAT @ A BT &, AfE T80 T Fig 5 # 39 SATATE THTT
&, TR HATAT T | TF FEAT H= (opal glass) I F A=Y
I A gL B & 39S TS 1% YT 7 & 98 TH 7 THeT
S FIAT ©, T8 ITGTH THIA TSI T FLal 2 |

Razat mEw & fog ST 2R el gaw R &= (Circline
tubes used for window show case): FA®< &Iq & fog
= a9y g & e 30 sira @, Y Tidae o & @8y
AT AT AT AR B & o<l § qedr & @ 5 S
T F® 38 9F & oY feoea o o @ o egE # g & Y
foe &t % |

T ITHT 8Y4 $9 22 a1, 12-39 32 e & forw fewmez= &
ST €| g H ATZT § 3T UdHel AW AT AfHferd sid & o
TF &7 Afh YUTF TSl A8l BiaT & ATX gAY F A(<h IO I=A
FIAT € | 379 THTX & Treaet AT ITHI & - T 2aet, 3
o 39T g (vanity mirror), 218 ¥a, TG gTS oMY wiwarsit
T At F8=T % o star 6 Fig 6 30X 7 7 feama & & g
8Y4 3T & JUTHIL ATEA ITANT BT [STHEHT AT TAAT T &FH
o aqer tar &1

T | qTEHT T ST U LA % (o1Q IMhaT T fasTanst &t Tawrierd
T ST © | ST UTe® ATHI &I 36 I q9T I T & I§
AT # 3 T ST gad fAaeer i s =)

T T2 THI-THT I ZAHT T I TS, THT THT I
SR SEAT SITAT | 3T AT STl i STOE Tfes faega
farg et &t stTavarar S, foet STawrahd T SIgaTe oreher & fahelt
ft wmr F forg ST T s g |

W9 FaTaT 3 T (Luminous Efficiency Calculation)

weife 31t (Luminous Efficiency) SEHTe g&TaT: Seb1er &id
T forer T faforaet (fea aret) weraer Ieas gtar € gaet AT

Fig 8

ELN249118

TIE RACK

Fig7

DISPLAY UNIT

ELN249119

FIAT € A€ THWT T & ATIT & 7 & A 6 o o
A o qTEY (q1E /) & Fgua § R e smar g %
S| - &w=/ate (lumen/watt) 21

Luminous  flux in lumen

Power inwatt

Luminous efficiency =

farege @ &t ga § &H At T 9 gt & A8 A
THAT & WTA AT T wFAT 2 AT A8 "ot g7

SR 2741 Y T T T= (Purpose of calculating)
luminous efficiency

farete =t & farega faer &1 30% TaTer e § @ gtar & AfiE
TEAAT T ATZE ITINT FY @9 HH FHIAT 7 FHaAT & |

IS % fory - ITAHT fohg Tt aTet 60w ATE &7 a7 860 AT
ST FXAT © FAAH EAT H I0ET AT |

Luminousflux in lumen

So, efficiency =
Power in watt

=50 =143
60

lumen/watt
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Ta® (Power)

gawnma (Electrician) - \mas a=

v 1.10.83 3 wwifaa

TF - WA - TE - I - MC 3R Ml #eX (Instruments - Scales - Classfication -

Forces - MC and MI meter)

I | IH IS & AT B AT I& AT Gobat
o I F A, R, swe gie s

o 39 § RiAe Al w1 ot ' FwIAT

o I Tl FT TH TAqTT|

forra 71w #71 %= (Electrical Measuring Instrument)

faga 7o 7= (fiex) 7€ ST €, forasr Swe frga A
G e, dieest, Tfawy wfte Y St oanfe & 7 # forg
faem Strar 21

I= 1 AfafEieor (Identification of instrument)

AT T ATelt WA, W, Uw e g & et & oo
Gﬂwmﬁimmﬁwmwmwaﬁ
& & H¥h B AT IA1RT |

a1 % g (Types of current): w9+ & I AT & forar
amfet % wehe fwaforad sdtw g wefia 6 o 2|

e g
™~ | gemadt awr

AT Tt & 7w (Measuring instrument types) :

)| af atew wrgite

g | e i

59 | g wfer o A

_@ Ve & e i Ae sie

gl I (Indication error) : 7T a7 U& R womar &
i AT F fordt Afia 2 @ 9% S T o= s &
T U e & =eh har Sar 2|

1 gfua 1 £ 1%

~ few v gemadt e

25 gfem 3 +2.5%

forra whetor (atwean) (Testing potential (voltage)) : g/
¥ I "W AT I dieast & E0d wear ¢ foraes o g
T &1 qOeor T ST 2|

500V & s1fers 3I3Tewr & fordt 2000V (2Kv)

@ fasa adreror

Igai fRxfa (Using position): s wx fordt w8 fafadfem
ferfa & srgame ATt a= &1 ST AT A |

e S ferfa gatae

v TdErr (500V)

] Sy ferfa dfas

@ ST FT HIOT & 60° FHTT HIT

fafrefiem Rrfa @ swr fRh fafa & s o= =t s
FEA & aror Ffe 2w T

35 gfea IR +3.5%

zf@@ fre (Terminal markings) : e fza gwgde @
i 1 + foe gt €| amters (+) fime a1 § ame o)
FOTHF (-) e BT F e etar 2 | (Fig 1) 39 T & Ay
a7 ORI § HEN gAaT & AT S e AT(ed ST AT H
ST ATHT T & ST § ATC STYf T FOF AT I
& AT & SreAT A11ed |

AT AT FegHe | e 92 gaar fow T2 eid € | a1 &F
AT AR ST F B & | W a6t Ry § 3@ A amgfd
& e g famr ok § ster o awar 21

Fig 1

ELN259211
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3T ATT T=AT HT ROV - FAawF I MC ¥ Ml Hizw - (Classification of Electrical
instruments - Essential forces, MC and MI meter)

TEHT . 39 918 & A H T TS ST qH

o TOUa a1 F TN | AEF, FE A FA@A F qGd F A G5 woatiga w0
o UF A TAF AT T F1 St w1 qomredt & fordr qifoa aot & g qaqmn |

= ST 9 AR AT F= 1 e &t q%ar 2|
o FL=AT "9 (Manufacturing standards)
» & (Function)

o AT 7T I fa=gd & % W (Effects of electric current
on the instruments)

==t "W« (Manufacturing standarts) : &m9& 9
q¥ IYA AT I &F1 (60T HLAAT AF & AgA Ay
AT Tt AT focitos Ardt a=n |§ R S oawar 2|
a1 st 7= (Absolute instruments): g ATt a=1 &
ATt S ATt @ & A e s ard ae feriw &
Tet # &tar €1 Fig 1 & wef¥a &t Y@ demtardy, A
AT A FT TF IH ITEI € |

T AT T=AT T SYANT ol ATH TART qrearet § etar 21

Fig 1

ELN259231

fai== wft ==t (Secondary instruments) : & #TdY Tt
# ATft S aTel dga HE@ES (TieedT, O A $ATe)  w
TR ST 9= /1T I & fr=sw & e o6 strar & | g Ardy
FTAT T SR Ueh (AXTeT AT T AT SR (ot ST b
AT T & AT Fh HEAT ATSH | AT | TIh F8 T AT
71 fecfas Ardy o= 2|

s (Functions)

e ardt ==t &1 rfir anffevor Saek gt srrta ardiEs
AU AT FT bl AT & STTAT AGH FIAT &, & AGATE (AT
gl

ga® ATdt a9 (Indicating instruments): Fig 2 % A
e AT I dqicedl gRT ARE 3AMS & A & &9 TF
STTTohet ST 9% g XA © | 39 a9 | ufeEy A, ateeard
Y aTeATd o 2|

TEiga ATGr a9 (Integrating Instruments): g AT a7
TF AT § UF TRAT B A (g STIaT G FA B A

Fig 2

%20 40 60 80*

7
Qe AMPERES “« 0

=

ELN259232

HTAT &7 AT F¥d & | TR guemrdt, S arft g9 af #
AT €| Fig 3 ® farertare gver | Sott Ardt fRmar =@ 21

Fig 3

Energy meter

ELN259442

FRmEs adt 7=t (Recording Instruments): oE ardt o=
TF A | AT T HT G F¥d & | 399 T 99 har
€ ST U ATelg ST 9% FeAdT & | 39 ardY a7 & ey &1 S
feft fow e oY amr & o & o7 Ay 21 s,
AtceATdY, UfEEY AT i orfeh JurE AT 3@ O § o 2
Fig 4 & us stfSras om0 a=7 wefd frm ma 21

Fig 4

0 10 20 30 40 50 60 70 80 90 100

SPEEDOMAX

0 O ©
=]
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TF guF A9 I & ford qifew smawsw @ (Effects of
electric current used on electrical instruments): Bda®
AT T T A 3% T Y fAgd gnT ued A
fafere 9Tt & AT &7 8 @%ar © | ST # A T I9E
2l

o g y9a (Magnetic effect)
o  FWA I (Heating effect)
«  EEEE T91@ (Chemical effect)

+ SoageTes g9 (Electrostatic effect)

o BT 39 g@& 9o w9 (Electromagnetic induction
effect)

TF G9F T & (o2 A a9 (Essential forces required
for an indicating instrument): f# &7 & T& g ardt
I % HATT ST T4 % ol Savas® 9 & qifed eid & F
2,

« fagtuur s« (deflecting force)

+ f@== 31 (controlling force)

e 3fgHeT a1 (damping force)

feretor =t srura seme s« (Deflecting force or operating
force): AT T & MY & ST I T a AT T & I
e &1 g ferfer & fy 3aT 2 | o ATt a9 # g9 9o 1 oA
XA & ford grer & fafws wwe S gREEE, S, TEE S
THTET HT ITAT faHaT ST 2|

== s@ (Controlling force): o= fasmr &t wfar e
& ford sfie giafeaa w1 & o & d%as e &1 afkmmr
AT S AT @ F uE (¥ W AW & o wdw &we © |
gaferdt A== g fagaor aa & a9 farda etar 8, @i ardy
a7 F A & 8T 37 T HhaAw F A Rafa § F srar 2|

Ao T & = 7 8 e us fafe amr saw e s
T 2 |

s &A= (Gravity control)

o &1 fA@=mr (Spring control)

& e (Gravity control): 3@ fafer & Fig 5 &
FIAT Hhad & f[AId fGwdes & oY gHe" aivg w @
fa@ o ¥1 77 R g F e A & Srhid Bt @
AR qifed = aa (AT Ieama FXd & Wea et
AT AT T ITART Fao IeAU fafa & gar =l |

S AT T i & ger fRAT Sar © ar dhas & fAwdid
ot & g2 fAamrs 9 Y d@qed WX @ 9= Fig 5 & e
Heha T g fRrfa § o o €| S o 7 A a9 sy &
Ste faar ST € at @%a® amEd e # afq #ear € 6iR
Tt & o § fag Y wev F sgEr fenfia #wwar 2
TEEFIT & HOT AT SIAT T It feafq & o a6t

Fig 5

BALANCE WEIGHT

CONTROL WEIGHT
GRAVITY CONTROL

ELN259235

TIS FT o8 ®RT = e & wfq ¢ e aor
gl

f@rt ff==or (Spring control): @Rt fAeer &t stftrwaw
AT FTET | &1 HEHL - H AT AR f@H - qrar ara Bt
A, B & STIRT AT € 3% ia Y Fig 6 & A
foreer S & 2 & 2| f&m B &1 amer firr fr i A @
T P 9= faretford e L & ST iaT & | 367 &7 Saeashal
TeH 9X Y[ HAST AFAT GIAAAT & T &F Al 2 |

Fig 6

ZERO
ADJUSTMENT
SCREW

SPINDLE 'S'

POINTER
PIN FITTED

ECCENTRICALLY
OVER DISC

SPIRAL SPRINGS

MOVING COIL

PERMANENT MAGNET —— >

SPRING CONTROLLED MOVING COIL INSTRUMENT

ELN259236

a1 f&mm A, B fafemr fesmet & afeq edr @1 Ped s =
e faeifoa etar & at o & afed e gadt safea e
g AR fAue=r ao R % @y Uod & 9T gtar 2|

7% f@re 98 ua & a1 gl © % e
o g U7 (AR TEHE & THIEA T AT A1) |
o Y AT YU (ATT & fawarRa 7€ Sedr) |

o g fafirs gfawty, =T &t =T aF q9r FEw # ae
q AW A TIH B qEAT 2 |
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T afem ardt a=t @ g | B ffafea /v =t 5
et e =)

¥ 3 TFN T

o AT T F AT S forfa & wges e o Aear 21

o fe=r fem| arfteet & 97 Foed | 91T F A</ A A
AT qBT o AN § qEIF Bt |

HaH=d 9 (Damping force): I8 a1 I &= #t Tt
faafia for X oftwar & T & o staws gtar 21 g
Faued & foAT, 97 fA#m & Jea@ gt oY feEr aa &
HATS , Eobarsh (a1 fehmer) 7 sttt stfer s ferfa & fer
BN a% FB a9, qiferd FAar wear 8, o Fwrewr T o &
TquT Ht FATET ST &

SUANT | T ATl 3t srawee fafemt & ¢

o ¥WaY g AgHEA (eddy current damping)

7Y FYOT 7w (air friction damping)

WaR 9T AqHeEA (Eddy current damping): Fig 7 & @&
TR &1 Ha¥ TRT ATHET Tefed Har 1= €| ffea S @ u=

AT STaT THAEH FEdr D Sie &7 Sl 8, 99 dhad
FoaT €, ar feww oft werdt 21

o uF =t gF M & gaf & 9 F Jad 7 qodr @
e viax g IR & € a1 F ffaw & s Waw
HIRT g 39« ¥, foww nfa &1 oy #war 8, fRew
HTHET I TATHAT ST &

Flg U POINTER

N —
D

S
S‘=\=/

POINTER

M

ELN259237

EDDY CURRENT DAMPING

T FISA AT T | I FISA TF At THHAT & B
¥ AfST TEdr &, R § IR e aRE qaHeT ad 3w
FAT 2|

1Y uur e (Air friction damping): Fig 8 & argemet
Aa¥He H ITd Fed & fAfer gefia & 7€ 2| T@H v gaqwr
o1g a9 faree S & JET &t 8| a9 &t uF @ue AT arae C
F Aq_Y TAWT AT & J fF Tohas sfomfad due 9 fq
FEAT &

Fig 8

L e

AIR FRICTION DAMPING

ELN259238

JefoTH & T | Fig 9 & (AT fUwes & &7 & a9 &t 0% #S
(FemTTe) § A FA F ford =aferd S awar 81 Fe
F & fawetl § 9 FS & A= A g A7 [fawed afq #w7w
fatyr =¥ stavieEs o Iaw gtar 2|

Fig 9

PISTON

POINTER
CYLINDER

AIR FRICTION DAMPING

ELN259239
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= gew 99 3vew (PMMC) smit a=x (Permanent magnet moving coil (PMMC)

instruments)

I | IH IS & AT B AT I& AT Gobat

o WE THF 9@ FIgA (PMMC) ATt I & R samn
* (PMMC) ATt I=1 & & ST 30T THAT HT AU FHIAT
+ (PMMC) STt I+ & SYINT, AN AT ST Taqr=w |

I FUTA A I Aig ITHL (Moving Coil and Moving
IronInstruments):

IR T A6 AT aef fRAfd I renRa gar & | anfiaweor
W TR &

(i) =<t Fose ITHUT (MC)
= FHE T FueA ITH (PMMC)
AT HeT THIX & ITHT |
(ii) =t FoeeT ITHI (M)
TSR THTT
Raem s

T gF e 9« Foed (PMMC) 3u#=vT (Permanent magnet
moving coil (PMMC) instruments)

DC E&AT3T A dieedT S €T & AT & qaifers SoeT &
ATAT ATHY T SR &h 9 Foed (PMMC) ATH 97 2|

frm= (Principle): PMMC aTdt a= &1 smafe=e 5@ e
TR ATETRA ¢ & 0F a7 At Aew 0F gEa 69 |/ @
AT & | 39 I¥ UF 9 FE FLAT & AT ATAH B AT FLA Al
wgfer 9aT FAT 2 | DC Atex o g6 @ ¥ #1f #ar 2|

=T (Construction): PMMC wTfiae= Us &It 9@ 1Y
AIATHR FUSA & ST Afd BT A7 % AT A9 & aqT¢ &7
BT 8 Y gk THAEH wHY 0¥ 3fSd T@ar € & A1 &rdr
=

THHAIH FHT T F 7 Hde GHAT FIAT © dfeh FaHET
F fort ia¥ g oY Ieaw FAT 2| FEA A wE e &
et oft oraf & =7 Tear © X Wi R Wi W
TgTRA BT ¢ &% #g=a Fig.l ¥ wef¥| s # i
A F ford &A= R

FUed % af AR a FER T {8 & ST ST €, Tew
fored 7% uF I Bt & o gy =Y 1 ' dar ae}
ST | | AT TRade & g9 H e & & o R
ot faemett # gwmET STAT 2

e AT AF & W JHaF UF AT At At A
oTq & & a1 Eldl & | gH TIH o1 & I % The SN & ST &
F AN § U Tl 1 GaRa & & o a9 S €1

Fig 1

JEWEL ZERO ADJUSTMENT
BEARING / LEVER

SPINDLE

SHRING RECTANGULAR MOVING COIL

ALUMINIUM FORMER

SOFT IRON CORE

POINTER =2

PERMANENT
MAGNET

@

ZERO
ADJUSTER

POLE PIECE
MOVING COIL

SOFT IRON CORE

ELN259241

POLE PIECE

AR e H F 37 THR sty s @ & e
FUSH GATIH WAlE FIVT AT g gHST & a9 & FA | A
F 8 | TATIH FA1E FHI0 H THW (i) T gat & &= 79 &
@HT B FA FAT oG8 FEHT FAd | gfE 8 AR g
FAOA H Fead F g w9 & fGaRka s 2|

Hha® UF Ered & I T@dT © Al UF Simfehd G/ 9%
FIAT & | ST FoSA AT A aATert qerr & fawfid gtar 2|

w=Tee (Operation): 19 FUea & €T YaTfed &l & ar
Foed, WY FHEh 3T I FIEA | GIRT & IoAT TR Tl

F ARIHAT & FRO T ATHT FAT 2 |
Fig 2 & AR 39 # F aof, BLIN <[ % a¥maY &t 2
S
B - a1 Ao | aay [aHeT # FeAd 79 €,
Hrex # uF e & ahy a8
I - FUSA | WATRd G AT N FoH A qer
g
A H T ATl
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Fig 2

ELN259242

e

HET # G 1 X T,

zaford e/ e T etar @

T = Fr e #iex

T = BLINT =& #iex
(F = BLIN =[e+)

AT B,L,N, r ts faoiw ardt o= & ford fis 21 v s
K g7 =<6 f6d o @ |

gaferr st = Kl

ATHOF HT FATIATAT 2 |
FAY & HEHLO § 29 e Aoy e @@ § % o PMMC

AIEY 77 FT AT ST 9TRT F FAGAET € g@fer PMMC
AT e 2| fta T Gt ored deren & o @
a2

i AT o= & DC & Sied @9a DC gaar gt &1 &
ST FT AT =ATfed | q77 & AC ST & S JW T AT 77
faeifaa 721 gt

TF PMMC ATt 7= fieft 9@ Arssiuf®ne gy &t &g
AT FEHAT & | T (F T& UF TR o a%ar 2| If+a o &
T JE AT T=7 AfE grereAt F AT # AYH &7 qHAT 2 |
T I Sroft sfateret fSeht 7o et AT €, g7 aleedieT
# gfafda fr s awar 2|

o (Advantages): PMMC ATHY =

o & ICH AT

o HHET FWET ST 2700 & AT F GHE THAT &
© T T | ST g

*  ITIh STAQET & AT qieeHIST AT THEY & T | (e
T oI |ar @

o T U

o rEfed gEAT &A1 § ATHET A

o fRwrfRRfem & wrur Ff g wRa

T (disadvantages): PMMC #ATHT =1

¢ & DC X T &f G5l &

o ofy fde gtar &

o I @le W A7 & AT A HeAdTT

o ®ft gEE & T g & FO AT T FT qwdr ©

YT : THHT Alee WIS AL TAHICT & qALE TITH [hAT ST FhelT
el

wad-atg At 3= (Moving-iron instruments)

T2 . I TS & AT W AT TS S qal ¢

o JTHYTT T TTAFHT TFX & T WIS ATAT I HT @A AT

o TF A WIE AU T & FEATEA AT THAT FT T FIAT
* TF I AT A T &F ATH AR ST T

I e 7T T (Moving - iron instruments): 37 ATt 7=
FT AT 36 T T @I AT & F qAEH AR F;OF gHST oA
U fBred oY g3 & ST 8, UF T &7 § a7 8, S g1y
STRTAT AT ST ATAT (A HTAT &7 EHIGATAT ST ST Ieq Bl
g ¥ wfq Far 2|

7% W I &7 TR & Bt ¢ fore ateeATdt eraar ufEmw &t
wifq ST & A Sar 21

Te:

o THYYT FHIX (attraction type)

 gfaesor WX (repulsion type)

wete R (Principle of operation): stawof sehT¥ AT
I UF & AT & G Ale & & A gHel & a9 gra
ATFHYT, MY Ffswdor F e ¥ w1 wLar 2|

ATHFIYT THFW F T A€ AT TA F AT AR FHEE

(Construction and working of attraction type moving
- iron instrument): Fig 1 & e 30 AT &= §, a1g &7
I UF fIga g% F9SA Bial 2 | aTg F & 3F aE &
AT UF HSTH JATIH Ale FT gHeT UF (e § quhiad
et | fafda war 1
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Fig 1 © 15

<%

AIR DAMPING
DEVICE

COIL

MOVING IRON

ELN259251

ferea wafa Jafer &t gemEdar & gae & ford @de giarn g,
AT Hhas A fored & T war & ffEa dwe e iy
AT € | 9 faga geEa gved aRkuw § ST 98 g ©,
TEET a0 & HRT AN Ale F1 gHST IATER A1 A
TEAT &, A dhas Y TS TIEA FT 2|

o9 faga g9 Foed # ATgfd & Ste a9 € at Fig 1 % Sgar
FUSH § ST BT & GATIH AT gHSl Hl ATHUA HLAT
2| e & gHS AT foherh Twhiead & FIL 1S & ghe &1 ated
|, FUSA & AT ATHAA AT & | Foaaey e T Fedr
g, ST dka® Ft [t w2l 2|

ST A ST IAF FLA AT G AF SR AT GAF F
fetaor &t ATAT wAfew SRl | @ty & gAEw AR % gEe @
ATFA FueA § o7 H v & @A gt 21 a8 faviwar
STHI F AC X DC 3 | ITAN FId § F&IH v © |

qfFue] TR & I dlg AT T HT FEAEA AT T=AT

(Construction and working of repulsion type moving-
iron instrument): ¥ fida aTfew B T U& FUeA AfSd
giar € % =¥ Fig 2a % SIgA AW de @ & e
M i F srafier fafa & feifore eidie | a8t F B gd & sta
fF de &Y 9=t M ferear S & =T &t & S Hahas® P I et
gl

& = 5w eiar © ST AT 9% 3| yww i
gar & ff @ W & &g a1 garfed 7€t St @ df dhds I
ferfa & giar © @R gomaw A & Jfdeat arwr M F
(Fig 2a, 2b) & ST &9f Hedt 2 |

S 7T A7 Aqfd & sie A ST € ar gved W H g
ST &, S T ST I FAT € &F § T A R AR
afeeat F A M AT of=d § &9 g 39 Fdl & | gaferd
T g uF gEY i qfawda Hr 2 |

S e, 99 e Y & fGefia #ear 2| st aw
frersor st femes R sreET MR % SR A HdaT B
= e oet o § e etar & 5@ e i e
ATYOr FET B © |

3H THE & ATH 4T § qY FTHEA QTERoadr T sal & At
FigZa%WéWarrgaﬁwcﬁﬁmPNnﬁﬁw
gtar 2|

Fig 2a

T' ="
7 Pn
POINTER

ELN259253

fgtqur sl iR G @ siwiwA (Deflecting torgue
and graduation of scale): @f% e @it ATdY =1 & gy
ATV FUSH | TATIRA &T=T % a7 T FHIGAAT &iar & | gafer
39 ATHY A FHT AWET FHAW ST £ | Fig 3 F AgAR I
# 78 frafo (Cramped ) i @ & gor ghm |

Fig 3

o
Q¥
ELN259254

THTH A @HEAT & ford g fAwiaret 7 Fig 4a % SIgaTe Siw
& ATH A1 Tl H (O goraw e & ©7 § fewiza fm 21

fer dte & us Siw sgfa &7 gomaw oie &1 91ee gidr € S
SEAATHIY FT & AT & | T T Ale TF gAL Ale A& & a4
FAT & St 39 A¥e & onmar °ar § % R e ¥ g
Fig 4b % STIAT &SIV AT & 3 A F2 |

STl ST GTRT % & 7 qATGATT & (R de % ahiot 9 &
FAYIE H AT &dr @ SEd @ awe e e
FHET GHET I BT g |

arg =wer fafer & s &t 2
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Fig4a SOFTIRON
MOVING STRIP

SOFT IRON FIXED STRIP

POINTER

MOVABLE STRIP "M'

STATIONARY STRIP °F'

Fig 4b

>

=<

=<

=<

K =<
SPINDLE

SUFRT AT AT T =l g Ardr T (Uses, advantages

and disadvantages of Moving - iron instruments)

ITINT (Uses): ST ateeATdl Y uffme ardt & wifd s
foFaT ST &1

Fizd W THieT & fog &9 s § g9t @ /e araw
F T ASS T ¢ AR FeeHrex & forg € "@E@n |/
TATET F TR ATAE ® AT ST B 2|

ELN259255

@ (Advantages):

o TSI AN AC HIX DC I & =T & Faford g7 srgfad Ay
I FEd &

o Fff Aur | W ST I gtar € gaferd wor et w4
AT 1 Bl 2

o IA FISA &I g § IS FH TA & B & |
o SUFT XS THAT & FIO Y3 Ed & |

o U AT FATR® ST &4 S AT & AT T
qfReEar dqT S\ % gt |

o 3% 9HTH 240° % ¥ o 2|
v (Disadvantages):
T A & FEr FfeAt Fr T
o TTHTAA: T7% THTH AT Sid & W (e HH JT SATGT T T

@l 9T Fe & forw fagw fAwfor fesmeat w1 v fer
ST 21

Tewt @req A=t (Dynamometer type instrument)

T2 . I 1S & AT H AT TS S qal ¢
o TAFAHATYT TH F AU T & REr qaqr

o UF TAAAATAY THIT F ATH T Y TIAT 3T FAET HT U HIAT
o FreATr, TRET ATR T are AT A wifa T R A 9w Eest AT e F i Sl A A

o TEFRAT AT T F TART F A9 N ST Faqm=w |

o srmfaE srrat Tt AT TR & AT a9 (Electro

- dynamic or Dynamo - meter type instruments)

#1d R (Working principle): & atdt 7= DC #iex &
T aX Fr #2ar 2| sl 59 Y uE gy Ay Fved &
TEEHT G H TG AAT & T I Iq Sial & AL FqH qTh
F FEHT AT § g A AT | UF SEAAAHIET ITHIT |,
JaH 87 UF geginde g i gtar @ o fere #iga
FET ST 2|

o Fea fAfdsa d=a & A a1 av gfEer & T rdr @ A
AU & (ST Stelt & fomst U ATunfer omy aed Fd €|
a0 ATft a1 &1 J9TeT AC T DC @1 9¥ #¥F & | =it
AC % g #ff a1 Rad gtar & &t R Fueat =i I Foedi

# off et T Iaw woaw A fewn # Raw gtar € e st
#r faem FHE w=dt 2

T=AT (Construction): Fig 1 & ATHT =1 &1 ATHT aeT
R T ¥ gor gee a7 ety fRr ged arr s
BT & 7% FUeA & AW A fawifeea g & e aw ™
FHET &7 AT & T AT AT &1 ad FSA [ A%cq Hf IT%
= & @ o1 G|

Fig 2 & srgam sEferfa goear F #iX F U& ga¥ & a9 i
FATAY W@ A €| AC TRIAT § TH S I aTg HI GUL
ferRfm v & g #ar & 79 Foew ‘M’ uF R e
‘S’ U¥ AR eaT & AR frew wafa faafr #it agwmar &
g A | Al F ford waer gt @ |
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Fig 1

POINTER 'P'

SPRING 'C'

GRADUATED
SCALE 'GS'

FIXED COIL F

FIXED COIL F

ELN259261

Fig 2

ELN259262

Hahas ‘P’ firee % uw AR & =T wear € oY e st
T GS T T A1aT 8 | e & It 3w v &
g e amget wew gtar € @y & B ey g W
FUSHA & FRY AT qHAT & AT qTET AT qFl 2 |

F@t=w (Working): Fig 3 % siga AT f& fer goeaw
ey | o et goeet § || & | &t cfterer ey | 7 ssrgand &
g |

Fig 3

B K
N ‘ IM\

il iy

faraoor et fre oY 9 FUeAl §TT I A HAT A
AT & I BAT € AT IAH G o AT TG G F
AT # &ar 2|
%ﬁwmﬁrdvlFaﬁ?lM%mﬁwﬁgﬁHIWIFm@ﬁ
Foeel | A | =1 FoeeT & € 2 |

ELN259263

FAT F AT AHIHIO § qg o & fa AT A F AreeATdr
AT uffER AT & Wifd 9g % & av e g &
FOT FHET faww =

Af are AT &1 wifd TgE R X AT T § quey
FHTAT &R

3 AT T § IUART A TR AT, ice ATy S7orar areardr
& AT AT aifea enn s f& fier e T @ 2|

TEFAT AT ATG I ¢fRER Ay & Wil (Dynamom-
eter instrument as an ammeter): 37 94 a9 & Fig 4
% AT UF {Helt oT9ar ATgehl UfEEe Ardy &t 9ife for =«
TS F1 AT F S F A A1 @Far 2| ster F A e
foram T 2|

Fig 4 -
F M F

1
O ——0
T T
SUPPLY LOAD 3
i O o g

fF 9@ FeA@ TAA AT AR H AT FIE6 AT AT &
aferdt a8 9T greret & wod & o Sy 2

S W GRS % A9 & o AT a9 7 gEER a9 |
FETAR 3T AT € dt Fig 5 % A 9 IS & UF T
& ot a¥ STieT ST @At @1 AC $i¥ DC g1 T /19 887
gl

Fig 5

SHUNT
SUPPLY LOAD

O Oi

LN259265

TEFAATY AT I TF JieedArdl 3 Hifa (Dynamometer
instrument as a voltmeter): 59 38 ATt T= & TF qteeaTdl
F Aif 9g e 9mar € @t Fig 6 & ogaR fRr &iw 9w
IS UF I WAy (TEF ) & wrq Aoft § L A T 3H
FeeaTdl & AC ¥ DC &A1 9% Tgw &t o1 Jaar 2 |

Fig 6 o

i

Yim

SUPPLY
LOAD

F

MULTIPLIER
O

ELN259266
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T (Advantages): 38 ATt I= FT AT AC X DC JAT |
foFa ST &1

ftfrew wHier (Digital Ammeter)

T2 . I S & AT W AT TS S qal ¢
o Rftea wHieT H RRward sam

o T, Y g WY 7w FqrEr |

ftfew wiiew (Digital Ammeter)

feforeet wHiex & Suaewr & SFd fastelt TweR & ATdY ST &
AT Tt feforea & Tafia giar € | 78 ST &= S aret
SATE AT I8 ATA B GAAT a1 & foredt fagge e & o aveft
quEEst #1 fAarer giar 2|

T ET U AT RITHSE SI€ © auT SHHT s Tfaaer
FH giar & fefsreer diex &1 =i aftay & Soft w7 & fan
ST & arfes {iex | 4T gared st @ |

zad A.C X D.C T T AT fhar A7 @ahar & | #2 feforea
fredt ¥ fAfia s e da¢ #ieT ¥ arfer giar 2|
fagiwaTd (Features)

faferer g & fefSres sfice & A.C 7 D.C #3e & fafswr o
IS T A.C Hieadt &7 71T ¥ T & |

ST T arae &7 S R adioe 5@ wermar St @ Fig 1§
fefSreer e &1 arew fRemar @ 21

Fig 1

TYPICAL DIGITAL AMMETER

ELN259271

A=« (Standards) :

feforea srfiex @1 Ifem fosmeT iR Frfamar gifvad #et &
forr fafeaa as v fafadsr smT =1feu | e ICE 60054-2

ftfew atwsiier (DVM) (Digital Volt Meter (DVM))

IR [ I TS F I H AT I T Gl

o gatenT @t Rfvew diwder & A siaw awwn
e DVM & @5 & et Jmn

* DVM & wrd Rria 1 aviq #=|

e = #ew (Digital Volt Meter) (DVM) :

fefSteat aieedfiex us var faya Ams o= & Sewr s ot
faige & wer ew TefEe Rwa(favaiay) amw &
STAT & ATIA ¥ aTet aieest AC a1 DC. & @%d & dteest ATIH
¥ a7 JHN & dicedle] YA F I & A9 TAAT i}
fefSreet amameoT.TATATT ateetdieY # e & uw i @ e
e AT FIA qHA AAT & AT It W TR Fear & |

fefStest aieedieT AC a1 DC diest & TTET &t d1E 6 §
Tefild ®¥d & S TAGNT a3 | Hhas G9qE § A
fagia 2ar 2|

e asiwiier & @™ (Advantages of Digital

Voltmeters)

s DVM# &fSr &A1 omam € 7% Aaw & e gfe #t g2
FXAT &

o Tow| I F T &ATE |

o agd frwar & Qfr forr s @war 2 |

o WUSTYUT ST ST it TSt AR H &1 AT AFAT S
o ferF feae 4 @ afRome qar 2 |

o HIYUA: Sier UF &I & |

o FHH UTEY HFe & ATAEHRAT

e aiwsfier =1 *= Rrgi@ (Working Principle of
Digital Voltmeter)

ATy fRfsree ateedie &7 =Atd ST Fig 1 § 39 =A%
|

1 s9e f&=a (Input signal)
2 Ted s¥ex (Pulse generator)
3 AND e (AND gate)
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4 e weuE (Decimal Display)

Fig 1
k NOTGATE
DECIMAL
AND) {>O DISPLAY

PULSE
@7 INRUT SINGAL

F™ (Working) (Fig 2)

ELN259281

Fig 2

LT L1111 11]l] TrRaNPULSE

RECTANGULAR PULSE

L]
OUTPUT OF AND GATE
t

OUTPUT OF NOT GATE

ELN259282

o 3T dlcesl ool &l Tod SW¥EY § AT SIIAT € af U
T8 3T BT & forast FieTE g9Ye e & st gar
2l

o ToH SAYeEY % sede # AND e & &t &t e Srar € |

AND e & ga¥ v &1 fear mam gage e aeat &1 sgfa
e |

AND € FT ATIETE TeH T FIRT o= e I ASTE &
quT Sty & qiferfed f@e &7 2idr 2|

IE Tisifed e g3 §9¢T § STal STl © ST SHH! ed
fore g7 # aRafaa #T 3T 2|

e & RO &1 #S<L § o JATET & ST 39 HAEiy &
foaet &t e &t fmar @ St gqe A & srgod # st
2| aice & Fiees A F3 & forg g0 F6ex &t afoise
ST AT &, TATANT (T &t To| o § qiRafdd wear & s
e e e & FWTTAT gttt & | at A/D i fafeet
# & foredt us &1 ST Fa U RfSree areesdfiey g S
w5t 21 (Fig 3)

AT fefore aicedie & @ 9 fefSes aediHieT &1 T3
AT & T IqH T ThL &1 fagvar ey 21

Fig 3

INPUT SINGAL

ATTENUATOR ADC] } COUNTER } }. EAD OUT SYSTEM

ELN259283
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tae (Power)

zgawnr (Electrician) - smaw a=

v 1.10.84 3 wwifaa e

arerter (Wattmeters)

TEHT . 39 918 & A H T TS ST qh
o IIRF & TAET HAA F ATHE ®l =<® HIAT

o ITRI TTT RAOTA B qTHET Y GI=AT T FTAIOMAT Y =TT H2 T

qTaR AT & AT & AT (Advantages of measuring power
supply)

THA FAT AC TRIT F 97feh TUAT U TEET AT ateedTdt HiY
T F{eh Uk AT §IRT T Fiaaor it qemadr & 1 o1 gl
el

T Tshel &ell Tad § 91tvs = E|l Cos g watts.

FTEATIS ITTh &1 WA IT & AT FT Tobet & ford TH are AT
S fohaT AT & 9oy | g g8 wiith & drg ATy % 4
Y 9@T ST @FAT ¢ | aTeHtex a9 % afth Tk Ft g9 &A=
# T g ada i G AT |

e #ieX & 7w (Types of wattmeters)

o 33 & i wH F aredier T § a1 2|

o IIAAT aTeHTdr (Dynamometer wattmeter)

o 9% arenTdr (Induction wattmeter)

o ©ifaes arenmdy (Electrostatic wattmeter)

et # & e arenTdt agd & TAN | A1 8 | A8 FadA
g fawat faawer far s <@r 2|

TEFHAT A THTE Thd Foll aredArdt (Dynamometer type,
single phase wattmeter): S8 Y&: JTeHTdT & 9ifd AR
7 A 2|

TEAATHIEY AT & w9 § 3907 (Dynamometer used
as wattmeter): SERHIHIET HT ITAT ATHAI X AC ¥
DC afffe gt # 9max 7w & forg aresiex & &1 & fa=w e
2 Y 39¥ UF qAE GHET 2 |

T TE ITHLOT HT IUANT ATEHIE & ¥ & fFar ofar &, ar

fer Figer Ft Fe Figar & T § AT AT &, A AT HeA

HT ATATH U TARTE & HT S gl % T & AT AT

g | (Fig1)

@ (Advantages)

+ 9% ITFLT AC a1 DC &4t % forg wgeh &F asar 21

o I UF I FIX IUHNRT ¢ 399 ferefie diX vt #7< &
g 2T Bt |

* EH IUHRT # AfF qTRyEar 2 |

o FEHEY & ¥T F TYE FA GET GAET ST Siav 2 |

240

Fig 1
FIXED COILS AS CURRENT COIL

A A T e

MOVING COIL AS PRESSURE COIL

=<

MULTIPLIER

ELN259311

DYNAMOMETER INSTRUMENT AS A WATT METER

gt (DIsadvantages)

¢ PMMC S 9 @te STHL & gl § I8 Hew & |

*  TTeeHIEY Y THHIEY F ©T § TIh F¢d 0T TH GHET
et gl

o TR FH TH/H AGIT 1T & X Aafedrer ot 9 et
gl

o 3NTY I & forg GATEAdY AT Aehfveher TwTeRe | e THIT
FA AT ATIUTHT FT ATIIHHAT |

o PMMC #Hiexi & 1fers qrax & fferes gud |

TEFH TR e %9 aedie? (Induction type single
phase wattmeter): 3 J#X & aTeHIeT & ITANT Fad AC
afhe & 3T ST FaT & STafh SEREEeY THY & JTeHteY &
SN ACHIY DC giAt afdhet & f3Far o aear 2|

IR THX & qIEHET THT T B AT & T qTees AT
ey e e e |

=T (Construction): Fig 2a, and 2b fafs= s & st
T FHOT AT FLOT ATeHTeY e o 2|

ST SRR H U Y9I Figel Faoh AT UF HE Figel Faoh SNl
| 99 g Al & ATTUMAF FXE H e FAT & Ffh
FNE HITA AIS FIE Hl T&d Hear 2|

TEH & 49 & I | 0F BT W F Jact FAitaH @
g STt @ e wfa fBrr gy e e & e & o=
P 9¥ % 9 TfRed d%as eiar 2|



Fig 2(a)
%NTER
PRESSURE 4| —p _ SHADING
COlIL ] o - M_?_:/ RINGS
Ve :LL Veom
I = 3 ALU.DISC
M = ‘:f L
88|FERENT|
!’E'D
Fig 2(b) POINTER

T

PRESSURE
/ COIL
—_
Ve Veom

LLLULCL

| SHADING

‘l:l—EEEH:r' RING

|—| pilid |—| ALU.DISC
CURRENT

COIL

hiﬁji‘l

Fig 3a ¥ b # yaffiq ai=t faftet & ofte /o & duree
= FTot & srava® star 2 |

Fig 3a # weffia #wwew fafer & 3@ Fosa awy Foea &t
ST ST ST 3T & gAferd orfes ATAT H FfE FT T T
FUSH qlcedl T & HILIT AT AleedT HIT H gl § I
AT & | FEford aTenTdl IF Foe H WX FoS | 96 & a1
HTT ARHEATIT F3AT 2 | A4 oA, Fig 3b # fF@my Mo Fem
it fafer & e Figd dle FI F AT, Tieasl g & U
T B FE AR AT €, forEd ey qvo & qfeAv el
gl ot f& aredfier S g & @IE g8 W & oy dre
qTE F1 WIOAT & | AT WX o7 FH @ a7 9T Fed § ateedT
qT FW BN Efer avaee Aty afa oy 3fe = wdt @
AT HIeHT et 2|

3 faadia afs 9Te gmer @tfds 2 at 319 Fvea § s Fig 3b
# wafea avaey fadt & Wi wifte @ gomT § Ao v g\t
Sew fE agd F9 el € ST g0 TEwE &1 a9 &t Ser
el

ELN259312

FEt=a= (Working): 319 3T 8T F9eal g7 Ieqs Searad
FEHE FAA THHAAT Tl F FedT 8 aFhdl A HET
YT IS Al & | TR Y WaT rerst & STk %
FTLOT FFAT H TF GO AT Iea 2T & Forad TFcdr Fo
F T Fr & | fBred & g2t & foes B d@dds &
frataor it feefa 3t @ o d%as uF somfea 99 9w
are # wfth wefia #ar 2|

T FUSA (IT) FFaF § TG STA((hd SF[SAT HT THAT T3
T g v &1 I dieedT & di 90° U9 &+ |
[ERIRS I ET A

Rivrer &1 Af¥e # aredie ® siea 1 fafy - Tea aJw s =
F & fU S Fzw FA7= (Method of connecting

wattmeter in single phase circuits - pressure coil
connection to reduce erroneous measurement):

Fig 3 % SIgAT ATeATH & 319 FUSA &l SAre+ ar af fafemt 1

Fig 3(a) CURRENT
y ok
L N
Vi Vcom
PRESSURE
SUPPLY colL GERES
RESISTOR
N
Fig 3(b) MCUSSIELNT )
L e
Vi Vcom
PRESSURE
SUPPLY colL ST LOAD
RESISTOR
o
2
N &8
5
w
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qa¥ (Power)

zaw oA (Electrician) - svas 3=

sere 1.10.85 & 86 & wwiftm R=ia

3 &w s (3-phase Wattmeter)

T2 I TS F AT | AT TS S T
o YIS T A AT HIAA &% ATH qdqTT
o A 7 * 3 %t aresitel # o stEa B Al qamEr |

THS Tl ATSHTIOAT § 19 Y T F9e &1 TF (A g
ST Uel T HIAIH Tl HT TacqT BT A1 &1 5 A1 Heal
arenTft § FT X GRT FoSAT & & A Bid € S Fig la
% STTHATE UhHeT T U Tl T HT TqAT H31 STaT TF & I
I ATRIfR Fig b & S8R 3T U fH{-HaH Fehcit HT Tadd Ht
AT A T Teh & FATGATT A AT TET HA |

Fig 1(a)
r ] ] —|
(O[] Ii L L TC 1/
=
ﬂ N
BRAKE
E‘j MAGNET
E L4 u 9
% L2 \% 9
B L, w
Fig 1(b) m
N‘ BRAKE
— MAGNET
] DISC 1
=
PERMANENT
MAGNET '__—I
\QE LI C DISC 2
=
£ 1 v
g L, v
® L, wo g
A
2-ELEMENT 3-PHASE WATTMETER g
L

STRIAT AT Feeh ¥ Sel aTe AT § IRea 120° 9 3T SHIY &=T
FUSAL & [ (AT 81 (e Fig 2 & STAT Ushel T A aH
Tl AT FI STAT T AL GTRT FISAT & A (AT R0
ST UF Y & FAT A1 F@(adl I¥ dAfdd Fig 3 & FgaR UHd
feree v & sifed &9 w=wfaet F1 gada Fw3a &1

242

Fig 2

LOAD

,_
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[

N
W
\Y
u

SUPPLY
Ul
N
LOAD

ELN259413

FTSHTIY AT FoTt AT &7 THAT H T et Te 2iar & fo areardt
o fereer fEnT fRarfara et & oY us dohas gtar & | A feed
# @ Tet s |

AT ST Ted Ter AT @ I ST we & o A dawr 1=

T ® ST 3 %t atel @y e # guiar 21 Fig 4, Fig 5 &
Fig 6



= 1
qfay e

AT & qEHT F THFW

*.9.

dqfera =i

Fig 4
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efrew awesier (Digital Wattmeter)

TEWT . 39 918 & A H T TS ST q
o SATH TAAATH FT IO HIAT |

feftew aweshier (Digital wattmeter)

faett foat o afRoer # fage arae &t @ & forr areste @9
ST R ST @ faRAgas areHter F1 JIRT Wt HiY
arfeat st quT SAffRAt WEadr 9rEY A1 A THE &
IHRat et & AraT F T ST @

feforest aresfiex &1 =t s=IMw Fig 1 & gwrtar w@m &1

fefSteat aresdfier el AR ToagTiE €7 & Fie Y dies
FT WA & o FFgex & Wigwhgiae (99 | aret & faiia
FH F fod U FA T FR AFS WE I A|a adr
SUART T FH aTe & AT Y FT TFaT & F Fof aleest a7
rees #t T oft #¢ aoa & i gorrgifas aretdiex
HYE TR H ST AR G H g9 & A Aot @ad H
e & o el & T E

Fig 1
STEPPED DOWN
EXTERNAL VOLTAGE
DEVICE VOLTAGE
VOLTAGE MEASUREMENT
MEASUREMENT
OUTPUT DIGITAL
READOUT
MICROCONTROLLER LCD
EXTERNAL e
DEVICE CURRENT
CURRENT CURRENT
MEASUREMENT
DC VOLTAGE
OUTPUT TO
VEAEUED EXTERNAL
CONVERTER DEVICE
CURRENT (FOR
CURRENT
MEASUREMENT)
AC POWER -
BLOCK DIAGRAM OF DIGITAL WATTMETER g

Fot #iex (vawen) (Energy meter (analog))

T2 . I TS & AT W AT TS S qat ¢

o THA Tl AT HEX A TIAT AR FrA{aw R &1 quie w1

* AT HieX H A qTet JfeAT F1 qui FIAT |

T /e # Azt (Necessity of energy meter): fa=ga
qfRug gTT AT A STt o6 AT 1 e ITHIhT g1y A
# ITWIRIT ST & AT I AT AT | H JTHIH H AT
ST AT #1 UF Ifeh A SATavaHar Stell & | FA-TE § A FoA1
Ft feitare 5 & AT AT € | 37 ford Sy AT F St AT
Fed 2 |

TFA & U TER F TAT HieX * = (Principle of a
sigle phase induction type energy meter): 3& ATdT &7
ST ST T a¥ AR Etar 8 | &1 Feedt & Ieaw &t YAt

TEE 8T TF Tt 9 g IRA Fd © s e o st
SH T AT 2| uF Fusa (fawa Fued) # omyfd ateedr
FIAE H T (9T FUEA) § WX g7 (Fig 1) gt 2|

qTe AT AT Fifer STTEor 97ih FHT FATGATA A9 & | ITE =0T AT
FRT 91T G &1 it (A= T@ar =red | areioe e
TR ST aTelt 9fth & FEIgA § g AR |

U F T qHT § Tl # G=T 39 q9T | AT & S aredt
T FHoAT B FATGATAT i1 =Tt |
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Fig 1

IRON CORE POTENTIAL COIL

SPINDLE

DISC

CURRENT
COIL

L
SUPPLY LINE LOAD
N

ELN259431

DIAGRAM OF AN INDUCTION TYPE WATT-HOUR METER

T FAT HIeT & WRT 30 5™ (Parts and function of an
energy meter): Fig 1 ® U& ST YT & Tehel FeAT Soll ATHT
& WNT e & ™ 2|

@ 0T (Iron core): 39 AT 9 | T FAad 1
3 % ford fawtw = & stpfae e o & | e g aa e
F ATRIA FHLAT & ST o S0 T FHa 1 CIFed Hi FH FLl
gl

fawa gvew (qiear Fvew) (Potential coil (Voltage coil)):
X & faet ¥ fawe Fuea srer A T @ $iT 7" A &
T TFHL & ATSS (AT AT © T8 T AT Fohet § HaT
R ARA Fear 2|

&R oA (Current coil): €T F98e WX % AT A0 & I
B € I Aie aN & 9 T9H 9 919 81d & A% 378 IO
gTRT WX & ST 8t 2 |

=t (Disc): AT & Tt qoi TeF eiaT & HiY uF At
foree T aRifed et © foes & i = aw e g
& | ST T AT & a1l & ST o1 T €Ty Fse gt
& &9 g Fad § g ferfa wdr 2|

farea (Spindle): faree & TRt W= gg wie Y g ST @
g1 % vt feafer o s gtar & | firew & uw i '
ar fee gt 2| fee gy s/ &t g S 9¥ F AT gy
S ATAT FSAT HT Hobed Fed 2 |

Wt grw 3% TEF (Permanent magnet / brake
magnet): BT IHF THTH AT Tl B =7 AT & T &
T € TE UF A ST ST FIAT & S v AT Tl

& Ui ATl H fERry #ar 2|

AT AUt 1 F=t=A (Fuctioning of energy meters):
forwa Foe e o Fusat | A oF a9 g 8 T
FHAT HT GO I BT & (Fig 2) | 9% & Rt o% fava gvea
BT © S T aH Fhcl | Ha¥ a7 TRA FLAT 8 9a gieT
UF FHEEHT ST AT FLAT & AT G FISAT ZIT IqTH T
87 % AT T (AT FXF THhcl T¢ TF Tade A0 ST HLAT
gl

Fig 2

&

( 4 *— 3 \

LT 2

@g—lr/@
_ [IE

el 1D .

[y A

SUPPLY

T
1T

-

Hax

TO LOAD

1. CURRENT COIL

2. VOLTAGE COIL

3. WORM GEAR

4. REGISTERING MECHANISM

5. PERMANENT MAGNET
6. ALUMINIUM DISC
7.SUPPLY TERMINALS
8. LOAD TERMINALS

ELN259432

INDUCTION TYPE ENERGY METER

THAIH Tl H U A1 TR (91T Feeal |) AR
FHERT 8 I T diee (A9a F0=a) & aF [Awa
HATIATAT BT & | WX GRT FASTHAINNT I AT T &7 T
AT A H FaH B ST H AT st ¢ |

ATd & TF SIET ST (SHTHA SY)) a1 Foead (SHATEHA
Fued) fava Fued & A=Y AT WA H T AT & g
T AT Tl §IXT Seae (e o ooy 7 e et o fordt
AL FST T I9F AT IoAd FT qah |

7E Ficrerget 39 R # e Biar & 99 &t gy g et
I & § U AR Tl A STl & 36 HTLOT A% o
FEET ST IT FLAT & ST LA ToF F @7 § et Hdr
g o uw wfaafRm e Serer eidt @ St =t & = &

HATIATAT BT 2 |

|ur Ffe ¥ THe (Creeping error and adjustment): &
ATt # 1T FUSA | GTT T4Te 7 &t 9 A Tohe | (AT g
FieT TEct & STATd T et aT9 FUSA HioTd [HAT ST & I/ FIo
Fed © | AT HT YT FO =TT HY {fey WA FHar & | ador
F A F TG FIA & R T FAAAF qheedT A AR
Fqifod @ &7 & 2

FIT & I ford Tt § q¥ AT e &= (Fig 3) &
AR e Fca g s EFs R A AT FSTF
SR ST T Tl | T AT | S 37 THR U AAHAT ST
% "o & o g |
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Fig 3

SPINDLE

HOLE

POSITION OF IRON —/-

CORE OF COILS

ELN259433

fesfvew u=sti #ew (Digital Energy Meter)

TEHT . 39 1S & A H T TS ST q

o =% SEUW & e =R & ot & w1 F1 aui FETl

gaagT= (fefrew uastt #iex) (Electronic (Digital energy
meter))

3 HWeT FT TART ATAF THIHCT oAt | Foff & AT & forg
FA & ATE ATHTI T dleesT ST LTI hi S IHLUT e Ueh Afeh

gedr & firaT-3eet W& & ST Faex (ADC) aTehlfors® aTfh
afe | 3aT & | AT ST awe STt &7 TINT FEA IdT
gt fhertatesra & 9 € | RfSreet dex #1 Fig 1 # fIamr
AT | &7 AR ST AT 3T1Y dteest vae #f fAgfth #¥d €|

Fig 1

VOLTAGE
SENSOR

SIGNAL

DIGITAL
METER

PIC

CONDITIONER

CURRENT
SENSOR

COMPORT

ELN459441

qlcesT HEY UH =T TS T & == ST TS ¥ e
feaTeey deas S FT T BT dieesl HIX AT dleesT & AR
AT A 2 |

FAYT HAY ORT §6E BT & o Al & grer bt oft @ #
fordY @TEe 9T oY & A Fwd € |

THHT U TR ZTAHIHT AT gAY Ulaea¥ At (Tiees FRi¥e)
& AR AT A1 © oot adi & oy g & aieest § 989
FIA T | AT A FT ATICYE HE & et atees ferfd &1 gt
qfRey ST ateest e St g of RIS Hee oY Fegiel
FLATE |

T gl fommer & FugaR et & st W@ gge Rk
sawrgss fere= (PIC - Peripheral Interface Controller) tar
g1

Fgier TRIY re¥ frermegeft (PIC) wRuzr ww giar & | & 10 fae
T (analogue) =T & s &eT (ADC) T=ie & TRImH
AR afefiw siags % fou st fu=s giar ¢ |

T & FT F¥ae (ADC) W& ffmeer # agoar & | 3 s
% FTEY AT &, A1 el & aicesT Y 9T § e B 0w
FTRT 3T Taad PIC § AT9eda | d6 ST &ar & |

T § U FF (LR AT & FTYE FAT(ET AT Afehe ITIC
% GIT AT F¥H a7 39 HIA &1 AL | LT el AT h AT
% forg #3d € |

PIC =7 st (PIC programmed) 'C' <1 (language) ® gtar
2 38 Aqfod @& (stimulates) ST # @+ & (receive) TEY
TUd (power consumption) SIfer =rve 1TfE & 70T XA H F2AHT
Fed € |3t ferfaas foeeet few=t (liquid crystal display - LCD)
& oy &t JewY yefia faer mEr € |

Fig 2 fefSreet uastt wfiex goriar & |

@t (Advantages) : SaagHGEH Hiedl @ gaqr § ffirea
FoaE e HieT AT TRIEAT & FTH FA S | TH g AATIH
STAT AT ST MY 3AfeTT et S Ashfeehel @RTfaat A2t AT |
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Fig 2

ELN259442

DIGITAL TYPE

3 a1 3= AT (3-phase energy meter)

I [ IS F I § AT T A b
o AR TR F @9 FAT S0 AEt W GA TF AT

o 3 FAT 3 AT¥ YT THT F To(l ATUT F TIAT ST FAET HT U HIAT
o 3 FAT 4 AT UIIT THIT F FoAl AT FT THAAT A HIATAT HT JOMA HLAT
* 3 FHAT 3 AR X 3 FAT4 AR FAT AT F SIIATW Ft T |

3 w1 3= ATGY (3 - phase energy meters): F=fy fafser
THTT % FHofl ATIT ITAET & IXOT THTX & ATAT SIHT qLA TIT,
T A AR A AILAT ATHHAT & FOT qA(0F =T
SR & | UF 3 FHeAT HOTATIT HT THE USHel HeAT ST ATl &
g & wifa gar @

3-%9 TAsl Hiewt & ww (Types of 3-phase energy
meters)

3 FAT FHoAt AIUAT & @& 37 THN |
o 3 FAT 3 AR oAt AT (FAHem — I TE&FH FHoAt A1)
o 3 FAT 4 AL FoAT AT (AT FAT AT TESH HoAAT)

3 "geF A9 Fer AT (Two element 3 - phase energy
meters): I SITATIT 3t ate ATy fafer gr arfvrmmae R
& SATETT 9T F FAT & | FAATI H U €17 F9SA & &t qedh
A fawa Foee & a1 Tes STARTH o1 & | Fig 1 % gam afast
ferfa # s ag=aaw & sraer Ay gvet ax et awd ¢ | e
UF UHAER FEAT STl & S UF UHA QUF THEE F gal &
#= gt gt 2|

Fig 1 ﬁ —TRAIN OF GEARS
U
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ELN259451

U IWY fArser q¥ &t "ol & ford femrd sadw sfaat o &t
Fahct & | 4T o Fig 2 # fe@mr 7@ €| gAY T # Aeiars
&N THAT @YAdT & 0T I a¥iadr af St 2 |

Fig 2
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FAT THT | ACHA FTEH FIT ST Tdah AT A S & |
FgaEd At o feed @ gEer & =T gar @ sl
ATSfHRATHIET STAAT TUF FAA TH AT HAT — A AT (T &%
fordr & e wgfor fe swigfo AT % forr W 2 2|

9 ge® 19 w1 For ATGr (3-element 3-phase energy
meter): T8 Wt A HAT WIT I7h THATIT B 1 qredrdT f&afer
% T 9 F AT 8 | TAE 9RT 3 AR [ANa T Ik
7=t AT AT AT F AT & | "W H st fiF aewt &
farsra oee sqfd dfteat & i 3w famg orfe smfd & Serw
fagd = B 2|
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TR FUSAT H HUT § AR Gieeal & STl Sar & | 3 qesh
STt AT 30 WTeT 7 A1 Hehi 1 U SHA Ul T ("aw et (
% fafsw gvst # Fafera fHar s @%ar € st Fig 3 & 9gar
TS & JET UF IO AT a0 Wifd F0F FAT |

Fig 3
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S

zs<cC

E

A T AT AR Fah(aal AT Ags gah qfed Fig 4 &
STATE IAH UF I (Ereet Y 81 qaetl © | FT ff o7 6 a2etalr
& FHT0T fAwtarer g fBde e #t admar & S 2| i
FiTeheT AT Tl & TaTfed HoTeA w1 TN T FAT & | I8
et AT AT FaT AR aR FEE F o 9w 2

AT FT ToAT A F g (Application of 3 - phase
energy meter): UF 3 9% AT STATIT I FHeAT AL
foras Samfite S 72 &1dT & STANT a7 AT & S uE ST
ST I rrET fH=TE s & ol Aex genf e e i
FAT WX & AT TF 11kv fiF Fem i a mgfd dar & |

Fig 4
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3-ELEMENT 3-PHASE ENERGY METER

TF A HAT AT AT T FHoAl HATHT T TART A1 Fear WY o
HIAT AT ST HIT & T & ST AT FeATet A I
SE UF a9 °AYE STWIH! AT YHW WX Aied UF IJAM &
FEfRd g ¢ |

ot Hew Ardt # Ffet e gaw (Errors and correction in energy meter measurement)

T2 . I IS & AT W AT TS S Gt ¢

o T AT A gt Rew i T s g saw gt & aviw =
o TAT ATE A FeAT F GuRA F o0 Suerey RFfvw awESE # auiE FAr |

ATA q T Iq= gﬁ?ﬁ (Error caused by the driving
system):

AT T T IRATT (Incorrect magnitude of fluxes):
I YT AT dteedT & AT AT & HIOT &F T & | FAr
% sfcreter # afed=t a1 srraTeer ArgfeR % FR0 e TEw
AR A BT FHAT & |

e &t &1 (Incorrect phase angles): & @&ar & f&
fafsr %<t (phasors) & &= 3Ifad aw 7 &7| a8 sgfa
qYE, FHTASH, SETRE AgaAt, arT & & gfaag |7
qfRads e & FTor 8t J%ar 2|

THEH TRIT A TAEIAT F1 A9 (Lack of symmetry in
magnetic circuit): afe Faa 7RI FHET T & ar, TF qTAT
I AT I g & forad Ardy, fa|dor (Creep) &t 21

At Reew & FRwr Fiet (Error caused by the braking
system):

¥ e &

o 3% gEF & g § aRadq

- = gfary & aRadw

o @S SO JrEEH FAH F A
o IA WRN FT @A T

et Wt # At # gu & oy FATEST A FEer gt
g, e % 3 &t araris & qur s Ffeat et St
wa &

TRENF T AR gWEeE (Preliminary light load ad-
justment): €77 FIS F ATAT F FA URT & AT Fos HT
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fraie alear Tgad & Sl @ a7 g6 WX A gfEd &
quTEie T Siar @ o9 a9 %, o s e § fawer 7
& o | famge gt & gat & §iw 7 Rl o F oo e &
oz s % forw, fompd 97% &1 3o auatfoa T s 21

qut WY gTE Tt o @ (Full load unity power
factor adjustment): 3@ Fvea &t fAuiRa syf ateedr o
AT T AT & aur gE wfad s Y g g 9w
ORT Tl | & O St @ | AfEHr aor syt & aRkafda
F & forg ow gEs & fRfy & queifa & s e, e
f& Atex fe it smifera @ & s @@t Tfq W gw ' |

T AATAAA (F9 i ot @) (LAG adjustments
(Low power factor adjustments)): 3@ Fvea #t fAuiX
ATYIT Aleedl & STHIE TN (AT JaT & a9 (e of 9r
&7 0.5 P.F. 999 9 97 FUe § & oI AT & | 999 Jfad
& gt fFar sar € fag &% ardy @€t 1fq = =9 99 |

faute smqfd atear (Rated supply voltage): fef qui
AT g7 qT gHT% Tiad ok & a9 [FeiRa smgfd ateear
F AT F % AT & AT AT AT A AT S A= IO

AwieY (Multimeters)

HI FTE ITfa T qaT (e wrfa o qemse &t e
ST 8, 99 a% % i et & fog aifesa aResar #
AT 91T T & A

&k W %1 @9 (Light load adjustment): fRefe smgfed
qtcedT 19 FeAT T TaA & SATAT & 4T 7T H & 378 e
0T I U dgd A €T (YOT T & AT 5%) F [T
AT & | &k M & qEEeE gq fou & s @ e &
ATIT GEY A 9T T qH |

qut WX g1 Wi U (Full load unity power factor):
T WY & AU & 9: a9 d% (61 Sa1 &, 99 & &
T WL, AT O AR AT ST WX, % forg T &1 7 &t
Sl

forerdor RS (Creep adjustment): & ST & FHTISE
I Af® ST & ®7 §, YT WX G- & q1d (i ateedr &
110% & IF FIeA FI IATd A1 A S| AT TS AT &
FHETSA "t & ar, ardr 3 Rrfaet # w7 fafta 7@ e
arfeu|

A D T A F A H AT TS A qHhA
o JEATH & THT HT TATHT
* TATANT SEATH & FTH Tt #1 quia Fea

o FEATH T e / serae aicearett @ wraw fafr v aoiw we

o FEATH g7 Afaeter e fafdy fr quiw w2

o qRUY | diwedr, 94T T Tfawiy AIa THA AT T AT H AT FLAT |

FXe Fieest MY TfAre it 719w % forg geamer fEFam s arer
T ITHT A 1T & &q H AT AT 8 | TE U TdaeT, Heal
I AT € |

HT T @ [ AT +1.5 % &tar & | agATdr
Tagaeitaar AC ateest ¥ 5 K 311 /atee & &7 a1 DC dteest
I % forg 20 K ot/ atee &ttt & | &7 <1 %t DC gAt &1 goar
# srfers gagefier Sidr &1

Fig 1 # 9T&d agaTdt 3@ |

A HIEY &1 =T (Construction of a multimeter)

Fig 2 & T ifia & U Uahel HISX &7 AN hefloleS @hel & AT
Fiee |, A # qur el & 3= &3 € | e
ARIATIY ToTee 4T 9ie Tfomwe< @it 3q o1 # gohg & | are
% O H A9 Foil UF ST & HieY U7 UF el I HaFr
F g Sueter FET © |

TS ARHIE T, & FIOTAT &7 TAT, Th HF & 77 gaLl

F A9 FA & | F TGATIT & 919 37 F1F & forg Fit TE1 Sier
g 17 ToOF FE qAT I F o stent S gar @ |

Fig 1

& ¢
N
\eo
L4
& X
&

HRE
200000/VDC X
8.000(1/ V A

DC 10A
10 i

b

Xion,

qER : TaEREa (NSQF i - 2022) - s 1.10.85 & 86 @ awtya Rrata 249



ey wTaw & forg dei/ae & =Y ST g Hiex JraY a@Ts
ST FAAT ¢ |

ST THTe quT ateew e &1 T a7 Farsa e & fog e
FT AT A 2 |

IFAHET HieT & ;re¥ AC T DC, AC ATH=E= IR H Iqeree
FAr & |

AT & T (Parts of a multimeter)

Fig 2 # %U< agTdl & T W q9T Hele HAT fe@mar T
e |

Fig 2
PROBE (RED)
P —
L —scaLe
POINTER —
_— PROBE (BLACK)
L MIRROR %; o
® Q/—® L ZERO ADJUSTING
L ) SCREW
o)
| ZERO OHM
POLARITY
ING
SIS O O ADJUSTING KNOB
SWITCH L RANGE AND FUNCTION
SELECTION SWITCH
COMMON —, ©
TERMINAL \S ) \— MEASURING & DC V: 100K Q/V
TERMINAL ACV:10KQ/V 2
_ 3
g
g
z
i)
% it (Controls)  fa=iy (resistance)

FTHRTL Gt (&= & g7 /e &1 8¢ FLa 91T, dteest (AC T=T
DC) st sfa<ry Amaa & | gt &t mA, AC® Fig 3 & f3&
T ISTETOT | qT &Y |

Fig 3

R

D.C. AC.

mA mA

ELN259475

FUNCTION SWITCH

T ferm (1) & TRT HieT Ht T 9T, qieest AaT Sfa<d
&t 8@ #¢ | Fig 4 § f&r= &1 2.5 volts 3t@T mA ST i@
Fr gfewT o ATaIRA de # |

Fig4
Rx1 0’|=F 1
Rx10 25
Rx100K \ \ / / 1
~ s
Rx1K 25
. I
RX10K — — 5
— \\ 10
500 / | \ 25
0 50 g
RANGE SWITH Z
AHIeY FT & (Scale of multimeter)

T @hel & [olT ITeTe AT @

o dJieest a7 g7 (voltage and current ) (Fig 5)

Fig5
100
200 Q
< T,
© W T
& Vsssitoy HLI7 0 @
©
Q.Q’GJ 0 100
<
S 0 +5
S +10 %
[$)e)d 0
4 5 B
o Mo
& 15 e @
& 3
© g
3
]

UTRT Y dTeesl &1 Thel TAIHHAT I ST & |
SATHATHY &7 el A "I it & |

Thel &7 TART ST & qrft avs 9 &1 Y giar € |
w1 F¥= &1 @ (Principle of working)

TF THIET & & | F1 F3d a9 UF dfae (Fig 6) # e
el

sie iy & T Hiex qaawe auae a=T 0.05 mA Taed
AT & | vie gfarer w1 uw Ffvaa 7w I &= & arr sl
I & ORT AT % forw wme w7 |

S IRTT TH qieeHIeT # avE FY FdT & Fig 7 H 39 |

1T FATEA F ThTE FiedsT ST LT AT FEd Tfa<ier q¢ fAsde
FXATE | TRTT 50 MV & SATET qtces §Eihe FXAT & | TgATIR
fater & faftr A & 397 Foit & g Sresy I AT &
forg sioft 6w & Stiea @ |
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Fig 6 Fig 7

Fig 8

50,A —
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0.05mA
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—— T
—

- 10mA 9.95mA
N To— 33—
N\ 100mA 99.95mA

RANGE SWITCH

*0‘

RANGE SWITCH

Rxt 200

o
Rx10 200 Q)
Rxiop 2k

RESISTOR BEING MEASURED

ELN25947C

9 TRIY UF AT #T davE FE FAT & Fig 8 H 39 |

gfa<rer #t 719, e Ft aredt gfa<e & siewe a1 Fig 8 &
39 | g€ e TROT H ST & Ta¥ Hie FrEel & 5T 91T
IO FIAT &, AT5eY &t [STFiae ¥ AT T Jre<t Tfawie &
HE % SAFHAATAT &1aT & |

St g (Zero adjustment)

ST ST AT oIS Gelt Biet &, AT ATIE het & aTd AT T
e &, 3= (infinite - o) Sfaerer (e afwer) Ft aarar |
ST S IME () BT &, AT ATE el * I AT, ST whery
F Frrar € |

afRuaer sfaxiy &1 F0 &RT # TSR FEAT @ FAfiy wEex
STIRT IT EIAT & 5T i1 M BNAT & | THHT TI0T A& (internal)
Fe & FicesT H qgE & forg Fed & |

tew s<rier (Digital multimeters)

Ig ¥ (Multiple range)

9ie (FATRAY) TTALTE & AT gL it IUAe HIH & oIy e
& gafay fex afa<ty A A agd #9 A & aga qfEF A=
A% &1 01T qHAT & | oo AT & T 9 v afdw & grn
Te¥ g8 § TUTh © |

71g @, I afe F wiE T & Q@ AT Fi atde
| FE FILT AT TR | 72T 6w A (T) FA
& T2 AHET B Area & |

ST [ 39 IS % AT H AT T8 ST qhy

o RfSew aieT 1 9= w2 st Aa # AR & e w3

o fee AREY & TFR T IS T T
o Rfvea sgarht & s ® A =wEn FAT)

e sfifiex (Digital multimeters)

RfSest adivieT # ardft H=e &1 & T ToT ATET &
et i sar @ | (Fig 1 3% 2) 78 939 ST saagri=s
TR H oy otar star | Rfves awdnfer & stiaR®
afRafar s Thga TRt & A & dt & aws wr &
FgaTdr & wifs Rfstes adnfiewa # o awgE R i
FaET Bl & |

HTfYa &7 % der 3 svmae o frfa fag wfed & 3™
i HET & ¥ ¥ Sef| el ¢ 5@ DC #eATs ATt S
€ a1 gaar &1 i gfeetd + srEr - o & @@ & anlt
A wfeerd gtar 21

DMM %a= (DMM Functions): stfersist DMM & Rifersh wete
qHEF agHTOAT H1 Witd & & 59 -

31\ (ohms)

e DC dleedT Y &I

e AC TieedT ¥ &T

F© DMM fagiv wom o gifswes, stoar st aieor ofts
T, A AT gaef® freeqo & ford Sefiaer AT, I &
gl

DMM w&wi= (DMM displays): LCD (5= faea Seui) st
LED (Y&WT Sc8si® SMEE) 98d A&7 I DMM Iueed &7
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Fig1

DIGITAL READOUT

/7 FUNCTION SWITCH

7
DC:/C E :
oCmA / 1000

ELN259482

LCD #i¥ LED-DMM &t feeet @1a & a7 & € | (Fig 3)

Fig 3

ELN259484

Fig 2

DIGITAL
' ' ' ' ' 'JJ DISPLAY
[/ NN L/ \N L/ __\

Ve
DIGITAL MULTIMETER

0 FUNCTION

E
F SELECTOR
20M 200m ROTARY

e O o °?2
SWITCH

o
9V 00 "
BAT 20y
15V e
200 He
[ )
~ ele ©
A 200m g 10 200m A
\ J
Y /

ST
A\ tooovZwmax A
10A-MAX 200mA FUSED MAX 750 V
FUSED 1000V

! 1 | 1)

OHM-VOLT INPUT
TERMINAL

10 AINPUT
TERMINAL

MILLIAMPERE COMMON TERMINAL

ELN259483

INPUT TERMINAL

Feft Ffom At o= & amEa: qaifas Tgw Ted e
LCD &, #if% a8 agd #H &7 od ¢ |

T% LCD 93 A& Ik TF e dedt Hfoia, DMM t& 9V
e it B A HE § dF¥ 2000 & AfUF, I w=Awiod v
27 LCD 93+ ST & eTfwar (a) 3t fAeer swehrer afferfot
# I qET Fa HiSH & AT TId FEEE AT & AT (b)
AT afada ST & ol sramga @9 & © |

za% faudia LED Wfy # +ff g &ia &, sfix Arfad At &
afRadw #t ofrear & sfaarew (respond) #¥a & | LCD & gt
# LED weuiv ® @l stferss e qifsa gt e 2|

ARIHEY & - qaar=ai (Multimeter : Safety pre-
cautions): frferfaa geen araenfaat &1 weq ST FEAT
= |

o U fagemy aftay 97 SHATh @ve 7 w92 T

o UfEET AT GUE #T qicedT Sid & AL § ®HT g
w7 |

o 357 g Afdr & w2t Afere ety 3 aicast it /T &1 =T
F¥h HIT o THIET AT FiceH ey AR &t adaie T H3 |

o FR A & TR T AT e U AT & forg #ew e e
AT ST ¢ | AT &l Sreter ITT ST €, A T1e7r e
F FFAT AT AT |

o T o e AT afer st A qfeet B g & 9|

o o off @9F &, fiex & offs F afde & e & Ted A
F & T |

e w=viier & sIgwat (Applications of Digital

multimeter): TF IgATH FT ITAT AT (AT THRTAT
YA ITETEAT AT AT & LA A AT AT FIA H BT
2| g I ST & T & IUH Bl I & F qETAAT
ot & |

o faua ST e A & ot wgeh a® us gfaarsms ardy
7 2|

o ofRaat, ITETEAT Y e & afkaet @ sfafsewar s
% forr,

o TeH At ferfa, s & o, aar e aa § ) =T 9 ateear
aTa & forr, sfaxrer amaT w3 |

o YRT WA g7 34T frfa s Fe & o
o YA ITETEAT iR & WAy AT FA 7

feuqoft : g5 et A qrawTE * forg S &R wiw ¥ oft
I ST B |
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smgta wdt (Frequency meter)

I [ IH TS F AA § ATT A A T
o TP AT & THR TATT

o TF FAF AT (FE f wR F) g Andt & R, T SR wEiEE #1 aee w2

arfeh Srgfed & AT & ford feT wehre & srg i vt s | @

o €

o % gATE THE (Mechanical resonance type)

J a'g'cr g1 IH1X (Electrical resonance type)

o faga wfast srgATe T (Electro-dynamic type)

o faga sEEwET sgAE wER (Electro-dynamometer
type)

« 3= gF (Weston type)

o A AT THY (Ratiometer type)
o HgW H THE (Saturable core type)

7et faar T e Fae FitE AP TH g fex
F forw @ s & S quriar mr @ |

Sferegert 1 qRrHer feAT ST & B o= s % arrgfer Ao
& Teae & ford & A AT /9 A W IS od |

(TN AFATE THR AGH AT (F+99 e 7612) (Mechanical

resonance type frequency meter (vibration reed type))

fram (Principle): @@ dT y&r % smgfe AT Fig 1 #
TR WEfas AT & fEm o #6322 o § seaw
& T ATHfAH TG SNl & ST A A TR 9% AR
FAT & 9 faeft a%g B uF FT wF 7 @ Aq@w € I8
FEF FLAT T FT 3T 2 |

Fig 1

ELN2594B1

T=T (Construction): ITEE SAGATE THE & GHRT AT |
T AT THF A g% & aRE FAGred G S99 &1 0%
e gtar | sy ardt #t agfd 99 Steear aR #iv
&I T&d ga dteedr ATdr & Sfte f=m star € (Fig 2) |

Fig 2(a)
L1 _'T_ —
|
Ly — : =
Ly L —
N = = = — = — — ] =
440 VOLTS
Fig 2(b)
L4 —~T —
|
(B I
Ly — =
N ______________________
4@j S
Jas}
=
2
250 VOLTS g
5
w

Fig 3 & ¥ie & erapfa fRamft 7€ & St arseT 4mm =T e
0.5mm #E St ¥ T &7 uF ARy e 9% @@ v €
AT g Aq T1 A daqg arar qfq Fewfaa fFmr e @
o 9 w9 z1veT Fod 2|

Fig 3 FLAG
<5
2
2
v

ELN2594B3

diew uF dfth § Faferd gl & Y 38T TEfas sgieat §
AT FFFT FT AL ST & | TS 7% &7 (AT g9 & WX H

afe ATEw &7 AYRT a8g B THAF AgRT & aeE & AT
& T FEra Bt T G S ar a5 g # QA  w

g qFaT 2| T UF I IeTe faear A Fiw A afdeat
FT =T IS & AYATAT F FILO FH G g€ AT 2 |

FY & HO @ BT 2| Fig 4a % Aga S8 #r @aer
I AR H7 | A0 AT & A 37 q A Tpfas gf
wTr: Amgfd mgfer (50Hz) & |/ &t 2|

IER : TawREa (NSQF s - 2022) - s 1.10.85 & 86 & awtia Rrata 253



FEr= (Working): St sgfer ATt &t sgfd & swafed
AT AT @ @t 9Fd g U gEHE &F 9 FLAal © Ar
dTgfd @ & 9gaR SemEfad sar 8| 98 G5 et
STgfad i Semad! gEHT @7 g & e Sidr @
Ho | @t gt # Fig 4b & AT e wfEd e 2|
FHE e &1 702 grer gfer arfy &t Gw stoa & syfe
ATgHT T AT F THAT @¥9F &1 1T 2| Fig 4b & AR
Tl o= Tsw ot FFA et & 3% TR 38 T & gerr
# et smgfer syl &1 et eidt € aga & & 2|

Fig 4

ELN2594B4

N 3T = (Advanges and disadvantages):

d we g ard F fae qor €

T, i) AT dieedT & avT €9, i) fud dieedr &
qfAToT, AT dieear agd & Tel & & @d= aid & | g qteedT
9T T & ATST Heohd faaa TEr & |

gt 78 & % ATt sreer S & @ & smgfy s & g |
FH GHIAT d% AT qET F T AT fFgEar g1 €7 &
digw # 3Ifua gweEwer ¥ sk #=dt 2|

e =it #iew (Digital Frequency Meter)

I | 3T IS & A H T IS S Faat ¢
o RtRree fFR=l #iex & T TamT
o RtRee fFR=lt & =i R = Y =@ w340 |

wreaT FTevex U feforee Susver & ot faret off araferes aawr
% SATAA & AT F T F THAT S | T AT 3TYE
F qAEIRT G0 % oy F9= # e 7= 9o & fFEm )
T AT & |

a3 A SAYE Rraatt &1 3% Ao & oIy FreeY | Ae
ST AT HSe # AT Y FIS< 6 q&r g4Ye e i
oAt et | 9eS’ oI 38 @7 & o € f AND st@rar OR
e FHT AT 3AYE et i Afe U FATAE F & ol ITART
H @@ st € | (Fig 1)

Fig 1 INPUT SIGNAL OF
UNKNOWN FREQUENCY

Il VWL

T
CLK [scHmITT | IATTENUATOR

COUNTER [TRIGGER |

GATE ENABLE SIGNAL

S I

DECODER/
DISPLAY UNIT

CLOCK

EIYRIEN OSCILLATOR

ELN2594C1

BLOCK DIAGRAM OF FREQUENCY COUNTER

=+ @ &1 quiw (Discription of block diagram) :

ot HTIeX & ATk ARG HT 83 & Fig 17 & | g0
IR AT # TeEH/SHSS qH(g, FE Alaeiey, UF fSamsge

T TH AND e 1T FIS<X a1 & | T HISET T: Fehee
AT FieS SHHA (BCD) TSl & T il & A T334/
fewE gfte BCD =1Seye & sHiwe wev # qfafad Hect
g |8 saeisa a8 o |

T STd G99 & [orU e qe™s e U s A1fiee 1Y
feargex affic & I &ar & A g8 AND AT & Us o 9%
gfer=fera fFam star & |

ST e Ft AND A€ & gAY a1 9% FITaT SATdT & ST FTSeY
% forg aits & €7 § F FAT 2 | Fee JF fmae & forg
TF ST & oy UF FIST AW F@dT & A AT a9
AT & q1E HISET | Ial &f ATAT SR et & % §79e
foreer 3| 1At 9 FI9e # a7 e | TAY AT § FIIe % 3HqT
F ATAAT FT HreT T AT STIE F a0 F & |

IITE & forg Afe e e &% 1 8% & G0 #1 © A 3=
Y el 600-Hz o &, a1 1 #%e & 3id § F15e¥ 600
@ AT st St & e gve e A et €|

Fig 2 & a9 a1 7 fe@mr & fF ) o) Fee # Fere oo
AR TS @ ored g qe et add 2, t, % 76t GATE ENABLE
T LOW 2 31X gaferg AND #ie &7 31$ege LOW T &1
Fra< [T A& 1t t,% afors GATE ENABLE HIGH &t
STAT & AT 6 1l dAa(T F t=(t, - t, ) & T A7 g7Ye Fwaen
#T 9@ AND e & & d1fed eift #fi¥ Feex & et st |
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Fig 2
UNKNOWN
INPUT
SIGNAL

GATE
ENABLE
SIGNAL I

CLEAR |_|
OUTPUT M—

| t |
t t2

DIFFERENT WAVEFORMS IN A FREQUENCY COUNTER

ELN2594C2

wiwe ot \rdt (Power factor meter)

t, % a8 AND 2 %7 &3¢ 72 fIe & LOW &1 1T g fmer
d% FY M | 37 THR FTSweL 7 I To0d H1 &A1 i {[r g
St GATE ENABLE SIGNAL & &89 STl t & a1 gt |
TROMH @& FISTI & ATHAT 37YS [ HT T 779 ST |

ST [ I IS % AT § AT I8 S qohdy

o 9 FAT TEAAT AT THR F A TOF AT F AT, HT ITRT TEE FATT
o f9 FAT TN AT THR F TG TOF AT F I=AT, TR AT TG HIARET FHIAT
* THA FAT T AT THX F Atk TF ATG H7 TAT, TFEE AL TG H ST FAT |

g WR F o 3 U AR THwR F ARG [OTE

(3-phase dynamometer type power factor meter for
balanced load) : &qferd WX & fort Fig 1 ® U& 3 &alr rfth
TUrE ATHY AT TEAT ST T g R T )
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DYNAMOMMETER TYPE THREE PHASE POWER FACTOR METER :
w

39 AT § & FUEA! F UF FAT § AR & qrT A 7 e
feam Star 2| @At 99 Fus UF gAY & 120° U AT & A9
S & | TE FUSH 3t fAfSra FaArert & TS A 2 | TAF T &
arer ok wfate Soft & site o star 21

faeTer T ST AW Srasgsd q8r Sidr =it & =
FoSAl | GTTSAT & A1 qffSd FAT (@R @F i & S
T ST Fwar 2|

ATHT T T Tshel ell AT &) Hifaq &7 gtar 2| dAfT I
ATft Faer dford Wl & o € 3ug 2|

qf% el st sraat aoreT aftadq & a9 9« gvear |§
a8 WEY & TRafdd gdr & a8 AT s sraar
TS & &=l &iar & |

T« te WU /T (Moving iron power factor meters):
TH TH FT Aq(h O AT SEFAT HST THE Higaar |
frforfaa qui % Freor srfis st 21

o SEAHT AT YHR & AT & o1 § AT AL AT
(Frateae o) stfew gtar 2|

o Hf% a1 e fBR B ¢ 3l dg ava smavas T8l 8t
gl

o U FT fAEATIOr 3600 AF & HHhAT 2 |
o AT H ¥ ATH XA AR [ v ¢ |
o IUETT FA FH A |

Hqfold IR § SIh 9 A8 TH & AHorEs AT a0 =T
Y @ Fig 2 § yefia & 21

Flgz%wﬁﬂww%wc C 3ﬁ'<'c 120°
fﬁwwwawﬁﬁzﬁ%mwm%
fefmrsd R eI gea PATFeai C,C WX C F A |
T ST & S @ AR ATl & R O S & 0
gforter & SIeT ST € Foed B & A= &t a9 VX V&t
%ﬁwwgﬁmﬁaﬁﬁfﬁmwaﬁ%ﬁlsﬁﬁ%%ﬁﬁ
eI 180° ¥ Tl AT 2 | fred # srawad A HiY dahdw
gt 2|
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MOVING IRON TYPE POWER-FACTOR METER
FOR A BALANCED 3-PHASE LOAD

ELN2594D2

ﬁ?@@ﬁcl,czaﬁcsﬁwgﬁﬁmeP
T AT FART T A AT AT & FHY TATT HIA ERT & HedT
FT & AGA TF HOF fHfq av o1 Srar 2|

THA FAT I A€ Niwh IUTF AT (Single phase moving
iron power factor meter): Fig 3 # Ysffia U& U&Har &aT
T dte wfte quk 7 @Al & o Ivw e wfawy &
fAfia = For A ST g 2|

Fig 3

LOAD SUPPLY
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ELN2594D4

SINGLE PHAGE MOVING IRON TYPE POWER FACTOR METER

g WX F 3 For Wi UTw AT (3 - phase factor
meters for unbalanced load): T& 3 o s{Hqfera st
# o7fth U ATOF & for a7 Fe STorar 3°eH with IO AT
gid & ¥ T@% a1 # UF a7 3 WX UF I FeA
T BT | I FUSA (IA FUSH), UF FaT PF ATAT &
A UF & ffred W uE gEy & A9 Aifed g | ghdw
qfRunfaa ot s wefia #ar @ |

TFa MY 7 aredier ffy g 3 % qraw @ wew (Measurement of 3 phase power by

single and two wattmeters)

T2 . I TS & AT H AT TS S qal ¢

* UFHA ATEHIEY F TART FX 3 & UTGR ATAH FT qU HLAT

o {2 aredieT &1 T FT 3 & qrET AR FHT 9 H/IAT

o YTaY AR Y qredre? &y g araw Seew Y ot Al

¥ # WA (The measurement of power) : °ff &=
forew & qrae 9T F3A & ford aredier # HE@ A & dgford
B A7 7 81 AIX 9% g @rEe (¥R el @ afe 7 FE
TF T dl-

fETer aredie fafer g Afe & @R Fdes Bin U g @i
FGfod A3 B I ITE AT HH ©

3t areHtex fafer gy i & =2 AT ST FAaes e dqford

AT SEGAd Ale (g @T5e & @19 U foa7) B 9% 9Ew

AT &9 & |
e aredter fafyr (Single wattmeter method) ggfea
TS g @TEE & AT T FAdes o &f § TET AT &7
kT Fig 1 # fRmar o & faw aresdfier &1 #ie F=mEa
AR & A § qAT qieesl FATAA ATET UF g & T | ST
T & ufd % § graw # ST arediey AT € @ = &b
I forar @ arester ST 3o aEw 2|

P =3E,l, cos®=3P = 3W

Fig 1
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L3

qTaY AIA Y 31 areie? fafdr (The two wattmeter method

of measuring power)

amEa: oft %S o aER wurTelt ® urex Ao & o av
reHtex fafer s fram strar @ 5@ ggfom ar swgfod @t &
AT AT AT ST AT & A AT & BT FT ATTRHAT TSN
gidr & 3o fafdr &1 e = R goett & T A S awar
FfF e IR A | vaTfed sl afe @i swgfoa s ar
I,+I,+I,=0tfFdg 72 2|
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(Fig 2) a=rrs foew @ &t areHicT i 7 € gl aredied &
FLE FATAA GT ATSAT & ATT TAT AT AleesT FAEAA ATFY ATGT
q JSgU © Il & AT & SeHy Fo TEY T & ATl =

P.= P+P,
Fig 2
AR AR
N N
L1
SUPPLY L2 LOAD g
L3 §

foew P.= P+ P+ P, # 3 atchiicr® arfth 9% = ¥ et
P, P,@ P, ™ %=l & q@ % dATehiied A9 © |

P.= Vi it Von i vt Vi L

T UN U

ad a.t =t arR T €, i+ = 05 0= (it )

75 = VUNiui VVN(iU+iW) oy iW
= iU(VUNi VVN) W iW(VWNiqu)
= iUVuv > iwva

Sel iV, T8 aeHie & alelos qE @ @@ v iV, is

FAY ATEHIET HT ATHI(F TMET & a9 Fo TE 1 A 40
arediet & G & 7 & aeEy gar ¢ |

Ig asf @Wg @ S arediex] &1 gE SISl AT € §9 & UH
AT AT FAT & A I H Fieds A FE F a9 AF ot
U I BT & FLE FASA AT dleesT F1IA HI Jeal AreAT
ITRY MY Fof X T FEA & ford 1= aresiex &t T &
T HYH & I FOHS e & ForrAT A1 2

(IS TTE FFEL T AT ATeHCA H ST THE SO FA
qmEY = 2 X UF aTeHleY it i

ST qTaY %Y &1 9 0.5,8 d9 T JreHie difed e
FAAT ATeHTeT A AT I T4qT T Fa QT Tav
ST 9qTaY %FY FT A 0.5,8 FH & af UF FreHIe Sdfed
Tehe FAT | aredie & OfET &7 Ted & o S Fae ar
FE FATAL % HAT 1 dedd & qrediey qifsied Qe 2|
S 9TEY FACT FT AW YA ST & A9 A1 qeHIe] & AT
FTEY AT & g I e Al

T-HeEa e (Self-evaluation test)

1 oft %S 9TeY | #Y &F aredtey fafer & |rameer afRa
SEUY T |
TTEY ATYR FT &F qeHe? [ § qraw S # TuEn (Power

factor calculation in the two -wattmeter of measur-
ing power)

o stam # e Tt % F@ AR P.=P, + P, ot %,
AT T IUITET | 9T {19 &7 @r aredieY fafer |

3t grestex fafyr & st AT & tan ¢ i vET & forx g
[ERURIRIES
BP - Py) _ AB(W, - wy)

(P + P2) Wy + W)

tan ¢ =

s ¢ 9iX aie & ford qrae Seex ara R S @ & |

e 1 ;. ff & aRuy &gfea ot aRuy & Fwen &t
Fredied FAM:4.5 KW 9T 3 KW 91e q19+ & ford siie &
g aRuy ¥ qrEY $eeT ar F1 |

g
B3P - Py)

t@n¢= " (P, + P,

P,= 4.5 KW

= 3KW

P+ P,=45+3=75KW
~P,=45-3 =1.5KW

*.Ex 15 _ '\E

tanq): T = ? = [.3464

¢ =tan—0.3464 = 19

qraY ST

eI 2: Hford off % 9ROy § 9w "w % forg &t
FreHied ®wHer4.5 KW 33 KW SiE & & 3% aTe arediey
# HfEw & foF atees Fa@a & 95 @ar Srar & aRkuy §
e e 9T Y |

Cos 19°%' = 0.95

e

3P, - By

tan ¢ = m

+3(45 - (-3))
(45 + (-3))

345 + 3)
45 _ 3)

N CLICRN

1.5
1.732 « & = B.66.

¢ =tan—18.66 = 83°.27"
a9 9Ta¥ %< (Cos 83°27') = 0.114.
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IqTER0 3: Hford e ot el TfRay # 9raw Ao F ford &t
aredlex FHM:600W  300W J= §U |

FoT ITEAY TAT ITEY HFET A1 TUAT F2 |

gol:

Fo X =P =P +P,
P,= 600W.
P,= 300W.
P,= 600 + 300 = 900

ans S3(P - Po) WJ3(B00 - 300) .3« 300
an e =221 Rkl _

(P, + Pz} 600 +300 900

J3_1

= —=__ = [04774

3B

¢ =tan—'0.5774 = 30°

qre¥ $eFe¥ = Cos 30° = 0.866.

AW (Assignment) :

off %7 dgford as aRTT ® qmax A & o @t arediex
25KW & 5KW 3% U 2|

Afhe & qra¥ %X UG F1 A9 (i) FEr dfEw afefeT @
(i) 9T & IR FTIA & FAFIT Bl Ieel FLA IL JTEHIET HT
G g #|
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Ta® (Power)

gawnma (Electrician) - \mas a=

v 1.10.87 @ wwifaa e

AT - ghes (F - swHeY w®) (Tong - tester (clamp - on ammeter))

I | I IS & AT W AT & S Ft
o T(AT qLNETH FT ATATAHAT HT IO HLAT
* TF T TEHF F FEAEA AR TFAT FT A9 FEAT

o T[T TLETH HT TANT FIA THT ATATAT ATRGTAT Araeqme=t |

T % @ T AI & (o [T e U Uar ATy I |
¥ uF FT o offEe i oerrEr & & Foe o
ufery arft oft #ed &1 (Fig 1)

Fig 1

CURRENT CARRYING
INSULATED CONDUCTOR

TONG-TESTER

ELN259611

Fri-fraT=r (Working principle)

AT T Sheael I THT HH FHLAT & g g0 Iq6 &0y
e & garfed &idt 21 98 s 9o R 9% s ™
FIAT 2 |

for=re 7% w2 (Electromagnetic induction): St& TfRadt
TR UF FISA § ST 81T & af I # UH emf IRA &rar
2l 3| IFR Fed ¥ ARA g7 R FA9 qRadd &
FIER TRAfdd 8idl 8 I% FISq W TH TAEdl 9=T & ar
ST AR FoAR W TATAAT It & STATT AT @t
Tedt 21 (Fig 2)

ELN259612

8,
i
A
3

FUEd (1) & TRAAT Felad | TF AT F9ed (2)
emf SR =it @ (Fig 3)

Fig 3

ELN259613

7T SRA emf €11 ST € S AT AT gt & | Fusat
&= At T F o 9 FRAT emf F gfE S & Fved 1 &
STafieE Foed (2) # fBdas Foee Fed 2|

=T (Construction): Fig 4 ® 20T 99&® (Fw oA
uffR ardY) oy e o & | favw Fwtor ard 7 faww
HT Ik UF fEcia® e st w6 &7 Ardy a1 Eofras &
S[ST AT © | ITeAe § AT ST aTell 917 UF e Fued SreHE
F Wifd F FATr & T fGetas aEfew § g 7Ra Fedr €
AT St ATfr F i w2

Fig 4
CURRENT CARRYING CONDUCTOR

RECTIFIER

T =

MOVING-COIL
METER MOVEMENT

TRIGGER FOR
OPENING CORE

ELN259614

O H 3@ T feoe o siar & fF g o § A
TF 3% EdT & | Ferr A% fafa S wrerw & = oY /vy
I & 9% B9 T¥ gedl & 9 od & AU I N 3§ TS
FEHT TRAT F FAqqH AfHAT TRAAT FT gATaq Far
gl
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FATT I ATH & =T 779 & o Ay o091 & Sae @i oY
ST I ATeAF % AR AR T S T 9T /19T 91ed 2 |
ST H T I T 39 & G991 IAHT gaaT & a5 & 3 |
AT IH IX Hohash fIfa ae o |

ST 19T YT ATEe =TT & =1 Y Folq oy Srar & & ae
HOT 7 IRT Temadt gEaT &7 fGdtas e § g 3w
FAT & |

T g7 & AT SO H1 A 90X 8T Star € U = el
T A W qRafda fFar s gar & ot gEwni Bdas
w1 gfkafda & 3ar 21 (Fig 5)

Fig 5

PRIMARY
(CONDUCTOR)

O

FULL-WAVE
/ RECTIFIER

TAPPED-SECONDARY CIRCUIT

ELN259615

geen (Safety): a7 giEwEERE & Bdas aifeT daa o9
qfird T = | srerEr ufeEe AT & ST eMETed ST
g fadias & ™ WIS favaray &t J@d 2|

fareft AT &7 A & wed gfTad #X F fF dhds W F g
TR 2| IE g "o 9 & g9 Ao a@ G s awar g1
7E g AT A ad & g sEfefa gtar 2|

W # 9EdT # F T o= At wier & "o # uw &
feres e arita weAT 2| e e qrdy @ rfRepaw W &

stfey 1= & AT =T & B I Fig 6 F ATAT ¥ ST AfF
qT9T FT bt & |

Fig 6 5 AMPERES

5 AMPERES

5 AMPERES

ELN259616

SINGLE PASS DOUBLE PASS

s (Application):

eI el I¥ AT ATl gTeT 779 & o

AC afesr sfa=t &t st gy

AC afT sttt %t fecdas amer

7% AT AC AieX FAT 9T X ATEA &1
¥t AC wfit & wadq gy

¥ AC mefial Y Faed &7 die Fie
G AT Hfoid WG & A9 & ford
AC 3 FeT ST Hiedl § 39 A1d FeA & ford

0 N o o0 b~ w N P

Tttt (Precaution):

1 Ffe AT ST AGTelT A/ S & Jt UrREY % 99 &t 3w
g w9 q¥ Ao w9

2 FATT % A &1 AT O TR 99 Foft &7 afRafda Tet #2Ar
arfed |

3 et W o & g giead T o fF dad T & I )
2l

4 o 919 % o rafd S & Fe T E |
5 I & AT ke gFr ARy |
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Ta® (Power)

gawnma (Electrician) - \mas a=

srere 1.10.88 - 1.10.89 & wwfea Rr=ia

WE Hie - WAlod #ew AT - smgfq & sawwarg (Smartmeters - Automatic meter

reading - Supply requirements)

I | I IS & A W AT & S FqAt
o TTE HIET HY GT=AT H THSAT
o WIE HET HT FEATOTAT F1 THATAT |

WE HeX (Smart Meter)

AT UFH THRA t foTell 3 @ad & 7 & forg @réHex &
START fFFar ST €| @i Wiew W Wie # godr § Afw
faga 2T 9aT™ A € | T UTeH & FTIAAT fostelt ITANT ST
ff 37 | Ta9 T U fastelt & SwanT & AT #xa €
TTE WeT T Fad Fol B AIA & dfed aleest, ATGRT A
KVA # s 719 2| a8 qaw sifearfeat (EB) &t &0 et
arelt IfRAT Hiwdt AEN F ATAH & aERad de & ganr
g & |

et #iew ¥ (Automatic meter reading)
@Etferd Hiex QT a1 AMR =it HiefRr Suser & w@=rfora
w9 & gud, fawel i f&afa et v w3 @i fafenr, awan
fRameor stie favewor & forg S SeT & Fd ST a9 § wEiaRd
FEA F AFAE 2|

AMR ST U #Hie¥ 9¥ Ahfashel S &t fd &t e feaa
H 3TaTe Hh FE FIAT ©, I9 Wifdw IgT ar g9 fAdreror i
ATIHAT TEI St &

% AMR e UF ATTATEE ATEF AR ST FoAl ATqfeiahar
% T Ueh FHeR Sl a9 HTd Hear & | AMR #iex & fog
HATT Fadt U few & sryfefadt & o S & | St srgferswar
# wfa wre uF A Hex Sfr ura e, safore dgem Gfr
# &S ATTIIHAT TE € |

TATEHTEY UF GIiad ML G Aeash F1 JTANT F¢ah H
FLAT & | TATEHIEX Foft HeX # 95 STw € Jafd AMR T&
el T & S Hex Jfew & yarlRa #wwar 21

T JUTTerdt &7 TN FX & forg da sifers e 34 O
AT TET g5 &TAAT, TSI (Seaur, R & A=A T F7
o AN €, ®IE HeX AR 9 2.4 GHZ "X JEed
formmer &1 ST #Xa & oaw sifieaw oife uw ae & w9
g 2

aedfter # famfoafaa <raw giad fvvamn & aifeo:
o faga o= wvEst &1 AT

o fEfder F=R

. Thiga are @ifaa fem R

o TedT ¥ Ferdr, R v Raifdn & 2o &=

«  TTEY TAC ITATH

o Rt wdIR e

o e tfrex (kwh) gireTd

wTE {ew i fega sgfer 3 sravawany (Electrical supply
requirements of smart meter)
wTEHTEY F foIu, geaw geaT AH H gAfTad w3 e &7
& fawme & @ET A A9EAT F FH FIA & (oI IUYH faoTeAr
Y & FAT FIAT ATEAEF | T FRO § AqfeERAT H
e oSt Wew fwew ufemew & fow 3o sl smofd
AEFEHFATA X =R Fr TRyl AR &9 & w3
FH | fAeforfaa e &1
« 60 - 230V Ac B g9
e 6.72 W & emt wrfth

2KV & Afera () &t dteest & arg EMI #=me B (EMI -

Tl Aifed deTHin)
Hiew 9 TR A AT FT @7 FA/AE FA7 (Detecting/
clearing the tamper notification on meter)
Hrex & 2wfar #7 o1 € &g o w1 Fr, g dew il
e & =oar € A7 faepe T8 FAAqdr € HR g €9 § sl A
Y e AT AFHTRAT & fawrett & g9 gl 2 |
e Ao (am) 9t dve feamsw #t At &= & S
Hrex § R &1 qqr e & forw e oo mam € s e
SMS & ATer & fasteft Huet #t giad v 2 |
feamsw AR Fgiae | g9 Fie qOY &1 QT & Avew |
IR T IAT AT 2 |
qra¥ FHUAT B G HAT AT, TG FE GG K § TF e
FT AT AT &, FTATh T ARl & AT IAFT FLE HAT & TS
T 3fa¥ 2 | 7 e 17.61 @& & Sitad au & ary e
F AT rod FAT © | FAAT A S A FAAT LA AR FE
e |
U & T TATFEAr T BT IAT T & (T, T qATTHIT I
ey wifewr #edarenr Afea st & Hew e Wi fHawr
THARRR & 2T HT ITANT FIAT & |
foafya Gt 3w sit=is=® (Distributed generation and
prosumer)
faafRa semes (DG) fafse gar &t wrenfifeat & wefeia
FIAT & S Aol Iq= FXA & (AT) T ThHT ITAWT b=
SO S &Y 99 Y @G THT A fasret | faafRa samea
e fre # e fasteft &1 S 2|
U ‘AfESs’ Th AT SR & ST ISl T ST AT
SATET Il #w¥ar &1 a' e =i o IwnEwate F ara

TR FSIT &1 IeqeT AT AT AW FHar 2| 261



tae (Power)

zgawnr (Electrician) - smaw a=

v 1.10.90 - 1.10.92 & mwifaa Rr=ia

MC Fieamdt #1 9o faeamen - iR &1 99 - aiew fRtae &1 a9 (Extension of range of
MC voltmeters - loading effect - voltage drop effect)

TAW | T IS F A A AT TS AW FbA
* UF FICCHATT # ATAIRTH SN TTe<rer T THTH T

o AT & For wfeier F Freear R qoi FRTET fyetaor =y & ATYE AOET FAT

* TF FeE F T H A FEAT |

ATH @l (Meter movement): U wiforsh €T ATHY Hoer
FT ITANT FieedT TG | & qhdT & | IS0 719 & fF g®
ATt FUee FT UF Ty ST & Ao T G FEA & SATA
& At wferer & Rl 9% v ateear a1d &rar €| 3w & e
FleedT I1d (E) Sfawre & Fvear R § Yarfed 9T &1 a9rgamdr
gar € (E=IR)!

IETEXW % forr Fig.1 & 0-1mA ATH &9 © X F$at Afag
1000 ohm & & ATHY FoeeT § TFH 1MA 8T JaTfed &f T &
qui ST fFeer B |7 @ at guse Sfawry & Rl o S
afeed

Fig 1
1mA METER MOVEMENT

04 05 op

1
| S
Ry=1000 1

. _
[ 1VOLT |
[ 1

SINCE THE VOLTAGE ACROSS THE METER COIL RESISTANCE
IS PROPORTIONAL TO THE CURRENT FLOWING THROUGH
THE COIL, THE 1MA CURRENT METER MOVEMENT CAN
MEASURE VOLTAGE DIRECTLY IN UNITS OF VOLTAGE.

ELN259711

E= 1Ry =0.001x 1000 = 1Volt

E =I,R, =0.001x 1000 =1 volt.
afe I g7 FT Fae AT (0.5mA) FarRed g2 Sl at Fued
% fo=t 9% dteear :

E = IR, =0.0005x 1000 = 0.5 volt.

IE IET ST THAT & F FIeA & O T I AleedT FSA §
TATRd ORT & SAGAT © | FIeA § WATed gRT oS X
AT dteear &1 off @uEaEr 8 @i Wi TWH W
SIS & GIRT AAF | HIA & I I qieedl A=F 7 f6ar
ST at afkoe & fafie wrn & ateedr wraw fEHer S a2 |

TR GTRT | Gl & aieedT &1 199 3= [Aied & ofh
ATt FUEA ST TATRRA €TRT A Feof ATy agd FH &8 &
LT ZHET ITAAT HfT 2| IS0 & ford I IS

262

& TF mA ATH F=Tel & St ATHaH ateedT ATIT ST @bl &
UF dice 8 | aidfa® FaeR § UF diee & AT dleadT ATIT
Fifea enm |

Fg® afa=ia® (Multiplier resistors): df% T% #ifo® g
ATt @9 HA dgd HA Aleedl AT AT & Al I8 FeA
sfa<ter & e 921 R dteedr ard & S1faeh & ATT a1 8 7
e AT T & AleeT T A A § 0 wfrey o 3 &
faeRa foam o1 @har @1 3@ fatas &1 9= vEr g
e f o' wrdt Foeer & e 3 & qvETa fHdr off sifua
ateedr & ford qot ST g e & o g gfaery g
F T FT a7 |

IeTeY & ford 91T fF w% mA, 1000 ohm ATIT T=ret=T, gTRT
#1510 Fiee a% &I dtcedTl AT AT ATedr & | 31T &
T I @1 7 gar @ fF af d=e v 10 diee Fia & et
STAT & aF d9e & 10m Amp &TRT YT Rfl HiX Fwartd
ATHT # 7 #T A (I = E /R = 10/1000 = 10mA) |

At AT a=T &1 Us el ufeE g @ifad R S dwdan
g afe o Fd= gfady (R ) =it & ardy wfawrer (R ) % amo
Stte foam ST 81 i W & wfeAw AR AT 1mA &
Hﬁ%mﬁ’%gﬁmﬁaﬁ?mwﬁﬁa(Rm:RMw+
R ) #rdt am=T &t TH et ufEer 9w @i w2 ) e &
ﬁ%ﬁ%&gﬂﬂgﬂﬂﬁﬁa

R =E__/l =10 volts/0.001 ampere

TOT ~ =vax' M

=10,000 ohms.
af o o stavas wiay € At ads wfaw,
R —

o= Rior —R,, = 10000 — 1000 = 9000 ohms.
e {iferss 1mA, 1000 ohm ATHY &= 31 0-10V AT FehdT
& wif qut GAET fedT & forr sta 10V sifia wear = |
AR ot ATH FT G SfERA 0-10 dtee & HIAT AT(ed 4T
af3 qd THTET TYE SHaT & ar at AT @ 10 F O F I

=R | (Fig 2)
Fef® vt (Multiplying factor - (MF))

_ Proposed voltmeter range (V) _V
Voltage drop acrossMC atFSD v




Fig 2

1mA METER MOVEMENT
{CALIBRATED IN VOLTS)

il

10 VOLT

BY CONNECTING A MULTIPLIER RESISTOR IN SERIES
WITH THE METER RESISTANCE, THE RANGE OF A
BASIC METER MOVEMENT CAN BE EXTENDED TO
MEASURE VOLTAGES HIGHER THANTHE 1\ Ry
VOLTAGE DROP ACROSS THE METER COIL.

ELN259712

JETfEaT diee ATdr e M F

= (MF-1) R,

RMULT

S

Ry, = 4% sfay
MF = 349% s
R, = wrdt gfaery
A 1mA WX Fuea Ifadg 1000 W € | 100V A+ & forar
e A e Tfa<tass & errawaedr i |
wF = 2
W
W = Ih" = Rh"
=1 x 107 x 1000 = 1V
mE = 2 = 190 _ 400
W 1
Ryuwr = (MF - 1)R,, = (100 -1)1000
= 99,000 ohms.

MC srirewt 3t e &1 fawaewr (Extension of range of MC ammeters)

I | @ UG & A A AT TS ST g
o THHER § TIw T FT AW AT

o TF UMREY AT & T fO™ & @@ U v qfaie # ITET wIEr

o 3ie ¥ ford wg 9aT A F@r
o AT giel A A T ITIRT FIAT |

%iT (Shunts): wifes Tt & =or Foee @ sifes g 72t
& AT TFA, FACH T AEE AR F a9 BN & | T Fosed foraer
T o A% € Iu q(¥F °T A & ford uF oy wferry
forg sie F=d &, ATH a9 & fimd T Fig 1 & @R Set
ST 2|

Fig 1

[}
ELN259721

AT T GTT Sheol Aiforsd HIT & AT &0 ST areil &y &
Fel AfeF LT /AT 8T 8F ST = |

vic g (The shunt equation): T# ATd X siw T
daiee Fig 2 ® vaffia aamy ooy & a7y €| 3% &
Tfotes R &7 AT 34 & &I T g8 R &8d & &l 9 38 &
SfrTY Y 21 FRAT | SRR R % R & o1 3¢
eI e T SR Y R T e T
g & ST F dE SR AT & ST AT Svr @ o
Fed g g adsr | R =l R®s@l R =l R
qﬁ'ﬂﬁ%ﬁm%l R1 R2 2 SH SH M M

gaferd g I 19 & W S & A =S FHT AT ST &F dhdAT

Fig 2
Rm
1
—
Im
RsH
> lgH
= UL 2
THE METER AND SHUNT ACT LIKE R {ANDR 5 3
_ S
IN PARALLEL. SO, Rg;= IMRM g
IsH Z
w

%la"%sizsﬁﬁaRs HId AT HE@AT & Aiford qHiH

_ Ih.th.l
| R =1 R sr&y Ray = T, & S 2
SH SH M M SH
T AHIHOT & ST ATAT & 9209 T (G 567 717 a6 4 &
fordr sie &t o AT AT HEAT &,
G%TRS = 7 gfaay
IM = ATdr &y
R = 97 FISA ATIN T & Tfg

M

[ = g & YT J49TE
SH
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Wﬁwm(l )Wwﬁwmm%aﬁ?mﬁ
mgﬁmﬁwwm%aﬁamwm%l

| =1-1 sw=tl= T
SH M @_vr

mﬁaﬁﬂzwﬁRlaﬁRzaﬁwﬁaﬁmﬁ%l

Ih.l Rh.l
Toh

gaferdt Rey =

e wfaeter &t worET (Calculating shunt resistance): AT
# uF el ufeee Ardt dwem #t fwErka #26 10m mA
FAT & A FUSA H SfA<rg 27 ohm & AT F 9XE F
10mA % faeaTiia == &1 o 2 & 5 dhas qor demr
faefaor qar € For 9oy & 10mA FF g Jared & @l
gt | (Fig 3)

1 mA (0.001 A)

[TAT ST aTett 9T = 10mA

R, = 27 Ohms
l,, =1-1,=10mA-1mA
= 9 mA (0.009 A)
Ih.th.l U.UU1X2T
Repy = = = 3 ohms.
SH = T 0.009 onms

7= 9=t (Shunt material): s STA=Ter a19 % Feor aRkafdd
TEY AT AR e AT FAA H7 47 =tar & Srerar gfa<re

Fig 3

THE RANGE OF THIS 1-MILLIAMPERE METER
MOVEMENT WAS EXTENDED TO 10 MILLIAMPERES
BY USING THE SHUNT EQUATION Rg, = 1IMRm

IsH

ELN259725

ATT IUIE T A BT €| Foli 9 AT A F 0F I=
TR 9T Fig 4 ® efda fEar mar &1

Fig4

ELN259726

HIGH CURRENT SHUNT FOR A SWITCHBOARD INSTRUMENT

ey ¥ aieHey @ simiwa (Calibration of MI Ammeter and Voltmeter)

T2 . I 1S & AT H AT TS S qal ¢
o TIHA, ATF T TRYZAr H G I
o IRfET AT qreHIET F HAIMHA Ht GHSTAT

i (Calibration) : et &= & agamad Sir AT9F 47
war far sar @ aw difemw Reew =i a' S &w
et g ATOF AAT A FA AT B AATIT FIA H ATH
B & 9 Y A AIF a7 & faell que Avaw aF A A
FIAT TATIA FEATAT & |

AW (Standards) : FATT TR FIA & 77 forg 79F 47
F g fFar ST @ IAET gIaredr S #¥ o dte saq
AT T S aTet ITHIT &F JAAT 67 A & FT a6 39
THTY HIE ATIS A T HATIAT & df IF67 A6 < MA & 57
TR BT AR Ak &7 ai &% dad & T ITHLIT FT HTAT0TAT
dqAT 9T T |

qAfe® gewar & forg st wuw 97 s A S @ aw
AHE FEATdr & |

HATHA AR

i AHE

A HAH 8 oA GEAATHTIT =T

CIEY AT Tfde ATHE aleed,
fireft At =i, @ (7 Bi)
THTHIET

DC 3T AC #Hied #1 i (3e H¥ Fiewier) (Cali-
brating DC and AC meters (Ammeter & Voltmeter))

DC ¥ AC #iex us & adis & ganfud f&u sa € wd DC
Hrex &7 gt Fe % forg Hex § 9gq &1 g& DC F¥e A
ara TfRadr (variabie) ST #T ST a9 & | 31% oid &
ATHTIE FLE A AT FA & g F© fiw araw ot g =y
F% AAr 7 39 I35 & fory faees Hiex gmar 2|
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FH WO § gREfdd =arT & ¥ J® 9% § S Hiew
et T 5T weT & SHe et St e S arer Jefe
1 Afw & @y frar Srar € a' wfFar d9 a% To1dt w@dr e
99 a% fo dex & Iy v o+ genfia & Jmw|

3T TR & gfEar uw AC e Fit aarid #39 & forg s
T ST & 50/60 CPS &S 39 & SATET SHUART F¢ aTeil
Hedl & Siewy & a8 ft IMa & % uF AC #Hiex arEs a9
F fEd A F TedT & Ug I9h ims 3 fEm F forg
festmee fom star @ gafo dex & ims dog ¥ TuET AvfEr
Thel & FRTaY gl 2|

awtETe Hiew ot s a9 F a9 Fenfud e s
T%q A€ AT I8 AGfd F AT G fHAT 1 & < 59
Hex § FHANT fFar ST @ W qetiE Agia WS
FAT AT AT € a7 I AR @ gHae S AT
gl

39 g I¥ FYE aY & A T WATed eiar & A & I=
g & T qUX F AdE A AR AW AT & IH IAEG &
otHRae % fRfeT ueiide &1 i<ty aedr & s got § arY
& A FH & AT ¢ |

T Y& EeX aEx & gfay sngfa & vy afkafda g &
THTHIA Hiex & fawy smgfa & denfia e a1yl

IHET HT TINT FIQ T0T TAWNT & Y A€l A arelt

qraenteat (Precautions to be observed when using
an ammeter in measurement work)

1 uF nfiex H EMF & AT # &1 T SIS Fa1® 5q0% w7
Sfay § I €T yated e & AT Ifth @ &t ashd
& T &Y WA & SAFATE AW F ATE & arey Joft § sirgar
=rfeu|

2 HE gAAT B S FL TAd GAAT 5 HILO HST T AT faarT
T AT & fSrEsh FT Fahas (pointer) @Y & T%dT & |

e qiRgrEat
Hew fafere aRyrean
gfeT e 0.1& 2%
i s 5%
qffreTer YFewEe 5%
JHTHIA 18 3%

FieTHIET HT AT T MY Afhe # srfier #1 st 1w awa (Loading effect of voltmeter
and voltage drop effect of ammeter in circuits)

IR | I IS & AT H T IE ST ol
o ‘HAWEY TE &l TIATNG HIAT
o TAEHITT FT AT THFE HT [ATATOT FHLAT

o ARl ATOA H 3R{IeT & ateest T & AW &1 [QFawor 34T |

AereEe (Multipiler): PMM.C.33 & g F&@Ed 9ad
ST & FIX A & a9 &d & I FHIY TEL FH e o {Feft
a7 gt TEfeR & varRd & a9 © |

FIE T q€ ATAT AT 4o § Q7 JAWT QST Fo0ian & o &het
feoteR™ a1 F.S.D.#F&dmaT & 99§69 YK & a9 (P.M.M.C). %t
aledle & w9 | qRafda fFar sar € af gl @=@ea 5
HEOS | I=7 Ty ST ST & ATl FEE FoAehel (STt
el # a9 g7 @i § ser ™= afddy a|wE
FEATdT & |

AT A FX - UF dteeHier W AleHiey guTRdr &
FOT GRT § AT g9 & 2|

FieeHIeT FT AT aw" (Loading effect of a voltmeter) :
(Loading effect of a volumeter) aicesiex &t gafear ts
A FF & 9a Hiex # [Affad aiest 79w #1997 Fd
& &9 YAy are 9wy § dteest ATIT FXA € av W gArredr
ATAT ATeeH e SHAT ST LTS AT & TG I=A T aret
afvwer # ffead & aga «fas 3fe So Fear € 59 TRaw |
I=7 TfAXTY & AT aieeHIeT SISl AT & af a8 TRaT § uF

e #Y A¥E FF FXAT & AR TRy § I"ET F 7 F Ferar
g |

3 Y Hiew dieest g9 AW & & QR #1 g wwar &
st fF areafas ateest giT ST aieedie #t sied & o o
IE THTT ATeeHIET & ANSHT THIT FEATAT & qAT IS AleeH @
FHH GITRAT & FIOT ST & |

HreT T gagsiiear it v oo 3t @ d@aemsiiear
FT FHI AESAY & T oA T ATl TRIT § Fheesl 7O
XA & deHler H TAN Fd qug fa fogen & 9w
ATTTF &

o S ALl IS qiceHIET FHT TANT FIA & SHIT I=F qleesl ToF
FT TANT FY T T0F @l (AT A &her) AT B a%
T F " A |

o EHIT AST THIT & ST 8 | =9 GUTled ATt dfeeHieT
IqT I=F LT FTeTHIET T ST F¥eh THT Y HH (ohIT ST Tl T
|

o Hiex ¥ AT a7 & Tedt At Thel Sogde § TeT Thel & SITGT
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IS T =49 FY AT 7T G F bt @ 9= & at qae iy
AEHAT HH & AN & |
wfety A | e § die g T TWE- Sy 7
#  ofiex dteedtey fAfyr aga @l & = o7 &y
ST T Srer @ |

7 fafer # e % 37 TR & e g & (Fig 1a 3iiX b).

Fig 1a

(A
&)

SUPPLY C\/) A
VOLTAGE

Fig 1b

It

®)

Iy

VCV

@y |ELN259737

gt ferfaat § afg sufex i aieesdier #1 S fomm
at |raT =T Sfaerer 1 q gn |

Freediey T
R T

uaHtey dfdr
AT T gfaey R ATdfd® gfae R, # €@ g At
dfhe # srfiex &1 Ifaere = q97 ateeHie? &1 gfadg s d
|

S % a8 7= yEifies & @wa 7€ € 39 a<e sl &l e
g 3 € wg WA & I AT Sfay & ST e 7
AT FH AT S @har & SEr o i gl G w2
afRwy (Circuit) (Fig 1a) : - 30 9y & srex wfawry #
SATfRd B Aol €T & ATeAfa® A1 &l AI9aT & g qeeHIeY
s & ardfa® aices &l A8l Uiar gaY M&El | qieeHiey
IRET AT ey & ARt 9 diees 0 &t A9ar € |
afe R, stz &1 afaiy 21

e ey % Rt o dteest gV, = IR,

IR + IR,

N Ve + Vo _
I

gfeter &7 amdfas 791 R=R_ R, ... EqQn.(2)
gt 2, & ®mue @ &% amhy 7 ufawy &1 9w awatEs
yfoty AW & Afew & Iwdw aHiar F a8 ff @e @ fF

gfaaier 7 aredtass 7T AT T2 A1 & a¥rE N AfS Y
gfadts R, 9 €1

Relavtive errore, = ™ - R
R
_ I:‘:I‘rr' B ERn’ B Ra}
g, = =
R.
= = .. _Egn.3
R gn.(3)

fA=rt (Conclusion) aHfiar 3 @ & % af3 snfiex & sriaRks
sfereter & gor § wrdft 7 sfatey w1 A srfde € at /e A
e +ft 7 &Rl a9 Fig 1(a) ® femmar wm ooy fork 3=
gfaie & #T99 § g9 tferw 9 s |

gfRax (Circuit) (Fig 1b) & afR9ar # dicedier Iwda &
R 9 At & amdfas " 1 A9 & aig ey e
X Fieediey T | TaTed STt & JNT & qr9ar & |

afs R, aleesiey # Sy © dd aleesdier & =l 7 o=y

<
Py
Z|<

\Y \Y
Rmz =7
LT+l
\Y
Rz = vV Eqn.(4)
+
RV

By multiplying the denominator and numerator

by%, Eqn.(4) becomes

Rz = R Eqn.(4)

RV
FHETT 4, § we ¢ & s &1 awafas &1 oaw ard
Ioda & awree g afe

o dieedle? R, F Sfary o &
o diceHiex & Nt % o # ATH T Sfq<rer R'aT 719 agd

R -FR
W e |me e e, = MR

faetiow fafer & =% e &tar € ..Eqn.(5)
R, ¥ A @0 R, & a¥ma¥ € |

aa e = ? ..... Eqn.(6)

o=t (Conclusion) & &1 & & aicesiiex & Sfawre 1 gam
# afs Arft 7 wfowry # AW &7 S at Ao # g A w7
ENIT 3@ T Fig 7(b) T START a9 fam Smar @ sta sfa=ier
&1 A f7w 2
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Ta® (Power)

gawnEa (Electrician) - =R« sasor

s 1.11.93, 94 & 97 & gwita e

IV | I TS F A H AT TS AW T
o A AT AT W FTURON F WL FIAT

o TR TUHIIT HI HATEAT FIAT

o FET I A TR FIAT

o ZAfFREE PrWT I & et A =wE w2 |

Scan the QR Code to view
the video for this exercise

g AT 37 T AT (Concept of neutral and earth)
(Fig1)

Fig 1

SECONDARY OF
STEPDOWN CONSUMER PREMISES

TRANSFORMER /
BREAKER  ELECTRIC EQUIPMENT
E
:: NEUTRAL

— EARTHWIRE
AT TRANSFORMER

GROUNDED CHASIS

1

= EARTHWIRE
AT CONSUMER
PREMISES

ELN2610011

o fag W & @IS &tar & o faF =9 16T giwHY &
FUSLT AEE F W AT (ST 6g) & foram mom € =iw aew
& qfE meTar # o fer gtar 2|

g fag/am are® & forg REFT Fie & #:T gawt & &)
fag & agan & afwer #it quf #ar & amrer fafa § ot ame
T FIE YT FaTRd el 2|

a7 foig &7 ST AT & efeard STt ATelt ITHOM F 37 FA
2q faFar ST € ST 3% AT & SIenT W@ ST @ o 39 Ay
FT ITAT Afoaa & e T afmTa gea & forg fama sar
gl

ey FTET & ITHIV &l TG %of AL G of aq & (et 7 rof
AT | FIC JATRd BRI AT 30 A TAA FEe & TTE | A1
T qfthe 9 g (o0 81 T T HoT AR Gl STHLT
F TS HT AT T § T HY T8 B AT AT H ZYANA G
&1 T Bt a0 37 AT & g & & e vared et 5w fRafa
H qfR9 &t 7T F:¥A 8g ELCB a1 RCCB &7 9T fahat St
g STt fF F¥e & agd ®W AT B GHA F (6-30 Amp) TR
F AT FY AT © AN &7 3 T8 oot Fie 300MA TF
& a1 T |

T SUFYW (Domestic appliances) : ¥ ITHI TAT
Fegfer ITHTT/HI T S ST H § GIAT a1 HAST & AR fafora
I3 &g TANT AT ST @ |

AT G foaw - widrey oRe Suwon & dafie g
ATEAT F AR 3 s dyfeas afafa (IECF
60335 -part 2 - section 64) gt fFenf¥a =t #=
Gicll

)

Fi I (Cooking range)

FoAfags HiT I AR A 75 91X TF & e giae # aame
ST & AT FF qTY AT-eT FS A0 | I § e & wew
IX SAIY 3T AT 9 A & | AT FET 9 4 F 0 &
gfie & o 3a € | 5% Ry oY ave & oA S gAe At
AT et & |

gifeT e &t ade & I &7 29 W T@d ¢ | FHERg e e
# & WIE & SIET F¥d & | T Fig 2 # = & | sitaw &
Feiel Orer off 2T 9% o7 ear @ |

FiH I F w9@ WHT (The parts of a cooking range)

&ifén ueive (Surface heating elements) : =g FHeT
T F AR Teide # Hew & o § ATRE ArEEs
(magnesium oxide) & g F¥E T@d & | EfT wefide it a
HYEAT, gAY ST I % =Semaret sar 8 | S
Fig 2 & femmm 2 |

Fig 2
TIMER
OVEN TEMPERATURE

(THERMOSTAT)
OVEN SWITCH

SURFACE
HEATING UNIT

THERMOSTAT

SENSOR SURFACE COOKING

SWITCH

NEUTRAL

INSULATION

=~ LIVE LINES

BROIL UNIT CONNECTION BLOCK

POWER SUPPLY

BACK UNIT

ELN2610012

ELECTRIC COOKING RANGE

v/ f&=r (Step/Selector switches) : &7 &= &
AT Ye fera StET Star & | S8 9T AT B STAT-379T SifeaT
IST AT ATeesT fHersre {3 ST @@d & | Fig 33 4 % fRmmn 2|

wyfEmar 240VF st AT fA cefide g siea @ | 3w fea= &
gfdhe FT Fo Tfawry AT ateest agarar & |

st & stfes die & fow wefivie & o & @ & | afe
&e &1 FH HEAT & df Teife #t fs § aa & | (S &
Fig 3 3 4 & fe@mr @)

staw gfae (Oven unit) : =ita IfAe § 3F uefide eia &, 267



Fig 3

240V

COMMON ;/\g

HEATING ELEMENTS

ELN2610013

O & SATAT & 1Y I & F1 g F¥ 3d7 & A I &2 T e
F g FLAT S | AT B1ex, FlwT I & are st & w=ar
g AT wet wfawry are ueide #t e #war € |

240w 300 w 1200 w 1500 w
STEP/SELECTOR SWITCH-4 POSITION

Fig 5
4 v v v 4 v
a'/ \.6 .7'. 'v..; 'v..;
@
L N L N L N L N L N L N
1 1 1p; 1 1 1 1 1 1 1 1 1
P1  PP2 P2 QP1 QP2 QP1 PP2 QP1 RP2 RP1 QP2
16203040 10203945 10203040 10253d4010253d4510203d4
10203040 10203040 1020304010203040102030401020304
150w 250w 350w 400w 1150w 1500w 2
g
&
STEP/SELECTOR SWITCH-6 POSITION z
w

faga I (electric range) #1 u& gaafer o= fi9 Fig 6 #
gt T E |

ELN2610014

TATHE (ST T TeitHe) Y AT UelHe (F1= &7 TeliHe)
e o e H AR A ST a7 & Fgier w2 € |

e geifFee afdhe § siaer ZfAe &t %7 F qred & & STe-
ST A | qATAT AT &, AaA(h 3% (FFadret() e Faa T
Farsa & ot g8 eidr @ |

AT el AFRE & aITC Afehe & fAfSre g #1 gafearse gt
f&r= (infinite-heat switch) &I StTaT & | StaT Fig 5 # fawmar
g | 7z &= stiafRs €ex &t garfod #¥ar & | Sas aeded

e (Geyser)

Fig 6

L2

N
L1

PILOT
LIGHT

1LF 2

SURFACE
UNIT

SURFACE
UNIT

CYCLE OFF

ELN2610016

TYPICAL INFINITE-HEAT SWITCHES

TEHT . 39 918 & A H T TS S qh ¢
o T FT ATAT FIAT

o fiwe & faftm st & g et FEin sme F srar @ A

o ST A GT=AT M T=ATEH F AT FLAT
o TR § ATAATA AW Y T IAF ST HT 40 |

= (Geyser)

IE UF IATAg ATeT E1eT & SAf 3@ STAT U TTHT &l IRH FHLar
e |

I8 T HF THE F qTeX e A & | 7 AfeHaAw IuAT §
AT AT ATe¥ Erex, MY & | 307 & T et &2 ge
STIRT # & FFd © |

s #t @e==T (Construction of geysers) : Fig 1 # gfe atex
TS AT W aTex oY & §3=aT foams 1% ¢ |

T STEYY HIET ATES WA T ST il & | IAHT S T 3%
AT ST & 1Y NS HT AT IAT S | ATH! ST T o | Srey Hienr
AT T & A9 T g 9T AT € | T8 T 797 E1C Tgav

gaTe | 3oa Ee atg TE glar | 3 & sigw Sfd el awiee,
ZAe-3TI eI ITET ot 8id € |

EHTET oo e SAT EeT &1 A¥e 41 Bld & | a9 ¢& & Tgar
IAHT ATHE q&AdT &1 ¢ | Fig 2 H EifeT udide & 8 A
feame & 2 |

S #T &7HaT F AT q¥ T veltde # Idwerdr € 1 25
e & e & 1 KW T Tefidie, 50 +ftex & forw 2 KW =T, 100
#ex F fog 3 KW T Teliie o ST & |

yHtee (Thermostats) : £ Uliw® & FIE Ff dhglel FIA &
forg wfieie & aiee @ @ | a@ 9 & araETT & 32°C &
88°C d% a1y T@dT & |
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Fig 1
VENT PIPE 12mm
FUSIBLE PLUG
D HEATING
Ol ' etevent
e A,
N il —"
N b il i DI GLASS WOOL
= =y
== é@y
N
THERMOSTAT
DRAIN PIPE
COVER
PRESSURE _
INLET — OUTLET RELEASE VALVE 5
12 mm 12 mm 2
z
CONSTRUCTION OF GEYSER E
]
Fig 2 ﬂ
N
S
= z
DIFFERENT SHAPES OF HEATING ELEMENTS 2
w

ee d @A aren fafie amiwe (A typical thermostat
used in geysers) : T #§ oA JTAT THEE SId AT
Fraweferd THY T Sar & | 4T #t Fig 3 # gorfar & |

JHTEEE & ATT 8 mm =T (diameter) a1 175 mm, 275mm
T 450 mm FT TS T 31 Fa1E 7% % Fedr @ | Juiee
% UF S ¥ (A T © A I8 Te(He & ard s § oo
gar & |

HATIT de T ‘U’ SITHIY &7 iaT & | Uar s & & Fig 1
ST & T STETET & SeY ST & | U Bigele o o0 &idr
& S ATSHfeF & FLar g |

Fig 3

|
|
}
| |=—— STEM
|
|
|
|

BIMETAL

=
—Higs ] {—— LEAD
{ ™~— PORCELAIN
{

SWITCH

SCREW AND DIAL FOR TEMP. SETTING
A TYPICAL TERMOSTAT USED IN WATER HEATER

ELN2610023

THE & FAT 1 qATH U T 1 AT BHAT & | 5T F+7 qoAteee
QTS & ST A7 I &% & e & 19 (pressure) Ht &7 HLar
g |

F woTrelt (Working) : 519 fivi¥ 9% # fe &tar &, af geie
T &I GIeTHT &b T ATeY ol s wed & | 9 f&r=r o’ &Y |
T T TR g AT @ | 3R v fAfvad araw § s awiee
EeT H e & JeT HX qar 2 | (Fig 3) TS Ae 15T & TXH
qTeT STEY 31T STTAT & 1Y 3T AT Y 9T ST & | 309 qHiee
3T BT TS on Y aar & | few fFe & & & ot 2 |

VT HY T@I@E (Care and maintenance) : ¥ &t
STET TEXETE H1 ATAVAHAT 81 TSl & | Fae Gl | SN areir
fafss aat & &% # Aree 5T & Jar © | 7 /e Fer aney
AT @TeAr & & X T off 7&f #¥Ar =Ry |

e AT (Troubleshooting of geysers)

= fou T =1 # wHEnU FRO AR IFET Hawer & T
e |

T EE/MFN | THET qJqT AT

AT FRT TRVETOT qAT FAT
TIH AT H 1 I9T AT TA 1 W H a5
T ' 2 gaT Afee 2 AfEH Tge dF aEiaT & S w6 #5 ger got
a1 &t aER & e |
3 & adt &1 o AT | 3 qEr TE e |

HAA/A-AR T 1 fefdw oo &1 a9 &t
FT IS AT
2 IS AL & ASE BT

3 FAHE & Bl T ST

1 =t % fog feex oferwe #t At |

2 ffr & forg aafR & s &Y |
3 afdd T a% ofags daed & A &2 |
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TR FROT TSN qAT FHAT
qTaR H AT 1 wHed (W) & Rear 1 a4 fad st (E9) # am aafad |
gud s FoaeT | 2 TRH 9 AT Il H A UaEiE e | 2 WEH 9 @ qrEal &7 = 8t @& SaAr Ster aer
Fafaefaedt & famm 3 gHTEe F AfET aga FaT 8T 3 gATREH I AT FY | AT 60°C & 65°C BT AT
# Fetet 4 fefém dferte #t sifdfr @t 7t et 4 qff % forg e &1 9% #< |
5 fefém gfaet av wea st gt | 5 Ffte & fAwe & A |

aiemt wetw (Washing machine)

I | IT TS F A H AT I S Tl

o JIRAT AN 3 JATEAT FLAT

o FIRET 7AW & THFR FT ITH LATE qHeF B faor 30
o gEW & fom dme e i Fef-fafr & amen s

o 3 T HIY FEAY AT & FE H JTET FIAT

o R fargett 1t er & TEd gu ATt weie 1 e faiia e srar @ seewr e 3

FifdnT \efiw (Washing machine)

¥ UF TN A SUH & A FAST F A1 AR AW & FH
H o1E St @ |

idmT wsfie % s (Types of washing machines) :
ST aTfeET ATt T ger: A avt | I8 F % ATIR T
ater T ¥ |

3

— At (Ordinary)

— @Y stferdfe® (Semi automatic)

— et sAterdfes (Fully automatic)

i Ao 9% (Ordinary type)

st weh= fom argwe & (Ordinary without timer) : 3@
THTT BT G | Tl o &1 T eiar e | gaat fews qiee
& gy fhe gidr & |

TAY FaT UF &F 2 BT & AT UF & e edr & o e
FIS ST S & | SHA ATIVST &7 &F arHT 31 f¥esie sy
arew oft de Gy srar @ |

AE<r wEh=r agAT & a1 (Ordinary with timer) : 7=
TS & FHIT ST ST & | et S Teh Fel(eh SrHY T fear
ST & St 1 & 15 fafee &1 ater egw femar @ |

ii aM-s=ARe® (Semi-automatic type)

3 37 29 B & | UF fores #09 €iy fiY @ 1 © | Siw
TALT FIS A &1 FF FIAT & | A0 e it afeq & sear
& oM fare (gam aran) ea @t afq oFfeE Sidt € | 59 T
TR § TF IT &7 AIEL & Gl & |

iii Feett (qoie:) sitemte® (Fully automatic type)

T T FT AT & A THY o0 S1dT & S aTfenT argq 7
fAufeor FXar @ | 399 uF € e § g F9 & Sd & | gefi
FT TR Oy 21t € fF @ € art siew ddt @ i RResie
F WY FUS HT, AT F & 97 Bev © |

SURITH TRTLT % STATAT AT AN geeh AT o STeTe 9% off
TFA BT & | S 2T AT (FIS FU & ST AW ) AW
the T (FIS AT & ST o 8) | $ Aofiet § a1t drex
g=T X ot fEReT ST 2 |

&I ok A1k o ST 92 i<t (Types of wash techniques)

T FATY T THIT & SFATAT T HT (60T ITH S AT
aFAH & Sgare W T T 8, o e fofaa 2

TieY ate a1 (The pulsator wash technique) (Refer
Fig 1): Tete a1 agd &1 SITH dsA 1% &, 36 T STade STHT
#t fowr oa #t fa T @ Sl © | 98 FIST | qIl § GATAT

g | A Fue fowr oY gt & e #¥ @1% & 9« & |
(Fig 1 & 2)

Fig 1

SIDE VIEW OF DISC

a DISC

MOTOR
=

=l

PULSATOR WASH TECHNIQUE

ELN2610031
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ELN2610032

a) TOP LOADING

b) SIDE LOADING

TR 229 (Tumbler type) (Fig 3 a): 38 S&IX & AT &
TF TR W H FIS W ienT fAfy & gad € | ST Fig 3a ®
T =T & | 3Ee ST A Bl @ | §H & S9-UT U9
AT FT G A 2 |

TeleeY atw awArk (The agitator wash technique)
(Fig 3b): ATfeRT 2& & 8% UF oI, SAATHIY Ustiea oM sidr
€ | oY ST FIS USfieey & TH-9T9 A ¢ Y 36 TH N 99
AT B & | % i A1 el % forg 3% €t 2t |

Fig 3

AGITATING VANES

IDLER ROLLERS FOR SUPPORT
BASKET (ALSO SERVE AS FRICTION DRIVE
IN SOME MODELS.)

a) TUMBLER WASHING TUB

/f=———— BASKET

AGITATOR

ELN2610033

b) AGITATOR WASHING ARRANGEMENT

TIY 9ra¥ qiw a&ArE (The air power wash technique) :
3 TAHAIH | AT FIST I 14 % (o1Q TAL TqA A 1% BT STANT
fora ST & |

AISW 4= a1 a1 (The chaos punch wash technique):
7 wehe agueft fafer (multifaceted method) & #9S &t & |
Y T H FUST & FIAL A I % 1T SAT AT & | 3
Y FUST F THA AEl IGAqT & |

Je¥ i a&-® (The water fall technique) : I8 a& %
AT U= AT Al SIAT &F St & | 3R Fe & qHT B e T §

STAT SATAT & | qIY &Y T X A TeTa FIST 1 g F gl
IAT S | aga AT AT(IET A ST (9T GTET AL ST Fhel 1
| 9y o wefiat § Hrgawt TEEY a0 Sid1 & SHEH u w1
A ¢ (trained) Y ATHAT AHATIET & F T © |

TET # foau @i R =R # amRw "@sfi| (The
conventional type with mangle wringer for drying) :
T TIA T ACAAT ST TATAT qTT Y STIeAT qLA SAT € | 39

73 #T ATeY e ITANTHAT ©I: AT I@HT FIL A AL FeheT
g | @Tga a7 ataeY |t FUT § T[T AT & | FUST F THE &
FgET 7Y F1 'ON’ X ‘OFF ez fauifka gar & | aga
#t wefii # witder famT fexfafiue xR & @w gar & | 9
& Fig 4 & fe@mar & |

Fig 4

EMERGENCY MANGLE
RELEASE
ROLLERS MANGLE GEAR CASE

M

~=—— MANGLE DRIVE SHAFT

RUBBER HOSE —=—
TUB

AGITATOR

/ | —— DRIVEBELT

AGITATOR 1
TRANSMISSION DRAIN PUMP
TOWATER —~—— — = TO DRAIN

SOURCE —~———— MOTOR

AGITATOR DIRECTLY DRIVEN BY MOTOR

ELN2610034

19T STSAT AN T TheAT & | Tilidex ST 1 H¥aT & Tt Hear
TEAT & Y 37 &I AGSTeAl sttave f3har Smar € | F9=t &1 ar%
qrT & EATTer & foru gamer 91T 2T ¥ ON 2TEHY & &
| Y feesic & gaq a% e€id € | 37 I (rinse) A +d Fed € |
o FIST & 7 {31t (mangle wringer) # STeT FT ITT T
T gaEr ad © |

T fauT g & weiat § €eY gid € | S A &A1 & a9
FIST H AT & | AX e § 99 TN F1 FALI Elex & avE
TIH Fd & | Formd #9 Tew at & € 90 5 g% © | 59
THE & E1eT H GURT A6l o &FaT | 37 @G S I 747
& T T=AT & | ATeTeer arfenr 7efi Y e & FAeee
T Fig 5 # gortar mar & |

Fig 5
OFF

HEATER ON MOTOR ON
O
o WASHING
OFF WHEEL

INDICATOR LAMP

[

240V SUPPLY

O
N

ELN2610035

SIMPLE WASHING MACHINE WITH HEATER
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gttt (Precaution)

i O I S AT TSiee? H 48 T@AT A1 |
T T R G A & At e O & wuet W ogAe
H TSI HI SATET I AT q2ar & Rmd Aew &
a A g 2 |

ii I &+ ® T haell H i I dog A & GohT
TfRY ATk 7 S’ @O 7w a% |

g1Ed wie? (The drive motor) : aiftnr #ufim & @& ST
ST § f&Ter %t 240 v 50 Hz. & Fufiey e @hYe &t

v & (Pump set)

g9 Aiex (capacitor start squirrel cage induction motor)
T STt & | Z@eht ¥ 1/3 & 1/2 HP %1 €t & | 29 #ieY &
A ATe M A e & ga & forg arewefers R avmar
AT & | Aiex & 99 & OHY Se @9a @ | STt 9 9 99
T |

FITInT weh=r &1 =1 (Locating the machine) : atfenT #afier
Ft T STTE TEeT A1fey Set g@ T fe @ | 7efie & e
aTet IS qTAT B Y ST & FETET 9 9% | gerns & forg 3-fim
difhe AT A1fey | a1 # T et stfard & | o = 72
T T ST €, 98 T %90 A9 8T A1eY | aTfeh Jad a9
7ot &t TS |

TEWT . 39 918 & A H T TS ST qh
o TR {T HI ATEAT FIAT

« fafir At F AW | @A TC T F THW AT AT H AT ® A0 HI (AT F AT FAT
o ot & fafte TR TaET SR AT WA 3 39 SEHY WE WHW HT T HIAT
o T WO % forw @@ = T At s st fesr 3g @@ gt e

o 7 & fAomEs # srAate auEnei # e w5 |

7 &< (Pump set)

9 A< UF TATFeSE AT A TF $9a</dT FT UF G & &
FU (3T) AT (A1) T SA1fE F A AP 4T A & o oF A
STreT ST 2|

v &1 g1 (Selection of pump) : fwforfead ardt &t e
H T@d gU I GiEe arel #ieY &1 gA1T HeAr 9y |

— @S JWare 9 & AT

— FATE SRl I agET &

— 9T Ef9d | T arer q89T |

ST FATE MU farget & § TR T AT & T Fia A
AT F AT FA © |

HIeX T &THAT &Y AUET T T AT Y FHATE T&l d% qr
TEATT & I9% AT I & Al & |

IFTERT : T T {E &1 HP Y TUET FTAT |

T 79 240V, 50 Hz, AC ®ex & =erman o wer @ | 5@ 1000
eftex art & farfie & 30 Hiex Fam T agaT | A At HP
T FIfST e Ferar 80% # |

oo T @

qATS Flees 240V, 50 Hz
9T & /AT 1000 litre
C7EIES - 30m

HYex & gerar - 80%
forar T JEa 15 minute
g

T gRT T T /e =

weight of the water x Height 1000 x 30
Time 15

1 <freY ot = 1 e O

3T 4500 kgm/min = 1HP

kgm/min.

1000 x30

15 %4500 =044 or 0.5 HF

Pump output inHP =

0.5 100

Input of the pump = =0.625 HF

0.75 HP &t STfad 77T aTeft AieT & ATawsar € |

= (Pumps) : T801 & g1 &9 & 31 S0 § afiga 6ar s
TqHAT & |

— q@f® 997 (Reciprocating pumps)

— et 99 (Rotary pumps)
IRm*{ET 99 (Reciprocating pumps) : 30 TR & 797 #

T TAA T AT A6 Tl aTar ST & StEr i a1 &
& Fig 1 YferiefesT awr & ger Wi famman = &
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STa e dve |1ge | i Fear & ar fifcee & e R d s
fata s=ar € Fig 1 ® e war 9+ area 1 fata & di=e are
AT % HTLIT 4§ &1 AT & a1ex &€ BT a9 & #or fewamst
B ST © (ST 4) Tg T AT (Fig 1) Gass Aase & 9
% foTT T 18T 3 % FIRT AT AlTs FedT & | fIe %1 78 ik
TR & % AT & ST ST 2|

Fig 1 DISCHARGE TUBE

4

SUCTION
STROKE PISTON O

DELIVERY '—CYLINDER 5 [c

STROKE
ATMOSPHERIC
PRESSURE | &31
f

RECIPROCATING PUMP

ELN2610041

% fardia afe fowew a1fes fRom &t stie wfy #xar & a9 ar=
1371 feiiarsy Trew 4,37 = & areq 2 & ferast &2 & aua
T BT AT % HL0 g1 e © | fAeEe & eiae ol & qar
& FHTIO HY AT 2 GaAT e 2

0 T TS @i % 0T 30 T F T I F7 981d EF
T FY SdT & T THN F 997 e 7 Fgarar 2|

et o (Rotary pumps) : Te<t o7 3t ST & agd o foherr
2 | ETeifa FwaTaETed (centrifugal pumps) 9 3T TRgET 97
(submersible pumps) FTHA 9 ITIT & & A & |

AR 9 (Centrifugal pumps) : Fig 2% ST 57
F A IS FITAT 4T 2.
FERETS T A7 FTAAT SHRETS aa q¥ e gtar € S|

& aTHT T F SfEY TAW FIAT & dF THAT AT e & AT &
et q1ET | 3 fI=r stwar @1 (Fig 2)

Fig 2 DISCHARGE
PORT

IMPELLER

FLUID FLOW IN A CENTRIFUGAL PUMP

ELN2610042

TEfieT & aTe T & 9ee aTet T &1 BIE 9 ST & SHHT
I o & forg o7 & i< ¥ I e & 39 RraTe gihar
% HILUT {TEEIE 13T H AT T Jared s [T & |

et W qaTd § AfF AT § O AR q_T AERETA T FT
FaaAnT AT Srar 2

gewdEd 99 (Submersible pumps) : 7E T3 §ft st
qeT & U § AT © ST TE T8l HE H [T AT § At 9%
qiET Afew TETE H Erar 2|

qaudiae Tt § Alex 7 7 95fiy o= ¥ 2iq & o &
Fig 3 % ST 9T+ & $9 & & | AT 397 A & forg
SUIRT &1 & STel IT JATIH{SIT T8y Y &79aT & fera qrt &
ATIAT FT ISTHT SN & | T THL F T8I F 1+ %of T ITANT
T ST 2

Fig 3 L

AMMETER > — TRANSFORMER BANK

SWITCH BOARD

{THREE SINGLE PHASE)
JUNCTION _o
BOX =5

SURFACE CABLE
ROUND CABLE / 4

SPLICE ?
FLAT CABLE EXTEN.

{-H=—— BLEEDER VALVE
,— CHECK VALVE
_—TUBING

~—— BOLT ON HEAD

= PUMP

CABLE GUARD —=- T
—— PROTECTOR

CASTING —={["
~—— MOTOR

~—— CENTRALIZER

L
<%> By
}
ELN2610043

ELECTRIC SUBMERSIBLE CENTRIFUGAL PUMP SYSTEM

FIA T HICT AT TALHT & H Hies # g5 el ¢ | 369 TH
F oW de & fAmfafad amw e 2|

— I FH T 2|

— WX T 9 I A 39 TEd ¢ | gafay f a9 0 F e T8t
o 2|

— WX T T g a¥E g Tl & T A fReftay # & forg
s & 2

— TS T Gl THT % Ae TEdT & SHICY SHehT S&7dT Afe®
gt 2|

— Fae T & & gwrlea sftaee & Strar 21

—  9f% <@ T 1 s A G s @ @t el w@
et off TeTE & AT F & 9 H ISTAT ST Gt 2

grwat (Disadvantages)

—  oTfid FYA AT AN T AREE A agd w2

— el ff 9@ & @Et B 9Y 91w aEd afed 1 gfve
&t aTe¥ AT S & Sar 2|

—  TTIAT A T A H1Y S FINS FTLAT 36T SAT9IHAT BHeAl
el

e T (Jet pumps) : I FAT T TIEAA § ATHAT T IFAATA
FRATCr AR 97 37 UF o= fahed Sfe 9 € | Ste aw 7,
AleT X T UF @79 UF &% | 3% e & | (Fig 4)
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Fig 4

S

MOTOR ——={

DELIVERY PIPE

PUMP _
5 FEET

1 1/4 INCH COUPLING

1INCH UNION

1 1/4 INCH G.I.PIPE
SUCTION 35FEET

OR TO SUIT

1INCH G.L.PIPE

EJECTION

JET ASSEMBLY

10 FEET

STRAINER
FOOT VALVE

JET ASSEMBLY

ELN2610044

T8 % A aTel 9T | aF 57 S eid @ e U g8 9w
BT € | T ZE T ejection TET FEATAT € | AT FT FO
HIT SHHI TIET & AIAH & S TaEell H WAl AT & AT
IE A TET | Il @i & I F IS § Wag e ¢ |

TA, T 7 cftast TET 7 Hiew # Ay (i F waei
T 1 &7 S G & ST gl 2|

TR THT THTL & T | @ e i [@Ed He & ard FdaS
f3Far StTar @ St e A1 FOfAT FIRT S ST & AT Tkl A4
=AH Bid & for¥ AT 7 99 41 uF e # & 2|

T @2 &1 = (Location of pump set) : STeT a% @ &t
T FHATHT 6 T & 6 @A FLAT A2, ATl a7 I3
(suction lift) & F& AT ST @ ATl Jed¥ F1E &THAT 9T B

T |

T & AT T GTeil & ST A1ey drfeh [HEieor F g3 d

FIAT AT &

wiféT & qF 7 § gfvad &3

— % & BT §RT AT FT 3@AT A1
— T atad 3a TER & &9 g =Arreu|

— af ey sImaT # aTed T & av a8 G AT ST ARy |

| staeT § o & aerr w1
qA i fewm w2y &t

— 9 gHEYAT & I |

— i gte 9x forest amaT=r & St 50 & 60 g9 g fiee

T s1fers 79T e gland e 9 FE g = TlRT |
— arar foafar sfes w7 s =l

T/ g qTeil @RI F1 9641 @@ (Trouble shooting in
pumps) : T8 # @ B 9X a1 # 3T T eda g =ne

T TEIAT & QST &7 AT 9 G 9l 7 A<reeor &3 |

el
A AT TSR FT =TS

I

I HROT

1 o & qrt & e q9 8t @y
2 it &t et gmfe T @

3 PR AT qol S

4 qey e qreY o <& 2|

fectadt &3 &7 S ifers & 987 o agd Sar e |
feefadt g5 At e arfe 21

TE9 I3 Fgd HAT 2 |

TR [ TET T T 2 |

A {3 e

TAT TET H A € |

e Afdr/eE i o« T 2

e aTed HaeE © AT TN § AT gar Aei ¢ |
3 arford 21

e T # e

arar faafar afaus |

&< agd #1492

AR ATl AT F Avfers "qeer sifere |
e § AS 2|

AT qla agd FET & a7 TS agd 4T ¢ |
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T FTOT

5 T § agd e ot 2|

6 T § MY 2|

e dfF/arerE e o T 2
e e o1 7w @)
Teve A /arereE e sfa gt & 72t 2|

gTgifors Hfaeo &
FTSSYA AT e 2 |
e & 4l T

TAA AT | St & A7 g2 2
faafr s = 2|

wenterq faea 2=t (Automatic electric iron)

IR | I IS & AT § T IE ST ol

* F-m=fod AT @t (automatic) TET T AT W FIAT

o TEARTA YATRT HY TATAC HT IO HIAT
o TSARTA YART F HA AT WL FIAT

o T ZEN A E AT 19, SHE HILT ST FURHER F G T |

Tt faera g&t (Automatic electric iron)

TF ATET A @ATIerd g1 § I8 Sd< &t & fof @t geft
# are & et e & fog ot fes e edt & |
T AT AT B @ | Fig 1 ® 38 & gy Wit R § |

Fig 1

HANDLE

INDICATOR

THERMOSTAT LAMP

CONTROL KNOB

AUTOMATIC ELECTRIC IRON

ELN2610061

uF faftre qEfgiRa am & forg am & fafata 59 F foe
st fes fera e star @ | awiee uw fuffRa ame &
A 9T T@TE 3F FY 3dT & A TAMHS % ST &I I¥ qAATE
AT X 3T & | 2t & A9 uF s o sar € iR s9 o)
W, Fied, foew s Fwet & fog foe R etd 2 |

T THW N ATCRCH AT AT Elr & -9 & ¢

1 g5 AAterafes et (Dry Automatic Iron)

2 [ Atermfes et (Spray/Steam Automatic Iron)
AT (Thermostats)

JHTRe UF oET few & | o uw fgiRa amw & ogw w7 afde
T AATE Gl a1 a5 FAT & | aded (farg) awee
(BIMETAL THERMOSTAT) sgfas €tfew Iuaeen § Smarae

START | AT AT & | I8 &4, T, 6 AW, A (380)
Tfe | ATTATN i g (el FLAT & | T8 FS STHLUT § G (e
H T qTell AT gk A ave & Far & | (Fig 1)
faeng ywiee (Bimetal thermostat) (Fig 2)

aHTEee |, 3t fore argu etdt & e e srar-srent gtdr
g | = U AT eI ek SAle RATATAT € | T Feo g araa=
FE T FAd! © A Ted 9 fFsdr & | an fgu § uF g1g
Ft fawde 3 gAY & FA T € |

S ¥ Sraded &g W gidt @ ar star & Fig 2 (b) # feamr
& o g1 ug &7 AT At & B AR 9 FUL T8 B FeTe
F g HGA | 30 TR e 0w gt o | S & g &

Fig 2

ELECTRICAL
CONNECTION

BIMETALLIC STRIP

NORMALLY CLOSED

CONTACT POINTS EreCIRICAT

CONNECTION

a) POSITION OF BIMETAL STRIP WHEN COOL

—=—— CONTACTS OPEN

b 5

THIS METAL LAYER EXPANDS AND CONTRACTS
MORE THAN THE TOP LAYER.

b) POSITION OF BIMETAL STRIP WHEN HOT
A SIMPLE BIMETAL THERMOSTAT

ELN2610062
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AT & | T8 FeHE HI 9199 Gi=dl & AT qfehe 1T &1 ST
g |

afgat SF & 3EF e el & @Y g et € Y I R
farg & Aok aT At € | et agt e B 9 A% AT gt
g % %o a1 eX w9 & |

T yWiee (Adjustable thermostat) (Fig 3)
JHTRE FT G=Te a9 & &tar & | 589 f&2a B (Fig 3 (a) wmT
B) ® U 44T & FvcHe ot & | B f&a &t digier arwe & arr
FAT FT AR AT =T | T & arowe F |y e 7 A=
ghft |

feeT A (Fig 3(a) 9T A) &1 Fi&T & &IFeae & AT A= &l 31T
AT FY AT 8 | T 39% A Sqav fobar @ & |
‘OFF' %t ferfar  figw A =it B s gaX & ¥ 3&H | 91t & Feeae
st stioer &t | s &ifd affe ot stiuw 2 |

Fig 3
MOVES UP AND DOWN ON KNOB ADJUSTMENT

. / INSULATED BLOCK
— n
/{_| : BIMETALLIC
4 STRIP
MOVES UP WHEN HOT

———

SOLE--PLATE OF IRON |

CONTACT |
POINT

a) A SIMPLIFIED SKETCH OF ADJUSTABLE THERMOSTST.

TEMPERATURE SETTING CONTROL
CONTROL KNOB SHAFT

MICA CONTROL KNOB STOP
INSULATION SILVER
,‘\I CONTACTS
(@ED))

I | ]
~~ () \/ 7 H @
= i 1o

\ BIMETAL STRIP

INSULATED BLOCK
b) OPEN FRAME BIMETALLIC ADJUSTABLE THERMOSTAT.

SCREW TERMINALS

ELN2610063

ST AT T & forg Ata Y FATAT ST & At Hgiel aTHe FIT
IBTAT & A fgT B =T & FTcde HIT H g AT & AW g
AF EIF | AT AT@T & |

o Eife uefrde 1 affe Fiwr e JET 2 | 3= @ @ ™E
B TTdT @ at ATI-ary grded (g ff my et e | R
TIH B T T A S I8aT € Y Feae g A ¢ |

S g1 ST Bl © Al e &g W 31 81 F¢ oA &
H aTIE AT AT & | TgASS ATH A4 6 A AT & A2 fegm
AT B; =idt #t fT & Fdae # o A afde f s
g ST e |

e & 2ea ¥ / fiwe five o ger o aifed are g o
A AT |

W9/ T (Steam/spray irons) (IS 6290)

forget gt e & gl & e getfaer sia¥ 721 & | & gt
H UF BieT &edx (F7) BT & | 3/ Tefi¥e F FUY T & a1
ATHe FXA § | UF dgiet a1ed SiaT & | St Tt &7 ¥ fiX &t
e 9¥ BT AT & |

TF I FTed TIHT 1 AT 3% & T & Yo & | ST T e~
e &1 W fufa & ewwar &, a a8 Wi ® afkafdd &t ST @
Y ATA-=ie & a & g & ATAH & Je¥ (st a7 2| Fig 4
TF T W Ae & [t # 1 sRe fREmEr 21

Fig 4

STEAM CONTROL KNOB

THERMOSTAT
ADJUSTING KNOB

FILLER

WATER TANK

ELN2610064

OUTLINE OF A TYPICAL STEAM IRON

gu Frt # At (Method of repair)

W gl & ST uefidie it HATRTER A ©ie & a1 o &7

A e | T F+ ofte Afde a1 sivw afde gtar € at [ e agadr

ISt € | B Bice qiaY FTE X qAe | off gid € | g

W gl § dF & Ay A gue o9y 2

) STANTHRAT 3@ & dF § AT I S @ ored ary
H W aTel 3T T8t S 780%, FAOa qi e & Sal §
TH ST € Y 38 ATF FT ad & |

i) ST FT T FT ST T & T &A1 & a9 oY W 3aH
qTT 9T @ AT ST o & FHEEr et @ |

gfe &% a1 W | I T qAHF 9T & ST A g9 AT
WYHY T o & T g fiv-efiv g sy & |
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JHET AU =E

(g i)
qw= T F1L0T AT I FIA F I
TH T AT ATIede | qTEY HT 7 &A1 ATITAST | ITISY FI AT HY
FE AT o § W 3k F AT TEA 3 |
e efiaer Faa AT & A AT FE |
Ale | TaT g @S s &% X AT F/A 3 |
e FTETe = A AT FI MY |
G THRS JLATEE F Ia |
G g T R e Mt A aea @ | g Fw g et ar &
AT FHA T er-re TEEet # awd § |
A T AT AT FhoesT ATHTAS IT dleasT &1 T HY |
qHTEE Y Tord afdw JHTRE FT FATT F2h TS F2 |
G THRE JUTRC H a8l & |
AT FATT STl T ATF FLF 9 |
sffere Tef T qaieee afdr JUTRE &t T ¥, AT fFetae Y 97ar agqa & |
G THRE JUTRC Hl a8l & |
qA-Te I sffers Treaft TE qUTRE Fgid H 3w | fBY gd-wie & gadt
HHA a1 &t &, st % Rrfa e |
FIS BIEAT & Hid-wle 9 g, g, Fs, w3iw,| #7E9 A & g% g g7 § S 9% § I I H
THAT T BT qiferar &Y |
A T FEAT Tt fera Fiemed a9 § J=7 JHtRe f&T % Fierde #t A" | T 36 3= @i |
g 7 ST & g | S Fegld A I S U8 | Hiverae TIEel B gar
AT AU |
FAS & AdHdl & | 4T ATA-<Ae TqTE FY
FOST H W &1 ATAT &7 A g7 | 36T T F J9Ee 9 & | el 9% 9 € e |
qHiRe T #Y Taaq afdw T T GET ATIATT 9T &< F9 |
el 5 o @ wue & forg selt Jqatede afdw &t &9 ¥ |
rferss et & |
T & 9w e Fa & g | Rfdw ueiiw= | ot s # S Y i St & S |
AT BT FT TN FAAR &T | fefé v &1 s wfoty <, afe sawas
&l al T #f 95 & |
FAT o & AT o FEge Ty o FEET A AT TS T § FAFE FY |
Iqeret T &8t |
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277



faea #aeit (Electric kettle)

I | IH IS F AT B AT I T Gl

o forry Faell ST SHS THEW H AT FLAT

o foge el & W woT & HE aAr

o T3 TelHe &t fhe F3  fify #1 aofw Fw=
o AT @A AT @@ &7 faaeor 341 |

fora Faelt (Electric kettle)

farge et U ST ITFIT & | ST IHH T dA 3T St AT,
39, T AT(E B TH/THAT € |

T 3 T & g et it 8 |

— &9 99 2™y

— AN ST eEy

[T U= 27 (Saucepan type) : s T¥=AT Fig 1 7 fRams
T & | @raee AR el F g 9§

diee 7€ Y AT et qeq FA¥

giféw uefidie (Heating element)

uwe 3fte (Asbestos sheet)

ai-<ie (Sole-plate)

91X wie (Pressure plate)

Ited #a¥ (Bottom cover)

g« (Handle)

iy fore (%) (Top lid)

TaHTEe A (Ebonite leg)

TIedte arde (Outlet socket)

11 s f&g (Brass strips)

© 0O N oo o B~ w N P

=
o

1w Fa¥ (Bottom cover) : STEH H3aT UF Hgel & TER A Y
TR & AT a0 & avmar siar € | (Fig 1)

Fig 1 /_L
\ .

@ ~—
L
&>— 1 H»Ee

O o [
T/

CONSTRUCTION OF SAUCEPAN TYPE KETTLE

ELN2610071

#fém ueie (Heating element) : 3T uefide Amgsty Rem
FT ST ST € | 56 Ra & W1eaht & oie FT Fa¥ Fed & | 307
O 58 a1 WTET wie & i ad € | ATl Ui He &7 g off fewr
AT H T Y | UeiiHe & sifaw a1t St # sede 9™ g
gsad e |

T 1M (Asbestos sheet) : 37 sfie it @TgaHT 317 TeAiwe

% &= T@d & | 7% &I e F I Al € | A e A\ &
ot F=Tr 2 |

T we (Sole-plate) : I8 TF T ATIAXA #T It I @
g | ST Uefidie & A4 gidl & | 3 Hea¥ & € TeTT Hedt
g |

997 @< (Pressure plate) : 39X wie +ft F1ee JETT & o
gl & | Je off Figier aice & T &l € | T8 Ot e #¥ R
T@dt & |

AT TelHe T 3t fafer (Method of fitting new element) :
fAferfaa =om & Saci #t @i ST & ¢

— Al i IoaT FHLh qah TScd ATCH FHAL 7E Fl S1eT HY AT
T AT Fa< H Febrer o |

— 99 &9 & FAF @i #Y, UeHe & a8 T ¢ o |
— ffgn & &t atea efima atee fEa F |

— 99X e & q¢ F @i |

— TR we, Al Wi, THaR e & aeY HEe F |

— T TE FEr A9 AL ST a3 T uettde @ F |
— T AT F ATIH 4€ FL 3 |

— o9 9T FIA § Ted g AR 7F Fee A A |
AT 129 (Immersion type) : S0 TR &1 Sacil &7 ST
ueltdie @& (tubular immersion heating) ST &fdT € | &

FATEAT & oY a2 & Bid & | T UAT BF &7 Shelell @roil &
|

MY I A=A & &7 ATY aF U f8RT 30 @07 it S18¥ %% a1
g | o A%t U (Fig 2) dteefRar #ea J8f g st & | O
GGl Sd % a¥ & EfET Uelie Ff ST AT & | T& HLAT
aTel TefiHe &t AT & agar o1 d&at ¢ | (Fig 3)

rfershier TehTY &1 Faferdt | T31 o= famT wfeaE & fosm
ST e & |
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I TeftHe &1 fRaTer Y a8 39 " & e Y

"ot r N\ SaFETY PIN FieasT AT 74T T e arg |
SOCKET TERMINALS \‘ S - W@ﬁ?ﬁml’ﬁqﬁﬁﬁ'ﬁ aﬁﬁﬁ%ﬁq’%ﬁ
g AT Tefrive I fRsee v areest &7 & |
R D et & siae Fr A T et =T @ fr |
Fig 3 — HEEY & a9 HoRT aT9re & 99 TefiHe & a1 3iq¥ e |

— 9O B! dAve 8 e & A 9 Fdelt it -@aa F¢ |
@ T@E H¥ 734 (Care and maintenance)

— Tt Faet & e ‘'ON' T & |

e FT A & OF O A athe & e o |

T el § X ST THT 7 STel 368 ITATTHAT HIY TeAHe
T Ht BT &F qet & |

— Sl T Aefers WIT erde BT =1RY 31 gass fow 3-fuw
ST 3T 3-f97 ITHLOT Fishe HT TN ST ARY |

— @ A e Y AW F g a8 3 |
— THAE e A ST wd @ | Awe aw afe @we a
STU At J8AHT 97 0 3 |

SHROUD ON THE
COUPLER HOUSING

IMMERSION TYPE KETTLE

OUTER SEALING WASHER —

INNER SEALING WASHER M.I. HEATING ELEMENT

ELN2610073

KETTLE HEATING ELEMENT

T2 TetHe &t s (Fitting a new element) : 73T Teftde ‘
G Y T, Alhe AT Fad il ged 98 & |

T % fog e =T o gt a
_ uefidte # OF @ & S A gAY & & F Al | - fﬁ%ﬁww?ﬁm%ww&mw%ql
— g tfte AT ¥ F | WA g
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tar (Power)

zawinEw (Electrician) - a3« Suseo

v 1.11.95 & gwitta e

swor & (Induction Heater)

I | ZH IS & A H T I€ ST Fopal
o Q0T T H ATAT FIAT
o 2ot 2T & fRetor, @ 3w Etfe & e weA)

T Y07 E1eT TR &l TH F3 o forg fagga g & &7 ITART
fararT StraT | Sta e |re e Siar €, @t v e ware gng
% UF qT § Y oAl 2, s uF gaaiy &7 anar £ | 7
AT ST qF T WIS THH % O & &7 § Fa9 Fear 2, o
I H FYe IqH BiaT & | FE dF ST & T | FoAl &l T FT
AT &, SIS & FeTEr § Thar € | (Fig 1)

Figl

g™ F1 € ? (What is induction?)

TAFEIaeT e, S T e & 9 § dafd fFar
ST &, UF {9 Fede § UF fav[d YaTe & Ieana &l quiar
g, S UF J8Ad At & & HL0 SiaT & | fasteft Y gawe
T STT-3TT SISt Al &; & U &F JAfiad TedT & I e
qTelT 3T AT € - g gawa |

THE HILOT, AT &7 F TRAAT & fS=Ia omer Seae et & | e
ST, farelt =TT o stentd g & # afRade & gasre & Iaw
BT | ST SS9 E1e¥ & N1e 1 %14 fAgia &, o7t & e
FTHCH % FTA B U % [T STIH TgA FO AT Bl A=A
gl

ge®™ ge¥ (Induction heater)

TR §eX & 3ie¥ w1 g (Inside view of an induction
heater) (Fig 2)

TF 3SR Biex [t o o= fRfus gael &7 ave fRadr g,
ST ATIT-3TeT ATHTE & & A T & & o1 STe-3en
S Bid & | 390 UF °, THT St wma-ftis e gidr
g, fora a¥ SThrRat adq #iY 49 TEar @ 5 e #
ATTTIHAT BN & | W Y A= 4T H Th FoAFE AT Higer
giar @ @ e w9 & fEfaa fFar smar 2 ae & &
FIL TG FAAT H TH FA F forg St g T 2|
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ST T Ere e 1 fSetelt smgfel 71 F2d €, At v faga wame wiga
# B ToTeAT | Fige & YA arell (&g 9T Sz & at
Y gt et # uw s & a1 wedt €, e g gmh
IO (STEt ad+ A 49 T 1 €) e €| (Fig 3) & &
S | a9 d% I3 T el [T & A q% (o ALl a&g - ATBR
g FT 9 - e § FE6 e S 2|

Fig3

B .
Conductive Utensil MO clenceABRT

Electromagnet }

Electronic Supply

SE UF EeX 97 (ITIH ATHUT & FAT) F FHe(T T T@T ATl
&, AT Blect ST I AT & O FT arg A o T FEar
£ 9% SAN-9GE aTaT gashid & T 4 # g % Avew
F off faga TaTE &7 FOT aAaT € | 37 v & 97 &7 qq€ W IRA



FIC & TSI FIC FBT AT &, AT A & q8 qrell ([@ed =TT
& T AT ¢ | TSY g avad | fagd g4 F 9 © oA UF
aTg & § O & UF dad gadid &7 & O AT e & |
7% IRT 9T 47 A enfersd @Y= % = A gl §, oo
IHAT T FAT FWT & ©T § A€ & At & | TE a8 TH &

FHT T T 9 & ATTHI T TGTAT & T HSHT M Fe e
F OreH & & SEwY g7 99 & ¥ AT a1y 2 |

fT@E €Y & wEe WY A (Advantages and

disadvantages of induction heater)

1 % €ieT agd Fei-od eid 8, | & St & FAaw
THATT & T STAHI FoAt B Ffr O & eraiafka #2d
g1 (Fig 4)

Fig4

2 A% AT, ST FHH (AAfa =g F faadia, e
F TZA AT ITH HT ad &, AT AT T § g AT FsAt
arad el

3 & AT FA A FATIT FLA AL ITANT F2A % forg gefara
ft agd s 2

T%a (Disadvantages)

g E1e #T UF 97 319 J% & foF T Fhaer 39 99 A Sdar
& AT HTE FA & ST I T EE (compatible) Bt € | FFerT
U¥ @ FHaAl A aal A ey 7 feft w9 § oter g =ik
(SeTewwr & forg, Reew &), Fi{H a8 THATT UHY oTg & ST
FIAATIA TS SRTAT HT IJATET FEAT & Y G &1
T | T IAW FAT | ghiey, e gleY U¥ &,
THHIRER IR ATd & acat H1 STANT A8t {1 A1 et 2 |

e 7, Af< AT FIge 389aT, A AT, Iea< Ao T & fAer=r
AT I= &AL D! AT & TLATE FIA ©, Al SSHM &1 T ITANT
FIAT TF ATH 1A © | SSHAA FHEH % (7T AT AlET FHaaAT
T IUTHAT & {o1T, T I I U Ga AaaT &7 T8 F2 | 3
g e Srar @, a d9r/add S9N & I 2
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tar (Power)

zawivew (Electrician) - a3« Susor

v 1.11.96 | gwfta R=ia

vz e (Food mixer)

IR [ I TS F A | AT I T Gl

o &2 frEmr i SHa fmuaret & s wAn

o frRR 1 TR qur wea [t i aren #A
o AHETG, Iq% FO F ITAR HT AT FLAT |

%z e (Food mixer)

€ U 5] g S & Ford et o SreTrt 7 firsror, <, e
MY ey e & forg IuAr e srar @ |

UF AW ATHN & JAa8d Alex 309 @ At & | Fig 1 &
foma %1 vaeee o femm T e |

Fig 1
STOPPER

LID

HEXAGONAL NUT
ﬂ BLADE ASSEMBLY
BLENDER JAR

HANDLE

RUBBER GASKET
FOR LIQUIDIZER

ALUMINIUM HOLDER

HOUSING

BASE HOUSING WITH MOTOR

OVERLOAD RELAY
SPEED CONTROL SWITCH

GRINDING CUP
GRINDER HOLDER

CORD & PLUG ASSEMBLY

ELN2610411

EXPLODED VIEW OF A FOOD MIXER

%e freay &Y fasieamd (Features of the food mixer)

HIST T AT~ THTY & Fa¥ AT AT 2 | I8 39 fAutorsdt
T 9T FXAT € | g T & &M @ Tt a1 a8 gt @
& wrex @ ¥ & @w F9+ (vibration-free running) 7 &t |
AT A1 gRI § AT a1 TERY 8, A AT, S FHT A Iw
I AT & ToFhd Hl T & 95 FEAT |

T& AC Iade ATeT FT 97 % 619 TET AT & | R & 3f@%
gAY Fe¥ 8l & | T&F & 321 el &1 edr ¢ | e &
afdie #1 Fig 2 & fRamar =@ & |

TS fEee #t 197 100 & 750 aT€ aF el © | §e e &7 g
#1 atfar (revolution) 3000 & 14000 =5 /fie Bt € | 3rawar
ol &1 sgiel T & sgie #3d & |

282

Fig 2
BOTTOM COIL TOP COIL (TAPPED)
— Y Y VY
ARMATURE BRUSH
N B® ©
vt
—
THERMAL ®g0
OVER. SPEED CONTROL
LOAD SWITCH
RELAY
o
L =
8
SCHEMATIC DIAGRAM OF A TYPICAL PORTABLE 5 SPEED FOOD MIXER s
w

AT T aew AT 3% T W AR @ | emw w1
fafae & 60 fufae aF #t eidl & | us dus Fiee Frga feaE 18
& | Foras qor g a7 Ve forw e wfie Fgid #XA © | A
71X fmme i wfie § Foar @ |

R 1 T@v@E Y 737 (Maintenance and servicing
of a food mixer) : firaER & TawamE six G a@mw @
% forg s fAgert #1 are #r =ty | At & afatEer
A Afa ITA BT, AT IaF ST & &1 & e A el &Y |
TEd ATe® H FTaEd g 9 3 Ale 7Y | feaa & T & dae
HieX it T a% Ja Y | A T a1l § "AfAT FE | Are
F |

e &t aiae i & 5T Y Sa% a7y 3 #X | 399 I8h
AN Sfrrer AR AT &7 q4eT07 81T | Sger T Sfer<ier
T AT & forg 1 Megohm (37T 31iaT) & &9 A8 e[1 91fey |
3T e Y AT Hewt #t & AT IS T FHIAT ATFIH ¢ |
TEH T ATell dfaY F1E 3-FIY ATl ST ARY |

A SIS C (HaAw atet | a1 FI¥ 3t {IT @ a0 &%hd & | @ T
AT S & GLE i T, Il agaAT AT | AT & F91 % a1
T AT ATRY | FT F TAFE A, T TE ATAT =g &
2/3 ST & At T F @Y | T AT A qHA A J9A DB
fafereear &1 e @ ar s famfar g o3 w3 € a2 9w g
X |

St # o (o aree & #3ar & & 7€i/4f8 o o at aue
ALTUIETAT AFE TqA 37T I & | A T Thwelt Hf Fier &
TEet IHAHT AT § ST o | T T afdehet qiforo (vertical
position) ST & ¥ ST &t off 39 |



WY AR 23 W T € Al g6 SerHe (alignment) wEY
TR T | 3HHT T FR AUE T T BT, I F @, &3,
FEET (commutator) FT GTe EAT AT FF AT HT G0 EFAT |

STl g% T AT Wi faw & forg argfe i Jr wY | areron
& AW | 94T G F@7 gHTEER el €, AT § AT 36h
AT gfaery 7 &t @t T 21 afe smavas & at Ras
FX AT AN TSireAt & RaEfer F#warn |

ATe¥ BTSRRI frehetT Fad @0, AT THAT & S Siate
X AT FerAT F ATH ATHAL HT FATY ATeh Ie FiAfead af
% % g arer 7€t 8 @ 2|

AT/aAT T FTET HerT I¥ e |
gfhe @ & AFAR TS FIE H A |

TN Sfag qo7 e & a@ar & S w1 | FEan
TG S &1 79 1 Megohm & |

g & e Y = A & A FY
U F (Repairs)

oA &Y et TS A gURA &g du 1 g | e
THET & LU 3T ITA 17 TT & |

el |
FHET-JAEL A&
T FwTf HRO & Srae ST
o 9T 7 & a) ax e fgq &% ™ = a) sfavare Rer & gT:8e FY AT AT Hf (Haw< &
sfer & stawete T #34 # T 3 |
b) sTTIecie | 9Ta 7 & b) =fe et 3w | fiEaT 7« =T & T A=F F
g # TEI AT qTew & qiehe 3F HaH F forg F2 |
C) ITEX IS AT W | @TET &f C) A HIS/TT &I T &<, Sh F AT a5l |
d) e &9 & T d) aTE FF fewTer § oY &1 & % T TAT BT TIT
F¥ | fourfar &1 | #Y; IATeHAT At qATE ATATT
faafR & aor st | af fe oft 9w ama @ &t
faarfRomt it Reafeoa #3 sroraT aaet & dar @ 9w
AT T B | AT SAAAT AHHT THEA! F a7 |
e) sorg o U &t e) T Ff d&d adT & & v F |
f) oo gar &t f) fohee @ =R AR &t Sitg &3 | afe ava &f
at R s ar aga § |
@ AT FA T a) 9TaX HE Bier & a) HE Ff 98 & |
TS IS¢ o Ad
b) sree T &F b) & FIX ‘d’HT |
C) THER 7¥aT fhes Figew ¥ W &F c) aTsf=TT ®f e & fow |
d) @ ATHER A7 fhee #iged | d) Sit=, 3 & ¥ 3T &<
e) A HFARIE ATeAT R e) T e & sgam we # &war & A F1 |
ATITAHAT & af T8t |
e =rotar ar & a) faee & saeaifeT emr a) T &1 AT F7 FIAT STIAT JTeF Hl ATAH
¥ T & ST @ SHAATAT R @¥ia & aare a7 |
b) foreex #t arEw T afer =F b) St < {3 (o et 3% o wre e ofiT #ear
ST E | T R 5 fmee < & et ga & |
SHE ATET A8 3 |
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e EEIC )
FLAT &

a) T | ST 'S At &

b) st g FreR AT § 97 W |

C) UTaY He srfowred &t |
d) o FAFE FT AW

e) arsd R dee it F duh d
AT &t

b) fafeT srerar srAde FeeT it ade

T § AT | (AT AT AT
O =T g9 gees ) |

qHET FoTiaa FTOT [EPECIEE e o)
C) HSY gE 9w B X e ®ex C) St FX, 3% &<, %S & al 95 & |
& ATT Wrear & |
d) &fenr & T & | d) S FX, 3% &L, AT & af 95 & |
e) aEf=T ST &t | e) Sirar #, 3 HY, ATTHIF & af 95t 3 |,
HieX F91 X A a) = gu, ford gu srrar & aw a) S= AR T B T AEHR 3 | B F awq 7 |
S TET a T & forg BT srear st &1 e S Fw

b) &= U FT FART FX AT AF T FRCET TATH

Q) THEE & oy FIAX &€ TaEell § 88§ F |
fraee S it SrEEl & #2 d ave, e g
faafar & wreor Sad Reme at =i &t wr & |
3k X T¥ET T8 § |

b) a= f&g # A% T |

C) St & A AR ATawahar & ar a5 & |

d) e 7ieY & 71 Fa &1 " &Y, Alhe T¢ Ta%
HS B ST HY | S FY A TR 99 & ar aod-
FAR H IA: A |

€) WX & ATT ATH H< X AT & af 31 Hed
& TIA H |

3z amze¥ (Wet grinder)

IR [ T TS F I | AT T S Tl

o AT UTIST FT ATET FHIAT

o AT ATESIT & TR FATAT

* AT WTEST F TE WRTE &1 qUA FLAT

o 3T UTEST | T W 3T Iq=t F1 fawor 347 |

3< TrEev (e =) (Wet grinder)

IE TF UAT A STHLW & SAr fiet frow & frow & wf § e
STaT # |

TFR (Types) : 3 IEST F i THR &d & |
— 9afk& Conventional (regular) wet grinder.
— 39 2T AT ATEST

— ga& g (Tilting) 3 IEeY

TR 9¢ A= (Conventional (regular) wet grinder)
(Fig1)

HEH SATET ¥ ITANT | forar Searar Jrgew at avar & e
FeAT qHaT & | ford Wefew Fidaw ae yrds? Fed € |
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Fig 1
ADJUSTABLE DIVERTER
BEARING

STONE

VERTICAL STAND
CHAIN

GRINDER STONE
STAND

STEEL
DRUM

3 PIN PLUG
PULLEY

BELT (A38 OR A39)
CONVENTIONAL WET GRINDER

ELN2610421
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Tq@ 9T (Parts)

The important parts of a wet grinder are :
ATex (Motor)

— T & (grinding stone)

#eAY (container)

AT (pulley)
e (belt)
%H 3T ®2 (frame and stand)

#eT (Motor) : 3a% F4fHex &I S8 HieX & ITANT etdT
g | (Fig2 & 3). S8 31 AR BT & | WS & &Ifeq & a7
FAT arEfeT At Sdr & | 9% Si¥ & Atex 70 & 80% & i
(speed) & @t &, AT =T aEET Fe TF & AT & | 370F
e IATH & fory 398 UF a1 & (centrifugal switch) 9w
gaT & | S wrfd arEfEr & affe & oot #¥ar € | 39% a9
Atex T aEfET & =Jodt T=dr 2 |

Fig 2

NAME PLATE

CAPACITOR
GRINDER MOTOR

ELN2610422

Fig 3
SUPPLY RUN
N YT
u u
1 2
Z
0°o
o o
o Q o START
o o
0o O
CENTRIFUGAL c z,

SWITCH

CIRCUIT DIAGRAM

ELN2610423

T (Stone) : UTEEY I § IX F gF W &id & | UF 8
(male) ¥ g wHe (female) | AT WRT 37 H o FHHferaher
#fadr (conical cavity) ¥ fase gwar € | w¥e WRT aeda §
UF Ao WA & HeAY & T gAT &1 & | i a+ft gwar &
S AeT AT it & | I T BT YATEe % a8 & foraar
T A T T ST € |

gel (Pulley) : g7 & Tfq &M= aX 9¥ 500 & 600 r.p.m.
BT & | S JieX & &7 Sdl & | Jiex it Tid amma:

1450 r.p.m. Bt & | STEA AT & TTeAT A(AF AT AT IeAT
FT IJTANT HTh GH 1 I HH a0 AT & | FAHT AT 1:3 =T
T | STEAT Telt (AT qeAT) AT A & AT ferd il & ate aef
FT HALOT TF V de & a1 & it No A 36 a1 A 39 &= &7
gar & | (Fig 4)

Fig 4

DIRECTION OF
ROTATION OF
THE MOTOR

DIRECTION OF
ROTATION OF
THE MOTOR

ELN2610424

ARRANGEMENTS OF PULLEY AND BELT

% 3T T (Frame and stand) : 715X & T 90T &4,
HieT, It e a4 F UF ATAAHC HH Al qIAT8HT av
AT & FAY  SHT SAT &, TAH TET ATAT & | Bl AL &
forT U @t " AT AT @ | 3T MS %H T STFNT FA
At I8 HIHAT & e FA € |

JT-UTEST TEETE AT AT (Wet grinder-maintenance
and servicing) : 3¢ TTESY & 31 d¥E & 31T & G%d &, Fafagdel
Y Aefaawer a1 | F3 i s FopfAear (A1) aiw & aegfos
(Electrical) 31 93T & SIaT & |

FD 3T AT IT% ITAR ¢a 1 H ad1g T & |

L&A F I

o TAfFEdheT ITHYVT &l AT & Tl TATE ATH FY |

* W & Hifhe & qTEX A o |

FEA & (Maintenance practices) : safegaer wofia at
ITHIUT T A &7 T Ffeaa foar smar & |

— &f%% ww\a (Daily maintenance)

— #1fa® 77Wd (Monthly maintenance)

— arfis wewa (Yearly maintenance)
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a1

e T FTRT S T A
1 AleT &I A arEfeT e Afhe gz & aEfeT & I aEfe #
TR TS g & T F HF F AT T w
gelt geRfes amafa SISt &1 Alee FY; Al I8 @9F &l ar
I ATERET FY
ATE FIE F ATERT aF ATEA FIE A g ATAX FT AleST FY AT ATEA FI1S
ATAT FT g AT BT W a@A S |
T FAfHET FfeT FT @ 3 |
ST GAT ST FTLI & TAT A AR FA F a8 3 |
e wifes g e T F |
T AL = grE T &t 3% Y T a5 @ |
2 wex AT At Bl § T AT fer T g AT & FF S Y A7 a9 |
STl TH 8 AT TeT 8 | amgfT we-athes
g arEfRT O ¥ |
IEART TIPS & AR F FL AT T W |
3 AieT agd T et Sl &r | Argf o afhe g% &t arsfeT g #Y |
faafar aga 9 gu et | g 3% FT a1 I FW |
FaffeT e 8t ol &t are #¢ % SEH ad o |
fearfar e g &t | FafreT it a5 |
Faf & F@d |
4 AT agd il Fedt et A 3% & T T @ 8t faafir ar% #3F T a7 ST |
AT A A ST &
foras Atex & wwe
EEER I
5 AleT TH-5F T qAAT © TH-TF HT G ATl ATEA IS & SF F AT 93A & |
ATET IS
6 #ieT | ¢ BT W@ foafr forer & & | farfRar %t @1 #3F dd ST AT T8 § |
e < &t wrer | | af smaws &t a Sfalke 008 © anR @ |
aiTe 48 T B | 9T HT T FE AT 96 & |
e g 8t | e F o X |
9ITe 9 AT &7 | TE g |
T &t & | T &
dee o g =t | e & a8 |
HATT F 7 3T | gferat &t Siw & o #Y |
AT e o et || iR e a aed |
¥, WaT & WE T@AT &1 | | FHOT FT G@T 0 A 3% w9 |
7 TART FYAATS B AT ATEA WO AT AT AT qIST | ATRT Gl AT AT A ATET F o1 % ATEA A
9% e &t | # #9 8 e & | F 5F T |
TS< &T Ffe geT gar &t | TS BT & q8A 2 |
TST FAR AT S T || TS FAFA & AT FL AT 3F FY |
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e TR FROT ST Td I
8 AleY & TS I A1 & T TS B W E TEET B S FL | AT I |
T ae-afde |
TS H AT FH &l | HE HAATET T A |
arsf=T % fe=w f % aTEf=T F SF FL | AT I FY |
T IS & @I E |
9 AT & g7 I3 =T BT ATE SATET &t | e FH FX |
(WTeT 5o Y &)
arsfRar %7 g8 &t | aUEfRT & O AW
HETRATer fers 7 @ gt | | A e wt S A |
faafir s & = | foafar #t a1 F3F d A AT gEA 3 |
Ffeex e =t | FfeT Ft agw ¢ |
10 | WY, ©ER & TE HeT § FAST 8T AT F AT FY |
Qrar & | e AT We¥ I IXd St & | g g |
faafr fore @ &t | faafir &t gt |
aitYe g @ & | TIT9E T AT FE AT a3 |
11 faafar sameT Hfiwar &t de agd FAT B & H Farfaae afa & S w1 |
A &t |
faafir = &t | foarfRar &t &% #X A agar
A qT T ST T4AT B | ad
FRRE AT & RO Fa ATE FH FLE 399 HeH |
a9 G AT & | aTToe e Y a7 98 3 |
12 AT & g7 I3 =T BT ATE SATET &t | AlE FH FX |
(WTeT 5o Y &)
arsfRar #4 g% & | aUEfRT & O AW
el efte a1 e o || A e i |
faafar s @ &t | o &t a1% Fed aa e Aav a5 3
Ffeex e =t | FfeT #t gz ¢ |
13 | WX, WER & TE HieX W FAST BT AT F qF FY |
ST &t | e AT WX X 9 JHl & | g g |
foafar e @ & | faafir &t agt |
SITe S AT B | SITFE & &ET FE A7 T8t |
14 faafar sameT Hfiwar &t de agd FAT B & H Farfaae Rafa & S w1 |
A &t |
faafir = &t | foarfRar &t &% #X A Fgar
A qT T ST T4AT B | aa
FRRE die & RO FaE ATE FH FLE 399 HeH |
a9 GST AT & | aTTee e ¥ a7 98 3 |
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287



wA. I HT SicReclicy ]

15 RERIRE k] Y T S AT BT i & FAT S
FAF Elel Bl et FAFT T A
TaTE 3% & 9 9% &I et | fohee, FATAIXT, =HT FT ST=® H< & q% ar 3k
F AT ¥ e gfie #t 950 |

3f7= ww=a (Daily maintenance) : @t wRT &7 %92 & @T% Tify® Ae=a (Yearly maintenance) : sifagsar #9fiq &t
FXA & AR = IR H 7 S 8 | I #7 =g e dow (e &2, IAat e Bifent 3T | A # fgae o
off Stre € | (varnish) STeFT | Akt R & ST ST qGeT |

AR #a3Fa (Monthly maintenance) : ITEEY & R 9ITH
# TE A fE STAd & | ATEST A g e oY FEAT B
|
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Ta® (Power)

gawnEe (Electrician) - giwwme

v 1.12.98 3 wwifaa e

TERER - Rrar - @fweor - EMF s (Transformer - Principle - Classification

- EMF Equation)

I | I IS & A W AT & S FqAt
o THGMT FT AT FIAT

o TEGHT F THATHF A0 AT TAF WHT & TH1H &t T |

TEwHT (Transformer)

ZTEHET UF Ut R safdesa gite & ot sofaes o1 & 0%
affe & gav affe § famr S s gy aftafda =
CIATART FLAr & |

sifers wifvr &t sifad et & o i wvom g Ffors stfeat &1
FTIH €T & ITANT EdT & | Fieear & o o wfte sifva
ST & wTeefus = § 11 kV & 22 kV. & 9E § gt & | Afa
& g agA A H AT L T TS FET BT & | 37 A
rfeR o7 &re dEer @wE € A saar 9o s vt g
AT ieedr q1dt § &tar 2|

T qleedT et e=l atee & 400kv T a% TRRafdd sidt
& | 7 wifFT STEETHT g7 a3 BiaT € | JTET 31 I¥ 39 aleadT
FT FH HEAT AT FAH 3 A 584 415V Ff FeAr sArqfer sreram
240V TF FAT WX I AT HEAT =1 |

g1fep fRerrer Y farfrr ateear &t a2 e s &6t s=nfera s
F ford gEwER & T2 gwiE giar 2|

ATE e oo« st & faeor g wivters wivtegen
F TETATH T FH (IEC - 60076-1) § #rs
e frwt &1 "@ey 3w & ot @z |wa € |

=T (Construction): Fifcrs & & 3F YT & dle-FIY &1 =T
gla 2| Fig 1a ® U ¥ T #7 SEHHY REmr = & | go8
T STIATHIE I o &1 (AT 9T & TAF T ¥ STT-37eT higel
g g |

Fig 1

LAMINATED
X4 CORE

a) CORE TYPE
TRANSFORMER CONSTRUCTIONS

b)SHELL TYPE

ELN2710612

HATHT &7 & JE ATHAT aifesd T81 & a1 a1y 7€ & & goa
T &XOT A & gtaT € | 99 Rema yare @ ateest fafme
T FO g & | gEler 7% gHfvaa s & o & wrafas
g1 Tt i foram e v fadfiors & awafea g |

gaet AT Fig 1b # waffia &7 7€ € 8 A TR =1 Fed
gl

TR &1 AUCT &l AHE (S A1SA {HAT AT S | Y AleedT a9e &
I I=T qleedl qUe B AT & oY dleedT dAUe F q T
e & FHIT ST FEA © | T8 T a9d Ve gie § Ia9
BaT & | Iga g & 1 TEAret § AfYF A=Y AT 60|

ot 7 fAtor farefteT &ier & F1¢ T3 9ea & giar & | sTfermdy
e ST § U UeAT etaT ¢ 5w & sfaer fefer, 97%
et &tar & | Rrforia &Y 7T g gl & H1 Fdl © faway
e Raw F Feur gra w9 &t si1ar @ fafersd gars &7 Wets aqrdr
g | Wotshdr =T gfkar & quen Iaw Fdt 2|

ferspae dAffmde arft Fice e &idT @ 1Y fFeuse 39 srerar
e e &t o wem #3= & ford oy =0 & srfafoa
ST 2 | aE et & v & ware &t agd AfE arereEr i
9 e R JoT= F¥aT | SR Teed" 50Hz ST & @3
9 2.5% 0.27mm AT &1 € | T i Uk 3N & Jrfaet sr2rew
Fu¥ & Fafad fm smar & Ged aw uF gEw @ dfid @

FUSH T | B AU §U BN & AT FHIY oIe var grar &
FUSH HT HIT T TET AT qFaT & | &F 78 T & o oeft fufe
H T F HH & FF a7 9O § @7 ¢ | Fig 1a # g9oria 1@
FHIY THTY & TTABTHT & forg Affmoe (L 3% ) S & e
STu st & Fig 2a ® fe@mam mar & | Fig 2b & 9t Y& &
TERRRY % 7T ATeIRora: E 3 I AT & dafiqe a9 Sid
& S f& Fig 2b # femmar @ & |

Fig 2

[l SHAPE [ E SHAPE
T

U SHAPE 1 SHAPE
L L

‘
(@) (b)
CORE CONSTRUCTION BUILT OF SEPARATE LAMINATIONS

ELN2710613
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mmwrie R (Transformer principle)

IV . T TS F AT § AT TS AT Tl
o TEERR & ST T 1 e #3390
o 3t AU TEEHT * emf THHIT F TAqTHT
o UF FEEHY & TRUAA AU Ht TR FAT |

T TR ZTHRTHY &1 FHoaaT FY (oraeT (e iae ot & e i
@mﬁwmvﬁmﬁﬁ%l (Fig 1)

Fig 1
FLUX PATH

PRIMARY 7775—A~
N4TURNS

SECONDARY
N,TURNS

INDUCED
EMF E,

-
il
/B
d -
2 -
te =l
b

T
1

|
|
In |

PRIMARY
TERMINALS
<=0
< J o
)
SECONDARY
OR
LOAD
TERMINALS

I
|

INDUCED I
EMF E 5 }

o

r

|

|

|

|

|

|

L
ELN2710621

#d frar (Working principle)
TAETHT S F TATFATAHEH ST AT I¥ H1d Fd 2 |

AT dteedT & ST d9el § UHAY g7 garfed st 2 |
IE YA WY ORI T Gi faggd ares ar ot f srifd ateedr
% faodia gtan & fafia w1 & o ety & 4% st aie 3=
O © g@ford et 7=t g

ST e rae ST | AT & $6 ST &7 ThTd H00 & e
Tt FAT ST 2 | | cr’r%mwﬁargzﬁm%aﬂfv q 90° v
EaT & | Sremae &= | nﬁéﬁswm?ﬁwwq)mm—ln%a‘rw
mmwwﬁém%aﬂ?wﬁlﬁsﬁ%(l ) FaT § &A1 2| A®
afRee e e aiT e & o[t St § gatd 78 STahE &
wafRa emf E I F¥aT & ST o ¢ & 90° 99 &l & 38
afiwr s Fig 2 # safie fmm o & |

ST ST e Forad § fEcfiars el § T & A TREE
SROT g UF emf Ezs}ﬁ?rgﬁm%rﬁ Fig 2 % SIga Fad
o & 90° 797 =iaT © | gf% Jrafhs & ¥R emf srrar gfa=ww
FHus{ a9 © faca® emf fEdia & =t i ge a2 iR
g

5 feefto® got 7RIy 9 & gEE efiaa ateear V. SRa emf
E %W%mﬁf%ﬁwwwmwaﬁra{g%w
AT AT VAT AT & R S SR emf E
Farerdier & | srerfires < feters aieea o e aware Fig 2 3 w o
fora T 21

zafed &9 € T & |

Total emf indued in seconday 'Eo
Total emf induced in primary 'E4'

_ No xemf per turn

- N1 x emf per turn
E2 _Np

B Ny

as E1 :V1 and E2 =V2

OR

We have ﬁ = N—2
Vi Ny

Fig 2

v E4 Ex=V,
! H

ELN2710622

VECTOR DIAGRAM OF AN IDEAL TRANSFORMER

WY & A1 Aey grEwE (Ideal Transformer on Load) :
oo Bt &t tF AR & Stied € fBdes amr arafis g §
gfe F¥At €1 7 | T gar & A9 ' G @ 2l

i Y fadfiors amrsh & S awry srafas i Gdms
# UfeET = & godT 9 e 2|

s fedfras gor ooy gtar & srfis g 51 YR & et
& & wrafis e Mis ww emf E - &1 SRa w33 & forg siawers
o ) ST R o i & | o e i aveen
V % a7a¥ AR e st & | grashe a=T S Iof 9 S s
STRT T AT & & T Sf e 2|

51 fadias effima & R a% us Wi &t sttet Sirar & at fedes
T A & o & A AgEET THTE I Fedl © |

FAEET TTAHE | o A IRA emf F© F7 & J1d & Al
7€ T TRadd ARId ateedr VA 9ftd emf E & &= &
Wﬁwwwwﬁwq%mﬁ%%lﬁﬂ%wﬁf?mqﬁiﬁ
g [ WX URT & AT 20 A7 R |

fadtas & srgrasa UfeET =% 569 T TrIfis ufeer o |
B arelt gfe & Freor wrr: few 8t o @ i 4 g W
T rerfie TR o qul 9 o o At gar § agd w99
gl &l
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gaferd qoi wie yrafie ofter o ~ v e ofter

3 FA9 & e ¢ & arrfas o s okt # fiv aew
T T g7 e ¢ | fBdfias g & ffr oft aRads &
T FAT | FS TRAAT ST & 3Aferd yrthw GRa emf §
qfRade BHAT & S qrfHe o= F v G o F g
# qRafda &3t & a7 et 2|

T TEEHT F emf T+ (EMF equation of atranformer):
i JrfiE TR g1 Saw gEaE &7 BdEs auel &t
Siear ¢ fEdfas & ff e & faw & sgaw e
E = N(5¢/5t) fecfras & +ft uh emf Ezﬁﬁ?rghﬂla%?w'cﬂ?
ST fie F Y ST IaH uF emf Eﬁrﬁ?rw%lﬁﬁ?raﬁm
wwﬁQWm?%?ﬁﬂ%ﬁW%WﬁaaﬁwVﬁw
180° FeT e 2 |

‘g’ﬁ?@?ﬁaiﬁaﬁﬁﬁw:@r%E v, TTafHE qieedr diY
WWW%W&&HWE 3ﬁ'<'E TH
W%W%W%I%WWWW

& & T # o afEdT e (1)
[ERURIER]

E =due x

avg

HgSﬁsn'cr%ﬁﬂT%%t Tt Wwﬁww%ﬁﬁzq)
g el e TR AT T ¥ | A S 30
quT H I7h FLAT & SR Forag aRads grar € oY U& 9%

%(—)ﬁ%ﬂg%wm% Stet f&dst ®§ amyfe emgfy 21
3% A

E,.. =Nx22m = 4o, -(2)

avg 1
2f

Fig 3

ELN2710624

SINUSOIDAL FLUX WAVE IN CORE

sl N o9e § sl & ger 2|
AC tfayr feTe & U STa & ford Tt :rEt rms ateear
A ateear &1 1.11 AT &t F1 37 IF<

E=4.44fN¢_ (3)

Ffah oerery ST ST facfiares Adet & ST 8tdT & S e ateear
Y% die § g9 €| safed

E,=4.44fN0_ -(4)
E158
E,=4.44fN,0_ ..(5)

WN13%NZW:W$%W&W%%W%I

e - am T (Transformer - simple calculations)

T2 | I IS & A H T IS ST dahdl -
o TEEHT AT F =TT FIAT

o AFHUI ATHST & TTAIN T, FIT AL TAT HT 0T HIAT

FimerR e (Rating of transformer)

U SIAEBEY &1 &THaT & ST g/ Iuat T orfes & =T
(VAITKVA), & &1 SITeft & | 7 73 3aet areafass 1 (watt (3m)
KW) & KW = KVA x Cosd.

IR 1: TF 100 KVA 2400/240V, 50 Hz. gawri o
v AT & 300 e € | T FX (@) TEALT X FHhv<T

FIC HT JFATAT 79 (b) AL F & FAT (C) FX H I
ATERAT T |

feam T et gimwET & 100 KVA
EaECL) f
TR Aleest Vv,

50 Hz

2400V

Y : gAEEE (NSQF dmifia - 2022) - s 1.12.98 & awifaa R 291



HHUST Afeesl V, =240V
AL T N, = 300

B A © E, =(4.44xfxN,x ¢_)ateest
MR Te N N Eel e
Vs ~ I, Eg Ng

VI, =V,I =KVA
F_ 1 WEE E I,
HHUS FE I,

grEAr & N,
Aferhe ™ FTH D

T
@@ |p (fullload) = KVA »1000 _ 100000 _ .4 70
Vp 2400
and lg= 100000 _ 4474
Vg 240 Ns

s, N, =10 x N,
=10 x 300 = 3000 &

(c)4.44 xfxN,x ¢ =E,

b, = 2400 = 0.0036 Whb.
4.44 x 50 x 3000

gmwrR & aiwew (Classification of transformers)

I | ZH 1S & AT § T IE ST Tl -
o fafSrs et & MU U TG T AR FIAT |

TIAETHT #T @ {twoT (Classification of Transformers)

1 I T TERT % TR % AT 2 Fireor (Classification

based on the type of Core Material used)

TR #I¥ FEEHT (Air core transformers) : Fig 1 &
feEm T T 8, UMY FIY SEeHY @iEd A1 AWeE HiY &
AT YUY AYAT AT At grafie argfe qun fEdew

T grrfires arefoetr aur fEdieres arsfveT & a7 AeHr-31eT Wiy
IqT R/ H o g6 &7 2|y 2 |

A TET SHEHT (Shell type transformers) : Fig 2 &
¢ 17 39 | 39 T e &, Srafiew argfoe qur
fectere argfosT giat aum Gere /@i it fort a2 a19ve ghar
2 | SHHT TN ATHAT FieesT BT AT TG SAHHT

AT AT AT FAT ST € | I FEEHLA HT A
(k<1)TH & KFT ST | T3 FHIY BRI 7 ATEROEAT
ST ST shiEet TS (high frequency applications)
H FXA € FAI(F FHA ATEIA AT TR1 SR AT AT & FWAEH

Fad e |
1 arga siwmwER (Ring type transformers) : Fig 3%
¢ 18 3@ | 37 THIY F ABTHT &1 FIT TATHIT AT

FIT gl 20 |

Fig 1 HOLLOW CORE

SECONDARY
WINDINGS

PRIMARY CORE

WINDINGS

AIR CORE TRANSFORMER

ELN2710631

2 FIT ¥ AR F AT I (w01 F4 7 (Classification

based on the shape of core)

FY THRR F I@EHT (Core type transformers) :
Fig 1% =T 19 978 & oMt # fRar man € | #i% & giawni

292

TeTRY 4T fF Fig 3c® @ man @ 1 d ws R &
HTT-AT WA qAT e 8idr & | St angfosT aum
fadftaes amsfoeT R % FA¥ a1sve &l & | 3941 a1 o=
2 o seatt dream smfare arsfes si e argfosT e
" #feT gt & | R ey & giawriY T aremoraar s
gIgHe ZE®MX (instrument transformer) & 31far ateest
AT s1fers =T &t 7 & forg € |

TTHTAI ST & AT 92 aifweor (Classification

based on the Transformation ratio)

RY A9 EEHT (Step-up Transformers) : 37 ZAwE
H, rarfie 9x 33 T atee st A gomT # fefaas 1 9k atest
T o1fers ST @ 'Y 37 SiH®HY FEdd & |

RY-TEA g|eHY (Step-down Transformers) : s
TEEE |, 9 T aieest &1 71 Sta T i aieest
#Y I H FH ST & RI-I[S EHHT Feardl & |

STEHISR ZERR (Isolation transformers) : 57 SR
# 3Ra fecfias ateest arafis aieest o= 3 & &ia dtees

Y : AR A (NSQF i - 2022) - e 1.12.98 &/ awite fraia



& A SIAT & a9 ¢ a7 STIaT ATZATAYT ZAEHT FEaATdl
2 | I SEBET § AT T G A%vey § 9T qrafis |
T T TAT & GHIT Sl & Fd: A 0 A 1 giar € |
4 THA & AT A & TR (Single phase and three
phase transformers)
Fig4 % =Td 1 & gAY Uhet ot AC T ATE & are fesie
TINT 39 | q: ¥ TEHEHY B Ushel I3 argioegT enm | 39
THTY & SR FT Uhel ol SARMT Fad & | ZEBHT i
%7 AC T G % forg off Iueteer &1d € | & qieti-%hof S
Feard & | Fig 5% =1¢ 1 # 39 g/ e arafae argfosT aidt
g | 1 &S gEwHY & T faga e @ seEa
g % forg #va € |
5 GIANT & AR 9¥ FAf{wL0r (Classification based on
application)
FTEHTHT & G Iq6 ATIAN & faordiga & forg ff #¢
& & | T @ (innumerable) @& & FTE ST, 36

gee oft e gia & | oife Jr foree &t Wi @

IRgRw TAEET (Instrument Transformers) - T & s
- gTRT Hie¥ X, Mavaie feu aftaer efe |

=T G e (Constant voltage transformers) -
HaAGATT ITHLUI % forw Afera ateest TTE T AT A T |
S TUTTRAT ST Sod el SIE (Ignition transformers)
- ATSHHIETET § TINT e @

3T gimw™Y (Welding transformers) - afee suseom &
TINT FA © |

T TET gime™e (Dry Type Transfomers) : 215 &Y &7
SUAT TIX Foo€ EIABTHY T ST T: T STHLUT | &l &
T A THR & FAEHET AT Gard a9 e @ |

Chart- 1
Types oftransformers

Fig 1 CORE-TYPETRANSFORMER

(b)

———o

SECONDARY
WINDING

&

Ul - CORE STAMPING L - CORE STAMPING

CORE-TYPE TRANSFORMER

ELN2710641

Fig2 ~ SHELL-TYPE TRANSFORMER

PRIMARY
WINDING

PRIMARY

SECONDARY

WINDING
(c)
(COR)
© @ © ) o o
m ) )
& @ & @, © &

El - CORE STAMPING M - CORE STAMPING TU - CORE STAMPING

ELN2710642

SHELL-TYPE TRANSFORMER

Fig3 RING-TYPE TRANSFORMER
(b)

PRIMARY [N
WINDING

"///’//////I/mm\\\\\\\\\IT““|||||‘

Q

RING - TYPE TRANSFORMER

ELN2710643

SINGLE PHASE TRANSFORMER

Flg 4 SECONDARY

ELN2710644

Fig 5

ELN2710647

POLY - PHASE TRANSFORMER
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TEEHY & WIT Y S°% ww (Parts and their functions of transformer)

IV . T TS F AT § AT TS AT Tl
o ITTAEHT F TG WEN T AT T
o @O sEET & wET T faEer A |

@ zimww (Distribution transformer): Fig 1 # faawor
TEEET & AfFard wET & gwrEr @ |

faeor gIEwHR & Aeaqul oIt &1 88 | Ui 41 6T @
g -

SIHRHY & T AET A9 THE

1 & &% (Steel tank)

deor & (Conservation Tank)
AT 7 (Temperature gauge)
fawrte g& (Explosion Vent)

sftae Aferst (Cooling tubes)

27 9=1¢ (Tap changer)

giewT efiime (Bushing termination)
faferswer ster frew (Silical gel breather)
guttest et (Buchholz relay)

1 @« &% (Steel tank)

g, TESNY F J9eq & U smaws s Swame &
AR & oY quT HIL, YA & A@E & oIy ITANT g0
M.S. <ie &t @fav= (fabricated) &% gtar 2 | &Y, ofiq afcea
I stfafa=ra (oriented) fafee & qeew & o= =tar 2|
L.V S9eT ATHTT: HI¥ & e gidt € a9r H.V a@de & L.V
e & AT 3N @M AT 2|

© 00 N O o A~ W DN

Fig 1

FILLING HOLE WITH CAP

EXPLOSION VENT
WITH DIAPHRAGM

TANK
OIL GAUGE

TEMPERATURE

SILICAGEL BREATHER

STEEL TANK

PORCELAIN L.V. BUSHING
WITH SOCKETS

L.V. SIDE CABLE BOX

RATING AND DIAGRAM

CABLE ENTRY GLAND

COOLING TUBES

EARTHING LUG

ELN2710651

2 #vew &F (Conservator Tank)

TE ZEEHT & FUT ATARAT, EH F ATHN F Ear & | derr
3% § UF Aot ad gak, TET & g1 T v & | Heqwor 3 #,

fafde ar a% FESHT aor T T 8 | S T ST Il
F FROT TEEET TH B AAT & af, ddf JaTT ar & a«w
HATO &F § A 1 qt @dT & | H&0r & & FUL ST IR,
eT F g7 FRF aTg T qTE AT AT HIY 3 37 2

4T % U | AT I TS doT & SA(FATHTIT I HH HY aar & |

3 qmEE A (Temperature gauge)

IE gEwET § fhe &[T 8, S SiE®ET do & arT &l dehd
T &1

4 siaew Ao (Cooling tubes)

qe T FAET |, TAF TE TEAT o7 6 9 gEEHT B g &
STET STET & al SHBRY |di g A didT g™ & e T
& AT 8 | I SIS HT 9T &A1 ar € aF, d9ed & arv
F FH FIA & (o7 AR & AR ITT ST H agASA |
faRa forar ST AT | Aded a1 HIX & T_ IaT= ST HF
BT FA & oI, TEBMY &% § VT del 9T 1T &1 ad,
ST & IAAT Al 9T o ST €, TEF a1 & qTF qqs
A % FO ATIHASA H FT HT &7 Shal 2 |

5 g =¥ (Tap changer)

S aleedT F @dl g 9 HARA A1 1@ & ar aas J
FreedT qa+ grm, s TR sife iR 9% &9 ateest
YT Bt & | ATAHT § 37 ATZA dleedl 9 & &faqfd Fet &
forg g aftadt gawnie & it fR 3 ateear & aemeET 9 |
3 ST | Fig 2 # a91i¥ T AT 39 It aded §
E A o7 B 2|

TEEHR 1 T 3T (Porcelain bushing of transformer)

39 T & ZERIHT & JIEAT qreefias Aied (classical model)
THY # BT & At osft oft %2 amaw sfenfiet (power
industries) ¥ ST (robustness) & forg s #ed & @ &
agd a& (cheap) ¥t &t & | el aga =T auT fase e
farg 3gee § g (wide range) At & forg e o &
1fere e AT wRTaga wwgr (dielectric strength) F forg $f
forar stmaT & |

TH A R GrEe daqree st (hollow cylindrical
shape) ® el fat & grer aarft ot & & giawHe &
FALT AT | ST AT AT & TAT HioTd ATeAeh AT % S= q1et
AT & B1&T [oed © |

AT & HIEHTCId &1 ST % a18 AT & AT % 9T ot & |
AT & FAFT I€ 81 AT & A I8 e ey off 5% F
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Fig 2
HIGH VOLTAGE

o\ 2 /G

8
25, 5

6l 5 |_4/\/3 2 1
L 7YY Y Y YOV Y L

LOW VOLTAGE

MANUALLY OPERATED TAP - CHANGING

ELN2710652

T & TH-ATH T GAPAT F3d © | T 7Ll Bl A1iey | Al
TS qheeo Aae agd ATF & a9 ZIEHHT FRNT & JHH
HIT & AT FGATST da & arg wY |

7 e gieat | gwHT % WET (Protective - devices /

parts of transformers):
1 seT (Breather)

TGN FT dor, THT & FLOT GO &1 AT | JEHEHT |
THT, &1 TG & AT ThAT &, AT TEhe F LT &0 &, et
F AAE & AT W W g & SAN90r FIET, AT I AT T
g & FA IWTE (ages) & € GIF B & TEERWL 7,
ZEHWT F =Y & o a9 d& =9 AT 9% fagaeeT &
ERERREE

ae | THY &7 werE, Gfagais aured & &9 & 8, v
o &l BT AT TSIT & HO IURAA & |

T F AT UM F B FA & (o et fAfEt fegar
g

o fafoer sor wames & ST &

AT ST & ITART &

e f6 gu d@weTor 3% & ITANT |
o W F PH F ITATH

oHT HIEHT fShee? % ITT F |
fafert st= sfig (Silica gel breather)

farforr ster sfiew &t A srEEnuer A A & wrew & o
srferaeia: ITERT R Sar @1 gawni # fe R ge
avew 3%, & IO fe 6 gu diey (vaws) qur am #@
qfRadq % FROT I & AFAT # AL A a2

FE & TEEEY ¥ 9 FH ed7 &, ar [t Ja g &

qT 9 6 gU FIES # & A0 # arg ey srav @ | o
S, 387 T § ATg H Y AT & | FasTd AT STt agd
T AT | qasa [Aforsr S I AT d%e AT g TATdr JO
# fiear 2| 9 & a® ag & T & mivd Far e ar,
faforr dw #1 T1 e F A B Sar 2|

faferr St &t 9@ (Recondition) ¥ % forg ot at 38 g
F AT § FETAT AT FHAT € AT I W= I qeA qTel qaid §
(Frying pan) T@&< g@&T 9T A1 G%ar & | Fig 3 @41 4 # 97
31e¥ FT ST Fe g AT 77T 2|

3eT & A= 90T 9% d« it dier, @Y § T FIA arelr ag
# guferd seft & Fot & sraenfud wdr 2|
2 =t & (Buchholz relay)

TTAHTHT & 3aT TR ST i TAW IAdATaAT A STABHT &% dot
# gage (Gas) & sufeafa & d@aa faar sar 21

o & Iuferfa & A9 a9 Re, fF awfw Ra #F=a &, F
SUTT & T AT T &, Sl SHETHT & dd % d a97
HYE 3F & e T & 2|

et & ©F 7@ oe @1, F& gan &, e Fig 5§ qunie ™
FIAR 37 a9 e ¢ | S @A A=A, TEHEHT & TAd
TATAT (ATIRI) & FIIT I ATl 79/ g % JAget H TIH
Y & §HF SEATferd gfar

T FATS & ATHATE G HI6T TH F A a7 & ar v fea=
% WIS & Ueh Sei (92 Alohe 1 98 < % (ol FeAle ATFS 1 galre
fereta & danford &taT € | 388 J1EA ST e =t &t
ST @ A ATIRe U & Jar & |

Fig 3
9 CONNECTING PIPE
TO TRANSFORMER

=

VIEW GLASS

GASKET CORK

TOP COVER

‘¥ WIRE NET

~—— TIN SHEET
CONTAINER

GASKET CORK

en)
SILICA GEL FILLING

WIRE NET

ADJUSTABLE BOTTOM
COVER

OIL FILLING HOLE
OIL SEAL
VIEW GLASS

7 M WING-NUT

=== SPINDLE

ELN2710654

SILICA GEL BREATHER
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Fig4

—— CONNECTING PIPE
TO TRANSFORMER
FILLING HOLE
f 1

CONTAINER

| VIEW GLASS

{WHEN THE SILICA GEL
BECOMES PINK
REGENERATE OR CHANGE
THE SILICAGEL

SILICA GEL FILLING

STRAINER

————————— DRAINHOLE

AIR INLET

OIL SEAL

ELN2710655

SILICAL GEL BREATHER

HATH & ATATST GAHY ATILET AR &F AT 8 ATaqH
FTLATE FLAT € |

37ef 3EATTST STAT AT 319 ST 1T © SIwHE | Al 316 gaget &
AT fier & AT @ ST atew welie T o # athy wwar
& T R 1 #9d ge Sar € |

gieH R Freae & 9 81 & TFAHAT afhe &1 FY a0dr &
AT ZTHFHY T AT & GoA AT & Y 37 TH TAFAT

Fig5
MAKE - CONTACT
FOR GAS RELEASE MAKE - CONTACT

FOR SHORT - CIRCUIT

J\FA FLOAT

TO TRANSFORMER == £==. 17 MECURY
OILTANK /[~~~ 7 — ] CONTACT

[

|
(|

|

|

|

|

|
|

|
|

N\
i
0

ELN2710656

TS & & a Sar 2 |

3 us«iwA a=< (Explosion vent)

T TF T FH HAATet I6 € | UF I i & srar forfies
3 & FT UFE@E 15T & {E @ @0 9T © |

Ffe et vy e affie srET shaveis & HRT SFawHY
7T TEH BT ST € Al gTAHAT & (Y (&d 19 &b | agd
T ST & foras 3 eTfaued &t a&ar & |

FAY T A ZTAHTHT F AT a7 39T Fra/AHies TRrieT
q1ET & STAETATH &I A1S 3T & af = &I g9 & I Fehelt
g |

wa: TTEEAY - T - @2 - @ -sgwEnt (Autotransformer - principle - construction

- advantages - applications)

I . T IS & A § AT TS AT Tl

o ITEHY FT ET TarT

o WA: TFAEHT FT HIIAT HT qUA HLAT

o TA: IAGHT & ATH, SHAAT AT T=re &y samEr |

@a: IEHT (Auto transformer)
T GEEHR U AT ZEwEY glar & S wher argfeer
gt & ST {3 srarfires e arenfies aef<r & w0 § #rf wedr
g |

W TEABHT BT & TAFE A [¢h FS o & (a7 % Ak
g T oY # Far @ |

afa e & 9T fFFar mar ares 39 & uF v § a9 € o
B FAHT H BT & STredr € |

A qAST & FAY T | Hig b Ael g9ar % G IRa
Aot & HIT T SATSAATCAT ST AT & T AT SITAT & 72raT
TTEALY el % UF a2 AT & | g+ fRrfaat ® awr aieest &
TITHTAR & & |

T« (Construction):

T AT & A9S ST T SUANT UF WEHEBET F qifd
AT 9T 1 ST | STTEhY Y A1 & (62 9% aieadT & &<t
T AT AT F¥eh FTET ol Teh A9S & STISHE ITe (T ST FohelT
2|

TS 39 a1 IY (9T FHar & {5 aieear &t sHer: w7 q¥ar ARew
FAT & |

Fig 1 & 2 & @i &t Sfesid #ed &1

Fig.1aﬁwﬁmﬁ§ﬁﬁawaﬁwv1gﬁWa-cﬁw%m
%ﬁ?ﬁ%ﬁ'{WRLaﬁﬁ%@m%ﬁ%W%mﬁr BC %
faﬁw%lvzaﬂwv1 T ITEHMHT F1 &1 el & g fafeat
q
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Nbc
N

V2 = V1 X
rrra'TNb TN I TUST H TR 1 AT S | U & ZTEHBHT
ﬁaﬁﬁwﬁfmmwa@m%ﬁ@mwm
H gar 2|

Fig 1

ELN2710671

Fig 2

AUTOTRANSFORMER STEP-UP

ELN2710672

@ (Advantages): @ETHHHT
. T A

s IOH Fleedr T

o AR ¥ BY

e WX H T

o FA gTRAT & 3F AUC FEHHL & goqT | A(eF Ta7
zife=i (Disadvantages): @eE®RRT & gt eTf=aT gl 2|

T ST (G120 H ST TR0 & faeiia Tet w2
e |

« fe Fig 1 /@1 2 % SAGAR IHT A9C GaAT TRIT BT SATAT
& S tcedr oTe o 9T Y HTRT Al & | RU-3T3 ATel-
TAETHT & AT SHHT TRUMH o ATIT AHeS<T oAlg Y [ AT
U 79I¥ FeF FT GAXT BT AHAT &, GEFHL I &Y TS
AT stfer &t |

g (Application) @ ¥ ST e

o wfodredt (St emyfe ateear et ateear & #7 2)

@ aiedr & fer gaem & foar #oft Y@ ad®  (Fig 3)
Hat Y@ ateedl gUE

Fig 3
L
N S
B
; ]
1 _
6,
- N
L u
A
ul — ul”
B
1o . o—L- - <
5
BOOSTER CIRCUIT é

e gimwwe — gt gwmweR (Instrument transformers - current transformer)

I | 3T IS F AT R AT TS A G
o FEHE FT A@EFA THFR AT FrEmw Ff = ww
o YT TTAGMHT FT TAAT AT TIIET FT SATAT HIAT

* YT TEEWT HT ITANT FIA TRT AU 2 A Frell araenfe=t &1 Seg wer |

Fgde gEwHY W smavasar (Necessity of instrument
transformer): w197 SEtSAT & ford degde & @9 # ugH
g & e Stmar 21

HTRT aleedl, 91feh, 9Tk YOI AT HAT HT ATIT HLH SATHT
gHe @ &f AT & A FAAATAF AT | iy I weeaqo & |
STET Tefad 9T $i¥ dieedr fd 3= gidt & ieT AT av9a

& forar arfa erfer &tclt @ ofie ardt &1 a7 S=% & Srar 2|

TEET S SHgHE IAHIE BT 91T AT Ateedl T T €
S ST | WA - AT SEgHe # et " |

IT ighe ZEwmE gEghe T Ras #F 3= g/ Aeedr
Fraeet g fageter faem a2 3 & | formd o i AT #71 Hhe
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F4 & orar €| gof faenm & ford dege g & fadtes
ST 0T o FAhA FT AT =AT(RA |

FgHe fEwHY & & (Type of instrument transformers):
3t TH F egHE ZAHEE € |

=T iR (Current transformer)
+ fawa giwwrr (Potential transformer)

S 4T "I & fordl Teh ST 9T SIS STIar 5
‘CT #F=amr 2 |

= Aleedl HII & fofdl TYh ZEHHT aleedl gIahHe ST
forsa gieTY staaT w8T § PT @earar 1

frm (Principle): #Tdid= giawe a7 dwod ZEwET &
Hifq qRERE R0 F FET W F A 2

TF HHY I ZEEHT % T |, = fewmgs w1t W am
AT = |

For (Core): I & &7 FIA & ford, TE&HA a7 FH @A
Trfed gaH o ¢ &% For ag wfoemd i 9 F0 g w7
BT =TS |

F=q (Winding): fEdftas s sfoeama & &7 @+ & o
B TXER GHIT ST AT(ed, A=&T JfE I | gha st |
T SEHMHT | %9 & 39 THY o & =, &
Yo oY afdd oRT & faer 2 v Ay w8l

YRT TEEHH - 7O AT T THT ORI SEEHE &

faftwr w12 (Current transformers - types of construc-
tion and connection)

Fe2 g EaYl & fafer g fAefofaa €

I THFR GRT TEWEET  (Wound type current trans-
former): Fig1 & AR HT 9T TAHE d©F # & &
sTfar ot w9 e 8 2 |

Fig 1
PRIMARY

—=— CORE

Annana

SECONDARY
s, @ s
WOUND TYPE CURRENT TRANSFORMER
U %A THY ST SAEHY STEH ATIATHRIT THY FHT 10T
giaT & & @ Fig 1 # e 7@ 2| amma: ufeew Aardt

2

ELN2710681

FT FAET TH THR B Al © 6 5A st 1A & o Jomem
faei 9T &aT & 99 39 O SEEHY & fEdEs & ser
STar 2|

T SEEET & Jfis oY ffdes & 9= &t @e &
FIIET & T a7 &ar & 5 5Amp rEr 1Amp & R
oo g frafzor & et srafis g arft s aswdr 21

Serewr & o grafas amer 100Amp @ X arafas & st
THRT © al U WX TS UEER o 200 € waEed
fadfas & 5Amp & amer afRkE=rer & o s wwe &t
#@e=r 200/5 Atd 40 e g 9|

1 TrEw e giwmwER (Ring type current transformer)
AW v U UF (EE Fig 2 & Jga i dod & smartad
g "% & ford gtar €1 Fig 2 § us uahel wsh grafaa f{ar
T(ET T SHETHY Jeiid R = 81 30 9y giEwEe §
T =Ters S AT SR AT 9T & ST 8 ST e
TF Jaur & fAwedr 2|

Fig 2

S; e @ S2

RING TYPE CURRENT TRANSFORMER

ELN2710682

afe feeftors & 20 FahY @ ¥ g7 omeT 9 15 Amp € ar

IE G ZEEET TRAdT JgaTd & Jgar 100Amp & T
AT qT 2 |

FART AT 7T 3T o ufEer ardy et e = w1 #=a
g Afa wior g g Sar @ fF Oftd Gres w@ oo I F
o gar AT & AR 8T TEE FEHE 9RI & R FA F
fordr avg =t aar

TT THY O TEEEH (Bar type current transformer):
T JFR H UF I ATHT # B q¥ AfHE duT giar @
a7 fadfio® aBd A F FY=AT 99T 9T EEHT UF
wEiga Wi fAffa #3a | st Fig 3 # fammen w2

Ik THR & URT Z@EER (Dry type current transformer)
Ta¥ ofiqed & fordt et Wb & g9 storar oref 39 & W &
ATFIIHAT TRl BT |
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Fig 3

ELN2710683

BAR TYPE CURRENT TRANSFORMER

a« i e gme™R (Oil immersed current trans-
former) E® ¥ 31 sfide Arew & o Ifea sifvererfors
% TH T % IUINT HI ATTIIHRAT Sl 2 |

TIF AT 95 (General terms used)

forraan @t (Accuracy class) fagzar &t us sifwfea & st
I O grEwEE B Al #war & e gieat sw
fafeaa aRferfoat & fafdfm e & smwia wdr 2|
TR grAwre AT % fordr W fagsar 6t 0.1, 0.2, 0.5,
1.0. 3.0 =¥ 5.0 &nm|

T SEEHT & IIIAT A graant=at (Precautions while
using the current transformer): T ATIRO SEEHT &
AT AfcedT AT ST T8l © ST ST €y F1 aRArr
MY 9T 9% fAelT 2t &, @fs oy e | fBdes e
STt gy 9% A w2

g & gfF ufeer wrft sfowty safas oy gar & el
TR TEEHT &7 fEcia® T Tgafia AT 1 J@ar ¢ |
ot ot T H OTRT giERET H ST gar TfRae 98t g
=1fed | 78 UffE ATl & g 9f| &t ordar gaet Bdas @
g 37 WX & §%aT & |

fwa gimwe (Potential transformer)

3 wEO ® Bl &t agutia & A e | afe Gdfew
uffER o & sguterfa & s & agufya 78 G o
HHAT & TTATHF HIO § ATATNG I=F FAdd Ieqo SO AT
FT H qF F G SAT 37| A & fgcrww got efima o
=T Aleedl o= He forad geea faufar ehft |

g FATEH GTATT WIT & §f qWad & AR Gl aRad
BN W UF I Sfas  fFvarme #t gem & fod sw g
ZIHRMT & UF A FT o T FTAT ST | AT Ao A
ferfa & a8 gea Fa= & wify ST shm|

o7 e F fafedee (Specification of a current trans-
former): T% ST SEWHT & o Td q9 = % fafader
S HY @l =9red |

e ateedr smafd waR v i T fafa s| 7.2kv
3 AT TG ST T IF § T

TeT &Y

gt

T ST

fretfRa fetw

fargrar &t

T TET FHA T 3T FEht afer

frafia srufes a1 & s @= (Standard values of
rated primary current): FgiRa smgfT & v & w9
717 10, 15, 20, 30, 50, 75 MA X 374 I9HA [0 ¢ |

fauifta fado® amr % A== "W (Standard values of
rated secondary current): Bda® a1 & AFF AE TH

TffEe stuaEr g ufEER 8|

I | I IS & A W AT & S qAt
o VT TEETHT T THAT AT I FT AT FIAT
o O & fafeehn = Rl s@mn |

forwa gimwR (Potential transformer)

TIAT Y @ (Construction and connection): fwa
AT F TEAT GO €T & e gEEHET & TH & 2
g Y g€ ¢ f fase giaeaeix &7 aiee — uffey aga &9
gar &1

fava giewEe § I & 70 T F o g g T o
TeTd & STH UETT, O FAaE B AR H F I
FH=EA q41 Faaq (Interlaying) aifea gtar 2|

STrrer ST &0 AfAarem Ft FH I & ford A ATe® T
g & ST aF I uF gaY & Afvwaw adfiv @ 9 |

FAOT T T STAAT HA0T THE HF AT Bt @l & | oY aleedr
SERMY & ford |TuEs: o TEAT 9gH gt & |

U7 TfAeTe 1 Seqqw ¥ & o srerfas v fadiees ae
aw i g @ Oud auEr & gHYE & ol wi & a
STT: UF oY ateedr awe (fEdfae) @ e star €1 oy ateedr
ZEEMY & ford wTafis e Foew &7 &7 dFdT € At 3=
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qied ZEHET & (o IO F oqE aF Foeal | (AW FT
el

Fig 1 # us fawa giawR & gww weifa & ™ 2|
T 110V 9 qof FAmT e o F o fava gy
% facitors & dtee aTdt o1 T&ar 2|

farwa g % STt A fBdiaes aF 6 1 g et
Aieear favta wear & st 110V & fedfas fAfvaa ateear feafzor
& a1 "t ST "t & S % Fig 1 # fe@mar @ @

Fig 1 X

LINE LOAD
P

(V-

ELN2710691

CONNETION OF POTENTIAL TRANSFORMER

afe gt o 9 © s o 3t © @i s uF 220V
% alcedl & & JST & at TAL AJIA & AJATE fSehtord
Fieear 110 g |

fE gEwHT F ST A R Jguied |raeteet
(Precautions to be followed while using a potential

transformer): =f@ FAF MY Aleedr FEEHAT & o1
AR % R 90T & a° a= & fod 3 99F Qi Tgaar,
HEAXOT WA cHAa s =red o w 'e i i foar
gaT =Tfed |

u fawe gimen & fafeEe (Specification of a potential
transformer): fawa siawriX #t %7 #xd gy fae AfRdet
1 = FY AT =R |

amgfd @t fuifRa dteear g& ™ e g aRferfaEt
(IeTeT & fordr 6.6KV |, @I FAT TR AT

e @ (Insulation level)

g (Frequency)

T A1g9Td (Transformation ratio)
etz fstw (Rated output)

fasrar &t (Accuracy class)

aw+ g (Winding connection)
fraffRa ateear I (Rated voltage factor)

Far gRferfaat S aRT ZTRIHT Ha & SR ITUET dTeY
srfer arg T, =g (Af2 1000 Wew & sifere) smear oiw o=
oot aRferfaat st & srrat awnfaq @ o9 oo aror @i
Ty gt faehies A9 F AATAF g SAATE0r FATS
fasty @eror s #fifea okl

FicedT SEBET H A= T 3rf & i awr foeg & sreen
2l

FieeAT ZTRAHY % T 1 IS T AT

Ffreme faga & & sAmEfi & srEr a9

FIE T G

A B A TEE SRiAT © foraH UF Al dhSdl © |

fawa giowe @1 7w fRuafzor (Standard rating of
potential transformer):

et smgfe (Rated frequency): - 50Hz &Rt |

fauifea srafie aiear (Rated primary voltage): fRuifRa
T ATHATT (A dieear U diF Far gEwE 0.6, 3.3,
6.6, 11, 15, 22, 33, 47, 66, 110, 220, 400 ¥ 500KV

TFHA FAT ZTHERR AT TF A FAT (HHET HT TF AT
Y I faeg & et € o s Steean &1 wew

AW AW A= FEE diedr & 9w aw e 1
NE

AT B

fraffia fadfims atwar (The rated secondary voltage):
Uehel el SIABIHY AT U 19 FeAT SEEEY & o fgdras
Freedr &7 fgteer @ 100 strat 110V gnm |
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Tz (Power)

gawnEa (Electrician) - s=wrR

v 1.12.99 & 100 @ =i R

e # g™ - OC 3k SC adiervr - garat - atwew fafvwsw  (Transformer losses - OC
and SC test - efficiency - Voltage Regulation)

I | IT TS F AT H AT I T Tl
o THEWHT § FE TAT F THR TqTT

o TEEHT | T A ANE TAT 01 T F S HT HwAT W€ FIAT |

g (Losses)

STEHHT § AteT (core) g (Hysterisis +eddy current) sti¥
ataT (Ohmic) 3taaT e g &tar € |

g () - g (Iron (or) No-load losses) : ZiEwHY
% Y AT &, TR et dorar & forsh 2ielt @ | garfere gad
RE=TEY g IR 2 JET @1 3 waY &Ry (eddy current),
Fed ¢, RefET awma & a1y, | $I¥ ¥ FHT & &7 & i
B 399 F¢d 2|

SaT & gEwHT § FIY o gt 9T OY FEeiid w9 J
fer gt 2, safe aft Wt & fom #e g+ for gar 8|
RO @ET FX § TFHACT F TSF & a6 7991 2R
BT SO | SHST AR AT (A7) FIX A (A7) FIRE
| off Fed & |

e oY § FY woa faviw = & @t W # fon e

Tear g, a¥ft 9t & forw e g oft fore g | g et A-are-
| oft F=a @ |

ffeRffmgmWw, = KB'® A,
TR aRTgm W, = KPKB 2
et K, = fewfRfaw faais,

K

f

I i (Form factor)
K, LERC IR ERGIED

37 grat (Losses) &, &I¥ & fog I=a fafersa amft (1.0 9
4.0 Sfaerd d%) & & F1 ITIANT FIA q9T dgad Tdd qefoid &
START & AR o S @ar |

fafore & a1 3= "@gfa fag, 350w w9 T =0
TRTSEATE quT WA g aiar & | fforem, &, wifad grawe
g Al g qaT #% 9 TSN | agd STAnT e
AT 2

giEwEY #t fasft wfF, s 9 fRa &id @ ar sad Fe
B g 2|

qie (A1) W g™ (Load losses): I8 g8 J&d:, TE®HT
e & AT Sfawre & Hr giar & | srefisw a9 Gdos
U & TTALIe & FIRT HIX €T, 2R g9 I F3d €, AT did
& AT H TH FEA &, TAT ZHE FILI dleedl Ia erar & | g
B F arar gia o Fed ©| g & oy T averer & @
ST 2

TETHT § FIY gra qoft 7w fRafaa @ R gm gt
T\ S FTFE IR F W F A H aRafaa gt
TEaT e |

TG F Gt 99y (0.C) wdizrwr (Open Circuit (O.C) test of a transformer)

I [ TH UG F A W AT A A Tl
o gar TRaY qiRerer w2 # fafy & auiw w=waw
* 31 WE W F AT FIAT |

gt a9y (The open circuit)

gAT TRTY TEE, A AR G AT HIX GIE B AT HIA &
forw faar strar 21

3 THE H, UF Aded B (AL aieedr & v 8 | geen &
FROT & 70 AT FH FieedT AU &, 99 F BFdhT &=
gar qfae € e A srar @ | grawne smyfda faeft afE
FE@Id: A g # TSI aar & | i 9 AR oy oaqgha

T EAT €, ZAfY 3@ I F qHT dfET g &0 el
o ST @A 21

afaer ITHTOr FF Fig 1 & goriam 7T €| aredrdy, Fi¥ g &t
Tehel HYAT € | ateaardY, frerteor aieadr #T 9= H | aieadr
& T @A | AT I, JFahd AT & qIE § AR
T FEA & foI SITawas ATehe STeel Far ¢ |
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Fig 1

LOW VOLTAGE HIGH VOLTAGE
SIDE SIDE

]

5 6 A
T o] &/

RATED AC V
VOL-JAGE ~

N

OPEN CIRCUIT

S Vo Vo Vo VoV Ve Ve Yo 7 T

— oo

o

[e]

ELN2710711

OPEN CIRCUIT TEST CONNECTIONS

FIT G F, TEEEY & T ff age = 7w o7 g6ar 2|
Ierevwr % forw, afe 3300/240V TEETHT & qLIeTr & o
TET & At aleedr, fadios age &t & AR, #®@E 240V
AferF TLAAT & ITAH BT 2|

ZEEET & fRdr off grge 9¥ AT TR S g g9 n,
FfH 240V 3T e & Ram o7 =T 8, forad 3= dieedr

A1ES H A9ET T oA (A9e) 2| FACY dlee [ T | SAIAA
U T & | 98, T o a=ar & o siferspaw e &7 71,
et off ferfar & @ &)

F g, AfAFHaH w9 A+ Fxar &1 OC adveror smyfd
F AT B, gEHHT & Lo Agiv & a9 sEr Jrfey |
ardfa® (aéi) dte g (W,) 3T 0 g ST 0T 3 ST qohelt
g

e g =W, =W, - W&\ afar g

W, =W -(,)?R

W0 = 9efed aresdiex &t afeTr

A fed dier g = (1) R

R = argf< &1 gfaxiy Sed OC aieror &7 oM &t Sy 21

|, = 9T Tfed F2=<

TEEHY HT @ TR99 70w (Short circuit (S.C) test of a transformer)

T2 . I S & AT H AT TS S qal ¢

o UFA FAT ZAEHT HT Y TRAT L0 FI H1 A T

* IT FieeAl TR & TRUT H, TEEHT & o Tl te qTuT ARG ITRT A1 0T HAT

o QST ZI T ITUAT HLAT |

g qfe aiervT (Short circuit test) :

AT TLrA0T T, OC T % AfATRFT Frawrey goor afea
STAS H AT FIA & o7 ATawas® Srar & | T aeqw &
fore Sy & @y SRw &t Fig 1 # gortar 1w 2|

Fig 1

L

c HIGH LOW
/ \ K_\ VOLTAGE VOLTAGE
AN
AC v
SOURCE

J C\D

CONNECTION DIAGRAM

TR 1 7 Tt ATEE 1 AR T ST & | g
¥ I AteedT dded 9T & W FH Al F g6 AwE q
AT o St @ fF frefeor g, snftex & & yare vl
o forfa & gigwnix &t wfasteam (Impendance), Fig 2 &
9 T AGATY, Feael oo Sfcrarem & aidr 2|

ELN2710721

Fig 2

REDUCED
PRIMARY SHORT

VOLTAGE V50 CIRCUIT

ELN2710722

EQUIVALENT CIRCUIT

THETT &1 I dleadT A1ge I¥ fHar oAt @, #its fefzor
FieedT # HH TfAwTd F1 TgF FEAT glaersma eiar € | 3300V/
240V ziawrEy # fRafa &, 240V F 5% #T ma&m 3300V &
5% % TTT TARTT HAT ek q¥er 4T 37fers T (Accurate)
gl

ST FleedT Hl TATIS HH HIA 6 AT Foad W1 AT v
% FH & AN, F(H HIX g, FART & a1 & oW1
AT &t 2| gafon a8 FaetRe €7 & g & |
a1 faaeft wifa &t Amoe & ot sgeT atenATdt, Fa arar g
Ft & dha FOT, gAfg futa wfda g et €1 I &
ST Rl oS & go YERE A AT & ST "t €| A
% & @t 7 3= dieear @EE & 9t § g 2|

R, qe sfasy 21

X, T veoea g |

R, = dfeedr A5s 9 goF gy 2|

X, ST qleedT ATEE X I AT € |

Z,,, I dieeal AT€ 9= oA Ffcarer 2|

Pac
=€ ohms

eH = Ia’- oC

R

1"}" ™~
=€ ohms

eH
5C
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R X, = 47244 - R%an ohms

et |, V,, @ P_ #er: agafad i, atee aur ate @
TR, Z,,, TX,,, = dicedl A1EE % &t § HaT: qfq<re,
SferaTer @ YerFeH € |

zimewe it garan (Efficiency of transformer)

IV | 3T IS F AT B AT T A Gl

o grfE F et ® WY gfaarar v o F3A

o o e T o sfaema wit affa w30

o UF foaeor giEEER 1 T faw gaan #v et 3 |

TAETHT &t ga7aT (Efficiency of transformer) :
e el A3 TR AT FEAAT

et =ifte ftw ofee -
n=s —— =
[REERIER] ftw oifs + g
STET: 1) FTEAT FT 2h FIA ATAT TA TS © | T FHIHT (1) &7 Y01
100 & O FX ad & F&AT Twrd § s |

TTEBIY FY T87aT 95 & 98% & T¥Td § I=F il & T o
g & grewni gra AT afss 128 5 % % & |

FETAT Y TUET FXd T I8 SH & o 3w six fnfw oifeeat
FT HTET WO T F¥eh GIEHHT A H A 6T o | 99 a8
STEETHT H o & Tefeaa wifa daer aderor & s & o
aifua wed o srfer erfer it 21

grawY faefeo et kVA (MVA) a2 stanfRa eidt @ gafosr
TETAT F FHIH F [ g o J%a 2|

KA out ™ PF

= PF) + Copper loss + core loss

out

iferraw erar A fRfa (Condition for maximum efficiency):
TF SFEGEY &1 AT dd Aftesaw eidt @ 59 fRa g
TRAdAed e & qAF eidl © | TAY N&1 | aid 7 gid, dfe
% BT & GHTT &F al I&Iar ATehad ear & |

IeTE¥0T (Example): U% ZTEEER &7 fgizor 10 kVA 2200/
220V 50Hz faw afumsi & Ay adifera far |

g qfeq oifeh faer odeor =340 W
gar aRky afth faw o = 168 W
T FX

) 39 ZEWET & IO HIE 9 FEAT
i) WX o ax stfersaw garar idr &1

AT 9feh urE 0.80 o 2|
T

) T WX 9% F&AaT N
FL

_ Pout _ (10 x 10° x 0.8) 100
Pn (10 x10° x 0.8) + Cu loss +Iron loss

_ (10000 x 0.8) 100
(10000 x 0.8) + 340 + 168

94.0%.

ii) ST FETAT I WX IR AT & A ATST FTH = FIT g
T YL diaT g = Hi g™ = 168W
AAT TOF A 4= = |

AT F&rar o 9T = |

7 U AT At g PR = 340W

M T AEEE = (1)°XR = 168W

2

R
Therefore, ——=-= 340
IR, 168
or T =11/@
340
7% a8 T ¢ fSew wifte &9 S @
Therefore, P = ‘/@ % (10000x0.8)
» U atmaxn 340 .
= 5623 W
P = 5623 W

atmaxn

70.26% of 8000 W

0.7026 of full load.

IR : g (NSQF Smifte - 2022) - st 1.12.99 & 100 & "t Rraia 303



or

5623

x 100
5623 +168 + 168

Therefore, 7Jpnax =

= 94.36%.

% fam geran (All day efficiency)

T, TEEHT AR ATAFHAH faaqeor grewwy fGaw 7 Fa 24
ST e JUT WX T AST &1 | 37 T & [Aa<or &Y T=ree e
e & ford grwmE Afvafor G s & g qof e #
g § g AT 9 I IHAT AN ot |

All day efficiency

Output in 24 hours

B Output in 24 hours + losses in 24 hours

I']all day

_ Output KWh 24 hours
Output KWh(24 hours) + losses KWh (24 hours)

T=T AN FT g T i & forg far st & saf ara &1 g
39 T¥ iR Fear @ & grawnix fhaw aua a% aie e @
g Y &t &1 gfdwa #r e |

I : TF 100 kVA faaeer greiwsT &1 quf g 3kW @
quf HIE 9% g9 AT AT dfaT gt § qu &9 8 o g
g | oY R g it ST W & SveT Sirar @ 7 e 3
T W 9¥ STt AT ST 2|

a) TR o THF P.F. 3 7w
b) stefqul sT WX uHF P.F. 4 g0
c) feam & 9w W § |

Fel fea® & &rar & T

&« (Solution):
9% 9 9@ &7 § g #1 & P.F. = 1.0
a) T WOl 9% i "HUel # AT A
=100 KVA x 1 x 3 = 300 KWh
b) STef qUT WIR 9T AR HUE § FAT (H
=100x 1/2 x 1 x4 = 200 KWh.
quf AR & T KwH & T =1t
=3 KW x 3h = 9 KWh.
qof WX 9%
dte g =amEr gE =3.0+2=1.5kW
e quf WY 9¥ d91 g
= 1.5 x (1/2)? = 1.5/4 KW.
A g QUf 9IR & &9 3T g
= 4 Tvat & forr e g™ + 4 wvet % ford dfar g
=(1.5x4)+ (1.5/4 x 4)
=6+1.5=7.5KWh.

STHERIHTY (24-7) 598 = 17 v 3T WX &l & |

17 =vet & ford R g@m = 1.5 x 17 = 25.5 KWh.

24 =gt % fordt 31 &1 = (9 + 7.5 + 25.5) KWh
=42 KWh

f all day

_ Output KWh 24 hours
Output KWh(24 hours) + losses (24 hours)

(300 + 200)
(300 + 200) + 42

= 0.922

n =92.2%
allday

e &1 areat e (Voltage regulation of transformers)

I . TE IS & A H AT IS AT AT
o TAEHT F TiTdl (FATHA H qRATNG HIAT
o THGMT F dteedl FETHA H TOET FIAT |

Fieear fam™e (Voltage regulation) :

Uk ETHWIHY T Ateed (HATH =1 9T 9% fGefier ateedr o=
FT A BHAT & o qoF 9 AleedT & Sfaerd § 2k 6T Sar
g wrafie srrEr i ateedr fer e T |

IE TF Al Sfdawg & ST 5 gEwHT % TH07 § qof 80
suiel

HTT BT AT & ford oTfa 01 SF aaTeT AT(ed F1(eh ateedl (MaTaT
AT 9faa IO 9% [+ T2 Fear sar & g wrfors it
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& ary giar | 3127 (Example):
11KV/440V, 100KVA STRIHTHT T fEdi= ateest 9% AT-aie I

ATATA:

426V%Iﬁm%ﬁﬁﬁﬁo.QZWWFaﬁMOV%I

:Vnok)a\,;-vmd)(1000/o STAHTHY & Alces] [T & N9 & 0T &Y |
load

& (Solution):

W%Wwwmaﬁﬂaaﬁmvﬁ
vV, -V

meaﬁﬂﬁmvs% % et T Fr gF _ oV S x 100

S
ﬁwﬁﬂmﬁam:\%xmo

S

Fleest AT F1% :%_(;HOX‘IOO

T ® Y o T S A 3 A o) fR #ed e % .

I & AU goF TRTT & fordr gt # Aifey THRT § At S =ﬁx100
2 | sfcrame 7T &7 =T Srafs o) wratia #¥ A s srerEr _39%
SRR & fEdtas = erfRa &2 3 s ara ek qume

g &1
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tae (Power)

gawnma (Electrician) - g

v 1.12.101 | st et

N THA W EEERT w1 "W S=ew (Parallel operation of two single phase

transformers)

T . 39 1S & A H T TS ST qh
o ITEMT F AT TATAT Hl ATITIRAT TL FIAT

o T FHEHY F AR H TG FI4 & q° U7 6 A ared Tfeaeert it g a1
o FEHHT & NARET THAA FT (HATRA FEA F J0W FeAT

TAEH & TATAY T &0 smawwar (Necessity of

parallel operation of transformers)

1 o9 9E¥ F AAT @ ST A7 @7 SraT AiUF SR

AT T &F @l 2 |

ST qTEY &0 AAT < ST a7 Fael ATT9H ZAHTHL I
Ut TS FETAT 6 AT T FATAT AT AHATS | T 6 GIABTH
T fErT "ArE" 3T ST JhaT € Y ST AT Y@y
afdfemr & forg 9= o g & |

T T TR & T 1 STFTEr AT F&7aT8 aadl & 1Y
g &Y e & |

T A T AT faraaiaat agrar & sriq 713 uF i
G &Y AT & ST FTH AT HLAT A A TTAFET TS
At T AT AT ATYRA FT FHRA & |

TEA TST U AT ZIABIHT G ATRF gfee & Arwemas a8t
& | 3T 31 AT 7Tk STABTHRT T STTRIHAH &IAT & AT THIAY
TAT AT =T F AT ATHIIF © |

BT TTEHEL % TELET & FAGHT a7 SATH ST &
e Tavam™ A @arel #1 @9t &9 & v ¢ |

it (Conditions)

—_

a A W DN

AT ateedT AT

FIE diedsT THI ST AT

T 9fq gt (srear gtaerd) sfq arar

SRIR-SHll

HATT FHAT SATHH AT I ATA (& el fawmae, for 3 phase

transformers.

T & (4) 3 (5) of &7 & stfaard & fiw (1) s (2) # sifa
AT & qIE HEAT AT |

(3) % ATI UF ATIH HAT TF e Bl & ATHT TS TATHIT T
2| 3% FEwERT & i, 9 fFuee 39w gnml

AT g (Parallel operation)

Fig 1% @aTwie & aafere ot ushet el gTae wafdie B
& g% TTAfHE Te UF & ATYfT & 2 ¢ A fEdfaw aue uw
IHT WX H AT TI HLT 2 |

Fig 1

J’AC SUPPLY J’
=

250V,50Hz

z

I 250/100V

} 1KVA
52‘
-

0-150 Vq/;

100V
ZJ’ ;)'_

TWO SINGLE PHASE TRANSFORMERS CONNECTED IN PARALLEL

ELN2710911
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ST AHTAY @ &F 37T Afers e Taiford 8f 1@ @ ar I
AT TF J2 & forr fe wfcaes @ &= =fed |

Fieear s (Voltage ratio) : afe fafymr gwme & g
facfiores &9 T 73 Sicedr aTe aHTY § € |F 7€ | |41 ve it
T2 FHaT | I fBdigwt & dr= aRe=Ra g el (saka
STt | o) e e efimer e § st € | gy
#Y wfcare oy € gafod frvarae 1 oy gfed a9 gy #i
TRE=Ra FX GohdT & AT Afa< g9 2R Iq FT TFdT 2|

STa fEdiast a¥ 9 gar € at IfREE’er R SHHE S
ferfoat e e & gg i a3l | 3aford qof TR aaTas aatea
e ®, famT uF grEwR &, stfaRes Sford 8t o o Iof v
fofw s ' e
wfasmen (Impedance) : &t STH®MEY g1RT o ST Tt g
3% fAuieer % g # & @
gfe I stifehe sruraT snifas gfaememd sa% fAao &
[ERIEIGRICIR A 15
o IAE THiE T aaE 2|
Sfer Tiw Tfaarer & O qE § A (Srid Sfoarar #
sfcrter & rguTd) &t et & forsrer Fior & afRerfi gtar @
ZAfC G (T & qATT # UF TEHET 397 AIX gavT aY
aTfaT TR 9T FHTE FH

AT FYAT AT w1 " (Verification of terminals
or Polarity) : 5T gt 31T 1ferss STH®TH it 3 T six
faeftor® oY & GATIR § SieAT & df FH gadr & A &1 0%
AT STIST ST ThT & STAT & AIST & S I=F TRE=LOT 9T
Ioq & |

gadr H T FLA & ford ATH TFHAT Ht A= & b o <=1
g -

TEEFR #1 Aviee (Rf dwogl) & w=mew
transformers)

3= qleedl dUe & UF [ &t O dicedl ade & UF O &
Fig 2a & @mo WS |

.+ 3 g B F @i o aee Avft & S

AU ¥ (LR TieedT & ATeH ateedT Io AT 7Y ateedr
AU 9T T FHY |

aﬁvzmmv1ﬁm%ﬁw%FigZaﬁwﬁﬁﬁmTw
& wrafi siw fodias emf Ay & 29 @ avmes i) & o
st X freida A g S Eoes & o A ' afe
WFig2b%a§'ﬁﬂ1§ﬁ%aﬁ?ﬁﬁHVzv1aﬁ@a§Tﬁmﬁ%ﬁ
HfSw w0 | 37 a7 FAfvaa gar & & foda i) awfRe 2

Fig 2

ELN2710912

a) V, IS LESS THANV ; (Vp-Vg)VOLTS  b) V, IS MORE THAN V , (Vp+Vg)VOLTS

afe gEwET | UF ¥ g Y Fig 3a % SR € af gaar
feretea geTers e | afs faodia R o 1Y Fig 3b & sigam
& At gaar fareiea s &1 anTes gaadar e Feardr
e |

Fig 3
H.T SIDE L.T SIDE H.T SIDE L.T SIDE
Ay a, Ay ay

3 H

A & A a
a) SUBTRACTIVE POLARITY MARKING b) ADDITIVE POLARITY MARKING

ELN2710913

(Series (Secondary only) operation of

IV [ T UGS & A H AT TS AT HAl
o Jofiag | T FT ATATIHAT FT U FIAT
o Suftam # TETE H IOT FIA F AT FT qO FLAT

sofia= w=meA (Series operation)

Fig 1 # a7 G919 ZiwHT &t Aviiwd 7 (frh aaest) J=em &1
Faro s feEmEr e |

ot sz w=TeA #t strawEwar (Necessity for series)

HHTA: ZEEHT 8 AE | & 899 3TYE AR AHeIe
(secondary) ateest § ITeTl EdT & T F© ATATHF T o4,
36V, 48 V fasiy 33w 3 9T FIA FEEET (FFvET k) &
St § JoTe a2 |

ST T | AT ST SR HT AHVET A gaar & aaiford
f3aT T & a9 dteest 1 AW BiaT € T Fie ST qHE B
2|

St 57 s 3 79 (Condition for series operation)
T CEEET § TH ST A1,

a) oSt AITA/ed ATITT THF SHT AT(RY

b) gaar (Polarities) &A1 &t

TR : gAREE (NSQF dmifte - 2022) - st 1.12.101 & gwifia Rreaia 307



e) Ml gEHHY & KVA e g g =nfey

- f) wfcera $hew/ sfagfre Sfia et g &/ 8
=1fey |

Fig 1

gttt (Precautions)

o AT TEEEHR HN AFHULY FT LAAT TAIAT TET ANH
| g1 TR Avft FAS A aE TR B ATHT
T FIA & G qiee I T 20 |

o Y ATEYE AR T TAGHT F AH0G & Y AT
FieesT AT &t TET 2 | At e A weedy aufn &
AT WY F AT FT @ ™ |

SERIES OPERATION OF TRANSFORMERS
(SECONDARY ONLY)

ELN2710921

c) FAT T/F & T &HH & (FIT AT & 2139)
d) 3T ZAEHT T 3L Alees FAT BT 1Y
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ter (Power)

gawe (Electrician) - ez

e 1.12.102 & 103 & wwifea R

W %w gwwr - #Aww (Three Phase transformer - Connections)

I . T IS & A | AT IS AT g

o ITAEHT TIEAT S &l ZTORAT HT HIONT (At TAqTAT

o ITEGRT F ThIT FI=] HT TEIHTOT FIAT AT Tk ITANT T4 |

TG &% (Transformer Bank)

A YA JierAT T Wi ZTERHT H1 A =it qwT=ae &7 Far
AT A1 FeAT FATET § AR (AT AT AHAT € TS I8, I
& Tt yave & agfed R ST & at §9E SRR &% Feadl © |

T 19 AT STERIHR % o qieed 31X oY qteedl Tiel % afided
WY | AT ST § UF 14 HaAT (a6 & e & ford awafea
& o =

TEEFR & Y 7 wEr & wratee s fds goew A 9w
emf T & ST THT FAT | & | A THA FAT THEET F %
Y oft T T Tt R S aewar & S g 9= ateedrn
e e AT fF =R A iR s @y dieear e R
AT T § et S € at g war s @ F gEen
TIE ®WR IwT # "t F1 (Y -A s7ar Y-d) = TR

'R - = (Yy)
et — T (Dd)

A TR — 'Y (Dy) qW=i &1 T fHar 9 qear 2 |

T FHT TR I Al Y Fteear
[EZIn [EZIn
e D d
" Y y
st z z

Fiofrwr feremusr  (srumeer) (Angular displacement
(Divergence)): 7 @l % I= dlcedT 1< o dteedT (ATl
& efieer dieearstt & di= U [Afvaa For aawr gar 2 | 3= ateedr
AT Y AlcedT & 9 G0 Fell Fa=e 369 a1 T (€ gvm
e e ave & et |

e I=F Ateedl AT A ateedl [HAT 6l aIe LR-LR 2T
TwT-3wT | Fig 1 (a) (b) & AR aw i € af &ar e
I BT | Ao afe @Y ateear aue wwawt # Fig 2 (a) (b)
FTATY Ioh A FY 32T T at R aleeTden § 3= ateedm A
Y aleedl due § THT FAT faeama 180° e |

afe srafies 3=7 ateedr e fedfas oy ateear famd & aoet
& Y-D srrat D-y ® Fig 3 (a) (b) & STATE & & faeam = 30°
g |

Fig 1
01U o1 01w O1IN

Wik W2 Vit V2 Wik W2

W 20, 2v Y

2V, 2w, 2W,

o2u o2v o2wW O2N

a) Y - Y CONNECTION

[\ 2v
1u{ 2u{
W 2w

0° ANGULAR DISPLACEMENT
b) VECTOR DIAGRAM

ELN2711011

Fig 2
CONNECTIONS PHASOR DIAGRAM OF

INDUCED VOLTAGES

HV WINDING LV WINDING

U, 1V, W, 20U, 2V, 2w,

TIPS

Uy 1V, W, 204 2V 2w,
180° ANGULAR DISPLACEMENT

(a)Yy6

W, 1V, W, 20, 2V, 2W,

Wy v W 2u, 2vy

180° ANGULAR DISPLACEMENT

(b) D6

ELN2711012

FhroTrae oo & frermaer # fRem woner v e
e & AT i 21

af¢ woet & Y-d ar D-y ® Fig 4 (a) (b) & gar awafa
frar s At =i Steear w1 e +30° gRm

Y dtcedT A & Fig 3a 31X Fig 4a ® fafia awwn & afRads
9% &7 & | g6t 9% Fig 3b ¥ Fig 4b # wafiia 3= aieear
TR Y erie FrewT § Tfkady & e S § s giar 2|

309



Fig 3
CONNECTIONS
HV WINDING LV WINDING

PHASOR DIAGRAM OF
INDUCED VOLTAGES

W, 1V, W, 2U, 2V, 2W,

mx@

Wy vy Wy
-30° ANGULAR DISPLACEMENT

@) Yqy!

W, 1V, W, 2U, 2v, 2w,

W, U2
1“ TRV e e

-30° ANGULAR DISPLACEMENT

ELN2711013

(b) Dy 1

giaar % forr TAeer ST oF ot Sar € AR A aEa
ateear &t Fig 5 % AT 100V wr=r st 21 (Fig 5)

Fig 4
CONNECTIONS PHASOR DIAGRAM OF

INDUCED VOLTAGES

HV WINDING LV WINDING

Uy 1V, W,  2U, 2V, 2W,

xb

U v, W 20
+30° ANGULAR DISPLACEMENT
(@)Yq1

U, 1V, W, 20, 2V, 2w,

U_i v o

+30° ANGULAR DISPLACEMENT
(b) Dy 11

ELN2711014

whie e et T.T @&+ (Scott connection or T.T.
connection): IS fauIw I § 5% AT FHolT qvae & fordr
Fifea e & Iucted & SIgaT qifod ATSH ateedT AT Lo
TEY & Tl & | @1 &Y 37 ST | e STH 3= & FhelT
2 | ZHFT 9T XA & ford whie aafmrd grE®ry &7 ST Star
g | TE Thic T SIEEMYT dIF Fell & STEHRHT FT diF FHell
& ferh faerar & awEfee 3 a7 a9 2|

T W A% T IUANT A1 HeAT Bl &1 oAl AT & fordr
ft s e S awar & s e ae § &R |

I& gHEEY &% d Aefad st o fGdhs aud
Fig 5% AT &tdl & | arerfa i e e w#er: CB, cb
& Fig 5 ® =reh &1 7t @ | 371 grar ford oY eewriy Fed
g, #1 fe=rrEa 0.866 &A1 € i STt o fedos ader &t
T T ST T (AT D #iX d ) & SiS T 37w
& STt e fodias s & fenrfaa G s 2|

ST TTEETHT F7 gAT T A ST e grawH qrrfis & ot
fox B, C &7 #ar smyfd & e i € |

Y TEEHT & fadias & uF Y a & o g7 g% &
feciter® % 3t Rl b 3 ¢ & i Far i areT < & v € |

Fig 5

100V

100V

O O
PRIMARIES \ SECONDARIES
MAIN
TRANSFORMER
(a)
A a
2 2
D (=}
S 7
N
v |p
© \ ® ¢ 30° 30° 5
Epc Eps
100V lge Lab

b) VOLTAGE VECTOR DIAGRAM ¢) CURRENT VECTOR DIAGRAM

A a
B b
(o] c

d) SCHEMATIC DIAGRAM OF SCOTT CONNECTION

ELN2711016

Fig 5b & wafsfa afesr amfee &7 favewor 3= 9= 9 =tar &
ﬁaaﬁmED aﬁ-{EDBmwv%aﬁﬂsmwﬁﬁr%mﬁ%
DB 3% DC @it guee ame gl afvws  siv Bt &
g €1 Fig 5d & JieHT s dewy (RE 3@ @ 2|
awaTg B[t T 9= Y1 100V 2Heh AT € Ateed B, FHATE
ISt &7 o @ 3% /3 /2 x 100 = 86,6V F T &, AX
A % T a¥ dtcear & 90° gvT & I " Bl ateearst
% forar ot @ etar 2| grEwwR faiRe @t KVA feieor

FT 86.6% Sfaafard T&dT 8| I9YH AUC ATATT & ZEHEHT
frerteor 1 o F¢F 92.8% T ST @haT 2

9 Fer F G Fe § TR JAE #A d (3-phasae to
2-phase conversion and vice versa): faga aifth smyfa
F ST SIgIanT # 3 ITER oY faga wieeat v afeT
STHERTHY | 3T FHAT ATYAT A9 Sl 2 |

TAAT | ITAH I AT (o T & 1 FeAT © | FAIrd AT
FHAT &1 31 HAT ATI(A H TRATA HEAT ATIIF © | TH @lE 3w
ERT T fAr St g

310 Y : TR EE (NSQF dmifte - 2022) - snam™ 1.12.102 & 103 & gwifaa Reia



¥ THA FAT THEHT i FweT T=mew & fodt (Three single phase transformers for three

phase operation)

ST [ 39 1S % A | AT TS S qal ¢

o gt T ffdiaw @uet & Rl 9/ @R F et ® oRtaa #9 |

o YT AT Tiedal & FeAT AL IQ@T AT ®t A@ FA A |

3 AT FleadT UL AT T Ifh TRATT & T2 & o
e fafert Sueay 8 | 9 gEwR & uF wE & grtheE oY
faeiiae aiet & ford = @ fafer @ 5= aee awaf=ra
ST @1 & FSra& di elT TS & FHSTt 6T ST 377 Ty
u STk, 38
gt 9 Y fedest 4 Y
grafet 9 Y B 7 A
gt 9 A fdfest 9 A
gttt 9 A fBdftmsmt 7 Y
e/ Rrae st Y/Y s Fig 1 & i greenix & e
oA & e #1 wae e @ @ 9w g oy ST 9=
Freadrsil & ©UTY fordr stfereraw foaerft & w=ifs gfaeen
TFRL AT T & o, Fifesd T F1 aRATr eady g 2|

TE I FAe IH THA TATT I FH1 TITH FAT & T WX dford
& | Eret &Y ue &Y T dteedn & ford Y % efiiae & R ax ateedn

V #T qFE gEEee & R S el V/ /3 Fed | |
IG@T YT & S¥E} 2|

g1 & St =T | =i & a1 % Fig 2 # fewmman i 2| Gdfes
Y STerfareh YT ateedT & i STATT T TR & ST

ST &7 1/ ,f3 AT &t € | srafhes AT Rt amed ateear
% &t 30° fawaTae 8T & | 37 e FT Y& ITANT THTLIT @7
F T o a¥ gar 2

Fig 1
01U o1V 01w 01N
Wik V2 Vibooaar V2 Wik W2
W, 20, v v, 2w 2w,
o2u o2v o2w O2N

a) Y - Y CONNECTION

1v 2v
1u4< ZU{
1w 2w

0° ANGULAR DISPLACEMENT

Fig 2
o1V

1U4 W\sz V4 Wy AW WWJWVZ
AN
— Y

2u, wf\?zuz 2V vy 2w wkl 2w,

l 2U O 2v o2w

a) Y - A CONNECTION

o 2v
Ww—§—
N
2u 2w
w

30° ANGULAR DISPLACEMENT
b) VECTOR DIAGRAM

ELN2711022

ELN2711021

b) VECTOR DIAGRAM

T - A s Y/ A s=r g & Y 3 S i
foramer # grafra #3d @ oY fEdias 3+ faders awwn & A

FT-3 et AJA @ww : Fig 3 § i grawerde safia
T & S ST @Y BdEE e oiw & A § w2
YY @waee & AT STafHE d e T atedrst & @
Fivfer fawmae A=Y ST € | 39 avEe # UF AfARE a1 I8
2 % afs uF grwrT s & ST @ A gt SeT | sraar
V-V # q=Tferd a1 Tear & | V-V & 58 58% & FHa &THaT 7%
srETford 36T ST @ehaT @ SR JTT |1 % 66.6% X S=Tfrd
&Y &l

FRT — AT yar A/Y T+ ¢ g8 gy I a8 SuAT
H T STAT & STET ateedT H = HLAT ATavE qey aidv

2| IeTETO & ford I=T Aleear A= HT F U H | gE
Fig 4 ® fe@mam mar &1

ST A fEcdia Y@ ateeard AT @1 97E 0F A} & 30°
FAT qTe eidr ¢ | fBdas #1 gt aleear & gua To®

STEERT & SO0 AId & f3 AT etar 2|

TR : TSI (NSQF difee - 2022) - st 1.12.102 & 103 & gt Rregia 311



Fig 3
o 1V O 1W

U4 1U, v 2R Wy

201 2U, 2v, v, 2w 2w,

i

J T
ki

O 2u O 2v o2w

a) /\ - /\ CONNECTION

1v 2V
1w 2W

0° ANGULAR DISPLACEMENT
b) VECTOR DIAGRAM

ELN2711023

Fig 4

U4 W2

., Zv1+_Mf\_+2V2 Zw1+_r\r\f\, o,
o 2u l 2v lzw O 2N

2U,

]

b) VECTOR DIAGRAM

ELN2711024

3- simwrr #1 gwiaw (Parallel) # s=ew (Parallel operation of 3-phase transformer)

IR [ I TS F A H AT I T ol

o THIAY TETAT Ht TRAT™G FIAT

* 3 TAGHT F AH(AL TATA FT TGt FT T FLAT
o FH{EAY TATAT HT ATTRIHAT HT a0 |

THiaY =t (Parallel operation)

T AT 3T F AfIF FERWET AT THAL § TAAT 8 IT6 TZALT
iR F qHAT § AT FX T & T AR ad € i}
TAHUST ATZE HT At a9 91X (Fig 1) & U g & dafora
T STaT @ JE SEwrR FT qHEaY T9TEd Fedrdr 2|

TAEHT T THEY T=@d # 99  (Conditions for

pararopertion of transformers)

S 3T AT ST | ATAF SHEHT H FHAT H AT AT & a9
e o1 gTEwniR % d8dY H1 Tl # dge FEar © |

1 Fies FGAd THE ST AT(RY

2 wfa gfie gfiew ar sfowa ffsa qam g =nfey foses
Ruada #iw wfacty aHr & @i (X/R) 0T =€ ST
=ifey

3 fRfe (gadr) awe g+t Jmfey
4 3 ZIHHT &q:-
) % e aHe gET =JrRu

ii) @fewr aye W @@ g =Ry (Fafia o faemde
HHUSL ATEA dleesl & 1 A BT AT(RTY)

3 SOERRY ® W@ St (Parallel operation of
3-phase transformer)

Fig 1 & SE®RR & THIAY TATa & Q@rdr & 560 JHeo |/
THAT ZIARHT HT TA (SET-TR) T A 8T A1 |

T T qT STE®TH &1 ST G (Y/A) &7 Y 37 ALy
ST AFHIS ATEA Aleeol T &1 AT(eY AT ATZIST ST AT
FA T B qd TEALT AT GRS HT qheesl AT TA ST
Trfeu|

a3 37 g et et AT & T auia § s @
gfaerd T T8 & AT SHEET 1 7 SH1ST SH%THT 2,57
STYT & A9 T T § Tei® grawr &1 KVA IET & Sigaw
#te 3T =1Ru 1L (Fig 1)

HHTAY TATA JedT JTATS o foIT ST ZTAHIHT T [T THA
g e | afe T./F &1 sfaera gisw e &t aa wear T/F
I=T TR e I HE HET A g0 7 P.F. 9 &1 &3 |

312 Y : TR EE (NSQF dmifte - 2022) - snam™ 1.12.102 & 103 & gwifaa Reia



Flg 1 INCOMING SUPPLY LINES

) L @]

415V,50Hz 3@
AC SUPPLY

A/Y A/Y

~ —n AN 415/240V e —~men 415/240V
r wl P PP 100KVA 50KVA

U, 1w,
10, W,
v, ™2

LOAD BUS BAR

240V,50Hz 3@
AC SUPPLY
&

PARALLEL OPERATION - 3 PHASE
TRANSFORMER - CONNECTION DIAGRAM

ELN2711032

TR : TR (NSQF difee - 2022) - st 1.12.102 & 103 & gt Rregia 313




tae (Power)

gawnma (Electrician) - g

v 1.12.104 | sw=itta e

TARTHT FT INAAA - TEARHT AT AT T

(Cooling of transformer - Transformer oil and testing)

I | ZH IS & A H T IE ST Fopal -
o @O TEERR F 9T & GO FLAT
o giae & forg ST Rt &1 avi= = |

Scan the QR Code to view
the video for this exercise

Tae #1 sragwar (Necessity of cooling)

T4 1 AW |, TAY q§ AT A7 % A, AT g A_T qwan
BT & FIL, ZIAGHT B ATI(A & ST AT © al, FABHT
TH & SAET @ | T ST w9 AT SEr @ ) ded &
ATT T FH FHIA & (oY TEHTHT & AR IoTT FHAT H AGHSA
¥ fasfRa faer s =nfeu |

TR | sfae & syt %t fafimt (Methods for cool-
ing transformers): ZE%RER & o & ITANT g8 fafemm
frforfaa &1 s % amEst, ST qur & 9T R
FXd g Ol it wF ar ot ar wfew Rt & e &t
AYATAT ST qHheT & |

wfa® ag &t (Natural air method)
arg & s fafer (Air blast method) (Fig 1)

- LI

~o - — = ol -

CORES

DUCTS

——o—

WINDING /;"D

——o—

—for—=—

7, 7,

AIR BLOWER FAN

ELN2711211

STaHfa® da At fafer (Natural oil cooled method) (Fig 2)

A &1 aaga =X (Oil blast method)

a & St g9 (Forced circulation of oil)

aet 9T Ster sae (Fig 3) (Oil and water cooled) &
gunifed (Forced) def @ Tt Ifdars

Fig 3

—
COLD WATER
INLET

—
HOT WATER
OUTLET

COOLING OIL =] —
L -— 1= TRANSFORMER
WINDING

OIL AND WATER COOLED TRANSFORMER

ELN2711213

Fig 2

CORES

= = COOLING
I PIPES

TRANSFORMER — - —

OIL - COOLED TRANSFORMER

ELN2711212

314

TTgfas da sftae fafer &1 Frraa: 100KVA T & &3 e
# faawor giewR % forg stommET Star €1 afaw (smE-am)
g % ATHa® A H TARHT 9T § FHT H ST FIA &
forg ImatT fom ST 2

arg = fafer (Air blast) ®, gEwHR % #ag 9 a1 # 9
(Blow) & forg dwt &7 9= o Strar & | formass #er I
ST, AT % S § FA il 2 |

200KVA & 1fer etHar & g% &t 98 ad & IaIRT &
A T ST €| Aed a9 FY, a7 § g & & | ofidew
AforT & ITANT & &F F &R FedT © (YA =) |

AT qAT T AT TBfT § TEEHET & FT 1 AT FIA F
forT T A9 & & #7319 F ST AforehT TN & AT 2



gimeHe a1 g (Testing of transformer oil)

I | IH IS & AT B AT I& AT Gobat

o TG @ FT JTEAT FIAT

o TTEHY H TIH a9 TR At & A FarT
* TINT U¥ TEETHY A & HTEITH & HROT & IR A
* TTEGHT Ao FT ATETAHRAT FATAT

o A N IUTEAT A FHT HT HILOT QT

o TEGHT da * A sereet & forg aderor-fafmt @ w e |

TEEHT ad (Transformer oil)

TET &THAT & AR HeT ao INfad SE®HY 8id € | SiasrHT
forgatem a= # grawE ao @ i seagef eidt & |
TS %1 AT § SR | 1 T & HINT dot/TaTe! T
e s

© WA dq (S
. fafosm et (F9 o) S
o EIEFHET JaTe! (SFaqar fed)

AT AR el Ush G def BIdT & ST Fed GgIfordH Y
TR 4 T (AT ATAT S | A6 AR &7 @A el U q(ear
IR BAT & | a7 & 1T I8H ¥ 9gd #9 81 & | W AT
TF SAAFIIA TATel & AT arg | § g THl B qE Aqdr 2 |
A H TH! AT AW & GrauMr (6% g w@ar a1ey |

e Tarer SaTt & ST ALY Tshear | 3T @IS SBTHT
At % 2T 9= e sardt &1 37 feaferfad gl § ST
gar @ ¢

o i @EE A

o oAt § @i gdaeams & §

. ot A

TEEANT A AT, Aol Y uRiATiead S s s

B & | T A BTEST H1a © AT TRIATST et/ ZTABIHT et
fa=ifes grawniR o st ASKARELS iR PYROCLORE
FET ATAT &; SAHT TANT 64T 0T & |

TEEFT a0 F 707 (Properties of transformer oil)

q= TEEHT A F o7 FTgE € -

1 o= fafire gfote g7 s g= fagaery sfatg

2 dEa¥ ar Aresar J = faftre am

3 I sad favg atfe 9 AT 9 ST T o |

4 N9 BAT F WA & AT AT F AH FAAAA AL HLAT |
5

= wmar e et SS9 &Har |

TR do 1 sTeed (Necessity of transformer oil) : &t
(WTR) 9¥ A e o7 wre erfat iy & T g€t arHar
fora=oT STHHRER STET AT I XA & | 7% T € fh g
forgaetes amiEt ST F37 FT AT B ATIHE a1 % Haw
& T a |

STHTHY At STt A faggaerely avnft & &9 # F1f F3ar 2|
3H THR I8 fFd WoT Ft geTdr © | gEwHE ad wad #eE
% T H o FTH FAT S | 1d: TEHHT % a9 Hia<r ot & forg
AT fRrar am@r 2 |

TR ae & JEET % w10 (Causes for deterioration
of transformer oil)

I dor affad SEerHT ST § & ar g7 & oAt & s
SERER o T TR & T gid € |

3Ie1=¥9T (For example)

1 &1 % q9F H AW & ac H TH AT g gidr & | 79y A7y
HISRTT STIHILE BHeAl & S A & A ATHALIT ot TATAT
FIAT & AT Fgaerey A # saeme § dear JEe |

2 FUEAT A FHIE TBI T AASE AT AT AT Tq9H a7 Tebel
g | g ofiaw 3¢ Ft "gerll M sEw Agaay sl &1
SR & &%t & |

3 3 39 dte, diar A T arfes frer sretar serET |
T& WA |, Tfaresar gedt & e aga qur o gedr
2 MY I off TEHEHET A T AT HT |

TR do FT 9107 (Testing of transformer oil) : d«
Sifa gl & faaaa ST i sgee & fog o aq
TN ATLBTF TS & T8 ZIARIHL & 841 % 1 AT ZA®HT
Aot < T ST | 3% TiROTTH & ST SIAwhTHY o & (theed
FIAT TR BT TFAT © AT F3 AHAT H A AT e It
ZTAHHR & dea¥ AL & forg 7U aef &7 fRreerer &Y S aedr
|

TEEET a1 & fAome & 9w § fAviy o= F fog et
srafers adreror R S @ |

1 faga a« %1 &7 < (Field test of insulation oil)
2 fa=gaiye d<t %7 %t & (Crackle test of insulating oil)

Y : gAREE (NSQF dmifte - 2022) - s 1.12.104 & gwifia Rraia 315



3 faga<tes ae %1 9X1a3d &% (Dielectric test of insulating

oil)

4 srar ¢ (Acidity test)

1 fagaias awt &1 &7 i (Field test of insulating
oil)

SE TF Afcddl § X § dAmfde AHad A & T 78 T

SIAETHT At [ TF g8 STl ATl & df 9 o 747 &, IS STIAT

ATl AT T 4 & Fig 1§ femmr mm 2|

IEATT (AT GAT ATSHAT-ATHA AAT AT AT AT (AT TIITH
&) % AT § g A 99 aq At e | afd qw T 47
158 18 mm, & FH T FT &F ST & ar def H1 TA0T Far
ST AT & AT 30 [AHA A (a7 J1ar © | @ Sarat aret
A STIIE & © |

2 WY A T kel gL reToT (Crackle test of transformer

oil) (Fig 1)

T S % TF [0 &1 a7 Fidah 39 (8¢ & AT 3¢ U1 Toha
T (Fig 1) | STa aet 79 %[ &a | STAT ATAT & af ol Jeae
FY TaTST AT ST AT AT § TH @ | IF A Fao FhSTRE
a1 A |

Fig 1

ELN2711221

CRACKLE TEST

3 FTEEER a9 1 qeEaga 9iemr (Dielectric test of
transformer oil)

SATAFHTITAT AFH AT e &1 TANT FIdA g2 < fabar S & | ae

3 de | FH AT WIEeH HT a7 a gar & | (Fig 2)

Fig 2

S % %,

25

e 4/5( ES%

13 i
R3 | mETHYLE

METHACRYLATE

L

N

10

10 100 10

WM411022

OIL TEST CONTAINER/CELL

& 300 & 500 ml. & = THTET ATEH FT ST © T ATAHEAT
I FLAT AMMRY | 3t IFR & & Fig 3§ femmm mw & |

v, diae, FET AT "o & & 12.58 13 mm T HF TATHT
SAUSTHY T FaFal & 2.5 mm HieT gt 9% uF afaw g 0w

AR Soaeie & ®T § Y07 AT o © |
FI93 15 156 15
|
/ |
& BRS | —— % =
/) | ——
o1 / 25 S.I1—

@24 8.1

213

ELN2711223

DIELECTRIC TEST

A F o de T ATed foar Sar & | fawg s @aen @
TAFLIST FT U & T a7 A1 @ |

I AT Ft I TEEHHT § Y AT AT & TET Aleadr H
T & 60KV F faferaar aret <1 @t & | % et § ateedn
99T @2 (push button) fear & S=Tea & Wiew g aRafda &t
Sk

TR e give w1 da akaw (Electrical circuit
diagram of dielectric test unit (Fig 4)
ZIAHMT de O¢ TR &R F39 & ol det Hf &I & It

oA STTAT © 71X % T TAST SITAT 8 AT e H A (e A&
agy faawer & a9 T et S |

Fig 4

CONTROL
RANSFORMER

T4 TRANSFORMER
AUXILIARY

,_
T s

POWER PATH
240V, 50Hz OR
220V, 60Hz
|ﬁ» 1 PHASE, AC {
NO/CHT
I_N [)

=z

HIGH VOLTAGE
TRANSFORMER

®

ELN2711224

CIRCUIT DIAGRAM OF DIELECTRIC TEST

3HE gI 18, A &l - 3 q § STAT AT © ATfeh arg
A AT 81 | IE T g & b & & I fFar v e |
e & GHT A ATTHE TRAAT ATGHA & arae gn |

316 qER : TR REE (NSQF swifa - 2022) - seama 1.12.104 & wwifa Rrata



ITH I T Y A T HT B g (Afd § T | G H
gfie & ¥ o fEaw ot # |

40 & 60Hz =gty & X 91X THY ateear 2kV RMS #t §¥ 9%
TG X ‘O’ T AT ST W FST FXA & T 7% T THT &l
& | W7 FieedT € JieedT @ AT 3% F I TAFiel & s I8l
THfT 49T BN & qET 9T S € |

A gegiel & &9 UF ATH WU & S Ay TR @d: gol
STAT & | ST aleedr &S &0 STl & S AT ey & Sgan
{fET & =TT FF AT T | T 1S-335-1983 qYA ATHE
(VT afcedT & AT §) |

1 7 sfawfea gawmdET ao
2 fheeyw & 919 ZE®HT ad - 50KV (RMS)
FfE ¥ ateear 30kV (RMS) ST AET FXAT at ZIa®THT def &t
fhee e &Y foroerfRer #t st @ |

I B WIS TX 6 A ¢ fHAT AR | I qrHe 9T 6
qfRuTET FT T AT En |

4 e 3w (Acidity test)

AT o SATHRATHLOT GTRT T3 IS TRT B © | SATRAHT fagaereft
AR S® ZE®ET FUSAAl # T [@awdl 99 JiX 99
FIEST T TR HOM | FHlOW Tg TE € & srrar == 7
TAT AT X AiAre Far S |

I 3 FA & fory e Suoer & fed fmforfaa mfte &

1 &7 I atad =E 0.0085n Eehvae T 3ATIT Tehigel
AT FAifeaw Fratae gt 100ml I&F Eidr &

- 30KV (RMS)

2 wfas goF arell O gaF arad

3 AR ATE HT ¢ A

4 & i graw ot Afcredren & ¥ § 14 #3d @

5 SFAAT IS ATAT A7 =TS

6 srgeer gt

wfar (PROCEDURE)

& @ | 1.1 ml faggad aa (P& 3 #31 8) % Saw
8 mldw 1 ml feega e e« #¢ 9ia #t fi-Hi¥ oo |
S 1 ml =t # 0.008 5 N #ifeaw Faie s | & &Id &t
TF AR Y fedm & arg anfas o #t 5 98 ST« | 9ot

el Tk AT T AT & ST T o6 AT AT T ATTRA Erer
g |

Fefiradt avf ¥ fawargare e
F. § T FwAGT A ao
0.00 AT
0.2 g
0.5 e
1.0 araft

Tt % A giea F3 & forg avt =e awe fhe & Ay R
ST |

TR : gAEEE (NSQF dmifie - 2022) - s 1.12.104 & swifva fraia 317



tae (Power)

gawnma (Electrician) - g

v 1.12.105 | gt et

uF It gmeme &t argfen (Winding a small transformer)

T2 . I S & AT H AT TS S Fal ¢

o ZTHEWT FT IA: FUSAT FIA & (1 AUl STET HT T FLAT

* BT TEEHI A TA: FISAF FIA Ht (AT FT qUi FAT

o TF FT ITANT FLQ Y WA Fiee T H 0T AR st T s ot @ qen qw w2

o TEEHI A I7: FUSAT A HATUG ATCON F GG T AT FIA F ZIEGTHT T AT, e s T e o v

AT HT ATSSH AT AT AL & ATSA HT AT HLAT

the video for this exercise

* TAEHT H FITAT & q1g B TTet TR FIA H AT F7 |

Bt FTEEHY T 97: Fogawd (Rewinding of small

transformer):

39 TS & fawe 9% UF UH g% & GeTdT H34 & (9N § dAN
FT TE S SIS ZAEERT H1 AT FIA & &7 | @it
AT =TEaT 2 |

St arEfar oo 7€ & ar g9 a¥e & afove 8 T e @
FUESCId FEA A1 ATIIARAT BT © | FIABHL & HLaAAT FEA
F ATIRHAT Brl ¢ | TEHHT F GTAAT T THR & AGATK
THA®EY FT Gierd FT T JreT-2reT foer gtar 2|

Fiwe w R*E w0 (Recording the data) : g% &t
e @w a1 & | o grer aar arfRu|

1 anEfR #it den/aw/dauw

Size of wires and insulation.

FY T ATIYE dfees, & FE

KVA &t

GRIECEC IR

efimer wrfdT / e aifsem

FIS & Y / Tzl (stampings) & @@=m

Fifas &7 e / #

TAIA AT # G dE, 9, Ae aA, T & w7

HIES, FUSAA! & A1 FATA HT A3 T THC Tl B
g off e T =1RT|

Ffe g Affee AT & forg ¢ FW § @ 8, A=t ae
H A% FY AT AT 7 78 et o ged break am sre (crack)
F Hh ST AT(RT | HEY 74T Ffa ST fobam Sty &t 387 3fe
w & (stamping core) & ATy St o & ga® a1 STl o
sfts 7 &7 T aga e erge fHfe off 7 =

© 00 N oo o A W DN

U & fory oA ATES T AT FT T ST & ARY AW AN
FT &5 1.S. 4800 (Part - 1) 1968 & AT ATIAT =TT |
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AT T AT THANA AR ATAT AT THhel? 2 | T T&
T AR & AFATY TEAIAAT 1 THAT | g1 =i |
forat T sriwet (Data) F AFAR TRIAIH TAAT HT AT
FLAT MY | STET SR TH F7 97T Sqeer 7 2, S8
THTE FT T IHY ATES HT IG7 FT TAF FIAT AR | A
T 2 S argfR # Su=hT A 9™ a7 (original)
¥ A = ARy |

a2 s %t [t (Method of stacking) : #i€ & 93 &+ &
T4 g1, TS AT 1S (g TG % (oI H1S H A4 H oAl A1 |
FE § & TG H geT a7 ATRY A fFdt Wt g2¥ g5 Fie &7 a&v
FX AT ATMRY | T TgehH T e (pattern) & SgwT & 9g aq™
TfRul

ST &1 9eot (stampings) ST STae €, 9 AT que Rt
#1 oft SreaT 721 TfRU | uF 9tar IR F e & forg faferr
ATHTE & FiE Fig 1 7 feard 7€ | fiew @ 3t v & e

STat =1y 7 fet it aamr eyl
U UAr
LT L
il

E&E T&U

ELN2711311

TEEFHT Ht IA: Fusfod #wA & fafr (Procedure of
rewinding a transformer): 3U¥ TATT AT, afT ST Y

ZTAHTHY & Gl T GHT SATaT9IF FISAT HIYA: FISAT HIA



# fafer at &, forat ot atceaTe = Foeelt Fg: Fueford F
% foIS STIeTaT o, Fa oA 7% € f g Fosad | 3t 7I-
JuF FISAT Bl & qdT [S1EH & AFATE Ao | a1 Befas
" o1 gt # fafer ateest &1 U & aadr 21
TEEER Ft fRsza w91 (Designing a transformer) : ¢
ZIEHET AT A ¥&) (‘SHELL TYPE') & &d 2| i«
TR | TTAHE 7 Befto® I e # Fw At o W)
Afed eidt 21 sid wifts gawET &1 ’Ieméa w3 & fau
g ot =2 |
g W (STEP NO) 1
TEEHY F Y dleesl F FE & Rid wite i J1aq e |
P,=E,xl,
AT ATt g9 & for feferfaa semevr o |
Tt et - 240 V
e ateest - 6V
fEcfio® W g - 2A
e % forw fasta orfes &t st T Smar €16 x 2 = 12VA.
ag &= (STEP NO) 2

fafaw ae sma Fifso

__ P
% Efficiency

......... Formula 1.

Pl=eo % - Formula 2

AMTIAAT TAEET FT Z&7aT 80 to 90 &t ST 8, Iereew |

~ 6x2x100

P
! 80

=15VA.

9g @@ (STEP NO) 3
TEAEHT F FHIS HT AT ATIR FE AT%A A1 HY |

AT FTE ATFAATT A & folg F& g9 (parameters) &
ATAYAHAT BIAT & S TgeAl | TIh &1 FT Ford o, T
AT, AT A | ATAT O T T ZiAHHT A Afae
arfee |

AT H1E = 20 x 21=420 sq.mm AT 4.2 sq. cm

T 17 ET | T &Y Tgat & forg site &1 71k argst faar =
& STt T ARF g9 & g gamar @ fF F qgd IR § 59 =
& U= 2| Fig 2 =f@mr &t = (dimensions) & € &1

ﬁ'@:&ﬁ%%ﬁ4.2483ﬁ@'ﬁ’f.%ﬁ20mmﬁ%ﬂﬂ%ﬁ‘ﬁ?21mm
N I AT aTod AT & HIT HT ITANT HE Tt & |

AT ¢aa & (aeaw site 1 AT9E A3 7 999 FAT A7fev |
TR EH HH 1 T A1 =teT3 20 mm A gY, 7 THE HiE E..
60 FT =TI FXd & T Y o g #1e F for vy et

Fig 2

k3

()
ELN2711314

TATFR T T FT 8% 8 | Ty 9 fqaeor 9 LfF a
H@IT A qifad % AT, TAGAR q& o1 a5 2 |

g @@ (STEP NO) 4

ST F&H G 4 FT ITAN FIA Y qleest Tfel & & (oId T0T
Fe & for 21
e=444xBxAxfx10* ... Formula 4.
el e - dieet gfq &
B - %o ¥ FAT H
A - AE HIS & &% cm? |
f - & ® smgfa
I3TETIT
e=4.44x0.8x4.24 x50 x 10*=0.0753 volts.
9g %=1 (STEP NO) 5
TTAHE FULAT § e 0 H@T J1d HIA & oIy

240
17 0.0753

facftars Fuselt & = i der, e % forg

6
0.0753

= 3187 turns (approx.)

2 =80 turns (approx.)

faciare Fueey & ateest g (ATR®F) & g 10% i s o
s N, = 88 turns.

g @@ (STEP NO) 6

3 9Tfth FE=H H AT & @Tgl &0 TUHAT H2 |
P=Ex|;|=P/E T ST & AqAR

grIfHE gRT = I, = 15/240 = 0.0625A

feeaes g = l,=15/6 = 2.5A.

3A/Mm? FT gIRT B AT g ATAHE AT HT ATIET FIE
HAA%B BT

A =0.0625/3 = 0.020833 mm?
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I =0.1628 mm
AT AATq dT8 F7 & = 0.160 mm a1 37 SWG T

3A/mm? €T=T B AT T fEed e AT T ST FIE STl
g
A =2.5/3A =0.8333 mm?

= 1.029 mm
7 g @6 & = 1.00 mm dia. ST W51 19 SWG.

g @@ (STEP NO) 7

Fig 3 T Sffa & &= AT &d1 & | 7=t 9% El 60/21 Stfew
T AT AT & S wre A FAT oo A "er & forg 3ugew
& o o ol ol of # o wm o e A7 21 mma
#ie =rerE 20 mm 2|

Fig 3

ELN2711315

g @@ (STEP NO) 8

Fref~Tr @ & e ¥ qrerfie  fEd e & % %) gt & Faferd
FLA B FETEAT 6 S He |

T grerfae Foeers § 37 SWG A &t 3187 & €, 31 faefta®
# 19 SWG gU s# aF aX &7 88 & & f +ff 7 «itw
FIAT AGA ATAYAT © (6 S o AT~ I H 3 AT H HHE
IGAIA & AT FAT FARAA AT qFAT 2 | 37 AT I
FH & 99 gAfvaa & arfeu|

=R (CONCLUSION) : SiaTHY % 3 33Te<0r § 9T argfee
gTeT fargam 2|

AT &TAAT
gIfEE - 240V
fed=® -6V
smgft -50Hz
st -15VA

#iT (Core) : #T & &% 20 x 21 mm as decided in
Step 3.

Fifa= (Bobbin): 73 7 & fAw=r % srge witetE 20.6 mm, FaT1%
21 mm, T 26.7 mm Tt # Tl HArs 42.7 mm

A FT qIEA T & (Wire sizes and turns)
sTafde - 3187 & &t £ 0.16 mm =& 7 37 SWG 3t & 2|
fadftae - 88 & &1 f%1.00 mm =\ T 19 SWG i+ &7 2|

=& (Stampings): Y& g #t #terg 0.35 mm, T ¢
21 mm T FeTE F forw 60 RfERT &t sravarsar el | = fEr
T T A A9 TS W WA U 87t 55 LIRAT aerrasrahar
aft | gAferT E160/21 9%1= 7 55 =@ % 1w 0.35 mm |terE
et LR & savwar T2 |

I FUSA o A1 ZEEHT H1 9L (Testing of transformer
after rewinding): I: FTEAT & a18 IS FTHEAT, HIS T FISAT
% SToA FE & AT AT 1S F Al Iud e F oy
TE®THY HT T 3 ST =R

TgaTe iy 9w (Insulation resistance test) :
FUSAT T FIE & de T Ffrer A9+ & forg 500 atee &7
Y &7 ITANT 64T AT 8 | 36 THE & AT ITSATh AT &
FaaT & e Y off forfa & o2 us A sfier & &9 AR g
=R |

TIETHEI ST 9o (Transformation ratio test): gERR
# fadias Foeam F gAT SIS FT ATAHF Foead &l fAeaid
AC aieest & ST 71feT | e ateedfiet &t agrar & srafis
T fadias qT # aleest AT T ATRY |

W 9318707 (Load test) : ST it If=Id THIT & A & STreAT
MY, TE WX T80 TH &7 & o e & fgeitas Foeaq
H AT A 91T JaTed 8 @ | 7T &1 &= 1 3 & q9=d
TG & AT T ATIHT T+ aidT &, STel d% a¥9d af
T 39 AT gfe A i qAiHe gRT 3@ ST ARl

YT § ZEHTHT &1 aT9HTE a7 A F8 3T a18 dTaaTe R
BT ST & | aTOHT & 56 g &7 3 AT A11ey AT T8 ZE®H
eSS & SIgA YT & O & JPAR HAT | ST AT |

g a9y T80 (Short circuit test) : STET T ZHEET 9X
HrET | STAAT TR T &Y, T8l I ST A BeEE Fued
F AYIRTT FT AT AT(RY 7 qrrfa 7 foe At e =
F1 UgsTee adjust FTF 3T AT, TE (7 atcest 3t et J1fey
f& facfos & i W o gatfed &R o | gy & o &t
A T ATHA H¥b TEAT AT foF ATIH | Ifex 1, TEwET
% 3T aF B giAfead far S |

ATHTIAAT A Nt SEwHT O -A F 8ia &, sats
TG e gEeET @it ‘A’ a1 ‘E’ & g 21
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TR F1 EE A

SRty a b c d e f g i k1 k2 k3
El42 42 28 3.5 21 14 28 35 3.5 — 245
El48 48 52 3.5 24 16 32 40 4 — 28
El54 54 36 3.5 27 18 36 45 4.5 — 31.5
EI60 60 40 10 3L 30 20 40 50 5 — 35
El66 66 44 1 4.5 33 22 44 55 55 — 38.5
EI78 78 52 13 4.5 39 26 52 65 6.5 — 455
EI84 84 56 14 4.5 42 28 56 70 7 — 49
EI92 92 62.3 11.3 4.5 51 23 69 82 5 6.5 57.5
EI106 106 70.5 14.5 55 56 29 77 A4 6 8.5 64.5
ElM130 130 87.5 17.5 6.8 70 35 95 115 7.5 10 80
EIM50 150 100 20 7.8 80 40 110 135 7.5 12.5 92.5
ElM170 170 1175 | 225 8 95 45 125 150 10 12.5 107.5
EI195 195 1345 | 255 9.5 109 51 144 171 12 13.5 122.5
EI231 231 166 29 10 137 58 173 204 13.5 15.5 152.5

wAET Y |qrRer |@tere : 0.35 mm and 0.5 mm.

Y : Taw e (NSQF dmifa - 2022) - stam@ 1.12.105 & gwta Reia
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tae (Power)

gawnma (Electrician) - g

3™ 1.12.106 | st et

a9 & g #1 A vewaEtd (General maintenance of three-phase transformers)

I | T IS & A | AT TE S Fahr
o @19 % THEWT F ATARFAT UT ATH A TS
o THEHT H1 AY Fuies FRHT F AT FIAT

o UF FEEHY A fFT 9 O (AR89 ) AT F AT FHAT

T @ A F sragawar (Necessity of maintenance)

T TTEY IHTHE AT ST ATRT et Srafey s famT foheft meredt
% =] FH(CTY SHHT THT FHI T AT TGAT GF AL HLAT TR
g AT ¥ JE UF AT TR o 2|

UF FoIT fAfe & T S A GO & qF 7RI JTHL A
AT FEdT & qAT ST Wt % Far S weE ¥ A ff gerd
& T TETE FT AAd (Fatid S e HiY a1 e &t R
FH & 2

AL # T= 329 (Principal object of maintenance)
ZIARIHT &1 AT HT TOF I35 IS ST Hf e (@A |
FATT T@AT © AHT AT aga ATw THT AT AR & HUH T
AT 3EANA § GET FT TF FROT © AT SO SH 57 Aol &
AT & TG G Al IAHT 3GAA A= (Af aTg 7@ qohe
el

TEABMY & AR & § qUEEE AT Gifas g9 F
FRO o FEH AT FATferdl et € 3oy e &
TIIfAF T 3T Fedl & AT FER qdqd ed & ATH
FRFET =Y st 75°C & 10°C d% 3¢ ot & s
ST &1 AT ¥ ATl & |

THEHT H AT & TATEG FR a@ FF (FACTORS
AFFECTING THE LIFE OF TRANSFORMERS)

1 = %1 99T (Effect of moisture)

TAEET de 84T F AT &7 AGAT & THT F I & BT
ZTEHTHY At &1 SR AT 0 F FH &1 AT & FHTerT TH Ht et
& foTT STTavars Fa W ST STERT & TAT &7 T/F % 3ie< 997 bl
g 5% a1 T/F % aredl ga1 § God &1 07 H &A1 Fedl ©
AT AT & FROT & aTet AT SfafEar & ot TeeAr
gl

2 TR &1 T (Effect of oxygen)

A ® 4T & H1L T/F & Sia< SATao STaed 81T 8 At gaAwr
AT FY STWAT FF TATCAT FIAT & FFATST % faoee & HE
A # THANAE URT I ATt & S oS H UF T & & F
33 ATt @ 7 faw fodr w=a a9 F AT geTE A A AT
& AT qAT H IS ATAT & TAT FAEA T HIT H JHAT TgAT &

322

3 3w it #1 wwE (Effect of solid impurities)

AT H ITTeT GeH A BT F B A FT STEeATFEh LT FH
&1 ST @ 36 oy i %7 SUFhT & % SUid 9T q6d
UX A &l Hieed HIAT AT |

4 =t %1 v (Effect of varnishes)

TS T FT ZAGWL A & A7 (HATHT ARSI 8 &
RO AT # Fo foafur garf = #¥ dqr & A F
T & 39 AT JIT T AT § T@AT AMRY T &7 TIHEBHT T
Rats= &< a1 FEa & a8 a9

5 arsfEm & diem @ #1 wa (Effect of slackness of
windings)

T/F %l B &7 TF FIXIT FATEA F1 &l SET AT & 9 F18a
FT T X U SSAT ATAT & T AT ATAT & AT FATZA T SHAT
g @ o %ora¥ & HhaT & UF Ster ar ot wé afhe sefres
T FATEF STHIAT FT FILT a FHcll & ZIABHL & HIL AT
R F ISTH THT FHAT ST ALY IE AT A9 & 57 a
G 2% & a7 & |

wvwa fafr (MAINTENANCE PROCEDURE)
1 graet=at (Safety precautions)

i T/F & &% 9 & Y& I 4 T8A I qATS ARA &
ATEHTAE HIAT Ihl THTAAT T IS HLAT ATTTAF & |

i &% F GO F TEA ATRA AdA FF Al FLAT AT |
i #E W AT FE FEEHT AA FE F I ARl
FIAT =R
2 =ex (Breather)
HATA: &7 TH % e T & I 1 2 |
a) #ifersr St sfie¥ (Silicagel breather)
b) d@ & w1 gerr ffestar fagx (Ol filled silicagel

breather)

a) #Hiferr @ sieT (Silica gel breather)

Hiforsr &7 Ster fordee 7Y #a & a1g =f & i 8t shar &
FHCA ST § THT A & 18 g2 A2 U feaw aumar &



TAT I T & T2 (6T & dATT HYLAT ATRY AT GGeT ol
Trfeu|

b) d« s #Hiferswr &= A= (Oil filled silicagel breather)

AEA A=Y | AZA T&AT © A7 1&¢ & T AT Bl ©
HIforT o T & AT & At I HAfoldl I H1GL Hl a8
T =Ry |
IS FAFE (External connections) : @3 edier aw
age g TRy aft o #Tar av FEaEs fEar € at Feee
Gy A% FHEAT AMRY AT T TIX & THHET AR S
e & e F¥d 9T W & TF 9Xd o0 a41 ey |

w4 FAFE (Earth connections) : @t st Fsm &7
FEY TELETE FIAT AT(eT TF BIel AT FIL g7 3o T HaT

TAT TEEHEY &F § QT ATRY ATl ATEAHT fasTelt & a9
TSI & 37 Bled & a7 AT T | BT dleest argef aT/F
IR w2 qaT € |

FR6T (Bushings) : ST &1 &T% X 74T I %% U9 g gT
g & ST FweAT =R AfaR afir =@ & e 3k
TEEMET T ATec HIRAIA B I¥ Al FIAT AT q9T 37
ST 9% e & X ==r AT ARy

1000 KVA @ & ZE®HHT &7 A8 S (2T 4T 8 ad 1
7

T 1
1000 KVA & FH Z&@TaTe THHY & TEETd it STgaet
F H. | AtE qwEEd | 9™ am e ame s (Rafe)fsg wE AW I
T g F1 faawer
1 et e (TEfiR) faw Tu feR & sgEr &g & sgan fEfka w0
2 ot H oS - do - - do -
3 HEE EIE AR TIAX IR @16 & & qRl a9 X Hiferswr S fiF FAL FT
ferforsr Ster &7 Foare off T g T & ar S e § due W
=1fey a7 T 3
4 ENEED ZTHRHY &7 MEA dqa | T/F % EE odad a0 A T AR AqeT HH AT & ar
et A AT FY |
5 ELIIEE EINL Yo STHA UF e S #f G FY | G6IE F AT 98 &
6 T: AT forT #ie dee aren Fa¥ & fr= 7l & & oftg Y | &S st #Y uF A
7 ENEED TG FT ATEA AT FY STEei{Fes & A a9T =P ATIA &t B & ITIT FY
ufafes sraar faafeor oo
SR HT A FE
8 aTfieh o Yo FAFI AL Flee HF AT FX o Y 9g AT & At EwE
FrEETEr F |
9 1 ad et da affe #1 s | R vd oot affe & St & | ITH A g w a9qr K
circuits etc. T AT FY 3@ Rl B FATIA FTCAC & 98 & | ATTIFATIATL
AT RIS AT AT | afewT age |
10 2ad A FASACT ATARF AT F AT & ATIHFATIATE FIeeT FX
STHHTHY
11 3ad 4T wET H FT TF FEA H (AHAHT ATE U4 @ ATEA & THE FY
qut StT # |

qER : TawREa (NSQF s - 2022) - s 1.12.106 & sefa aia
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gt # (Project Work)

IR [ T TS F I | AT T S Tl

o it w T & g w3

o qRIAAAT FT & IV HT IO FLAT

o qREAT F A R TR0 FT GO FLAT |

gzt ®1 (Project work)

7% fafafy &1 oF whe &, S witeg F srgETe, @,
oft quar &1 fAerd fAerear faeT a2 &1 st e, S99
o F fawE glar € | 3% s, awe diY AgEa w7
s Y T &7 § IR g ar @ |

RIS #1132 (Purpose of project work) : TfRaisT
& ATAT I3 9 & & FE uF s1fers giar =anfen
+  gfetsET &1 A 3R A ® & i us ar stfees g
=1 |
FTET AT ST qHr1 & AT FT 8 geal AT (AT |
o feu wu Ay wfafafer e ifmma &t awa w3 |

IATET AT AT & T &l HH HLAT AL IATEHAT BT
T |

o gFHfaEH Hidr H g @A |
S & AAGT Al A9 TaT ST AT FSAT UF AT
STTRT T TN FHEAT |

o TN H IUAT 7 &4 T A5 ATk FT ITANT FLAT |

HIfAT ST A Sftaq B4 aTelt @axT & §69 # qargam
HET |

uReteeT # § faf@e = (Steps involved in project

works)
Ieem 1 fAfvaa w7 |

adteror ud frareser ffeea e |
o #a e |
SATARHAT H AT HLAT |
TEl ATEHT T AT FIAT |
HET ST & |
o FE H fRwEr v |
FA H fEia # |
o aRATSET T O FAT |
frerd fAepTerT we ST e |
UTSTHA & ATHTR TATE F Ht TR F T § ST O

Tt 2 (List of projector works may be assigned to
the group of trainees as per syallabus)

1 fagd ST Ft T A€ & L&AT FT |

2 &= AEe a1 A1Ee AW & @ At e |

3 Rt #1 I & W AR TET FAdT gaF H T4 |
4 gt TaTH/EETe |

5 faga wee % ary asadt g |
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Scan the QR Code to view
the video for this exercise
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