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IR T HAT &
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TTege 1 : GI&T 3N §&I IUSBIT (Safety and Hand Tools)
1.1.01 TR & A STUTT BT GRT HRAT SR fafira SeeTaRe & T &t UgaH &1

(Visit various sections of the institutes and identify locations of different

installations) 1
1.1.02 TR AT 3R TRl &1 ugaT (Identify safety symbols and hazards) 3
1.1.03 URIYS WIH® SUAR $T 311 &1 (Practice elementary first aid) 7
1.1.04 faroTelt I ST v &) R o SRR & GRIEGA ad! BT 31 H=AT 1

(Practice safe methods of fire fighting in case of electrical fire) 9
1.1.05 foeTelt BT SMYfdl BT ST B SR fielt & T H U Afad B! Y& HI g9 & g

T T RT UG R =1 (Demonstrate by visual aids to isolate electric

supplies and rescue a person safety in contact with electricity) 10
1.1.06 I3 TgH & A1 ¥ HIEH 48T BT UG HA1

(Demonstrate artificial respiration through visual aids) 12
1.1.07 AT 3SR 3R IUBRUN B Ugd BT (Identify trade tools and equipments) 17
1.1.08 3afRry ueref & fuer ot ufgsar (Disposal of procedure of waste materials) 20
1.1.09 T Y& IUHRUN 1 IUART (Use of personal protective equipment) 22

Tisgd 2 : 3f4® HTd=mTeT AT (Basic Workshop Practice)
1.2.10 WIS R BHRITT BT AT BT R Th Sl & sl UR T-SdTEe, Tg ST 3R

SI3CH SaTEe Bl dIR HRAT (Practice on filing and hacksawing and prepare

T-joints,straight joints and dovetail joints on wooden blocks) 25
1.2.11 Tha! BT Ragars M & forg Tige, wnf, f3fen oik sRafel o1 namg =

(Practice sawing, planing, drilling and assembling for making a wooden switchboard) 39
1.2.12 oTq B AR B P SR GHEER ghel Bl fafgd v 3R FTe, gia a9, ¥ 3R Rafe

31 H GRI&T B BT 32T AT (Practice in marking and cutting of straight and

curved pieces in metal sheets, making holes, securing by screw and riveting etc) 1 46
1.2.13 fafiet SR BT afidfkes 3R aTedt ST Bt f3feiT ok fafthn wR wrfwmer snarg

(Workshop practice on drilling and chipping internal and external threading of different sizes) 55
1.2.14 Faa 3R faftra fisfe & fow gva & Ty urg fie § 98 Hfeme TR =

(Prepare closed cabinet from metal sheet with holes for cables and various fitting) 64

(vii)
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™

1.2.15

1.2.16

1.2.17

1.3.18

1.3.19
1.3.20

isyd 3 : Heaer, FARM, AT, UG Faed

(Conductor, Connection, Soldering, UG Cables)

TR, AT TR ST araiaT Jume § Ugad g+ aTd fafid TR & baal o
U= 3R UgaH HRAT (Demonstrate and identify various types of cables used
in domestic, commercial and industrial wiring system)

faftm Faal ot fRefthr 3R BT BT 3y FHRAT, SWG SR AHIIeR &I JudT
b IR B HICTs AU (Practice stripping and skinning of different cables, measure
thickness of wire using SWG and micrometer)

e 39, gWiay H1, A0S gy, fyer o, We, T, % g, fhawr sarge ok fRae
FIee HATER & HITH J I HSdex Salse HT TSR 3R 3119 BT (Demonstrate

and practice base conductors joints, via. rat tail, duplex cross, knotted type,

britannia, straight, tee, western union, fixture joint and split bolt connector)
ISR &1 3190 H3AT (Practice in Soldering)

ST & 3190 F3AT (Practice in Brazing)

fopfRiTT wraem, T SR U O fhe o1-UfRmgd @i 3R Widhe 1 fhfT UR 3oy &

(Practice on crimping thimbles, lug and fitting of a push fit co-axial plug and socket

66

68

73
79

81

82

1.4.21

1.4.22

1.4.23

1.4.24
1.4.25

1.4.26

Tisyd 4 : 3R gafded e (Basic Electric Current)

diecsl iU fafd &1 SUANT s UfeRTe I ATGHAT

(Measure resistance using voltage drop method)

FIewH e T IUIRT FX% UfoRIY BT ATIT

(Measure resistance using wheatstone bridge)

faqd U1 & o yuTE 3R dIIAM P HRUT TRy H uRad= &l Jerid w1
(Verify thermal effect of electric current and change in resistance due to temperature
fagd uRuy & o & a9 &1 A9 &1 (Verify Ohm’s law in electrical circuit
fpRalts & Faw 1 Fefid 37 & for fagd ulRud! § Hie 3R dieds B AUl
(Measure current and voltage in electrical circuits to verify Kirchhoff's Law)
gfoRiel & Jo FHFIGR Yo o1 faRidrsff &t i B

(Verify the characteristics of series parallel combination of resistors)

85

86

88
91

93

96

1.5.27

1.5.28

1.5.29

1.5.30

HTegd 5 : ga®@ 3R HURIeT (Magnetism and Capacitors)

¢[af &1 R0 HRAT 3R e IR & & Bl Wie BT

(Determine the poles and plot the field of a magnet bar)

TH TS B 84T o1 3R fagd YRT & Jaa i yuTd &1 FufRor s

(Wind a solenoid and determine the magnetic effect of electric current)
URIRSD ¥ ¥ URA EM.F & IdGT R 319

(Practice on generation of mutually induced E.M.F)

faftre UPR & HURTER, Ao/ fETfoT ok ST, sfrawae amar SR dieest IS U
FRA & forg fow T FORiex &1 9gfed S (Identify various types of capacitors,

charging/discharging and testing, group the given capacitors to get the

required capacity & voltage rating)

98

100

103

105 )

(viii)
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1.6.31

1.6.32

1.6.33

1.6.34

1.6.35

1.6.36

Tiegd 6 : THd ol 3R 3 bt Ac Tfhe &1 A

(Measurement of AC Circuits Single Phase and Three Phase)

AC gtft 3fR IR Ffdhe § P, diees, UIGR Hhaex dI HIUAT 3R RL, RC 3R RLC F
faRrydrart o1 Rufor & (Measure current, voltage, power factor and determine
the characteristics of RL, RC and RLC in AC series and parallel circuits)
T BT STR 3 Tl Wiche § AT SR WS UreR Thaex o foTg UTaR, Tl ! A1
(Measure power, energy for lagging and leading power factors in single phase
and three phase circuits)

Tt o Tt wfdhe & HURTeR & IuahT ¥ Yiuw & GUR BT JeR™

(Demonstrate improvement of PF by use of capacitors in AC three phase circuits)
3-% 4 AR Red & dRI &) UgdM &% ggd & IUTNT T Ul T 3R el Jd
TeR BT IYIRT B Urel Hieb s T Ual TRTHT (Ascertain use of neutral by identifying
wires of a 3-phase 4 wire system and find the phase sequence using phase
sequence meter)

ot ol IR AR YUITell # € gU Yo IR & THTd T iR s

(Determine the effect of broken neutral wire in three phase four wire system)
Tgferd oIk srigfad dis & o 3-We Ffdhe &1 UlaR &1 AT

(Measure the power of 3-phase circuit for balanced and unbalanced loads)

110

117

120

121

123

124

1.7.37

1.7.38

1.7.39

1.7.40

1.7.41

Tisgd 7 : WU 97 (Measuring Instruments)

TR YN HAT (Practice on measuring instrument in single and three phase
circuit viz, wattmeter, energy meter, phase sequence and frequency meter)
fafie TRTteR & AT & fofg T iR fefored AeciieR $1 IUAN R BT 3MaTg Bl
(Practice on using analog and digital multimeter for measurement of various parameter)
oft Bl Ffdhe & THT TXR BT ITINT X fagd IRTHICR! &1 AT

(Measure electrical parameters using tong tester in three phase circuit)
Hiex SRR HRAT 3R N B BT 31T PRAT

(Practice installation and sealing of meters)

M.R.I(Meter Reading Instrument) &1 IGaRT ®Ras faftrd Hiexl &t diex Af&T oA &
3T 3R M.R.| A€ &1 31eq9= %= (Practice on the collecting meter reading

of various meter using M.R.l and study of MRI reports)

126

129

133

136

139

(ix)
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TTSgd 8 : 9T 3R ¢iFfI=H (Generation and Transmission)
1.8.42 fag3ra TS &1 IUTIT Fvd §U I 3R TRHATY] Sroll WA= &7 UegH

(Demonstrate thermal & nuclear power plants using visual aids) 142
1.8.43 fagere TS &1 IuanT Fvd gU fafia chafiee ofk fexdisgzm Red &1 uexf ax

(Demonstrate different transmission and distribution systems using visual aids) 145
1.8.44 fag3re TE o1 IUTNT HRd gu fafia Aol S, Soif T o IR, o, g, @y

3R g&H oI fagd w9l &1 e (Demonstrate different renewable energy power

plants viz, solar, wind, small, mini & micro hydro power plants using visual aids) 147
1.8.45 I TPR & SYac] &1 UgaH ST (@ifed! UERH/dc) 4

(Identify different types of insulators (Video demonstration/charts) 150
1.8.46 IR 3R fafrd weres IuwRun & uRfad 81 & o gaftR Jaee &1 SRT &8

(Visit to distribution substation to familiarize with equipment and various accessories) 152
1.8.47 fagareT Tgy &1 IudT S gu faftiet Ffdbe sl Si¥ ACB, VCB, SF,, OCB 3fifd &

aTeH $1 UGRH (Demonstrate operation of various circuit breakers Viz, ACB,

OCB, VCB, SF, etc., using visual aids) 154
1.8.48 fagere TS &1 IUANT Fxd gU fafls TR & G o 33TSR, TTER, Uid

T3¢ 3Tfe BT UG H3AT (Demonstrate different types of substations viz,

outdoor, indoor, pole mounted, etc., using visual aids) 158
1.8.49 TRIM/1.T.| TS RIeH BT Y@M TIR FHRAT

(Prepare a line diagram of the institute/l.T.| supply system) 160

nisga 9 : R 3rary 3R ufterur (Earthing Practice and Testing)
1.9.50 iffr1 SxeTcieH & fafte SiiF<! &1 Ue=H SR uga™

(Demonstrate and identify various components of earthing installation) 162
1.9.51 TT3Y R IR AT 3R 37 TRe/HTR gRT 31 Yo J1uAT

(Prepare pipe earthing and measure earth resistance by earth tester/megger) 164
1.9.52 wie R IR T SR 31 SRR / AR g7 31 AORSH Ao 5

(Prepare plate earthing and measure earth resistance by earth tester / megger) 167
1.9.53 frs /A sifdf yefRid BT (Demonstrate grid/mesh earthing) 170
1.9.54 & IUBRT 3R e H7 31 (Practice of grounding equipment and system) 172
1.9.55 ELCB 3TR o gRT 31 bt 7 GRefur (Test earth leakage by ELCB and relay) 174

(x)
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1.10.56

1.10.57

1.10.58

1.10.59

1.10.60

1.10.61

1.10.62

Hisga 10 : DC #={ (DC Machines)
DC 7= 3R 37 il & foxdl &) uga™ &1

(Identify parts of DC machines and their terminals)

fafir DC iRt SR STFReR! &t I 1

(Carry out wiring of different DC motors and generators)180

Y Uige SR BR Ulse - DC HICR WICH & fgwd! BT ST BT 3R G
(Dismantle and identify parts of three point and four point - DC motor starters)
ot Ufgc SR BR ise DC ek ®ICH $ Swad, Ay iRk ROWR

(Assemble, service and repair three point and four point DC motor starters)
ot Ufge SR BR Uise DC ek ©ICH $ Swad, Ay iRk ROWR Hr

(Practice maintenance of carbon brushes, brush holders, commutator and slip rings)
DC Hicy Wicg 3R SR iz fafy o1 7ifa gz s

(Perform speed control of DC motors field and armature control method)

DC A & effaregTel/Mafid Tavare o1 g

(Demonstrate overhauling/routine maintenance of DC machine)

176

187

189

192

198

201

1.11.63

1.11.64

1.11.65

1.11.66

1.11.67

1.11.68

AisYd 11 : TISH & WY THBTHR 3R AC Hiex

(Transformers and AC Motor with Starters)

e &1 g &Y, faftrs Ria ot 3R oft %ot SRAwIFR & 3/l &t Ugdar & 31|
AT &A1 (Verify terminals, identify components of various single phase and
three phase transformers and carryout wiring)

TR &1 GIARe, SYATH, $Hue Fidhe, QTS Tfde T SR diees VoM B
(Carryout polarity, insulation, open circuit, short circuit test and voltage
regulation of a transformer)

FARERAT 3R 3G UfeRiy & forg 2ft et AC HieR TRiefor & Ul 3R efifal &t ugaH
(Identify parts and terminals of three phase AC motors test for continuity and
insulation resistance)

f3firs JPR & RITA Bl AC Hicd & WRT SiR efHadl &1 ugam™ &1

(Identify parts and terminals of different types of single phase AC motors)

MG e & YT 3R @ B Uga™ =1, Ha=H a1 3R faftrs saf o faga wfda &
YR BT U&= HA1 (Identify parts and terminals of MG set, make connections

and demonstrate conversion of electrical power to a different forces)
DOL, ®R-3, 3ifel-gRIhiaR 3R e UfRIY IR & A1eqH ¥ AC HieR TR Bl ARA
3R TR, fewa & ugarHl, afdy 3R THar AR &A1 (Identify parts, service
and troubleshoot repair & maintenance of AC motor starter viz, DOL, star-delta,

auto-transformer and rotor resistance starter)

204

207

212

219

226

230

(xi)
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A & s

ST

U8 3.

1.12.69

1.12.70

1.12.71

1.12.72

1.12.73

Tiegd 12 : SAfdedd deld Albe STAUTH B Ydid! BT AT AT AR FT AT
(Study & Draw in Symbols in Electrical Control Circuit Diagram)

faga ufay 3R H wgad Ui &) Ted SiR 3RfAd B

(Identify and draw symbols used in the electrical circuit drawings)

fafira Ueat i STeuml & R0 SIR UTaR Aidhe 1 T IR 9 Sifed aeid d b
(Interpret control and power circuits of various panel wiring drawings in
simple to complex manner)

o, ee arge, e B, R el SsavM AR, 3R 3 el SS9 HleR & WA Aidhe|
& SRTU & IR F 31 AT (Practice about drawing of simple circuits -
control of lamps, tube light, ceiling fan, single phase induction motor, and

3 phase induction motor)

fafta f=ror welide o e, R, Tfdhe s, YR 3R Hied & =M Hueid &
JUIRT FHRap Flhe & SR BT 31 BT (Practice drawing of circuits using
various control elements viz.. Timers, relays, circuit breakers, sensors and
sequential control of motors)

3 Thol SSRM HIeR B A1 B & oY Ui Waferd TR/Seel WIeR &1 URTY g1
(Draw a circuit of fully automatic star/delta starter for starting a, 3, induction

motor)

234

237

241

244

247

1.13.74

1.13.75

1.13.76

1.13.77

1.13.78

1.13.79

1.13.80

Tiegd 13 : SARE® arafer 3fF - | (Domestic Wiring Practice - 1)

IR SraeRon &1 IudhT Hrb A Gl § TR Ffdhe I AR AT 3R dw
& =0T &7 31T AT (Wire up simple circuits and practice control of lamp
in different combinations using switching concept)

TR & TP U H HfAHaH Hrdes dls Pi T0HT d3A1 (Calculate maximum
connected load in a section of the institute)

faftr et afed Uit ¥ e & oS do fagd qwis ol &1 ues= 3iR e &=
(Demonstrate and draw electrical supply system from pole to main switch
board including different components)

fagd Iuawvil 3 fafky Sof wud ot te gt TR FHRAr

(Prepare a list of typical energy consumption of electrical appliances)

fafarer AT/ STPRI BT o IR H UG §1- areil fAfte Jgre QHkE! o g
FRAT 3R ID! STHTT AN B! Gl ST (Identify various accessories used in
domestic wiring of different ratings/ sizes and list out their approximate cost)
MCB, ELCB, MCCB 3MTf& dR &~ (Prepare test boards/extension boards and
mount accessories like lamp holders, various switches, sockets, fuses,
relays, MCB, ELCB, MCCB Etc)

3ffaR I 3R WE Aidhe Hic & faw idhe JHd (MCB 3R ELCB) BT feft faRarsit
B S HAT (Check tripping characteristics of circuit breakers (MCB & ELCB)

for over current and short circuit current)

249

251

252

254

259

261

263
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3T & e

™

Uy .

1.14.81

1.14.82

1.14.83

1.14.84

1.14.85

1.14.86

1.14.87

1.14.88

1.14.89

Tisgd 14 : SHRe® arafar 3fFe - Il (Domestic Wiring Practice - I1)
W s, f8re 9aq, afex aad SR ard AfoiT & T HTH B B! AR BT UG=H B
(Demonstrate method of working with plum bob, sprit level, water level and

wall chasing)

faftr SR & Aed beye 3R AZI ST B BT, AT BT 3aTg HAT
(Practice cutting, threading of different sizes of metal conduits and laying
installations)

TH AT T HRAT 3R PVC HRIT BT 31 HAT - AqH 20 Hiex AdTS B Bt
i S/ gAdq| ¥ 31fd 3idh gl (Draw a layouts and practice PVC casing

- capping wiring of minimum 20 mtrs length with minimum to more number
of points)

Gl S-S STRT ¥ U iU bl FfAd = & forg PVC BT - ot arafar 1
IR BT (IR H IR (Wire up PVC casing - capping wiring to control
one lamp from two different places (stair case wiring)

AT 31fAw faigeif & T =gaw 20 HeR dars &1 TURET R FRAT 3R PVC
S TR BT 3 ST (Draw layouts and practice PVC conduit wiring of
minimum 20 meter length with minimum to more number of points)

A S-S STET ¥ U Au ! Fuifid A & fore PVC drsye arafiar &Y ar &
(Wire up PVC conduit wiring to control one lamp from three different places)
fIQ3Id TS &1 IUTINT HRd gU H=iics IR &1 Ufehar BT UG &
(Demonstrate the process of concealed wiring using visual aids)

TR AR 1S IR FHRAT, Frolt HieR 1S AT

(Prepare main distribution board, mount the energy meter board)

ICDP & 3R fadRur /s ST & 91y IuHiad T ds &l dR A1

(Wire up the consumers main board with ICDP switch and distribution fuse box)

265

267

273

275

277

279

282

284

286

1.15.90

1.15.91

1.16.92

1.15.93

Tisgd 15 : T Fafde®d araiaT | Teor (Testing in Domestic Electric Wiring)
gderaT Tfieror AT SR R TRt SR WeTad USRI & el HaRM AT BT

(Carry out polarity test and ensure correct connections of switches fuses and

accessories)

312} PRl U0 T SR 1E | 3 SR o1 dhsdeR &1 UfeRty GRAfd o
(Carry out earth continuity test and ensure resistance of earth conductor as
per IE rule)

A% ATZ - 31 SR gt - ored U ufcraen 3R i Y yTa=iterar gAfEa FHRAr
(Check line - earth and neutral - earth loop impedance and ensure
effectiveness of earthing)

HAd BT B0 BT AR fafiey idhel B terd &1 Uar e &1 gy Bl

(Simulate faults and practice tracing of faults, in different circuits)

288

290

293

295
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ST H.

3T & e

™

Uy .

1.16.94

1.16.95

1.16.96

TTsgd 16 : Hgld Ua B (Control Panel Components)
FHeaT3e N, AW, dieed Taiey, Aidhe SR g &1 difsar ue=H

(Video demonstration of various wiring accessories/electrical fittings available

in the market viz., switches, panels, fuses, plugs, brackets, cutout relays,
sensor, voltage regulators, circuit breakers etc)

HEId U & Al SIEF! S DIN X, WIREH ¢fhT Friaes e & cri-d
fafadwr 3R qafenT 3fe &1 W= %A1 (Demonstrate various components of a
control panel viz, Din rails, plastic trunking connector blocks screw terminals
transformers/toroidal inductors, resistors, capacitors, fuses, fuse holders,
switches, push buttons, lamps their specification and labelling etc)
FHerd 0 IR dafer # fafi R 8k dicder & fafte S, 39 faf =i ot
fOpfeT o1 Uesi= we (Demonstrate various components of different relays and

contactors, their specifications fittings in the control panel and labelling)

9,10

297

300

303

1.17.97

1.17.98

1.17.99

1.17.100

1.17.101

1.17.102

1.17.103

TUisgd 17 : beta 39a argfa 3R 2R (Control Panel Wiring & Testing)

(Practice cable forming including template, binding, lacing, loop tie, lock stitch,
breakout twisted pair)

Tiier, Fead thed, ¥ Rellth We J Had U 63, Tfi-a saiaq J d-a- & gat
fafty 3R Hal B! T BT 3T HRAT (Practice use of sleeves, bootlace ferrule

passing cables through strain relief plate, correct method of connections in
terminal blocks and routing of cables)

T fagd Hfaae § ©F Rt We & e J Had U HRA1 R Had o BT IugnT
PR had U] B GRI&d BT (Pass cable through strain relief plate in an
electrical cabinet and secure the cable property using cable the clamp)

Hidhe s, Rel, Picaey, 710 49, TR IR TR o fafira e gefide &1 Arde &

(Mount various control elements e.g. circuit breaker, relays, contactors,

measuring instruments, sensors and timers)

|E el & 3R bfare @t 3T SiR whifr &1 snamg =1 3R Ifra ordf farar
GAfAd &A1 (Practice earthing and screening of cabinet as per IE Rules and
ensure proper earth continuity)

(Demonstrate electromagnetic interference and electro-magnetic compatibility)
288

faftra SuesRuT &1 IUART HRFb Hiex & faftra e / F0r & e dela Od &t
RN BT ST FRAT AR SHD UG BT U0 BT (Practice wiring of control

panel for different operation / control of motor using various accessories

and test for its performance)

10

305

310

313

314

316

317

319
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™
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1.18.104

1.18.105

1.18.106

1.18.107

1.18.108

1.18.109

TUTSTa 18 : A 3R I (Cells and Batteries)

fIfis JpR & Tl & SUANT BT HaxH SR fafte uRkfRufa 7 fafk diees/ae & fag

Jal & THGIHRUI BT 319 (Demonstrate use of various type of cells and practice
on grouping of cells for specified voltage/current under different conditions)

et 1ol B B JURY 3R 3191 FHRAT (Prepare and practice on battery charging)

S BT FCH, TEHIT/RERETT 3R TR0 TR 31T HAT
(Practice on routine, care / maintenance and testing of batteries)

s TRYS it Bt =T, Soae TSy HRAT, TS B S, T oRE ATel St & fewmst
1 Sfia BT 3 BT (Practice charging of a lead acid cells, filling of electrolytes
testing of charging, checking of discharged of fully charged battery)

At TPR F GR I TeRid $ 39 a-si, C-si CI(G)S, CVP 3R HCVP 3
(Demonstrate different types of solar cells viz, a-si, cate, C-si CI(G)S, CVP
and HCVP etc)

f 77 forclt &) siraxasdr & o Aot/ TR § IR I @) Te Feifd weer
(Determine the number of solar cells in series / Parallel for given power

requirement)

11

325

329

332

334

336

338
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[ T | s aiRoTs

9GP & T BF TR 31U Tg PR Gl
[ w S & ivomH 3T .
1 Apply safety precautions and prepare profile with an appropriate accuracy as per
drawing using basic jobs of marking components, filing,drilling, riveting, fitting, joining
etc. (NOS: PSS/N1707) 1.1.01-1.2.14
2 Prepare terminations, make good quality of electrical wire joints for single and multi
strand conductors and carry out crimping, soldering and brazing.
(NOS: PSS/N2512, PSS/N1331) 1.3.15-1.3.20
3 Draw and set up DC and AC circuits, involving R-L-C components, perform
measurement of various electrical parameters with due care and safety.Carry out
Sealing of energy meters and Monitor meter readings using MRI.(NOS:PSS/N1707) (1.4.21 - 1.7.41
4 Explain basic concepts of generation, transmission and distribution of electrical power
including renewable energy. (NOS: PSS/N7001) 1.8.42-1.8.49
5 Plan and prepare Plate and Pipe earthing installations and ensure safe and effective
earthing. (NOS: PSS/N6002) 1.9.50 - 1.9.55
6 Carry out wiring, testing, and maintenance of DC machines including DC motor
starters. (NOS: N/A) 1.10.56 - 1.10.62
7 Carry out wiring, testing, and maintenance of small transformers, 1¢ & 3¢ AC motors
and Alternators including AC motor starters. (NOS: N/A) 1.11.63 - 1.11.68
8 Read, understand and draw electrical Schematic drawings of power and control
circuits using industry standard symbols.(NOS: N/A) 1.12.69-1.12.73
9 Plan, draw, assemble and perform various domestic wiring. Carry out Testing,
maintenance and repair/ replacement of domestic wiring.(NOS: N/A) 1.13.74-1.16.94
10 Carry out wiring of control panels, assemble accessories andequipment.
(NOS: PSS/N1709) 1.16.95-1.17.103
11 Install, test and carry out maintenance of batteries and solar cell with due care and
L safety. (NOS: PSS/N6003) 1.18.104-1.18.10/9
SYLLABUS FOR WIREMAN
Duration Reference Learning Professional Skills Professional Knowledge

Outcome (Trade Practical) (Trade Theory)
with Indicative hours

Professional | Apply safety precautions . Visit various sections of the Occupational Safety & Health:
Skill 110 | and prepare profile with an institutes and identify locations Scope of the Wireman trade and
Hrs; appropriate accuracy as of different installations. (03 hrs) career progression.
Professional | P€" drawing using bé}SiC . ldentify safety symbols and Power sector scenario in India.
Knowledge jobs  of ~ marking hazards. (04 hrs) Safety rules and safety signs for
20 Hrs components,  filing, | 3. Practice elementary firstaid. (04 | Danger, Warning, caution &

drilling, riveting, fitting,
joining etc. (NOS: PSS/
N1707)

hrs)

. Practice safe methods of fire

fighting in case of electrical fire.
(04 hrs)

. Demonstrate by visual aids to

isolate electric supplies and

personal safety messages.
Basic injury prevention, Basic
first aid, Hazard identification,
avoidance and PPEs.

Personal safety and factory
safety.
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rescue a person safely in contact with
electricity. (7 hrs)

Demonstrate artificial respiration
through visual aids. (04 hrs)

Identify trade tools and equipments.
(03 hrs)

8. Disposal procedure of waste
materials. (03 hrs)
9. Use of personal protective

equipments. (03 hrs)

10.Practice on filing and hacksawing and
prepare T-joints, straight joints and
dovetail joints on wooden blocks. (15
hrs)

11. Practice sawing, planing, drilling and
assembling for making a wooden
switchboard. (15 hrs)

12.Practice in marking and cutting of
straight and curved pieces in metal
sheets, making holes, securing by
screw and riveting etc. (15 hrs)

13.Workshop practice on drilling,
chipping, internal and external
threading of different sizes. (15 hrs)

14.Prepare a closed cabinet from metal
sheet with holes for cables and
various fittings. (15 hrs)

Disposal procedure of waste materials.
Response to emergencies e.g. power
failure, fire, and system failure.
Concept of Standards and advantages of
BIS/ISI.

Familiarization with signs and symbols
of electrical accessories

Introduction to 5S concept.

Allied trades:

Introduction to fitting tools, safety
precautions. Description of files,
hammers, chisels hacksaw frames,
blades, their specification and grades.
Marking tools description and use.
Types of drills, description &drilling
machines.

Various wooden joints.

Marking tools; calipers

Dividers, Surface plates, angle plates,
scribers, punches, surface gauges,
Types, Uses, Care and maintenance.
Sheet metal tools: Description of marking
& cutting tools.

Types of rivets and riveted joints. Use of
thread gauge.

Description of carpenter's tools Care and
maintenance of tools. (20 hrs)

~N

Professional
Skill 60 Hrs;

Professional
Knowledge
10 Hrs

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

15.Demonstrate and identify various
types of cables used in domestic,
commercial and industrial wiring
systems. (9 hrs)

16.Practice stripping and skinning of]
different cables. Measure thickness of]
wire using SWG and micrometer. (9
hrs)

17.Demonstrate and Practice bare
conductors joints, viz. Rat tail, Duplex
cross, Knotted type, Britannia,
straight, Tee, Western union, fixture
Joints, split bolt connector, etc. (21
hrs)

18.Practice in soldering. (7 hrs)

19.Practice in brazing. (07 hrs)

20.Practice on crimping thimbles, lugs
and fitting of a push fit co-axial plug
and socket. (7 hrs)

Wire Joints:

Trade tools specifications.

Properties of conductors,

Fundamental of electricity. Electron
theory; free electron, fundamental terms,
definitions, units & effects of electric
current.

Types of wires & cables, standard wire
gauge.

Current carrying capacity of different
conductors.

Specification of wires & Cables-insulation
& voltage grades

- Low , medium & high voltage
Precautions in using various types of
cables / Ferrules.

Types of Wire joints & their application.
Effects of electric current on human
being.

Reasons for shock. Insulators, semi-
conductors and resistors.

Voltage grading of different types of
Insulators, permissible temperature rise.

Solders, flux and soldering techniques.
(10 hrs)

Professional
Skill 130
Hrs;

Draw and setup DC
and AC circuits,
involving R-L-C
components,

21.Measure resistance using voltage
drop method. (05 hrs)

22.Measure resistance using

wheatstone bridge method. (06 hrs)

Basic Electricity:

Introduction of National Electrical Code
2011.
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Professional
Knowledge
30Hrs

perform
measurement of
various electrical
parameters with
due care and safety.
Carry out Sealing of
energy meters and
Monitor meter
readings using MRI.

(NOS:PSS/N1707)

23. Verify thermal effect of electric current
and change in resistance due to
temperature. (06 hrs)

24 Verify Ohm's law in electrical circuit.
(05 hrs)

25.Measure current and voltage in
electrical circuits to verify Kirchhoff's
Law. (9 hrs)

26.Verify the characteristics of series-
parallel combination of resistors. (05
hrs)

27.Determine the poles and plot the field
of a magnet bar. (05 hrs)

28.Wind a solenoid and determine the
magnetic effect of electric current. (05
hrs)

29.Demonstrate generation of mutually
induced emf. (05 hrs)

30.1dentify various types of capacitors,

charging / discharging and testing.

Group the given capacitors to get the

required capacity and voltage rating.

(06 hrs)

Measure current, voltage, power

factor and determine the

characteristics of RL, RC and RLC

in AC series and parallel circuits. (12

hrs)

32.Measure power, energy for lagging
and leading power factors in single
phase and three phase circuits. (12
hrs)

33.Demonstrate improvement of PF by
use of capacitors in AC three phase
circuits. (06 hrs)

34.Ascertain use of neutral by identifying
wires of a 3-phase 4 wire system and
find the phase sequence using phase
sequence meter. (05 hrs)

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

36.Measure the Power of three phase
circuit for balanced and unbalanced
loads. (05 hrs)

37.Practice on measuring instruments
in single and three phase circuits viz.,
Wattmeter, Energy meter, Phase
sequence meter and Frequency
meter etc. (08 hrs)

38.Practice on using analog and digital
multi-meter for measurement of
various parameters. (05 hrs)

39.Measure electrical parameters using
tong tester in three phase circuits.
(05 hrs)

40.Practice installation and sealing of
energy meters. (05 hrs)

31.

Ohm's Law, Kirchoff's Laws
Series and parallel circuits.
Open and short circuits in series and
parallel networks.
Laws of Resistance and various types
of resistors. Series and parallel
combinations of resistors.
Wheatstone bridge; principle and its
applications.
Different methods of measuring the
values of resistance.
Magnetism; Magnetic terms, magnetic
materials and properties of magnet.
Principles and laws of electro-
magnetism.
Self and mutually induced EMFs.
Electrostatics: Capacitor- Different
types, functions, grouping and uses.
Inductive and capacitive reactance, their
effect on AC circuit and related vector
concepts.
Comparison and Advantages of DC and
AC systems.
Related terms frequency, Instantaneous
value, R.M.S. value, Average value, Peak
factor, form factor, power factor and
Impedance etc.
Sine wave, phase and phase difference.
Active and Reactive power.
Single Phase and three-phase system.
Advantages of AC poly-phase system.
Problems on A.C. circuits.
Concept of three-phase Star and Delta
connection.
Line and phase voltage, current and
power in a 3 phase circuits with balanced
and unbalanced load.
Measuring instruments;
Classification of electrical instruments
and essential forces required in indicating
instruments.
PMMC and Moving iron instruments.
Measurement of various electrical
parameters using different analog and
digital instruments viz., multi-meter,
Wattmeter, Energy meter, Phase
sequence meter, Frequency meter, etc.
Measurement of energy in three phase
circuit.
Important common applicable IE rules.
Meter Reading;

- Description of MRI

- Reading of Meter by MRI (30 hrs)
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41.Practice on collecting meter reading
of various meters using MRI and
study of MRl reports. (05 hrs)

Professional
Skill 50 Hrs;

Professional
Knowledge
10 Hrs

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

42.Demonstrate Thermal & Nuclear
power plants using visual aids. (05
hrs)

43.Demonstrate different transmission
and distribution systems using visual
aids. (06 hrs.)

44.Demonstrate different renewable
energy power plants viz., Solar, wind,
small, mini &micro hydro power plants
using visual aids. (06 hrs.)

45.|dentify different types of insulators.
(Video demonstration/ charts).
(03 hrs)

46.Visit to distribution sub-station to
familiarize with equipment and various
accessories. (08 Hrs)

47.Demonstrate operation of various
circuit breakers viz., ACB, VCB, SF6,
OCB etc. using visual aids. (10 hrs.)

48.Demonstrate different types of
substations viz., outdoor, indoor, pole
mounted, etc. using visual aids. (06
hrs.)

49.Prepare a line diagram of the institute/
ITI supply system. (06 hrs.)

Power system:

Generation, transmission and distribution
of electrical power

General idea about overhead
transmission, distribution (LV, MV & HV)
and their types and accessories used.

Types of Distribution system
Line protecting devices

Types of substations - indoor, outdoor &
Pole mounted, etc.

Substation Equipments

Switchgear; CBs - ACB, VCB, SF6,
OCB etc. protection schemes, current
transformer, Potential transformer,
Protective relays, lightning arrestors,

Different types of switches and switch
gears, multi Range switches, rotary
switches, cooker control panels, power
circuit switches, thermostat, mercury
switches etc. (10 hrs)

Professional
Skill 40 Hrs;

Professional
Knowledge
7 Hrs

Plan and prepare
Plate and Pipe
earthing
installations and
ensure safe and
effective earthing.
(NOS: PSS/N6002)

50.Demonstrate and identify various
components of earthing installation.
(05 hrs)

51.Prepare pipe earthing and measure
earth resistance by earth tester/
megger. (9 Hrs)

52.Prepare plate earthing and measure
earth resistance by earth tester/
megger. (9 Hrs)

53.Demonstrate grid/ mesh earthing. (06
Hrs)

54.Practice grounding of equipment and
systems. (06 Hrs)

55.Test earth leakage by ELCB and relay.
(05 Hrs)

Earthing:

Importance of Earthing.

I. E. Rules for earthing conduits using
earth clips and earth wire as per IS 732-
1863.

Plate earthing, pipe earthing grid/mesh
earthing.

Earth resistance, earth leakage current
and circuit breaker.

Difference between grounding and
earthing.

Awareness of circuit main earth (CME)
and portable earth. (07 hrs)

Professional
Skill 50 Hrs;

Professional
Knowledge
10 Hrs

Carry out wiring,
testing, and
maintenance of DC
machines including
DC motor starters.
(NOS: N/A)

56.1dentify parts of DC machines and their
terminals. (04 Hrs.)

57.Carry out wiring of different DC motors
and generators. (8 Hrs.)

58.Dismantle and identify parts of three
point and four-point DC motor starters.
(O5Hrs.)

59.Assemble, Service and repair three
point and four-point DC motor starters.
(9Hrs.)

60.Practice maintenance of carbon
brushes, brush holders, Commutator
and slip-rings. (9 Hrs.)

DC Machines;

General concept of rotating electrical
machines.

Principle of DC generator.

Use of Armature, Field Coil, Polarity,
Yoke, Cooling Fan, Commutator, slip ring
and Brushes, Laminated core etc.
E.M.F. equation

Separately excited and self-excited
generators.

Series, shunt and compound generators.
Armature reaction, Commutation,
interpoles and connection of interpoles.
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61.Perform speed control of DC motors -
field and armature control method.
(06 Hrs.)

62.Demonstrate overhauling/ routine
maintenance of DC machines.
(9Hrs.)

Parallel Operation of DC Generators.
Application, losses & efficiency of DC
Generators.

Principle and types of DC motors.
Changing the direction of rotation.

Methods of speed control of DC motors.
(10 hrs)

Professional
Skill 60 Hrs;

Professional
Knowledge
10 Hrs

Carry out wiring,
testing, and
maintenance of
small transformers,
1?& 3? AC motors
and Alternators
including AC motor
starters. (NOS: N/
A)

63.Verify terminals, identify components
of various single phase and three
phase transformers and carry out
wiring. (05 hrs)

64.Carry out polarity, insulation, open
circuit, short circuit test and voltage
reguarion of a transformer. (10 hrs)

65.1dentify parts and terminals of three
phase AC motors, test for continuity
and insulation resistance. (10 hrs)

66.dentify parts and terminals of different
types of single phase AC motors. (10
hrs)

67.ldentify parts and terminals of MG set,
make connections and demonstrate
conversion of electrical power to a
different form. (10 Hrs)

68.1dentify parts, service and
troubleshoot/ repair & maintenance of
AC motor starters viz., DOL, star-delta
auto-transformer and rotor resistance
starter. (15 Hrs)

Transformers, AC motors, starters and
Alternators:

Working principle, construction and
classification of transformers.

Single phase and three phase
transformers. Testing of transformers.
General concept of rotating electrical
machines.

Principle of operation of AC motors and
generators, components and various
types.

Motor Starters:

Different types of starters for AC motors,
its necessity, basic contactor circuit,
parts and their functions.

Basic knowledge of soft starter. (10 hrs)

Professional
Skill 50 Hrs;

Professional
Knowledge
10 Hrs

Read, understand
and draw electrical
Schematic
drawings of power
and control circuits
using industry
standard symbols.
(NOS: N/A)

69.ldentify and draw symbols used in the
electrical circuit drawings. (08 hrs)

70.Interpret control and power circuits of
various panel wiring drawings in simple
to complex manner. (10 hrs)

71.Practice drawing of simple circuits viz.
control of lamps, tube lights, fans and
single phase motors, etc. (10 hrs)

72.Practice drawing of circuits using
various control elements viz. timers,
relays Circuit breakers, sensors, and
sequential control of motors, etc. (17
hrs)

73.Draw a circuit of fully automatic star-
delta starter for starting a 3-? induction
motor. (05 hrs)

Different control elements and
equipment, their symbols.

Power and control schematic drawings
with interlocks.

Relay ladder logic.

Relay and control panel wiring.

Circuits of various electrical appliances
and controls.

Power Distribution network drawings.
(10hrs)

Professional
Skill 175 Hrs;

Professional
Knowledge
35 Hrs

Plan, draw,
assemble and
perform various
domestic wiring.
Carry out Testing,
maintenance and
repair/ replacement
of domestic wiring.
(NOS: N/A)

74.Wire up simple circuits and practice
control of lamps in different
combinations using switching
concept. (09 Hrs)

75.Calculate maximum connected load
in a section of the institute. (09 hrs)

76.Demonstrate and draw electrical
supply system from pole to main
switch board including different
components. (04 hrs.)

77.Prepare a list of typical energy
consumption of electrical appliances.
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(04 hrs)

78.1dentify various accessories used in
domestic wiring of different ratings/
sizes and list out their approximate
cost. (09 hrs.)

79.Prepare test boards/ extension boards
and mount accessories like lamp
holders, switches, sockets, fuses,
relays, MCB, ELCB, MCCB etc. (17
Hrs)

80.Check tripping characteristic of circuit
breaker (MCB & ELCB) for over current
and short circuit current. (04 hrs)

81.Demonstrate method of working with
plum bob, sprit level, water level and
wall chasing. (10 hrs)

82.Practice cutting, threading of different
sizes of PVC conduits & laying
Installations. (12 Hrs)

83.Draw layouts and practice PVC
Casing-capping wiring of minimum 20
mtr length with minimum to more
number of points. (12 Hrs)

84.Wire up PVC Casing-capping wiring to
control one lamp from two different
places (Staircase wiring). (10 Hrs)

85.Draw layouts and practice PVC
Conduit wiring of minimum 20 mtr
length with minimum to more number
of points. (15 hrs)

86.Wire up PVC conduit wiring to control
one lamp from three different places.
(10 hrs)

87.Demonstrate process of concealed
conduit wiring system using visual
aids. (04 hrs)

88.Prepare main distribution board,
mount the energy meter board. (10 hrs)

89.Wire up the consumers main board
with ICDP switch and distribution fuse
box. (05 Hrs)

90.Carry out polarity test and ensure
correct connections of switches, fuses
and accessories. (05 hrs)

91.Carry out earth continuity test and
ensure resistance of earth conductor
as per IE rule. (05 hrs)

92.Check line-earth and neutral-earth loop
impedance and ensure effectiveness
of earthing. (06 hrs)

93.Simulate faults and practice tracing of
faults in different circuits. (10 Hrs)

94.Video demonstration of various wiring
accessories/ electrical fittings availabe
in the market viz., switches, panels,
fuses, plugs, brackets, cut out relays,
sensors, voltage regulators, circuit
breakers etc. (05 hrs)

Domestic Wiring:

Introduction and explanation of electrical
wiring systems, cleat wiring, Casing-
capping, CTS, Conduit and concealed etc.
IE Rules related to wiring, National
Building codes for house wiring,
specification and types, rating & material.
Minimum load capacities (W/m2) of
various buildings.

Electrical load categories.

Terms; Maximum demand, Load factor
and Diversity factor, etc.

Various wiring accessories/ electrical
fittings e.g. switches, fuses, lamp holders,
plugs, brackets, ceiling rose, cut out
relays, sensors, voltage regulators, MCB,
ELCB, MCCB etc.

Grading of cables and current ratings.
Principle of laying out of domestic wiring.
Selection of switchgear.

Voltage drop concept.

IS 732-1863.

Wiring materials used for PVC cables,
Indian standards regarding the above wiring
such as clip distance fixing of screws,
cable bending etc.

Introduction to estimation procedure, PVC
casing and capping materials, sizes and
grades etc.

Conduit pipe wiring materials and
accessories, types and sizes of conduit.
Branching of circuits with respect to loads
such as lighting and power.

Layout of Light points, fan points, heating
loads etc., their controls, main switches,
distribution boards as per IE rules.
Difference between MCCB, MCB, ELCB,
RCCB, MPCB.

Different types of wiring;

PVC conduit; Surface and concealed
(PVC Conduit;/ metal conduit)
Casing-capping wiring system.

Power, control, Communication and
entertainment wiring.

Wiring circuits planning, permissible load
in sub-circuit and main circuit. (35 hrs)

~N
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Professional
Skill 80 Hrs;

Professional
Knowledge
18 Hrs

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

95.Demonstrate various components of
a control panel viz. DIN rails, plastic
trunking, connector blocks, screw
terminals, transformers/ toroidal
inductors, resistors, capacitors,
fuses, fuse holders, switches, push
buttons, lamps their specifications
and labelling, etc. (05 hrs)

96.Demonstrate various components of
different relays and contactors, their
specifications, fittings in the control
panel and labelling. (05 hrs)

97.Practice cable forming including
template, binding, lacing, loop tie,
lock stitch, breakouts, twisted pair
etc. (10 hrs)

98.Practice use of sleeves, bootlace
ferrule, passing cables through strain
relief plate, correct method of
connections in terminal blocks and
routing of cables. (10 hrs)

99.Pass cables through strain relief plate
in an Electrical cabinet and secure
the cables properly using cable tie/
clamp. (05 hrs)

100. Mount various control elements
e.g. circuit breakers, relays,
contactors, measuring instruments,
sensors and timers etc. (10 hrs)

101. Practice earthing and screening
of cabinets as per IE rules and ensure
proper earth continuity. (10 hrs)

102. Demonstrate electro-magnetic
interference and electro-magnetic
compatibility. (05 hrs)

103. Practice wiring of control panel for
different operations/controls of motor
using various accessories and test
for its performance. (20 hrs)

Professional
Skill 35 Hrs;

Professional
Knowledge
10 Hrs

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

104. Demonstrate use of various types
of cells and practice on grouping of
cells for specified voltage/current
under different conditions. (03 Hrs)

105. Prepare and practice on battery
charging. (03 Hrs)

106. Practice on routine, care/
maintenance and testing of batteries.
(07 Hrs)

107. Practice charging of a Lead acid
cell, filling of electrolytes, testing of
charging, checking of discharged
and fully charged battery. (12 hrs)

108. Demonstrate different types of
solar cell viz., a-Si, CdTe, c-Si,
CI(G)S, CVP and HCVP, etc. (05 hrs)

109. Determine the number of solar
cells in series/ parallel for given power
requirement. (05 Hrs)

Battery and solar cell:

Chemical effectof electric current and
Laws of electrolysis.

Explanation of Anodes and cathodes.
Types of cells, advantages/
disadvantages and their applications.
Lead acid cell; Principle of operation and
components.

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

Grouping of cells for specified voltage and
current.

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

(xxii)




qrar (Power) S 1.1.01
IRRAT (Wireman) - JRET 3R I SUHRT

TR & fafia SUTT &1 ERT H1 3R A S¥eraw@ & ®Hl &1 uga &1 (Visit

various sections of the institutes and identify locations of differentinstallations)

IERY: T 31T & 3fd T 310 Ig B Tl

o A= 1Tl B fAfE SrguTT/RS WR WY SR 3UA ITI BT WIHT TR B

- ITI Bratay ¥, Sredrd, I R i BTaR WF & ol Faw Rals &%

. U YR BT AT FATY

. 39 I B} Uga B el fagd SR §1

gfesar (PROCEDURE)

TE 1: 11 F fafir srgumil &1 RT3 3R 31U ITI T TTHT IR HY
wikrers ¢ wikree &1 1T & At oot & @ s

1 AT AR ST I S SR ITI F UM B UgaE 4 ITI FHATAT H, AP SRUAI, oiale! g WrH SR
B | TSI B el I 3R 3 3T+ Alegd H ol B ToTeId! BRR WA 3R RPTe & ShHH FaR Uad Hi |

2 TS FaU | HHANGl & GGl $ IR BFIAPRI Tha 5 fafia ¢Sf o1 3@ gU oo 171 &1 A3 a1
G2yl

3 e Y IR I R R & W T A wie: ST Haw & R M 1 g el FMe (fg

TR &Y AR IT) 3 TR e a1l 99 e Al &) gl e 1) foan Tar B 1 3@ To/AE & WY U IT1 BT 4T
B A3 I |

Fig 1
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TR 2: ITI H 39 YR BT ASATIC T

1 RIS B TS TR =T (Ad SMHR) H 30 U BT o1 3= #t Afq, 9, wiTR, 9 39 onfe F arafa®
B! Iugad T W T4 M & AFAR STURT ST =@ROT 1 F JUH T0H

> T @A, o ¥e, i, AR e, oA, e, A g e
PHfeR 3Nfe o1 TS 3R AeTs A9 o | Aie: te falky saIRmE 38 ARE &1 AT
. NN . A3m3e 3y TeH ¥ fore fear mar @ (Fig 2) 1 smust
3 Al o S Ual 3R BeleR BT Wide S| ol b e d - s

Fig 2
MACHINE PANELS
SUBPANEL DB ‘ ‘ ‘ ‘
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zZ0 4 o
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[¢]
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S
@
H
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o4 = [23s) z
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gz 3o ok EE 332 2g
INSTRUCATOR TABLE & 2 EE S 38 EE
= Q Tz o= 23
o o e} I
m A 3
%
2
L L | | s
9
TOOL CUP BOARD ‘ ‘ ‘ 2
S — N S— R S— MACHINE PANELS S
5
w

TR 3: fagd 0= & R 3t UgdH B¢

1 7o T 1 ugaH o 3R deimse # Sua! (ufd & fafga Fig 3
B (Fig 3) SwreH  BOARD

2 TS IU-JH a9 & UgaH o, U § E=0 &1 & AN
IR I% AeM3T R Fafgd |

3 IARIRET YaRM ds3c & faftd wHEl o 3 a1 4 Wie &t
g B 3R Jefeid ga-0 aa &1 ugae &)

4 fEu & &7 & SMYR W e Rag &) '3 B &1
S Y, Tg Hed- HRd gU fob WS ! T ARy =iy
R WR oI o1 et A gl

AREA OF CONTROL —SHOP 4
MACHINE LABORATORY

AREA OF CONTROL —SHOP 1
WORKBENCH

[~]
~]

AREA OF CONTROL —SHOP 2
WIRING CUBICLES

'
'

AREA OF CONTROL —SHOP 3
TABLE EXPERIMENTS

H
!
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2 TTaR - IRRA (NSQF W=Nfa 2022) - snar 1.1.01



qrar (Power) 3 1.1.02
IRREA (Wireman) - JR&T 3R g4 IUHROT

TR Uit 3R WeRl &1 ugar=-1 (Identify safety symbols and hazards)

IEIY: 39 3T & 3 | 31T g B b

. I1d 3R I Y& AT & Y& udipl BT uga &Y

. F1 3 3R favur R 6 7T IuUT Fel v et @

. T Y YTaTaTd Hobdl § WSP Y& Habdl B UgdT B

. T | A PR & ATaaTiRe o) B U 3R S9! ST B |

3TaRgFHart (Requirements)

|rEft (Materials)
. SRy JRefM Hohd A1C -1 No. . TSP JR&M hd 3R ¢fthes e are -1 No.
. GRS TRl HT ATe -1 No.

yfar (PROCEDURE)
TRE 1: T Y| Y Tga™ 3R 3% T 3R THR $t Aeg A 37H71 f qugh

URI&® gTarTd Jddl ¥ TSP JI&T Jdbdl & forw 1 a1 J gl 3R It AR P uga B

faftr gean wdbal F WY AE TGE T AT 31 . |
52, At & ard ok ¥ Y surem Y1 wlkiegelf A 2 ?&ﬁgmﬁmwaﬁwww, v,
bl ) UEd B IR T 9T 1 A G AP

fore ®3|

T 1
fag ok Aoft BT IUURT BT RIF

No.




No. TR dbd ERERENIEIEIL] IUANT &1 ™I
4
5
6
7
8

TTaR - IRRA (NSQF W=NfYa 2022) - 3nar 1.1.02




No.

GR&T Hba

fag ok Aoft BT w

IUURT BT R

10

1"

12

13
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TR 2: Gob e fagl iR e Ryyrar el &) ugam &3

IR o U (Fig 1)

wirers Tt wew gRam Rg ok graraTa Wddal &

1 fug 3 UgTH B 3R 9T 2 H 3P UBR 3R 34 &

faaRur 3|
2 Tfed GRT SUS! S FHRaTd

ELN1102J1

9 2

ICERSEC:] GG
(Figure Number) (Label)

TP UHR &1 9SS U
(Kind of road sign)

R o199 g @1 ord
(Name of the signal) (Meaning of the sign)

1 a

o IN[ojoa|h~|lwN
S|/Q |-~ | a0 |T

TR 3: 91¢ | Al U & afRaTd GRe&m IUSRUT (PPE) 1 U 3R S SRS HY

e fafte yeR & AEEie @a) 3R 9%

1 e9d 3 # <l T &HaT & Iy Yefid fRY I AT @ 9

SR o8 v ST wwar 2 HTaHRS SHRIH BT Uga B |
2 fARU g &% SR ou Uil | ! g FRaTd |
c9@3
. ia a1 JuTfad Jea IS T BT YHR
(Source or potential harm) (Type of occupational hazard)
1 |¥R
2 |fawpies
3 CIESS)
4 |
5 | quuH
6 | R0 fearsy
7 | IS s e
8 TS BRI

6 TTaR - IRRA (NSQF W=NfYa 2022) - 3nar 1.1.02



qrax (Power) ST 1.1.03
IRRAT (Wireman) - & 3R I SUHI

URIH® UTAff® SUER &1 3T HT (Practice elementary first aid)

IERY: T 3T & 3fd H 317 Tg R bl
. HifEa &) yRfYe wrufie STER & e dar #3A11

3aRgFart (Requirements)
IUHT / AU (Equipment/Materials)
. fGqdl & T Wfkies
UiRigfsf &l Iugad e § wigl o
faunfora wR g&d 81) - 20 Nos.

ufsar (PROCEDURE)

A=Iar: A yEyar & e, ufiee ultiget & wggt & fAuilta o) a@d § o wde g @t
Yeifai(resuscitation) @1 Tw faf #33 F T $8 aFd B

TR 1: MTUfe ITaR 3 A ugd fifsa &) duR +

1 deus AR S Fifr gedifsap e darer 3 3aID & UM Hd gu Yifed & GRigd U 3 g
Iad IR gwar gl (Fig 1) YT R o emd| (Fig 3)

Fig 1 Fig 3

INJURED PARTS

SAFETY ON THE LEVEL
GROUND

LOOSENING TIGHT CLOTHING

ELN1106J1
ELN1106J3

2 Uifd & 4e I PIs Sredl a%g a1 Ihal Gid Herd ¢ $R HUS! B! AT B T HY B §¢ g A Bt
fifsd &1 g a1 | (Fig 2) SR A 1T IHY gafE 9 B

4 ifgd F il ol &l G I 9 & e e siftRem
EKEl

Fig 2

KEEP THE MOUTH OPEN

ELN1106J2




T 2: Nif$a & Hw y97 & e daR s

farerelt & Fee ¥ difsa afda F R R e &)
3R ¥ ¥ T g dl PIAH HIH ¢ B PR HY

1 URGR FEIdl & o Toba O6t| @fe ol 3 aufad Iuaisy

Tel §, o 3u Nifed & Ty I 3R JURGHT Jeradl B 1)

TRR 7 foar 2 arelt Tie &1 37 3R HHH 49 3 Iuged
fafd &1 fAofa |

- BIA SR/AT U R de/aem 3 R F 45 § 4 I

fafii(mouth to mouth method) 3fg=Td|

- e Hg BuD §q B, ol ABR UT SievH--ea fafer &1 Sua

PR

- FR AT R e T B RS A A o1 adieT oA

Gif$d 1 P A ¢ I g wet Rufar # fererd

Tt FRATE TpTd P WY

FS APbs o W T @aTw 8 aHdl g1

Hifga & siale® i Fi 9l A 79 & e srafies
YT TR |

ifsa fdd &1 dic, IR A TP < AT 3T Wb I JUR B
Uif$d & IRR & 71 35 | Heg B |

IUYEd HiA 48 fafey ol B & forg e o |

UTaR - IRRA (NSQF | 2022) - 31T 1.1.03




Urar (Power)

IRRA (Wireman) - JR&T 3R g4 IUHROT

3 1.1.04

foorelt @ omT A ot fRUfT F ¥R & YRfdra adtel &1 39T 1 (Practice safe

methods of fire fighting in case of electrical fire)

IEIY: 39 3T & 3fd | 31T g B b

. foorelt @ el 3T & SR AWT g Pt gy U Ria B
. IRMF A & TS & ©u H

. UE F AT S EUHI

A4

STagHdIe (Requirements)

IUHIT / AT (Equipment/Machines)
- 3{P=AS - CO, -1 No.

yfyar (PROCEDURE)
faga 3T & R UATE WA arelt [rHT=T ufdhan(General

procedure to be adopted during electrical fire)
1 3@ IS 3T @ W e RErd a9 & foe e g
T TRIh! T UTe B |
- o "iad & AU oot STaTe SaTelt SR ST S
ferearett |
- Fiohg FA & I BRR Sram/Ad &t iR g8
- U7 R 3ifh &R (3fe §Ha gl )
2 Od MY e R Gd &
- P FATTE IR G
- f =R oIR faorelt dg AR
- /4N GaRG/MEHN U d¢ IR ¢1 (SU-B $l g
HAT 3BT 7)
3 R MY fra B vt et &
- AUIdBTe b BT SUGNT B o BIS <
- ORER ETelt B
- R & 1Y PRIEd R R SHG1 61
- i SR et Y ifirere arel o g ®
- TN 3R T §g R o, Afee offeb a1 sl 7 A

SFI=TH g & TS & U | (As a member of the
fire-fighting team)

4 3[R MY AIHA H A &
- GIfed R W T g & AR Al

I T AR E:
- =i SR 3T T T @R, QR T8 3R B e
- 3O oAl &1 T J AR
TYE & U 7dT1 & U H (As a leader of the group)
- Co, SIRITHS T3 BT UaT T SR IJTPT ITIRT HY
- 3T g & oI RIFR U U Iudsd Iugad A1eH! BT
TdT &g
- 3 P YAEEdl B AHidbad HL, AT X B
3fTuTdeTele e & I a1 it Seprae & I &
3R fhR 39 T8 & WIel B BT Uy B3| ([Ablesd
IR, T gerdf Y geT ¢ S S ¥ 3 Uhs uhd
gl
- A Ay ¥ forg 9N MU ITReE@ ard ant &t
UG R H GETIdl B AT g |
5 3T g3 & forg fop e Surt &t Raid deifia sifvrafeat
Cakd
T gefersil W faRqga o, va & 3 w1t gdend
gl, 3T & HRUN S UgaH H3 | dag S0 Uga™
T HRUT HiTsg # 33t avg ot gersi J =1 & forg
faR® Iura #31 ® Heg H |




qrar (Power) 3 1.1.05
RIRAT (Wireman) - gR&T 3R §& SUHIT

forelt 3t 3myfet o1 sre FRA 3R faerelt & Hud # v safe &t GRem o TaM & e T=a
TETdT §RT Uefid H31 (Demonstrate by visual aids to isolate electric supplies
and rescue a person safety in contact with electricity)

JERT: T 1A o 3d H 317 Tg HR Tl
. faga gdemsil & a9 & forg Frare gRen et &1 snar ok utes &3¢
. fyoreht & sred @ Wifsa afea & sard)

JTaRgHart (Requirements)
SR/ UHU/W=AA (Tools/Equipment/Machines) Tt (Materials)
. I YIS TpSIEAR 200 mm -1 No. . ToR URfEHTUA
- ARl BT

ufsear (PROCEDURE)
e 1: gt nfafaftr o1 ez v & faefya far s wifte Sk foie Qr W= A Jo1 811 =1

& IUr & Hey H ufkiare ufkiggsi & g v
i@ a1 QR R FIS USH FX JHar gl

TR 2 faorelt & e A Wea aafea & o

1 YERIEC IT HIgH g foHT ot Seal o1 b IUAR & A1y
M TS|

2 UldR §¢ L AT @R DI 2T ¢ AT had i Rd J Tad D

3 AP DI garal oi G e Il BT IUANT HRP
fifed & TEd Heaex & Judh I g A S| (Fig 1 & 2)

UNPLUG THE
SUPPLY

Fig 1

INSULATE YOURSELF AND PULL
THE VICTIM AWAY FROM SUPPLY

ELN1103H2

gffya =¥ & a1 arg ulwRor 81 wdw &t
TR WM R A &1 & e wee o ol fifga sw
2, @ 32 A @ Ao & g Hea Io18|

ELN1103H1

ifea ¥ 9 Jud A 91 IR IR S A STA 5 SR tifed 981 & df IUP T, Bl 3R W S U &

8 & < o BTt Y R Wi @ w¥ ) afy e FUSI B Sl I § SR HfSd BT oM F Rufa & ferer §
fa T $gees ¢, it ifsa 1 s S graf A T g 6 ifsd 3 T 3R Rmwere F (Fig 3)
4 A H T SR OERTE o & R B G | 7 foorc O S & f[Rufa o T &1 Sider & gam & forg

|

10



Fig 3 14 T 919 §81 8, o 919 a1d TR & 9% TS ¥ g 3R
Toge ° Ugl did (Fig 5)
Tfe Yaawma 1R 8, 9 T & it IR &1 Iumh
)
2 15 afe fed 98I § O SR 4w F IE RSl Y gwena
3 Gy
IR Hifsa F1 farel & Fed | e gt 8, 9 a7 Fig5 DRESSING CLOTH
Tgd TP 3R TaRATP &l qohdT g1 afe TR &1
TS g1 e o T gl Al SR A ¢ 1 WU 8 § few
T AR i fafee ¢

8 O gU M &I Y& §8d UM H & &

9 O §U I Bl I HUS/Ill U AP B |

10 foeft &1 A Siae BT gaiT Wl |

iR YedTE & AHd |

11 77 1 e ferer

12 97 e 1 IR & TR I FHW IaM | (wafe Tua g )

13 GG B AP & [, T dP ITD 8, °I1d IR gad
BT (Fig 4)

ELN1103H5

16 QR ¥R Fis # fasiid foar smom

Fig 4
DIRECTION OF
PRESSURE

ELN1103H4.
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qrar (Power)

RRA (Wireman) - TR&IT 3R g4 SUHII

3T 1.1.06

fag13rer Tew & areay A HHAT 499 BT WeRiH BT (Demonstrate artificial respiration

through visual aids)

I : U AN & 3fd T 31T g B Gl
« WHIA® ©9 J Fi9 a1 TIar gl

JTagHae (Requirements)

3NSIR/IUHU/HAT (Tools/Equipment/Machines) AT (Materials)
gishar (PROCEDURE)
TR 1:

1 gt Tfafafyy =g & o o) 9t =iy 3R QR R I
INEASSINEIGINY!

TR 2; Aed- o1 3mi-Rrte 9% IR fafy g difsa &t v &) gsiifaa &8

A P H-forwe 9 IR fAf¥ &1 IuahT a9 T8
forar ST TfRe 59 Bl ok Ue # =i o 8l

1 tifsa ofad & ITS! T18f & WY s gAferdl o T
TR F FWR W SR IS Td B! g F FWR WA gu
RR Y o WR fear &

2 if$d o §1Y & U T AT M1 el & o Fob |

3 30 BT Pl HiE B @1 ¥ W Uifsd &1 fe R @, Mt
1 b fig 1 & feaman mar 31

Fig 1

HEAD RESTING ON
CHEEK OVER THE
PALMS

HANDS ON THE
BACK BEYOND LINE
OF ARMPIT

ARMS FOLDED

ELN1107H2

4 U Yoraft HI T I@d g R F 3 DI IR q9 dBb
ey 9§ d% & 3 1T dgad = 8 WY, 3R ifsd &
Bhs! I 81 Pl dex b & i fig 2 # fG@m oar
AR HfSd Bt he &l gam R| |

12

Fig 2

ARMS STRAIGHT AND
NEARLY VERTICAL

EEEEEEEEEEE

ELN1107H3

5 39+ il & difed &I Yol & A1y A & 3R R

U & 3R FaM & IWIad TIfa Y THBIID HY, 3R
JDT SR Yol B B & 3 SHW U, ol % fig
3 feamn man 31 R Y iR fee ot

6 SR g MU UI® B SR Fgob, ¥R J WfSd & 1l B FW

I3TH 3R 3O 3R e ST b fig 4 F faxaman wan B, S
T fob 31U IHb bl H 10 HgGH 7 B | Tsh TR PA b
forg, difsa o) yomeif &1 2 B 3R oA g1l oY URfw
fRufa & o e |

7 AT 4T q9 I ORI W 59 dd (o difsd afad w@vifas

FU Y GG 7 o @ | HUAT A <, $© Al H, 399 bl
TG 51

8 Uifed & B & oM R Uifed &) Sl aie &R a1 T gl

B Sl a1 T St T TH DR [ | gTUT 3R WY & 3G
e &) TR g3y B 3R Iad YR B Iaford B |



Fig 3

HANDS DOWNWARDS

GRASP THE UPPER ARMS
JUST ABOVE THE
ELBOWS.

ELN1107H4

9 IYACIEA T, 3R IV IRYA T HA ¢

W9 9% 98 T3 9 T A 7 3T W1, 99 a9 SQ Bl
I yerd T 3

TR 3 : AR fAfY @ fifga t 7w 1 {5 I & oY
Hif$a F FH 3R U W T @[ W 59 fafyr &1 v
TP

1 ST afdd & 3T Uc & 7o fofer & T g1y 1Y 3my
P 3R TG WY, TR BTY Plgt TR TST g3 81 3R Aex
A BT 3R B 3R BT AT AU TR fehT 8Y SR b Fig 5
# frmmr mar g

2 Wfed & ger o, a1fcs ITD! SI7e 31U el & ofid gt 3R
3T STt 3R SAIGT Fig 5 &1 a’g f¥Ud &l

Fig 5

THUMB ALONG

FINGERS
MOUTH AND

NOSE OPEN

LITTLE FINGER
ALONG LOWEST

ELN1107H6

3 yoaii &1 Hien T@d gy, dR-eR 3r &t ol b a1feb 3
IRR BT YR fR-eR difsa &1 et waferal R aman se
s THEd & el A gaTl B 18R Hebrar off ¥ o fas
fig 6 F feamn mn g1

4 39 UIf$d & IR ¥ IR 14 eTd §U gud U B 3R e,
ST % fig 7 o feamar o B, anfes St B gar HR S|

Fig 4

ARMS PULLED

ELN1107H5

Fig 6

WEIGHT OF THE
BODY ON PALM
OF THE HAND

ELBOWS STRAIGHT
THIGHS AND ARMS
PERPENDICULAR TO
THE GROUND

ELN1107H7

Fig 7

ELN1107H8

5 & qds & d1e, R T o &t 3R ot 3R 9 I &1 ufd
fie 9RE 9 Ugg IR qlERI|

6 U dE d® IRl W oF dd [ UifSd wWryfas « 9 9 99 =
= @
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TRE 4: g 9 Yg faftr gy fifsa ot 9w & gesiifaa &3

1 tifsa afed & IT! dis & ga W fofer S 3k IT& bl
& - TP IS HI A W I T8 1S g1 o b 3T
iR 3/t TR A IS &t oiR FHT g 71 (Fig 8)

Fig 8

ELN1107H9

2 UifSd & RR &1 0 &1 3R Fp1d difcb gg! Aelt SR
3R I} (Fig 9)

Fig 9

ELN1107HA

3 Uifsa & JaS Pl fig 10 A fOWTT 3UR U&he, 3R 3 HW
DI 3R q9 dP I o1F dd [ Fad &id S &idll ¥ Ha
TS| 37T 3ot SIfera Y oerg & gl fpR! R difsa
F B B! A b U TF THhd § 3R SR BT 3R W qha
g1 ST &1 IIgATT BT 308G B 9 A & oI 497 B
gAiTad - & e IR 99 39 Sfae &t R &1 g1 34|

Fig 10

CHIN STRAIGHT
UPWARDS

LOWER TEETH ARE
HIGHER THAN
UPPER TEETH

HEAD BACK

ELN1107HB

4 TH TR I o 3R U G B ST F g F S W
ST a5 Fig 11 # feraman e § argRieh wues a9rd gu | difsa
DI IH DI S 3R qoi-l U g B | A 39 WY Tudh B
oS B 8, a1 3T 3R WifSd & g & il T IReRT
FHUST T | R forg, 3o Hg RIY & Gg 3R A1 & FWR
@1 (Fig 11)

Fig 11
AIRTIGHT

CONTACT OF
TWO MOUTHS

ELN1107HC

5 tifsd & 4g & a9 d& B (Y & A § R I) 99 aF
f IH@! BT SW 1 33 S| 3T g P! gl § 3R ATH
RUDE DI BIS ¢, 34 W B ¢, 30 RR $I ga1 J a1e”
e B AT Yo & forg gaTd | ugelt 8 ¥ 10 Wi Iat
& o1 81t =fe frah o difsa wfaforar a=ar 81 59 o1
R & g1 R Uifgd & ufd e T 12 IR RIg &
Y 20 9R) far ST @Tie Tl

gfe ga1 3igx =Tt o Twdl B, at Nifsa & R ok
waS Ft fRATT B oI ¥ 3R TP1ae! & fore gg #t
SIERT o9 B | R, iR iR seayds T: N
F3 | gfe BT fbz oft 738 @t Rifsa wragr R a=
2 3R It flo W Ao A UER FX dlfe THAe g
Eid!

Ft-w it ga1 fifea & U # vaw R 9l §, S
U &) o | UdT gadTl 31 919 Seq B @iy &
IR e o1 IR | garHs ga1 #) 9 A |

14 UTaR - IRRA (NSQF E=NfE 2022) - 3149 1.1.06



RS 5: fifea ot 99 &1 Gg I AP 3t faf J gAsitag w9

39 faft &1 3uahT aa #¥ w9 Wifeq &1 4z A8 gam,
T P13 IPHIAC gl FoTH 3T TP 81 H= AP |

1 3T U gTY B STierd! o off Tifed & g1l &l Aoigl ¥ &g
G| 3T B3 Y WifSd Bt TR & TRT 3R F T B
3 3R IH g1 G | T8 I/ & forg & o o difsa ot
B 3o TS 8 3R AR & ] 1 (Fig 12)

2 39 3 &I Ul e 10-15 §R @1 X A a9 b ey
e q fop TS Jara A ¢

3 3 3G I Sldex & 3 b SIRT W |

TR 6: PIfeTP R F Nifea fifea ot g o A g H

2 T A oTei i A ys P ¢ 2 T Y, Ut
A BIRATS BT AR

1 Sieal § i B b Hifsd pIfSues R & 3¢ & a1 e

Fig 12

ELN1107HD

4 Ut Jrferdl I gaferdl ¥ gR 3@ g, S04 U BIY B
BT B SRATY & ol i & g & | 3o+ g eI ¥
BN B b o 3R U ITIferal bl 3o H S o oi fb
(Fig 15) ® femmar m 81

PISTF R BT Udl T A PSP U B1
SufRATA(Fig13), 861 & TRY 3R ~fiat 371 3 il
P gacht & a 9= A T 1 ST 3|

Fig 13

ELN1107HE

2  'ifsa fad & S9! tie & g fhdt T Ide R ferer &1

3 B & I ged ¢ SR UIRY F a7 &1 uan
I (Fig 14)

Fig 14

ELN1107HF

Fig 15

ELN1107HG

5 3o Yoimail BT T ad gU VY F Fad e &1 asit
I g | AR IR Refls H11 (Fig 16) Ufd s &0 I HH
T% SR P1 X J WU 5, U5E IR alend|

Fig 16

ELN1107HH

UTaR - aRRA (NSQF | 2022) - 39T 1.1.06 15



6 UdIPhs HH Y HH TP §R B & I TR 5, U5E TR GIe |
7 HISadH U HI Sird B (Fig 17)

Fig 17

ELNT107HI

8 <SR 9 o & fore Uif$d o Hg & Ui 9y 9Ie (48 9 48
¥ I &1 LE $Y) (Fig 18)

Fig 18

ELN1107HJ

Fig 19

ELNT107HK

9 fa@® 15 3R qaTal & WY IR W, $HF 91 Yg I g B
Eﬁﬂ'ﬁ’dﬁa;wwreath) & forg IRt ¥ | dfa-da d
U® O X G|

10 O g fod &1 4P bR ¥ YE B A1, GIA HURH ag R
3| O a% UIpiaeh Y4 I oRE ¥ T8Td e 81 oirell, a9 db
T ¥ g8 ¥ I 1 Rt G|

11 eI B Fig 19 T TTT SR Repadt Asied H fererd | 32
T T 3R et A fafdream wgradr urd &1 |

3= TY (Other steps)

1 R Siaex B gamd|

2 Tifsd & ITF IRI 3R TH Had a1 TH gt B diad a1
T gt ¥ T B T | BT 3R WY & gt e B
TedHR §ed DI 3R I9d AR &1 Iford B |

16 UTaR - IRRA (NSQF E=NfE 2022) - 3149 1.1.06



qrar (Power) 3 1.1.07
IRRAT (Wireman) - gREMT 3R I IUDBRT

AT NWR 3R IUSHRI &1 ygar &1 (Identify trade tools and equipments)

IERY: T 1A & 3fd T 310 Ig B Tl
. 3NVRY B} g B 3N ITBT I@IAT ¢
. TR § AR @ ugaE B iR 39% 9 e HI

STagHae (Requirements)

3R / A1F(Tools/Instruments) IUHT / A=A (Equipment/Machines)

. PIEHTE QAR (150 mm) -1 No. . Sifded o9 AESR -1 No.

. ANTIASS A AR (200 mm) -1 No. T (Materials)

+ TRQIRAR (150 mm) -1 No.

. B (12 mm) -1 No. - WP A ~100mi.

. @'S’WW (250 mm) -1 No. .« HUN UMY - as required.
. T BREd SRS (250 mm) -1 No. - el -0-50m

. §SId (6 mm x 150 mm) -1 No. - @ - as required.
. i (4 mm x 150 mm) -1 No. LR - 1 sheet.

- TMT% S (6 mm) -1 No.

. [GA TR Iesk foe AR 8 & Wiy -1 No.

. Pl wed sRes (150 mm) -1 No.

. O IR -1 No.

URIE® 3T AFUTT A ATTRAD SNTR/SUHRUN Bt HARIT BT R AR & ITINT F 3 F g Wby I
STaaP AR B sgawr ff s

gisar (PROCEDURE)
TR 1 : fafRreansii & A1y g 1 uga &+ (Identify tools with specification)

YIRUT - 399 31T | 3T 7T ufkiggai & g fve &1 1 feu e RN @ SheIRY &t ugaH 1|
T AT R FAfde Sumvor wrdar o veRfa e s 2 TA% I F A UE WS QIR SIS
T 1 wfiggait ot Ry e fafd=i | Suswon Y vga
B39 3R 59 3T ¥ e arafed wir A Sy & afy R e § a smue & 7 awgel @1 wdt
W I B ATIIH T gidl g fafed=r daa 1 ford

CC
. 9. | fafNd=m & 1y 3SR #7191 (Name of tool with specification) | 3fSTRY &7 ¥4 (Sketch of tools)

U39 1Y, W18 HeR 3R TYACS 58 & WY BTG WRR - HTHR
150 mm,

i AT ISS A WIRR 200 mm,
i TIHT 150 mm
iv ®H 12 mm

17



v 38 Y BIRA 250 mm
Vi TRIC BIEd §Res 250 mm

vii ST 6 mm x 150 mm WHRR-UECS
viii e 4 mm x 150 mm

ix %S 59 6 mm &l

X 3 TR giceR fae Har 8 & A1y

Xi eI Wied aRes 150 mm
3 3 UfRIere gRT U= Qe b1 Sid HRaTd |

RS 2: AR A= T w1 7=t &1 g &3

TRIE AR Jar A wifla wehi=dt & am 1 SO SR FRA SR ST A B AR XK
IR TTF WH F AREm FI1 By yRkientia B ST T
ST & YIS HRAA &7 W 3R 3 faaror feram 2 TP HYH B 70 We Bl ue 3R g |
& fg e 3 AP AL BT A 3R 3= fIaR01 37 19 & JHA e
2 7 ford |
¥gq 2

®. 9. =M BT 91 (Name of the machine) AT 3R 3= fdavur (Name and other details)

1 DC ¥ TR

2 e SHeR JT (A.C. HIex D.C TFRex & HTY)

3 DC HUNSE T Rex

4 DC IRIS Hiex

5 DC ¥ie Hiex

6 DC HUSS AR

7 Tex TR JT (A.C SRR & J1Y D.C. HITR)

8 A.C.Squirrel ol SR HITX

9 AC RafthT SearM Hiex

18 TTaR - IR (NSQF W=Nfa 2022) - 3nar 1.1.07



10 gHadd Hiex

11 TS HleX
12 Siofel SRe A
13 Safaedd ARF g

4 Y YA URIer § e BT |

TTaR - IRRA (NSQF W=Nfia 2022) - 3nar 1.1.07
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qrar (Power) 3 1.1.08
IRRA (Wireman) - REMT 3R g8 USRI

3Ty ygrdf & fAuer &t ufshar (Disposal of procedure of waste materials)

IERY: T 31T & 3fd T 3117 g R Tl

. fafia yoR & srufRry ueryf @t ygaH &3

- SRR veryf @) Gafta fE & SranT- o 3¢

« WR-faert v 3R et aiva ArTht 1 SreT-3re BT 3R Rpis a9 e 391

3TaRgFHart (Requirements)

ATl (Materials) ufedi areht afeht -3 Nos

. g -1 No. ) '

. 3R -1 Pai
Wed/uTg fess - 4 Nos. SR V')

ufa1 (PROCEDURE)
1 e # gt srufRy uerf B uwmia He| 3 oy uerdf @ fowt dm, R-fawt 9, Sfdw SR
2t ¥, g e, TR 3% R el e B SIpTeiep SR 3 T A e

SIT-SHTHT UG 3R AT X (fig1)3MR I dad B 4 B¢ gu Uy uerdf &1 RPIs & iR caa-1 H ford

ELN1108J1

OIL, CHEMICAL & SOLVENT COTTON WASTE METAL CHIPS ELECTRICAL WASTE
T 1
®.9. 3afRre uerd &1 am EIE fast g a1 R-fast v
(Name of the waste material) (Quantity) (Saleable or non-saleable)
1
2
3
4
5
6

5 e & fou ufedi ol P Y A 3T BT TAART B 6 Pled I Bl Pied ial A ST 3R T RE o1g & oy &
Td® 2fell R “died a&’, “Hed e 3R "3 & ®u & I 3R 3 B Teifa eTelt & S
dd faueT ¢ (Fig 2)

20



COTTON METAL CHIPS OTHERS

ELN1108J2

7 oot dma ey, IR e} aiva why, Sfads HerT 3R ST
TR Bl SHET B P (U 4 3R e W 3R 37 q9a
%:(Fig 3)

Fig 3

et givg Ikt R faw) o |arsEh Uy yerd @fa®) 3Ty ugrdf (3rprefe

P 3FHH (Skill Sequence)

Hic A% DI T HIP IUPT IR HT (Separate the cotton waste and dispose it)

I TE 3ATIP! TP N1
. Bled AT B AT B 3R ITPT AT B
1 SRIPI Aag I I DI 81 U ™G PP 3HgT h 5 it fow! arg At ok IR faes! ava Il & Sra-SaT
2 oA R T & ol T R P51 P IR T el s 7 <l
- f 6 Tt R-faw} g IrEh S Bied e, TR K, dAhe! &
For 1 0 &1 4 7 g . < I B 3P B AR T fig 3 b IR Tl et
R ot 41 & AR AT HR d | R
3 FleA R P IR A MRSV TP FRURumuf 7 w7 T (i) FI S HR srHeT o B 3
T S B STy FRAIRUT & forg 99 |
4 T Ao ) RS o § Guled a3 8 fae) ol Il ot S X SR TAfAgd, HIR, 3R,
TP, ¢ 3R 3 I BT SCHI-ATHT ST B 3R Y
TS fa # Gafid dae gar | et @ SRR ufthar & SER fRueH & Rt ®R W
0 |

UTaR - IRRA (NSQF E=NfE 2022) - 319 1.1.08 21



qrar (Power) 3T 1.1.09
RIRAT (Wireman) - gR&T 3R §& SUHIT

fRIITd & SUHRVI &1 SUaiT (Use of personal protective equipment)

JET: U 3T & 3{d | 319 Ig B Gobdl
. 91¢ (A aRafd® PPE | fafid R & afeaiTa Y& IUHT (PPE) U 3R TSI B3
. YRET P YPR & A=Y PPE B! Tga™ 3N 71 ¢ 3R 39 IuanT |

3TaxgHart (Requirements)
3SR 3R USRI (Tools / Equipment)

. A yPR & PPE Bl @R T aé - 1 No - ITdlde PPE (SITHIT H SUTTsY) - HTYDATGIR
m(PROCEDURE)

Ufare ¢ad # Suasy fafHe YR & PPE &1 sqa=iT 1 fAfs UPR & PPE Y UgdM 3R 9% 10 AIE &I T

P Jbdl ¢ I1 PPE fa@™ arem 91 UeE &% ol Y ford 3R ewa 1 H ford |

21 UfErs PPE & TERT SR I% ST & A 2 Faet 1 21 PPE AR R TTRIA & TRa TR R

TP YR $T IUANT fbar S 2|

Aga 1
®. 3 ¥@T1IA (Sketches) PPE T AITH TRET BT UBR IughT

(S.No) (Name of PPE) | (Type of protection) | (Uses)

Fig 1

Fig 2

22



%. 9 ¥@rfra (Sketches) PPE 3T 19 & BT ISR STIRT

(S.No) (Name of PPE) (Type of protection) | (Uses)

3

Fig4
; 2
Fig5
5
Fig 6
\lj .
\J
6
UTaR - IRRA (NSQF SR 2022) - 31T 1.1.09 23



ELN1109J9

®. 9 ¥@rfra (Sketches) PPE T 914 TR BT ISR SUIRT
(S.No) (Name of PPE) (Type of protection) | (Uses)
Fig 7
7
Fig 8
8
Fig9
9

3 T U Tfiers § SiE HRaTg|

24
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gia¥ (Power) 3T 1.2.10
RRAA (Wireman) - 3R STa=mar 3arT

BTSRRI 3R FHAIIT BT T FIAT 3R TS F P U T-5918¢, WE SqIEe R S
TaTse @I dUR T (Practice on filing and hacksawing and prepare T-joints,
straight joints and dovetail joints on wooden blocks)

JERT: T AT & 3fd H 317 Tg HR Tl

. TP3! P Wal(planks) TR I@TT 3ifpd B

. U T WPl P & Y 3R ¢ A | AW MHR | P1

. 9P @ AS B TG 3R BIg Fe & e de ¥

. WP 3R VAT @ FT ITUNT FI& dS Bt Tae! 3R AR B quaa &
. AHSt IR U 3R Widee gA¢

. PSR U 3R Fibe & A1Y §TF QY ‘T’ SATge §-14

. SIATed PIVT gAY

. BTF AU S13ed SaTSe S8 |

3TaRgHart (Requirements)

3R 3R IUHRT (Tools / Equipment) - ‘G &I -1 No.

. R -1 No. .+ ¥ T 600 mm -1 No.

. THEFR 75 mm -1 No. - WId¥d 300 mm -1 No.

. S 450 mm -1 No. . S @A -1 No.
T IR 200 mm -1 No. - WA -1 No.

. 29991300 mm -1 No. . 9129 & 1Y g &9 (10cm ) -1 No.

. R EIS g7 ¥d (600mm) -1 No. .« HRAD -1 No.

N IERRI -1 No. . SUEP -1 No.

. WH DA 25 mm, 35 mm 3R 3 KA -1 No.
50 mm, 300 mm -1 No each 'ﬂTH’;ﬂ (Materials)

. B (0.57 7 3R 200 UMW) -1 No each. HOR b 340 X 200 X 30 mm

- T 934 WRR -1 No. (ST A= & for) - 1 Piece.

. S -1 No. - RIS o ofR T S & forg

. Ao -1 No. R & TPl TN HIS 3 FOR

ddbal (360 x 60 x 25 mm) - 3 Piece.
ufear (PROCEDURE)

ufare el B 99 A Ugd 3T U doSl F Wt U ’ifdh T, S (3 iR AT Sare 1 Uge S|

TRE 1: APel & Wl uR asi i fafga wan ok fafa Yarsit w w1 (3 @)

DS F Wl W Y@ oI IR A sk RfFav@s 3 37 3Rl 1 T ¢S TR & STGN & ol RRI do
R HIET (3RT W) BT AT TN 3R T TH BT STINT TP 36 GOk HAd W IAS G|
1 Fd A1d & ATHR B Sird B 4 TH URIQ 3R T TR BT IUANT IR Al & oiF 20

2 UfYe &1 ITNT HRb QT Y DS S gbs b T By W mﬁﬁ®$wu-wﬁ?lﬁwﬁmﬁiaﬁaﬁ4w
Xl IR e TSt & §9 10 mm @ g8 & T R I SR 7 TSl 1 S R57RT % R G e 1
R 4 YaTh S TR HT IUTNT aveh dgd | (Fig 2)
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5

ghad g W WY B G’ I/ I g HY | 3T b prdas
F Y R I-Ffed YT F 91y e Wy B

‘G’ T P HTeT 7 HH |

Fig 1

ELN1218J1

ELN1218J2

3= afvorrHl & g 3=t U arelt 3mh &1 T B |

I} S B TGS BT STANT FPb T KIP S
|y 1

H ST T8 A1 W U ok 39 |
FIcd TUT U T1¢ §TY B 3R B YR A g7 7G|
7 99 3 UfFqal IR TP & §IC U Ple BT B Gl |

8 'G' I B gl S 3R TAhS! & THS Pl 39 RE by B
5 99 & R-UR fafgd U ghaT & MY I I Bl

9 U ¢ Hl P Y 3fd J Usdl Ufekl TR U DI Bl L&
oyl

10 TF & §IE U, /W 3 Ufdadl R HTeA &1 S crexd| S
3 o1 9IS &1 3MHR 260 x 160 mm (Fig 3) B

11 25 mm A Wbl T HH F HH 6 mm AT 3R 300 mm
el Ugt M & fau ufafed deet R ded & AN

Y

160

260

ELN1218J3

TP 2: B8 3R 1 TI BT ITANT P I S I1Y-T1Y FRAfRa Y@1a3if &1 drex &1 3ard Hy

1
2

TR 1 & d6d IR BT Y gebg &b I 1 = bl qgar |

IS F S 155 mm @ §U TF W T/ T 3R
U URIA &1 START Hxh I & 1Y fHR & JHHIR Th
@ i |

IS & 245 mm TSTS B AT U TH RR F I & 3R-UR
T 391 i |

TFl & 1y R a1 @ g1 o1 3§ P
T I ¥ 99 & 3R-UR fafRd Y1 d& F1e

IR SAS Bt T TS BT STANT HIb A I S
1Y HIe

26

Fig 3

6 T To/Kd ¥ d d ThS BI offd B 3R DR MBR 155
X 245 x 30 mm & 3HR & foT T WRR &1 YA H1 |
(Fig 4)

Fig4
9 245 30

155

ELN1218J4

UTaR - IRRA (NSQF E=IfE 2022) - 31T 1.2.10



DI A (Skill Sequence)

eTS WPTAR &1 IUART (Use of try square)

IERY: T 3AUD! Heg BT
. APl F dis/de W ¥t fafga w3

. T3 WPTAR BT IUUNT HIb THAAAT 3R ANHRUT BT UI&0T Y |

T PR I BT ITNT TBRUT BT G0 B 3R < 78
Jdg 3R PRI R gHPIv W @it o ffgd &= & i
foar ST 81

TS WIR & <l MBI g1 (Fig 1)

- WS argea

- WS

Fig 1

5
BLADE l
STOCK OR HANDLE

JTHT SUGRT (Common uses)

TAE! T URI&UT HIA & AT (To test surfaces): TR WRR
DI Ie<! U & Uave 3R &S & T [HIR Bl uleor &1 I
ITelt Y TR d9ad X | TS WHRR & fh1R 3R TRieror &t o
T T (YT & Ud P FEA) & o9 ¥ G| T8 I 3R Y
e fe@me | (Fig 2)

Ak

ELN1218A1

Fig 2

ELN1218A2

IRl & dHRUT BT gHer F F AT (To test the
squareness of edges): TIH ®I Ty R Aoigl 4 9 | R
Ttero1 fbt O a1 fh R R &€ & Sige! fhIR & i &8
3R fFIR T T8 3R T WRR & &S & fF IR & g
41 (Fig 3)

RRY & NERUT T Ghevr F F T (To test the
squareness of ends): B9 3R fFR I gdemr &3 Fig 4
3R 5 T TRMT IR TS WRR H UHa |

AHRUA HT ULE01 I THY g8 B! g W Tgl § Uhs |

¥art fRIffd #31 & 1T (To mark lines): AU WR frR
1 s TR 33l & [fgd w1 & fog, iz 6 7 i srgar
TS TR B UHhS |

T A3 a1 URIT BT ITTRT B3 3R @ Wi |

Fig 3

WORKING EDGE

ELN1218A3

Fig 4

ELN1218A4

Fig 5

ELN1218A5

Fig 6

ELN1218A6

TTaR - IRRA (NSQF W=Nfa 2022) - 3nar 1.2.10 27



U® 88 IT 3! §HTeAT (Handling a hand saw)

IERT: T 3AUD! Heg BT
. R dcadad wrgs A A FIe

R HT ITANT AHS! & chel DI AP DR H Pl &
forg foran e g1 oM Y 3o usps Iud & GRE 1 oY
SR iz &t g |

P UHS?: R 1Y B 3 SAIferal (B, SIfanT SR He)
1 SIS faurid fan &1 UgR1 &7 aTelt 59 gfie & Jat HIT
T SR 25 B UbS | ol Bl i Bl ddls P 3R FRRT
FRd gU BSA & By & WY XA | (Fig 1)

Fig 1

ELN1218B1

I & 1Y PHTed & forg, 3Rt & BT TH P aS B JH- T
60° & BT IR W | (Fig 2)

Fig 2

ELN1218B2

I & AR-UR Hled & oy, 3 &t BT o5 & &8 & oA
45° & S0 R W | (Fig 3) AR Fec R gHe & a8 g1

ELN1218B3

&1 91 &1 9 JUTd (How to handle a Tenon saw)

IERY: T8 AUD! AGE BT

- ey T 1€ Y 1 3R T WY A Fifsa Au/aEd H deT w)

TP S I &1 IUART I & 3B 3R WrY-J1Y dle & g
& ST B, 3R faRy &0 9 gt S & ot Sl | e &
e Sugert grerr 8|

T T A UHS? alfe 814 BI 3 St B, SIS 3R
TLTAT SATCh Y TS F faudla famm & §5@ & got Wi STefa?
ST Bl Udhg | oMl Bl IS BT ddls DI AR IURT B gU
TUTA & 1Y W | (Fig 1)

Fig 1

ELN1218C1

HT = B IHY, AR & HIT TS HI &8 g9 & S I
fafd X de A Ra &% &1 & (Fig 2) & femmr mr g1

Fig 2

ELN1218C2

URY H, U U1 3 96 LI AR LI fig Wt o) fafga
B, 3R R o & WP BT IWINT ISP BT = Br |
(Fig 3)

28 UTaR - IRRA (NSQF E=IfE 2022) - 31T 1.2.10



Fig 3

ELN1218C3

- ST B BT TS A BIC ST I8 ThS B! T8 B AMIR
M| (Fig 4) 3 & Wi IR AW ¢a1d STd, Afae e wag
IR GaTd HH HY | HT TH B T a1 HH B 3R BT 3R
Teh KD Y|

U 33 YR aTel} 3 T STHTA B3 | BIed THY
TRt B TSIl I UPs | SRIGR Aed I Bl

ELN1218C4

I & BT SUaNT H 3t faftr (Method of using a steel rule)

IERY: TE YS! AGE BT

« W Ed BT TN Hd §U AP S| & SISi/del W TP W ifhd B

W Fa @1 §9 SR frefdie I 7 siwiiferd fvar S @
(Fig 1)

Fig 1
425 26 47 2B 29 30

1] 2] 3] 4 5 6 7| 8
1 2 3 1|O 1|1 1|ZO
TR TR TR AT TTRTATATRY

ot SR It Sfwrich & TTY U W =t BT IUTNT gRal Bt
S R 3R X AT 7 & fore fman S |

IUGRT $F H3? (How to use?)

¥@rait & o9 719 & T (To measure between lines):
W T P Y WS ‘B’ W 90° W BT A TR A & BR
DI 3P U G|

I ¢ Y U¢ ST X1 ‘B’ IHM WR 3{2ieb & Iy A Wil B
(Fig 2)

ELN1218D1

Fig 2

62mm

ELN1218D2

fF-TRT & o 91U & 1T (To measure between edges):
A & I & RR B aHu & fFIR A 3R W6 &I fbaR
W 90° R fiegpd a5 & 34| R & g &1 g A 3IR B’
9¢l (Fig 3)

Fig 3

ELN1218D3

&t B RIfga #33 & faT (To mark the distance): &a
@ (Fig 4) ¥ foaTu 3UR W 3axds Wrd IJueH fRifga
X & Y 3| Fafed H3A & o Ue v, Tohiat JuasRur a1
THIZER BT IGAN B

Fig 4

ELN1218D4
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TP Ug & g, mus 39 fig R WY ok daaa
@ BRI 78T ¥ ‘B’ 3R Whd & 3= fred €1
39 fig 3t fodt off iR & @A W veA ¥ Ffe grfh
(Fig 5)

Fig 5

ST

UL UUIANY SR N
= \=
(=3 = Yo o \=

[ L

PARALLAX ERROR

ELN1218D5

TR 3: S 3R VAT W BT SUTNT HI& 918 D1 Jag! 3R fFARI B quaa HI1 BT a9

1 Fig1 o AIoHT S & 91 Adh o] & ¢S & MHR DI AT
TR & A & ATHR P oird |

Fig 1 245 30

155

ELN1218F1

ALL SIDES PLANED

2 AT & U Sib @ B e B | T 3D RE J YRR
T &I BT ST He |

3 9 P I W P A dhed R IT | 9 & U b Bl
JuTe 3R HeT THId B

YISHT I9Td AT @ WR IR g9 9918 1[G |
4 G ErE T T WIR & WY JHAA BI oid Y, 3R AT
& 1Y WY fHR & Ty WTT Dt o B |

5 TS URa & 91y g s fhfAwrs %Y & te I Iag
F TU 7 g B

6 dcd ®l 39 I H Uhs, 3R PR BT a1 Hdd B 3R
B B DR R

IUART | 9 g1 W, S & HicT T Bl Y&l & forg
W P 1SS | I |
7 HOR fHR & NHRUA 3R HeuT Bt Sifg ¥ 3R 39 Tl

PR & ¥u H Fa F3A & o U URa o 91y oo =
CEiY

8 HIHTT IS B 30 mm TR I B3 3R GHI Badh! IR g Bt
TS & forg ues Y1 fafgd &

9 e & fFIR & I IY R THSHR JHAA HY 3R
Jifafvaa arft &1 fifgd @3- 9% ger |

10 25 mm & o A1 5 e B 3R 1 fFARI W ded
3 Hiers & e Aem |

11 g & a2 | fra 3 iR fafRa Xareft ao sifafvad
U Bl g & [T GIR Bad &I JHAA DY |

12 3% AT 255 x 30 x 25 mm & oW AoHEg de &t
Sfa &1 (Fig 2)

13 fUza 3namg H I fHY 7Y SIS &1 U Bhad IHdd B |

14 TDH! JHIA DI ST BX (T3 VTR BT ITANT Hh) 3R
TP e TS & 1Y qaTs 3R foRe Sirg i |

15 9IS & fHIRI B! TUTE 3R AHR B

16 150 mm & oIT AIfHT IS e B 3R T Bad! R s
P AISTs & fog ars &l Rfgd BRI

17 G fHAR &1 Rifgd 181 R F9qd HY|

18 HIfHT A B 25 mm F T Ve B 3R T fF IRl W
Hierd & fore M= e

19 R Had &I fafgd Wl IR IHdd B 3R JUH & g
TP Bl Sid B

20 WA S & 240 x 150 x 25 mm F TATH B Sird B |

21 HRUR & a9 H IS & dadd fUfd § Hofgd! J Udhe, e
P RR B ag A Y 25 mm ¥ 30 mm FW G|

30 UTaR - IRRA (NSQF SR 2022) - 31T 1.2.10



22 T @ I HHH B & [l T D

23 W W BT ST R dle b 3fd DI Gl fh-TRI & ST
JHAd PR

Fig 2

30

255 25

/
7/
/7
w //
7/
//
/
\
\
\
N/
ELN1218F2

DI A (Skill Sequence)

24 T% TT5 WRR $1 SN B $Y 3R fFIR F R &1
EEANGIEARNENICE]

25 ST & IUR e P! T8 &I WA &d, TG Wik 3R
ThZER aHl Bad! R gl fhRI WR fafgd B

26 = T T IUTNT e 3falad iR & &1 o 3R 3R} i
HIeT ) 3K JI5e R I |

27 TR R &) qHdd B (TR0 21 T 24 RGN |

Wi W S A BT (Setting a jack plane blade)

IERY: T8 AUD! AGE DT
. S @ S B T6 3R 15 B S o7 A HI|

S @ BT ITUNT Ah el Bl b=t Jag A= & 1Y axgs
ST b JHAA B & [o1U fHa1 S B

TS I JHT A 3R THIAM Be P ol T =S bl I
3R FHANSTT HRAT ISP 3|

féT § HeH (Steps in setting)
I S I R B & & IR 8-
- T IS P HE DI 3AAD S TR YT HAT

- W IS & BIcT UW Bl & Il I1 Sed B B FHMIR
TSoiRe BT

PE B AP S IR W &S BT A BT (Setting the
plane blade to the required depth of cut): T+ & dad
DI AYTHS g3 W U TG & 3FY @ §U TH BT 18
B HUDBS |

Fig 1

COARSE FINE

ELN1218G1

TTaR - IRRA (NSQF W=Nfa 2022) - 3nar 1.2.10

TSHIRET ¢ &l Eladiibarsd G2 # He B SHTad ST dh
A Od O [ IS BT HicT Tl WH o THA I1 Fad Bl &
W 7 3T (Fig 1)

W &S P W & AId $ FHHIOR Tsoive $Y (Adjust
the plane blade parallel to the sole of the plane): EIES
o S BT BT 0 WF F o B & TAEER 8 a1 A
R q, THRISH R o1 &1 I1 218 a9 d% GHTE od a (% I8
TR 7 81 Y, 3R U8 WA & fad Y & JHMIR 8l g
(Fig 2)

W &S B HE HId AT BT & Hid D1 3R &
2l

S F BT 7o & g9aM & fig, gar fve A S @@=
) 9ga A Ugd @ S I @ F aro A

Fig 2

ELN1218G2

w
-



P @ - aﬁ‘l-l'lﬁ 3R YN (Jack plane - Care and use)

IERY: TG AUSD! AGE BT

. SISt P Tdg! 3R fFRI &) IHTA B 3R S W PT IUUNT HIP a9 P

WP W $Y UBs? (How to hold a jack plane?) @H &I
3 g1t A S A Ueb ST 3R § ife Ter ST T ST
TP 3R TSI T T WH BT SR FI=0 81| T §1d
AT @ &1 gas | (Fig 1)

Fig 1

A | eni2isHt

& Tar?(How to operate?) TId &I YB3 TTY BT
e TR T B 3R TE1d ST 3R @ B 3T Bt 3R b
ISP P da1g(Length of stroke): T g1 ¥ ATd 3R g5
Gl TR 9 &1d STt |

TWIP BT TS(End of stroke): 91d dd KIdh T & &l SIIdl I
TP e TR Ga1d HH DY 3R W & ¢ U8 W Had o8d IR
3419 ST | (Fig 2)

Fig 2

ELN1218H2

9 R TP W YT HId T, I&6R0 & e Yared & i,
AT B o5 T T o T WY B 1SS gRT fosan Tl bl
&

- W & IRR S IEA dhsl b Uh gbs IR 3R A1, AT
- WA B 3D HES H G

g Hfén Tar ot §9 & dud § o foar WY, Iw
&I B W A $rg 7Y W

M & 3y B 819 arelt ol ot aifay Y ah i H RiTiaid
R fear S| gifdd & b =6 e oiR TeTTsTge @ gad
|

HIfHT 3T BT 3T (Use of marking gauge)

IERY: T8 AUD! AGE BT

« HITHIT A T IUUNT Hd §U, AP & dISt U @13 FI fafgd &Y 3R R F IR de4 B

TP AT 1 o1 Iuan foselt oft g8 W By a1 f R &
FHMIR X@13T 1 fafgd S & o fovan S & | Jnfd1 711 &
e SUANT ¥ Wl 3R WY 3@ §H # Fag frent|

F TG H¥2(How to set?) U Tp Relldt |
IR 819 B Wb 3IR aT¢ g1y § Wifdh 1 7151 &Yy | (Fig 1)

ELN1218I1

RH T S DI Wb IR TR S 5y & S 3aH AT H o
S |

WA B R T R 4d T B 6 o
IUART ¥ gl A9 BT FeldhdT o g I AT o1 SaRT 9iid |

STINT A FH2(How to use?) TIfHT I &I gIfg g1 &
US| 3 Akt 1 faxn # S &1 3R P11 (Fig 2)Th 3@l
M & T ¥R & oW <9 ga1d S1d|

AT B o T 7191 BT T T 5 YHd Uol AT T o |1
EECaIR R

IS & IR e a1 B & TR T 3@ H fafga

HIFHT AW T ITURT B FHY AT AT B 3R
wWiP 3l

32 UTaR - IRRA (NSQF E=IfE 2022) - 31T 1.2.10



Fig 2

FORWARD TILT

DIRECTION OF
WORKING

Y

ELN1218I12

Fig 3

ELN1218I13

THaadr sireq @1 faftr (Method of checking flatness)

IERY: TE 3USD! A BT
« gHAAdT & T aef & Bas! iR PRI 3 Sifg B

JHAd dISi &) ATUH Jdg! bl JHAAdT P AT S Bl Sl
21 78 R F & o a8 R & A W fsar e & fos
IS ST T8 Hag g a¥e 9 JUTe g

S $§ H?(How to check?) SI8 & FWR TH T8 WRR
TEHR JHIAT D1 Sl B | (Fig 1)

Tde B! da18 & IY-T1Y T R B3 M TR IWIdd TR0 &Y
SRR |

IS @I Iag W TP YT fFIRT 3R a8 3R foRe TR
U B oird H1 1 (Fig 2)

Fig 1

TESTING SURFACE

ELN1218K1

TR 4: TP AP S b Wb W TP dY ‘T’ Slige duR HY
fou T WE & PR ) Wi HY (300 x 60 x 25

mm)

1 AP HHR 50x20x300 mm & IR ghs H! gHdd
Eyl

2 39 50x20x170 () 3R 50x20x120mm (o) 3R
& G ghel d Fe Bx (Fig 1)

3 SR ® AIER U 3R Wihe i ¢hel &I fafgd &1
(Fig 2)

18 TR 3t Hff oft 9IS Y Tag w T HH)
THAAT & T Jdg! &7 U&ur B JHY, TSI B

Fig 2

ELN1218K2

4 SREU & R fUgl & &id B
o= 911 (Pin piece)
5 UM P! asd H gies d

6 < i BT IUTNT P Wee AR &I B & bR & hg
d® &1 | (Fig 2)

7 A3 R IR B RGP B
4 &1 afiéwa fRufa & arsw & gl X (Fig 3)

(oo}

UTaR - aRRA (NSQF SR 2022) - 31T 1.2.10 33



9 TP W &I TMeeR db BIc | (T8 e dls & I 38 W
HEIEIEY]

2, 10 P R B
11 Fig 4 3R 5 ¥ TRIY SR Ui 3 ¥ Tde & faw1 &

%\é

Fig 5

%
'7&&%

ELN1218L5

Hidke 9 (Socket piece)
SOCKET
2 12 9139 ¥ Hidhe Ui &I g |
3 133 o @1 97O 3% 10 mm B 3w @ RRkd wE
fa2 (JNTER ATZH) & Hig e B (Fig 6)
Fig 6
Fig 3 :

Fig 7

ELN1218L7

ELN1218L3

34 UTaR - IRRA (NSQF E=IfE 2022) - 31T 1.2.10



Fig 8 Fig 10

ELN1218LA

P
P

Fig 11

C 14 fo= 7 # <RITT 3JER &5 3 BIC|
15 JBHR HFT B 11| (FRET 8 3R 9)
16 T B! Jdg & bR R WSS P! AT BI ASlgd a1 T
w1 ¥ fere 1 #21 (Fig 10)

17 97 iR Aibe & 0 &I T 1y Shet (Fig 11)
18 SiTa/Siise &1 BRI b DY

ELN1218L8

Fig 9

ELN1218LB

ELN1218L9

TR 5: AP P WP W TP HYT SIS 9UR P (Prepare a straight joint on wooden block)

1 300 x 60 X 25 mm & THS! & ThS B HY B S B | 6 U S Iy H |
2 300 x 50 x 20 mm (e 3R o) 3MpR & gHad B | 7 I gHS! (Tidbe 3R o) & oY eRep 4 Bt g W6 I

3 Fig 1 % 3F9R 140 x 50 x 20 mm PR ¥ < gHe § 10 7 eI
He B 8 Fig 2 3R 3 T T2 TR U &+t T g B! frb1 3 |
Fig 1 9 o iR Widhe & Thsl &I fom Sfiaray fu Ifra fufa o
- Z T T L (Fig 4)|
N “¢ 10 Fig 4 & 99 8 R IR F IR F11 3 g2 3 T e
‘\ ST B T
’ - = e e A THY Fre BT RR1 gad iR T e
"n R T BT AR T e R A i T
sooer ™ S RN TS THel

4 SR F IR U 3R Wide gl ghel &I fafgd H
5 3RQU & AR fog! & oird He

UTaR - aRRA (NSQF SR 2022) - 31T 1.2.10 35



Fig 2

ELN1218N2

Fig 3

ELN1218N3

T 6: SIAS (TTP ATS) TATEE dTR H¥
Tl SR HAT (Preparation of material)

THS! & Ths B! 1T 300 x 60 X 25 mm I Sird B |

g4 300 x 50 x 20 mm 3THR H FHAA B |

170 x 50 x 20 3R 110 x 50 x 20 mm & &l THS! & PHe B
1 SR F IR Sidcd o 3R Tide &I fafgd w11 (Fig 1)

Fig 1

20

ELN121801

N

SR & AR I &1 oird B
3 9 d %! a5y | daad uws |

4 T 1 BT UGN e [IRd A8l F U Hiers & Y
e 9% ®1e | (Fig 2)

5 TMesR Bl w Y PIc| (Fig 3)
6 3 AIAd UHSHR, Sadied HIU Dl ¢ FI H dIc | (Fig 4)

Fig 4
50

50

ELN1218N4

11 TR @ BT IUART Hb IS dTelt ool DI ISl
TR 1Y SIS &) A &1

Fig 2

ELN121802

Fig 3

ELN121803

Fig 4

ELN121804

36 UTaR - IRRA (NSQF E=IfE 2022) - 31T 1.2.10




7 SI3ed fUT BT UR B 3R T D11 T SUTNT HRP Tg! Bl 11 13 & IF 1SS DI HIe |
T3 (Fig 5) 12 PR TR B R AgeT 2 (Fig 8)

Fig 5

Fig 8

ELN121805

PARE DOVETAIL

8 Saed fi & Tlve U & FW W 3R ST & AR

ELN121808

faf Slded Hidbe o1 Sfid B (Fig 6) 13 29 9 e B BH 3 F Ri Y
Fig 6 14 O & THS B Tide & cha & 1Y e X (Fig 9)
Fig 9

ELN121806

ELN121809

9 939 ¥ Aidhe U HI Udbs |

10 TSR TR HI HeX 1 d 1| (Fig 7) 15 siffead ATl 3 S} Refie &%, AR oawT® @ @ 59
Fig7 SEGRER]

ELN121807

SQUARE EDGES AND GAUGE DEPTH

UTaR - aRRA (NSQF SR 2022) - 31T 1.2.10 37



DI 3 H (Skill Sequence)

g% AU Slded sarge (Half lapped dovetail joint)

IERY: T 3AUD! Heg BT

- B0 Ats ST wisey ¥ g wifa wrd ¥

q1f fU (Marking Pin) Tihe & THS P WA BR W 6.25 mm A | AT Bl
ot o B T R Y 50 mm A1 Y| G AT veil 1 faifgd oY

3 o RRT Y 6.25 mm (Fd ANSTS &7 1/84T) fafgd w11

3 & TRY 3R U & T IR oSk g &l fafgd &I oA &
THe & 3fd P U P T 6.25 mm B ¥GT Y JSHR edM drd
Uefl 1 faifed &1 (Fig 1)

T A1 Bt 3eft Aers R e Hx, T oF diers & B9 B
WE J gt R® T A1

Tidbe (Socket)

Jibe T H T RR ¥ 60 mm 3R 50 mm &1 =9 amd|
WS & a1 RRY ¥ 6.25 mm ($d A1STs &1 1/841) fifgd R

PRI & TIRT 3R Fidve U R Mcsx A8 & ifgd ®e|

T TS BT 3eh AeTE WR I B, Jide Pt HieTs Dl By B
WP T fHIRI I A1d | Fidee U # Rifh os, fFaRT 3R
3w & fafgd &

Fig 1

MARKING GAUGE LINE

ELN1218P1

38 UTaR - IRRA (NSQF | 2022) - 31T 1.2.10



qrar (Power) SN 1.2.11
IR (Wireman) - 3R% sri=mar srard

Pl &1 Raaais s & o argw, wnfaw, f$feir ok sRiwafeiT &1 snamy &=en
(Practice sawing, planing, drilling and assembling for making a wooden
switchboard)

IERY: 3T 3T & 3fd T 317 g R Tl

. THSI P P (R) W I UR I@IT §91¢ 3R &

. APS P P P THIA W AP dd, HUYIC Jdg! Bl A B

. 918 W g f3a &% 3R 8 39, gafdes g 3 a=ii= ik wve 99 &1 Ul $3F S H
. ghsl & A8 W I I P FIERS B

JTaRgHart (Requirements)

3R / USRI (Tools / Instruments) . BHERF fde 6d 10 mm -1 No.
. ¥IdEd 300 mm -1 No. . feafeess 3 mm -1 No.
- T8 WIR 200 mm -1 No. . BRBIE g8 &d 600 mm -1 No.
. BT -1 No. IUHRT / BRI (Equipment/Machines)

. G HIUARG -1 No. . gdfdes g 3 7=h= (6 mm) -1 No.
. fgafoe ss 6 mm -1 No. AR (Material)

- ¢ e H=iF 6 mm -1 No. . T el 8 3R Se -1 No.
. TS -1 No.

yfeear (PROCEDURE)

o ¢: TRP 1 3T 2 # IS 31 (Ex.1.2.10 (S1S1) H BT 3R AT 9911 & 39 Ugd 9 &1 fueme e g1
ST (3RT 3R FISTHT) B eI S B ATIhdl 8] 81 59 3 P fore s 3nvary # dgR fpe ¢ Sife &1
IUERT fhaT o1 gt g1

TS 1: AP b 9 W gid {3 B3 (Drill holes on the wooden batten)

1 FIBa 3T EX.1.2.10 (TISTHT 39T TASK 2) B TR B 118 Wa T 3R URe & 1y 3R & OR et ff R

IR B fig 1 B IR S| AT 1A el df fafgd & (F 1)
2 TET A BT 15 mm & U Je B | 9 UEd Y o R R IR Ta/qdIa BId I D¢ b gl bl ug
3 AT 3 ST R A PR R R B O

Recikcicl 10 S¢q B ahad 210 R 'G' IO P Heg J fhay ¥ | FafmiT
4 e wa AR BER 1 IR BT ST R e B @ R A FE B A TER GHS I X

BRI 151 mm ARG BIRY 102 mm R 3% FFad 11 Bl & fAfed PHal R 6 mm 8 fgat Bl
5 TH ¢ls WhIAR 3R ThIgaR T URIe P IUANT ah foigaft 33l @vE W UReR f$a faew &1 Iy #3)

W | a7 31 dead TS|

o1

13 gt fget fobq 7T 81t b1 BPIcRieb B

7 W1 & oF A IT Y Jed B I
8 e U RRI & BRd o 3R G ded R g 31 |R Th

| 9gd 6T Hd el |
14 ¥F 58 U BIICUD 8d P Y B! olid b

39



RS 2: APSl F 918 W UTgae gid f$a &+ (Drill the pilot holes on the wooden board)

1

TRE 1 T HTeA & 31T W Ex.No.1.2.10 H 3IR fsy 7w
THS B DG DY

UIIde BId 1 g @1 & o7 SREU & S8R, YD BR
¥ 15 mm &I g W TGN 9 & Y A8 fAfgd B
(Fig 2)

I o] IR U I 8 Wit T8 ety Yaraff R U AR
Y U W wd R IRd & 1Y ST & AR 8 e
oI fafgd

+ 0.5 mm Tetedar & Hiaw 3¢ wF ) fafga s

B Yer DI Fex Ua/Idb el Did I U Hi |

Jhad WIS B G T J fthag B3|

Ugd I ffgd AT & 15 mm &1 78308 d% 3 mm A &
e gid fed |

e @ aiftre T B T B

Fig 1
3 NOS @6 CSK AT 90° TO @10 (WOOD SCREW NO.10)
G & |
B
25 50 25
CSK 90° x @10
| | |
— N hekd
| i ] o
‘ | i | | i | P
[ ] [
[ [
\ \ \
26
3 NOS @6 CSK AT 90° TO @10 (WOOD SCREW NO.10)
e
25 50 25
A \\
CSK 90° x @10 SO
| \ / AN
T N N >
| ] .
| i )
[
[
| \ £
@6 S
5
w
40 TTaR - IRRA (NSQF W= 2022) - 3nard 1.2.11



Fig 2 240

50

150

50 50

—
25

5NOS @3 PILOT HOLES

3
25

ELN1219H2

3Y 31479 (S.Ex.) 1.2.11 - 1 (Sub Exercise (S.Ex.) 1.2.11 - 1)

¢ gI8/Raa ais & fore te tha §9191 (Make a frame for the test board/switch board)

JET: T 3TN & 3d | 319 I B Gabdl

. T IR, Td Fd 3R HIfHT A9 (R) BT START HIP AP b WP! dT de- R e Y@t fifgd &3

. 9IS U1 94 F ATPR & AR 88 TT AT S4-T1 | B1E

. WP/l B gl MR fFARI P T s W T TRA W gRT fafgd Y@l (R) W) IAdd &9

- VIR @ BT STIRT H& de B Aas! S aHad HY

- g} fReTem & fore o+t

. 99 & fpt oft f3T U SMTPR BT ST HRP BTH-AY Sise P fafgd &Y v daR B |

JTaRgHart (Requirements)

3SR / ISV (Tools / Instruments)

. TF-81 350 mm -1 No. N IERIS -1 No.
- HH S 6 mm -1 No. It (Material)
. e -1 No. . NN B Al AT BIS T Abe! -1 No.
. TR WIR 150 mm -1 No. 260 x 35 x 30 mm - 2 Nos.
- WA Ed300 mm -1 No. 295 x 35 x 30 mm - 2 Nos.
. O @A -1 No.

ufsar (PROCEDURE)

1 I P PR P Sird B
2 Ul 4 sl Bl HHR T THTA DRI
260 x 30 x 25 =2 Nos A

295x30x25=2Nos B

3 UFTA T 3R TS T8 WOIR, ©Id *dl 3R URd & W1y U

T R TP &g a1 & [Afgd B

Tt wTat Y Araurigd® ok wdE T d ol

4 TR A3 W SHI RB 95 mm ATY 3R fafgd #3 |

UTaR - araRAT (NSQF TR 2022) - I 1.2.11
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I fF R R THH YT 9gId |
TR THS P forg o a et

o N o o,

WB 110 mm o |

9 W A B 1/2 HieTg AT 12.5 mm & g Je o3| G :
RpeIRT TR IR 161 F Y T 5 P IR Y@ G, Fio
1 RRY  TeeR &) ¥ a6 TE A B

10 Ay & dE F fow +ft 7 el

3 foigait w et Wi gt 95 mm At e B 16 TH BH &1 & Iry Juft Te-ou &) b &3

W 1t D W U BT YT 9 HY | Pad TP AdT
BT UART B |

‘B’ THS! & T TN 3 I 7 AT Afh g 3@ & Al 31 TRE H URER P £ HT T X

17 U T8 WHRR & 1Y ElHdl & foTg Teur H |

| | 125

= ]

7|

11 3T BT AICTS B! IHR B! IR @A §U TS B el A3

qH A GBI

60 60
500

AT A1E & A< T3S TR T By

. | 125

12 Yy A Uie & fore i 78t Rt
13 U U I a1s9 H i BRI |
14 9HR G BT 3R I gersh|
15 Yy 3 9 & forg ot gt <reRid |

3U 31T (S.Ex.) 1.2.11 - 2

60 60
560

ELN1219J1

¢ dts/f[qa &S &1 fUsar $ax 9T (Make the back cover of the test board/

switch board)

JERT: T 31T & 3fd H 317 Jg HR Tl

. TI3 W, We T, W Fd, A1fH71 A9 (R) F 1Y dhS! IR WRhae a1gq ATd B
« 9% @ (R) & 1Y TW Se-1/41S &1 Fdg! iR fFaRI & Ie 3R @ &

. fae @ F 91y We/ast F fFaR R Rae a1

. WP R W Fd (R) A MpR RIfd a3

TaHad (Requirements)

SR / IUHTT (Tools/Instruments) IR (Materials)
TR WIR 150 mm -1 No. .« UNH & dahe! &1 Wb
I ¥d 300 mm -1 No. 275 x 130 x 25 mm -1 No.
S I -1 No. 275 x 190 x 25 mm -1 No.
. gsul450 mm -1 No.
A -1 No.
. RecwH -1 No.
gfesar (PROCEDURE)

1 3MPR b o IEh &1 ST B

2 GFigHel B MHR B THAA HY
275 x 130 x 25 3R
275 x 190 x 25

42 UTav -

250 x 120 x 20 mm - (1)
250 x 180 x 20 mm - (2)
3 THSl B! AU, AR R e g & forg R

4 ABTAT S 10 mm R I B
qrERAT (NSQF H=iferd 2022) - 3rar 1.2.11



YAD s & U [h-TR TR Hrcidh ob FHMIR Teb 3@ Wid | B BT o F Wiy T o= avE @ a9 e &
20 mm TS T T8 T & o ars-l & sgrd| TART B |
BT T BT 20 mm & o e | 10 U &1 ghed g IR W 3R Rae o1 Rae wF & fafga

T THS b Th Bl W 3R G THS b g8k B | A TR BT
[P & FHMIR T 3@ WG SR &7 el &1 Udd 11 Re ©F &1 W e & 1o e % iR Raca s |
S B AR R o Hers 7 gl feive e e i o e

e T e 331 12 R Rl 9 T e Y SR T 2 o AR

3U 31479 (S.Ex.) 1.2.11 - 3 (Sub Exercise (S.Ex.) 1.2.11 - 3)

& dis/Raa 91 & T e U9a 99T (Make the front panel for the test board/
switch board)

IERY: T 31T & 3fd T 317 g HR Tl

TS WPTAR(R), W T BT TN HIb dPs! & 918 T AftHe W @ fRifga #3

. faga SuATyHl B v B & g fEargs/aw &1 IuahT #vd §U affred W Miwga fafga o3
. faga SuaTeE @A & e e Ai/aiga 3t A Wwga a9

. AfFcE R W wa I maw R &8

. UTaR ST w=fi (R) &1 IUGHT 7% a & A1y A fga w3

« XY BTsd & ATY AT B fihT=1 3o R & wigd &1 |

JTaRgHart (Requirements)

IR / SUHRUT (Tools/Instruments) JUHIT / A (Equipment/Machines)

. WA Fd300 mm -1 No. . Sdfde®, Uicad fefelT 7= 6 mm -1 No.
. TR WIR 150 mm - 1 No. Tt (Materials)

. fEassy/am™ -1 No. . WS e 250 x 280 x 3 mm -1 No.
. WY wH -1 No.

T | -1 No.

. fgafsc6 mm -1 No.

o ISd 81 AU3-s 200 mm -1 No.

ufsar (PROCEDURE)

1 G ¥ 3BR 250 x 280 x 3 mm Ft Sifd Y| 6 TP WHTRd & fgal fbt MU glef H Uh-Th XS Th The
2 W EH Jo3 A1 Ffdd B =TS ST
3 ST ¥ SFUR ST ¥ W et & g @ ¥ R T Sl ST S PTIAT HY

WwTgd &1 fafgd &1 (Fig 1) e & IR ATHR BT T94 B

Wt AT - 7 3l Al & WA BICH

BRI # U UIbIed § IR 6 mm $81d fgd B

fafed &7 & Mdbe MABR WHEd & T 6 mm B fgd
B

TTaR - IRRA (NSQF W= 2022) - 3nard 1.2.11 43



Fig 1 280 =S B HieTE 9 A18s W I |

- 45 20, 45 _ 20, 45 @-s'a%asz?@l

o 34 36 34

e <L S 8 foifed @it Tl o ferg <& et

8 ol 5 g T 9 PR TEN B PreaR &l 2
- ) E Lﬁ%%ﬁ T F SR WS F WY, HIET S @ AR B
g i | %‘% RIERE F31

10 FHdT & o TS UhRd & BIgd & A1y A &1

45
\
|
3
|
|
44
45

[N

N
Wb
B¢
N

AT NP & 1Y BT DY

65 65

140

(5 mm THICK)

ELN1219J2

3T AW (S.Ex.) 1.2.11 - 4 (Sub Exercise (S.Ex.) 1.2.11 - 4)

¢ TIS/aa 918 &1 3-iad HT (Assemble the test board/switch board)

JET: U 3T & 3{d | 319 I B Yol

« W ¥q, AfHT 1 (R) & 1Y FisT wR i ) fafga #3

. SISf & T Sis<- P A JeHT WP gATd

. 3T & ATAR A MHR & Ul 3R Pial BT ITANT B

. 9IS W ge 3R urgee gid & qred | f3a &% a1 {3 a=fi= (R) @ Jea o
. MY A BT START b WP TR g B

« TP I WISd (R) & ATY Sferd ulvswror & e awst o Gl wisd #91

STagHae (Requirements)
3R / IUHRUI(Tools/Instruments) IUH0T / A=A (Equipment/Machines)
. BJIS1200 mm -1 No. . fEfem =g 6 mm -1 No.
-+ ¥pgEAR 200 mm -1 No. ATl (Materials)
. TR WRR 150 mm -1 No. . fed sna & TR wnh
. feafee, 2,4 3iR6 mm -1 No.
- W Ed 300 mm -1 No.
. GFM -1 No.
gfsar (PROCEDURE)
1 A & foe ugd I R It IR g 2 T &I Ud JUIe Hdg W W 3R It au Sel &1 IRt st
RG] (Fig 1)
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Fig 1

BACK COVER

s

FRAME

FRONT PANEL

CUP WASHERS

WOOD SCREWS

ELN1219X1

3 gAY Y AW & g B

4 T oSl R U g aIE 3R I3 SHT-31erT G |

5 WU 4 § UgdM T UAD oIS B! 3T B 3R I
R e & fog wid gamd|

6 Sd foby gU v & It IRY fHRT § MpRu= & o
TS TS WHRR &I Heg I oiid HI |

7 0 & IHAA T8 IR IGHR ST JHIA B S By |

8 A I B TN b TP SIS WR SHfaRad Il &l e
ol

9 e 0a & ot 4 BRI ¥ 15 mm & e o= oz
fafed ®

10 YA B 3R e a1z F 35 mm R T fig fafgd a3

11 g 9139 R The 00 & IRI R Yex UISe &I Al By |

12 IF= & U9 Bl AT dh el Bl Jdg W I 3R Fa/ J
BT

13 B & AW T 4 mm f$a H 3R &9 B ger S|

14 the Td &I T R TG 3R Y P TSoRe B | S foh
fFTR T8 € 8TR I% ‘G’ FIY ¥ Fod B

15 The U9d W @ fg T g1t & ArfexE & i )R 2 mm
UrIeie gl fgel B

16 The 97d BT 20 mm ¥p 3R HY IR & 1Y FHSRR &
1Y T IR g o1 |

17 foge R & T fUed ena § ugd ¥ duR Il &
SYART B |
18 Y & PR B! hH W W 3R It fFIRI B Tamiforg B |

19 GRR ®I1d (35 mm x 14 G) &1 YT I BH & UGS &
FIR P had B

20 NS & TS PR WR Had & foIU Bid B & forg 718 &1
TSTs & feume § Rifgd #31

21 IRI H SIS P A I UHS |

22 TR No 20 & 38R Ugd § by 7Y gl R 8t b g
Eyl

23 HI3d B 3R IR Az &3 3R Tt Jatal fobIRl &1 it
Eyl

TTaR - IRRA (NSQF W= 2022) - 3nard 1.2.11 45



gia¥ (Power)

IrRRAAT (Wireman) - af¥res SRIITET 31

3T 1.2.12

UTg P T A W 3R gHTaER THs! 3t fRafga 1 iR F1eq, ia 991, Tp 3R Rafdn
3TfE A & HI &1 3 H3AT (Practice in marking and cutting of straight and
curved pieces in metal sheets, making holes, securing by screw and riveting

etc)

JERT: T 1A o 3fd H 37 Tg HR Tl

« W ¥ 3R TP T IUUNT ISP AT Y Smardl &1 W Yamd fafga w3

. W fu &1 IughT Hd Ms e B AR &%

. f&aTgsR &1 IUGRT T AT MU SmaTHY 1 guTaeR YW g w3
. ¢ 7 BT IR HIP YUTIGR 313 & A1y RER H¥ iR 90° g BT

. U9 $T IUANT B3P §Id Py

. fefer et & €t e 3 for PRI FTG

. f3fei =i @ <fe dea A gla &
. f¥ae e fYde Ae & 1|

3TaRgFHart (Requirements)
3R / USRIV (Tools/Instruments) . gy feRim o - 1 No.
. ¥dwd 300 mm -1 No. . Rdferde - 1 No.
. TP 200 mm -1 No. Tt (Materials)
. ®efa250 mm -1 No. « XM ™R ISST 220 x 0.5 x 300
. e Y250 mm - 1 No. . XiI¢ 3RRAISST 55 x 0.5 x 105
. fearsex200 mm - 1 No. (Rafde erep & o - 4 Uap 81 2fe &1 Iua
. TRFAIT200g -1 No. TR& 1 ¥ 3 & fo o o 9 8) - 2 Nos.
A GE)) - 1 No. . R RAcHAR 14 - 10 Nos.
. 29 RS Suasy 3BR -1 No.
. ‘G FIT 250 m -1 No.

ufsear (PROCEDURE)

TR 1: Aed Xe A AIfHT 371 g
1 feU TN o= A & STl B Wi B

2 PRI A 3R B BT 3MYR & =0 H of| fbIR B F T AT V'
RIfed &, e TR 2 & o AR o S dR 2 & Y HH

4 3 W v A== s (Fig 1)

Fig 1

280

o

10

=

\ EDGE B

200

&)
RE

EDGE AJ

.@ .3 .(@ THE ORDER OF CUTTING WITH SNIP
SHEET IRON 0.5mm THICK (3.9 kg/m 2 )

ELN1220A1

4

U Whd &1 WO I, 94 91 3 v [l &! Siieq ara

THIZR & 1Y T Uteh 3@ Wi |

Tt 1T T & FHMIR 1 mm B g8 TR T @1 Wi | (e
Tcd & dled T A9 & S RE B & forg 119 & areR

Tg a1 Wil S g1)

46

Fig 2

200
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5 W3 1 % 1Y e B o o HIfchTT o forg =1 2 3R 3
et

6 IR A @ HeH & ¥ T @A gU, IROT 2 3R 3 Bl alexrd

P A (Skill Sequence)

BUHA: 3 3R 4 A & Ty Teht Xaraft &1 fafga w1

7 ITHATA, 2, 3 3R 4 & fore iR feznfden & ary R
B W3 U fig 2 o fozamar mar g1

I &d 3R ThIgad &1 SUanT #d Uit @t fafga &3 (Mark straight lines using

steel rule and scribers)

IERY: TE AUD! AGE BT

. PR, T ¥, TS WPTAR 3R W< TS BT IUUNT H3% e Aed R 3T 7¢ smar #) fafga #3

AR W, wfd Hifgar & e mRA (U1d) R Al &
fafgd w3 & for ar] 1€l foran STTaT 8 | 9% SO, Uh ThIZaR
3R W T BT ITANT T ST |

TP ThIZER BT SYANT AT B ARG B3 3R 3@ Wi &
fore fpar ST 1

Sl TS 1 A8 ¥ SHRH ¢HR dRA & Al Wid &d &l
e Hed W IE | (Fig 1)

Fig 1

ELN1220B1

3TIRgd g & e v-a1ds ford | (Fig 2)

Fig 2

ELN1220B2

YR & FHAMIGR T reft Wa1 Tia= & e 9 A a1 V-Rg
181 (Fig 3)

Fig 3

MARK OFF TWO V-MARKS

FROM EACH LONG SIDE

ENLARGED \ﬁ
DETAIL — =
11 2] '3] 4] 5 6] 7 8

ELN1220B3

WT TS 3R THIZER P JUAN o g, V A1 (Fig 4) b gl
fagafi & ATy ¥ ue v ford |

Fig 4

ELN1220B4

V-ATRi & foigeit & arenm ¥ el X Wi | (Fig 5)

Fig 5

DRAW LINE EXACTLY THROUGH
POINTS OF "V"-MARK

3 UfSRTal &) gem B SHawgendr 781 8, I T IR BpIIsR
¥ o fofg A Wi fean s §1

We T9 & 1Y forgd g0g &1 § 91 & T Thger &1 98t
HU A uHS | (Fig 6 3R 7)

ELN1220B5

Fig 6

&

ELN1220B6

Fig 7

/=

ELN1220B7
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e R &1 Ut Hap 2fte Aed &1 w1 (Cut sheet metal using straight snips)

IERY: TE AUD! AGE ST
. e = @t ueg 9 uadt e Aea s a1 |

e B T g1Y A U S, 3R W 1Y A R gsd &l Sid A usp s,
3R U & FT =S HI Fifgd A8 W 20° TV HH URMHS HIvr
& Iy Q| (Fig 1)

Fig 1
SMALLER THAN 20°

ELN1220C1

SHEARS GRIP

Fig 2

GREATER THAN 20
8

SHEARS DO NOT GRIP

ELN1220C2

e &l s J WA IR Uhs | A4S BT Gal HI0T 20° F 31w
&t 811 =118 (Fig 2)

=TS @ TMe P gag & dadd 9 |
g o Y, FW R T uHS |

s o) 2fic R Upsd I9T, UAS ST H U 918 3R HH
dreTs Bl 3rHfd <, ST b fig 3 W feraman mar 21

Fig 3

ELN1220C3

TRG 2: YT DI ATGR] W FHTIGR cHS! Bl HIeA BT 3T H¥(Practice on cutting curved pieces in metal sheets)

1 feu Qe IMRA & AW o1 S B

2 WA Fd BT YA B U SHRE & AR Hleft arsff &
fore srawaes A fafgd a1 (Fig 1)

Fig 1

2075
<E
=3
I
I
I
I
I
I
I
I
> |
I
I
I
I
I
I
I
I
I
N
|
T
» P
50

>

250 20 (10

s @ SHEAR ALONG THESE LINES TO MAKE PARTS A,B AND C

= === INDICATES BENDING TO 90°
INDICATES SHEARING USING SNIPS

ELN1220D1

3 REU H AU & AR b ‘4’ b fo1Q g d, 1 Ul g |
4 i ug (feu T, 30°) ¥ §3¢ AT HY|

5 B aM & W€id Fd 3 fSarser § RiFiaid a1 |

6 fdg d, Pl g AHBR a%b 4 Th3T DI |

7 TP g $g 3R B9 & 1 mm HH Hp, TS Ab Bl
ThISd P

8 Pad T d, P Y FH 5P Y TR 3 Y 7 Bl 3BT

9 e I &1 IUAT b a1e 1 & Y RER |

10 W13 2 & 1Y Y R0 &1 IugIT b IR B

11 A RAY BT ITIT BB URT A T @159 3 & 1Y RIR B

12 §c 90 %7 IUIRT R Hd 4 & WY RRR

13 Fd 5 & HIY-T1Y I AT BT ITINT Hrab RRR B

14 SR & SR dfeT HI 90° XA IR Fafgd &2 1 (Fig 1) TTd
wic (a9 ar39 # fhaw) | fafgd df< areft X@a1 a1g & a1y
YT A DI TS |

15 WA @I & Fgd R PTG FiY Y KT PY

16 TSIt U T TR 7 (15°, 300, 45°, 60° 3R 90°) Th
A Tde & 1Y gR B (Fig 2)

17 Y11 B T e fu & Wy gFf A B w1 | (Fig 3)1
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Fig 2 I*A
— ! A
-
-
'/ Il
10
&
—
ENLARGED VIEW OF SECTION A-A &
SHOWING THE STAGES OF FOLDING 3
Hira %A (Skill Sequence)

fauTST® &1 IuahT H 9% Y@ fafgd w1 (Marking curved lines using divider)

20

30

50

70

50

ELN122003

IERY: I§ MISD! AGG BT
. f&aT3R &1 IUTNT FXF GHTGGR Y@ ST

e R, ThIER IR LA T BT ITANT P TH Jex A8
3! fafgd 1

RIfRd 8T W I U9 &) US| U Ud B! T HIv R 9
3R fopR I e [ | bR 39 R gUS F IR B (Fig 1)

Fig 1

ELN1220F1

TH A & 1 cm & FRH R faek &1 1 fig I &, 3R
TR W B 3azass Hear § FHrfsd &8 (Fig 2)

fEaseR @l 3 W ¥ & U9 od R & W & fog & ay
| fEarger & dddd Udhs | UIST a1 Sdd gu fSargst &l
gfomad gt | fhaem ¥ sam & forg Wi o ardt X &t
fa=m & fEarssr &1 g1t (Fig 3)

Fig 2

ELN1220F2

Fig 3

ELN1220F3

TTaR - IRRA (NSQF W=IfYa 2022) - 3nam 1.2.12

49




de 9% &1 IUAhT H¥P Hd-HieT (Curve-cutting using bent snips)

IERY: TE YS! AG BT
. d¢ e &1 T Fe Wia Wi & sidie iR a1gd 9! &) Hav|

de g &1 Iuai siiales iR a1g<t It &) dTed & forg fawan
T ghar gl

B HTe & forg e Ry o1 Iz 35 S 8 | 9ed Ugd, U
el Fe ST ST 8 | iR giet e 81 T g1 (Fig 1)

Fig 2

Fig 1

ELN1220G2

ROUGH CUT

THeR BT F U TR Fe §1d gU e &1 g

T TS, Ueh HIeT e S Sl 9ol 8 | (Fig 2) 97 &1 gels
& fore fadt =i @l e & SR W | (Fig 3)

ELN1220G1

ELN1220G3

TRS 3: U BT IUART B §Id S HT 3TH B3 (Practice on making holes using a punch)

e & ga a1 ot f$fem ar ufer grr fan sirar 21
(Fig 1)

ELN1220H3

Fig 4

ELN1220H1

1 xfic R PRI 3R U $ Heg J AP Uige 4|
(Fig 2)

Fig 2

ELN1220H4

Tde 89 R TP B U & AR A BT 8 gl
,A LOCATING MARKS %I (Flg 5)

U9 P daad 3@ | GATa o3 fe ga 31 fag diefen
2 UK S FUH W W BT ST B | Aha! b e P X gl & a1y Aa @ 2|

ELN1220H2

Bl YgRT &7 & fore of wamra fosan ST 9 81 (Fig 3)

Fig 5

3 YT AEATTR (Fig 3) 777777277722 | (7777777777
Me o oSt $ RN W @1 T F1iRel e, f 4 ] §
WQW%W% (Flg 4) ﬁ'ﬁE'I'QTTIT.IT%l HOLE IS SMALLER THAN THE PUNCH WHEN FLATTENED é
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DI A (Skill Sequence)

Tite Aed & W9 & e (Join sheet metal pieces)

IERY: T 3AUD! Heg BT
. AAP- U T BT ITART B 2Me Aed B A

G-t ¥ &1 Aeg 9 < Riic 41g & gHal HI ol & e U
319 UF &1 IUGNT Hb UIIeIC gl S|

o TN fbT ST aTel T o TR FpgIIR BT TG DX |

3fd ®, urgde gl ® U W-<fiT & S1el, SR A @t 3R 9d
A §U TP UTH T BT IYINT Hh 39 ¥ L | (Fig 1)

Fig 1

PUNCH
THIN PLATE

i 1]

i s pieceor

N AT

ELN122011

TR 4: ¥ae fte Aea ad & a1y RRafdT &1 3 w3 (Practice on riveting with rivet sheet metal work)

G T TR BT 1R & A B S B

¥de &t ger ¥@ & fore e et v fafga w21 (Fig 1)
Hex Ua & ary fefei & forg A Hewl

&5 F3fef 7 &1 It e Bia fga I

e YTg & &l ghs! DI U IUGad 314 WiT TR Udh 1Y 39 |

—_

o B~ W DN

Fig 1

10

&

Je NP
| N %

ENLARGED VIEW - X

|
|
—r
1
|
|
|

CRCREAC

5X16

10
ELN1220J1

6 fdec ! gl | S|

7 RQfETJe 7 91d P 3R A B 8UIS J U U1 Q) dof R
PP I 3R Rae B T 1Y IR Wi |

8 PHUFP 3MBR b gid B! RAfT IR IF (R Rafen Hr gdis
T & af dR ¢ |

9 TRI-IRY T 3T 3R Ui &) fezn # fRae &3, S Acbedq g
gId 9 L& Bl g |

10 RaAfET o 37 8iet & STt o =me H ST N B

11 TS V TP T1 &) Aol IR PP AT 3R I1eR P! T 1Y
it

12 RRafET e 3R U P HU & ATHR P gid » Ty RAfET &Y
2T BV (Fig 2)

Fig 2

N

DRAWING THE RIVET AND
METAL SHEETS TOGETHER

ELN1220J2
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DI 3 H (Skill Sequence)

f¥de Je ik VWU &1 IuahT F& e Aed I isT (Joining sheet metal by using

rivet set and snap)

IERY: T 3AUD! Heg BT
. Uddl Wel i Rafdr de & fafén w81

Fig 1 % 2T 39R Udeh wiel # ke & g gt fpu o B

Fig 1

PUNCH
THIN PLATE

R e PIECE OF

N /T

(Fig 2) & gxifu 3rgaR Rafen & 2fie # va gla I o

Fig 2
_t_

Yoz
K

fte & Rdc &I Aoleeh d e B & fog, Rae de & TR H1 |
fRafe & 88 &I T Sieft ¥ TgRI A1 811 &1 8IS ¥ ARA W
Rde 8 @1 B A AP & A Sieft 1 JTINT b Sirert &1
(Fig 3)

Fig 3
y sk
NN ININ

ELN1220K1

ELN1220K2

ELN1220K3

2 B olgd PR P [T < Y 8IS (Fig 4) H fexaman mar 8)
O IR B Tl fopar STl B

3id 7 feafe @u o Rafdn = G (SR % (Fig 5) o fezaran
T R) 3R BUE A $B IR PP BIH T BY

Fig 4

ELN1220K4

Fig 5

PERFORMED HEAD

ELN1220K5
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f¥a¢s Sifg— A gIv (Faults in riveted joints)

IERY: TG YS! AGG BT
. f¥3es Sig< # 39 3R FRU F UgIH B
fae fpu U Siig § Fuffad div ¢@ o Iod g -
ig
v 3 dra aifafa erq S s (Fig 1) # Reamar man ) ™
L | %)\
Fig 1 \ W \t
V i A[ TOO LARGE PUNCHED HOLE g
N 1 J
BURRS BE;jEiVORKPIECES % Figs V /+\ %
JHUR T U g &1 Tad W@ (Fig 2) ‘
Y N
Fig 2 \t/ g
# )y% J A‘)/i : :
% % g Fig 6
MISALIGNED PUNCHED HOLES § m
_ % 2
e de ¥ ary e 9 7T AT (Fig 3) N | Y
Fig 3 RIVET LENGTH TOO LONG é

s
\1‘& N
N

< ®S fawnfud urar s g1 81 (Fig 7)
fYde Je 3R e Qu sifafvead urg ¥ gad - a1l

ELN1220L3

INCORRECT POSITION OF RIVET

U9 gid §gd 9 8 9 81 (Fig 4)

Fig 7

%

Z)\

I Rae B AT 9gd B U S Gebell 21 (Fig 5)
% fRde o) daTs agd 31 uTs S I 81 (Fig 6)

N

N

DISPLACED HEADS

ELN1220L7

TTaR - IR (NSQF W=NfYa 2022) - 3nar 1.2.12
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4T B 916X & ¥de g1 (Removing rivets from metal sheet)

IERY: T 3AUD! Heg BT

. Rafér =t urg #t e G ger

GREQRSINU A

darge A ¥ Aed R Rae ger &1 9ad daius—e

fufRad wer Iamd:

1 ¥ gUTS & 31 ol & e B 3R JeR g 11 (Fig 1)

Fig 1

7

J

2]

7

g

CENTER-PUNCH HEAD

ELN1220M1

Fig 3

/]

KNOCK HEAD OFF WITH CHISEL

ELN1220M3

Y3 & 33 B T -Tc A T, Sl Rde & 38 T USTIST /I 3R
f¥de AP F AHR J UIST Bl 81l b & TS & aER U
$:| (Fig 4)

2 fiae & Y& ¥ Urer Bler fgwe f3a g I(Fig 2)

Fig 2

L,

2|

DRILL HEAD

ELN1220M2

e B g &1 TH SR A ST ], TP ool S8
B BT ITANT FIb TSd 38 Bl PHIe ¢TI feafew
F AV UFT & TH 319 U & 1Y gdis | ger faar
ST B

FrauT: urg faga 18 g+ TnfRul
f¥de & gla =1 g1 78) BT TR

3 e F &S # urg ®1 9dg a@ fga B2 (Fig 3)
4 e g HIdSt BN A1l (Fig 3)

54

Fig 4

|
| % |

)

DRIVE RIVET OUT WITH PUNCH

ELN1220M4

TTaR - IIRA (NSQF S=NfYa 2022) - 3nam 1.2.12



gia¥ (Power) 3T 1.2.13
RRAA (Wireman) - 3R STa=mar 3arT

faftra eI ot siiaR® iz aredt AfST Ft f3ferr s fafthn u=r Hrf=men sy (Workshop
practice on drilling and chipping internal and external threading of different
sizes)

JERT: T AT & 3fd H 317 Tg HR Tl

. 3l Ffwe uel F 90° W B B3 3R BIERT & fore gumiaR Y@ & Rifgd &3
. io.smm%aﬂavmﬁaﬁmaﬁ?ﬁ?ﬁmﬁ

. 91 ®e & for ba A gR1 fafga &%

« WY T BT ITANT HIP S T Hex & e R & fRifgd s
. AU ! W ¥ a § fSargst # wiF«aia #¢

. fEargst g1 819 & g wh ey whIga B

. Jef¥r fea fae & forg Hew v 1

. f$@ 19 urd &) |t arga iR uRkfyr & g sie va s=rd

. M.S. TS ieft a1 & 91y gHad

. 331 TUt B HT ST HXP TUTE AT Pl B

. + 0.5 mm HTEED gId & HiaR ga & a1y I fFa a2

. TAC 381 B3 F uR B R A
JTIIHAE (Requirements)
3SR / ISV (Tools/Instruments) - TWEwe -1 No.

Tl 381 B 20 m.m -1 No. - foeR fgfer wia -1 No.

. Sofifad sfa o9 89k 400 9 -1 No. . USwed Ui B 7R -1 No.
. IWhE IS -1 No. - M102U &R &g -1 No.
. BT A 250 ¥ 300 mm -1 No. . T I, =, Wi, fgue -1 each
. ffwfgd-06,010,011.5 018, 885 -1 each. |t (Materials)
. ST AR = e - 1 pair. - 58ISF 10, aTE 300 mm -2 Nos.
. CSK.fdeg15 -1 No. - 3 =S 300 mm - 2 Nos.
. WA ¥ 300 mm -1 No.
JUHIT / AR (Equipment/Machines)
. SgaEg -1 No.

yfwar (PROCEDURE)

1 O e & Sl &t S R 6 fSagex &1 IUAN Ird f$d §Id & Tohd DI ford |

2 Si9 R FHH Y ¥ T TS T 7 &g el & 1Y IR ufdwgiel fdgell R ga &1 ua |

3

AR We W Sifd bR 9IS $ R W b AR fga 8 HT A F RAfRd 81 3d o & forg f3fe wef & wefA
B & $g & T TR A TF ¢ (Fig1) P JHMIGR ot =9 7 e fheg &1 (Fig 1)

sl 1 fafed B 9 6 mm, 10 mm 3R 15 mm N & &d fgd B

SIS I AT Wie TR TWHR SieT & STIR 9l e 3R fga 10 St AR .
gead feu fom fea a3, fsafac w118
B & Yo & fOIu IR eH TS B & JHHIR I+ gt b Prafaiga i m

. # gt ok g1 fga |
! Yo Rife o D & el A 9 B R 7€ foran
Ste ta T R S o ol & e gl 1 xwfm
e
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11 31T No 1.2.16 H {3 Sia & gER UFT H TR0 1 ¥ 10
e eI

12 3R BT YR CF 252 mm a, b R BIC|

13 TF Wi G B BT ITANT I 3R oF a1y & U1 A
DI THSHR L HR DI AT F ST BRI (DI JaT
1.2.17 <)

Ut St BT YR&M & g 7= H1 T B |

P T g DI 81 7@ & T TR SiavTd W
St B AP B dd | gand|

14 G THS W WU 12 3R 13 SRR

15 Gl g el | STH TS C & fAuRid R G &1 B1gd &Y 3R
Ol H3 1

16 G Sife U1 &1 T A1y o Y 3R 3% S 7=iH gy
A g 3 | (PId YE1-1.2.17 )

17 G gHS! | 11.5 mm AN & gId fgd B

18 Gl ghs! & | F 18 mm N & ol T UIIde gid
fEa &Rl
& u=fie & Afdw ot fewed T3

19 Tgd ¥ f@ T 7T¢ Urerere €1 & Weaw § 18 mm g fga
Gyl

SR A (Skill Sequence)

faftiar W= I%a (Hints on chipping)

DATUM B

250

@15 -2 OFF

N

A
¥

@115 CSK AT 90° TO
@15 -2 OFF

|

S
G\ 10 &?m -
1T e

32 3 1

35

TI

35 CHIP OFF 'L' SHAPE

15 G
o)

ELN1217C1

20 I Sitd 41T &1 TR & |

21 YA & &l el H (Fig 1) & fau 7 smamdi & 3 aR 11.5
mm BId (4 ) B BT3RS B |

22 Fig 1 ¥ 3RQU & IR Gl Sid ghsl & HRTD H 11.5
B BT BIIRD DI

IERY: TE 3TUSD! A BT
. Rfera usfadl &1 g arelt g U

fRfthT Y& 3 A ygd g8 Fafafed dRT &1 gRiEd s
Bl

BUIS &1 28 3% A Wi 21 (Fig 1)

Fig 1

ELN1217D1

et uard, afe Ig 8, gUlS i Ade I gel faam S g |
1 &1 RR 7w A gad B (Fig 2)

iR

AT THTCY BT AT fhaT ST B

ELN1217D2

oy &1 I T Ap & o wep g 718 @ S |1 (Fig 3)

Fig 3

CHIP GUARD

ELN1217D3

et oIR Fars gfsal ger § o B

e 3t J a3 | TSl g 7| afe 31 g1, ff 38 ddhat
¥ sdtep TR gAfd faar smar g1 (Fig 4)

B P YR BT AT ST § 7 {5 31 &F 8 B (Fig 5))
BT 4T Y T WeTs J HTeq & forg fRid §1 (Fig 5)
BRI IR SRIE IS IR
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Fig 4

ELN1217D4

Fig 5

ELN1217D5

Sd & [BTR DI ge-l A T o [T g & [ -=T § Uga It
¢ IR QAT @1 81 (Fig 6)

fqudia foa=n @ &ifg & €8 ¥ | (Fig 7)

BT ST (maximum leverage) & T 84S & g8 &
sfad gws| (Fig 8)

Fig 6
8
=
Fig 7
8
=
Fig 8
J
<

R AP fea fae @ 3R fAw1aT (Inserting and removing taper shank drill bit)

ILRY: TE YS! A BT
. 3 uei= & RRisa # ve 3@ foe @R Ap) s1ad
. ITeN TS 3@ fae &t g A ger i

f$a T 3R wiia & 81 B! TH HUS J Wh Y| Wid H Wiic
I s fae S & Try AT X 3R 3/ 1| (Fig 1)

Fig 1

DRILL BIT TANG

ELN1217F1

et WIS Il - & fod q& 43 &1 H1ovl 19 | g
fieq afépd gsa &1 arE 3R B 3R A R & afdwpa
Tarc &1 A |

TWha TR SR B FUST TR B9 BT IR I 16 3 | g Ffsd
Tic & TTY Wig ST DI R B3, 3R 39 S|

UTaR - IRRA (NSQF SR 2022) - 31T 1.2.13

o fRisd a1 @3, 3R R &% i ®¥E diaet 781 81 3
F PP gU fPR &1 1D Y R A, SR 39 7 Rfsa wile
T S|

e P IR A TER & o 3R TN U A TBRI S | sUS A DI
¥ Y R geh J Ty A (Fig 2)

Fig 2
9 REMOVE THE BIT FROM THE MAIN SPINDLE

ELN1217F2

(3]
~



Titg e & Ao ST | 8IS Y DIt b WY W geb Y U B | TG
3T 38 U 81U W YRTTa1 ¢ Tohd g, ol Wi1d &b 1Y ad R Th

TS P T T AR R 2T (fig 3) % %

N

Fig 3 REMOVE THE BIT FROM THE SLEEVE

™
g

/W:)ODEN BLOCK

foosi & ureaw | 3 (Drilling through holes)

IERT: T 3AUD! Heg BT
. g% ¥ f3a fae ot fra w3
. T DG fga &

We e 3 o1 T § Aole A Ub S | AR &3 3R SHTHR -~
%W%ﬁaﬁﬁaﬂﬁhﬁlﬁhﬁmﬁﬁﬁl '9 HOLD DRILL FIRMLY

JUGT JHIR sAlD! b 1Y SAd BT UK B |
I1g ¥ 6 519 T 3% 5o fpa oman @ & 5o 9
TR SATB] DI AT BT AT

Hd W fafga wet Yex va fRufa 3 forg wia e fga faig & amd |
B¢ B GHY Xdad &1 JarT B g & sfa d, fga man
3d1d ST |

Fig 2

SELECT CORRECT SIZE DRILL
FOR TAPPING

PARALLEL BLOCKS

WIDTH MUST BE MORE
THAN THE SIZE OF THE ’

DRILL \
B o
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3iaiv® AT 3T (Internal threading practice)

JEIT: U 3T & 3{d | 31T I B bl
« WY T (R) GRT AR Y@13ii &1 ffga &3

. AT (R) & AR B BY

« WTSA B 3R 90° £ 1° F 3R ATIYD GETS a9 * 0.5mm (R) 95 b=t &3

. 3 8a & forg o1 (R) B

. fUeR f3feiT a=ia (R) &1 IUahT H7b gia fga &%
. B8 ¢V 3R 3= &1 ITUI #3d 3fiaie A T4 |

JTagHae (Requirements)

. T8 WRR 150 mm

. ST 50 mm S
. Tawe

3SR / USRI (Tools/Instruments)
-1 No.
JUHVT / HRA (Equipment/Machines)
-1 No.
-1 No.
-1 No.

- WHY -1 No.
g 3R fgre - as reqd.
It (Materials)

. T3 iR fafthn &1 g1 fee () e R 31 )

ufsar (PROCEDURE)

TR 1: TS TR TR B 3R ITH g1 HIb S BY

1 THHRARS & dUR fhT 7T HIT & SRTH DI S HY

2 T P Sl IRl R U afe amd|

3 WY TS BT ITANT FXd §U WIS SHTRA BT ddls - 74 mm

fafgd ®21 (Fig 1)

Fig 1

53

53

146

ELN1217K1

gie Ud &1 IuanT e foret g% et &l va 31

Y YR Bl &l sl H BIC

60 mm s & fore R § i 31 (Fig 2)

HISA &I BT Y 3R faifsd gl bl ger |

WA B3 3R TP THS HI 60 mm TS dh B B |

fth g & foe ue vt fafga a1 wefiers gla & e
T TS Bl AT HY (Fig 3)

© o0 N o u b

Fig 2

2NOS. @11.5
CLEARANCE HOLES

A

2 NOS M10
TAPPED HOLES

ELN1217K2

10 &1 T 81 & T ¢ 8.5 mm fga |
11 & AR 81 & ol ¢ 11.5 mm fgd B3|

IR ST B FIA F 916 39 U7 Ulrerd |
SrgHifed AT

12 TR TS B! A= & & oI aR016 ¥ 11 d& qexId |

UTaR - IRRA (NSQF SR 2022) - 31T 1.2.13 59



®ixra a1 (Skill Information)

23 U BT IUYUNT H3& gd B 3Aidivd AfST (Internal threading of holes using hand

taps)

IERY: T 3AUD! Heg BT
. 3afie AT & e v fya s Fuffa #3
. TS U TD SHTAND AT P BIC

A AT o Wbl B

aRk® %8 B Fleq & Y, T & PR (@ fea mpR) #) FuiRa w1 smazas 81 39 U f$a meR &t 29

1 B DI AGTF U S HMHR H fga 1|

3 YT ® Ugdr U (W ) fhay H¥ |

18 & P 30 1 AT B 3R &= a3 & Riw
Ta=gH IR 3 | (Fig 1)

Fig 1

—1
—3

=

/

QK

A0S0

X

U

CHCAR0LA000

oy
S

= 3
= == %

== =

— 3

== / //;

TAP IN SEQUENCE

DRILL CHAMFER

ELN1217L1

2 9139 T STe B Aol F 3R &fas ®U ¥ UhS |

UL dE a9 & wEel & TR I I FW g AIfRu
gg ¢U B WA P THY o1 foreht e & T8 WHRR P
JUIIT A H HGE B (Fig 2)

Fig 2

ELN1217L2

IR Tag ) 159 W 7W@d §T Y TGS| BT TR
Cd

U g A & fig aga o Rl o) eiftre g &t
ATl gt 31 g4 99 3R Igd WY 2u = 2w
DI Hled 999 IR-9R gaH & e smawas sqya
T8 1 (Fig 3)

Fig 3

[

40000000008

ELN1217L3

[

4 TUFH IUHS g § dead 9 SR AT # f K= afas
TaHRI

5 fR-¢R T2 Pt SR Ta1d ITA 3R IS Y& HA & g <
5 & oSt &t fomn & #R-4R gamd)

6 °Ufta® g b U uHS| (Fig 4)

Fig 4
APPLY DOWNWARD PRESSURE
WHILE TURNING

ELN1217L4

STARTING THE TAP

60 UTaR - IRRA (NSQF E=0fE 2022) - 31T 1.2.13



T 31T IS FRAT Y& H1 & IR A YR & A e ot
0 WGUT & feam e ger ¢

7 TP B I WRR P! Aeg ¥ Wi b 20 dead 81 (Fig 5)
TS IR &I o Ryfadt & 90° R Ue g J | (Fig 6)

Fig 5
w

Fig6 -

| |

| |

|

bl .

| |

[ 111

L

8 I SHTaxa® Bl Al GUR He |

7

fra & gud Iug afa et e @ Igfera g+
T Th P H1s WY sfafiiad garg ¢u & @
! faTmrs 3, 3R U & geq &1 HRY ot 9 Fopar
gl

13 VS P PHIeT TR G |
14 g &1 ge & forg s Rad His & IR # IR-IR Uiy &
R Gs | (Fig 9)

Fig 9

ELN1217L8

QUARTER REVERSE
TURN WHEN NECESSARY \

RRGRRRARIERI]
(RS

R RRRRRRLEY
(e I

COMPLETE A/
CLOCKWISE TURN

ELN1217L9

I8 U F FHa & faudid fawn # e o qard STera
foar ST 81 (Fig 7)

Fig 7

ELN1217L7

SQUARING UP THE TAP

¢u 31 i1 HivM 3 F 1 |1gs R @)

9 TP TS WIR & Y T WU B! bR J S|

10 ffa @I fibe Y SR <0 T@u & g for w9 o |
11 TH AT AIS & IR TG0 T i DR

U W@ v o Wsl F Waw g1 favar s
T3¢l g8 91g | 181 a1 &1 wovar RSP 4 g
THd gl

12 U &I e @A & e, A1 BT 3R PIs gad St o1 K=
50 & RRI &l yd s 9 & geb @ gAY (Fig 8)

UTaR - IRRA (NSQF SR 2022) - 31T 1.2.13

15 99 70 # $ SHIAC HeYd ol dl v 3R Ui B 3R G|
| s ) Pred wHY BT WIS 1 ST B |

16 € B! 9 dH PIC oId d (b U 39 gIdl & 3feR T g o
= 311 e R foRyar o 2@ B

17 AEOadl 3R W ¢U T SUTNT Heh =1 B3 3R T B |

gfe TR 2 B # I aRE F WY B 4T §
geHifeue o w3y fhft +ff g &) 1) wrewm

18 A R & g ger |
19 T=AT 5 J 9T B B oird B
20 U & =1 J I FHRPp 10 WS W W ¢ (Fig 10)

Fig 10

ELN1217LA

[=}]
-



et AFET 3R WTR wWle wigfeT (External threading and square slot filing)

JERT: T NI & 3fd | 31T g B bl
. T3S g1 | S ds a91¢

. TU.TY. IS R a6 4 T¢I

. TH.GY. I8 W TR Tl S|

. S & TH R R aieR S 1 |1

STagHae (Requirements)

3R / A1eF(Tools/Instruments)

. R, 9&s & BIed 200 mm -1 No.
. TTE WRR (SSNER) 150 mm -1 No.
. B IA -1 No.
. Eleug -1 No.
. ooy afa U9 R 200 T -1 No.
. FER B 150 mm -1 No.
. ¥ ¥d 300 mm -1 No.
. fgrefgdos -1 Set.
. M62T -1 No.
. IS Rae % 0/18 -1 No.

. SRE® -1 No.
. IS AT FAWR -1 No.
JUHT / HM (Equipment/Machines)
. dafgan=ia -1 No.
. d991g" 50 mm St -1 No.
. VD -1 No.
. T (G) -1 No.
It (Materials)
. ETTRSS AT IS 20 GIT 3R o 18

TaTg 270 mm T =T gan -1 No.

ufFar (PROCEDURE)

1

62

B PR 3R W T BT SUART ISP Wb (fig 1) b
TR e AT & HTHR 1 oird B

I & T6S Y HH I HH 50 mm B g3 R od aigd J Siig
P! afémal fhay HY |

S F TP BR D! BId DY 3R TS WRR J 90° Bt Sl
oy

e RR R 9 U I &Y Iie T |

V' ST 3R Y gRT JUIE Idg We IR dadd olid &l I
oy

s o7 FefliR & T1Y e S & Hg B! AR BRI

U f3a 81 &) Hfsd HA & e va w |

Sie &1V il W Afas 0 I Je B

9 Tdg Aol 3R TR WIR & Iy 31 &) fafgd o &

10 THR 1 g3 SE1sil R U B

11 J1€ R G THG I WIe (G) P Fafgd

12 A5 P 3 H a7 B1d &Y 3R T <18 WRR F 91y 90 feult
EISIEE]

13 TS T8 HAR & 1Y I & fIR BT SR I SArd B3|

14 FHSIU Wi BIed B (G)|

15 W ¥ d I @A B TEE AR ISR B & Y|

16 §S ¢U 3R T I <15 B T 1|

17 T8 3R W& F T I TR B

18 & g 19 &1 IUANT axh IS Bl Sird B |

UTaR - IRRA (NSQF E=0fE 2022) - 31T 1.2.13



Fig 1

150 30 32 8 30 5
PLAN
- T
YA
| \ @18
o -
e N ea— ]
|
L.H.S VIEW ELEVATION :2 R.H.S VIEW
A
32 8 30 5

M6X20 DEEP TAPPED HOLE

FOR SLOTTED CHEESE HEAD é
ENLARGED VIEW A’ (S;J?SRFX\FI’ '\Sg)l(ﬂf)'sm% %
UTaR - IRRA (NSQF SR 2022) - 31T 1.2.13 63



giaR (Power) 3T 1.2.14
IrRRAAT (Wireman) - af¥res SRIITET 31

Fad 3 fafira fisféw & fore gia & a1y erg 2fte A §¢ Ffae AR AT (Prepare closed

cabinet from metal sheet with holes for cables and various fitting)

JERY: T 31T & 3fd H 37 Tg HR ol

. e g ¥ anfeR die & Rie ue e gier a8

. fferT w=iv (zaifdee®) &1 STahT o3& B¢ ord # g $Y
. %T HIY BT TGN FIdb e T B AR B

. ITS UF BT SUGRT HI XM Aed H §d HI

. B9 U9 BT IUANT S uTg $i XM & g B8

. fafira wRrat & fRrg gra @1 Sifg +¥)

JTagHae (Requirements)
3SR / USRI (Tools/Instruments)
. WId ¥ d 300 mm -1 No. . f&args 150 mm -1 No.
. BPIER 300 mm - 1 No. . 3UF 325 mm -1 Set.
- el ™ 50 mm -1 gafdes fefei A 26 mm -1 No.
No. - fEafeede 2913 mm) -1 No.
- a2 x4 - It (Materials)
gnovlzoo N . e Hea510 X 510 (18 ) -1 No.
) 200 T s . fie Aee 350 X 350 (18 7e) -1 No.
. B UFI3Y25 mm e -1 No. e
R s -1 No. - Gl 3mm X 5mm - 10 Nos.
. TR -1 No.
yfsar (PROCEDURE)
1 =ie 4Ig F 3™ &1 §id B 4 Fig 1% =TT g F T 105 mm Ft G R Fe B
2 wfen, ST ofR Ui 1 & T g (Fig1) & ¥R 5 Fig 3 % T SER R &1 & 100 mm @} 90° I
Gt el 1 Rifgd ® e A A
Fig 1 520mm 6 SUIH XF (Fig 2) BT ITINT TP 1SS, B 3R D HI 90
. 100mm 100mm - %—;ﬂ RE -;hg I
] - IR ¥ fF aiftamdt R Ares A ok WEE @
v Y g arett ¥ » Hiaw 7l

BEND TO
90° ALL4 @—/
CORNER

7 WIES A 3R C HY 90° R Iugad Wb W AIS |
8 TRUI2 F 3R UA d1a & ad H 19 mm AN HT §d

520mm

BEND ALONG

100mm  105mm

BOTHEE
G2y
aLFoR | P 9o ofem o ok ufim @ & R oe e 2 F ol g
g (Fig 4) ¥ Ry ot smamsit & ffya a1
=

3 et Rfi Hei @1 ST 3 % @ B R 2 mm 10 FSfeiT a=iT &1 ITART H=A & T Sl IR 2 mm T &1
I & B f3d I B fgd B |
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11 Fig 3 # GRIT 71T Febl & 7T 25 mm TaTS B daTs bar |
12 IRO15 Y 7 B Qe
13 U5 3R G S # &9 & gia &l fafgd |
14 fafgd &= § 3.5 mm N &1 81 B

15 S9! 81 ¥ i & foe 39 3R 39 Rafér aemd|
16 TUR 5T T ST & A 3R &g H B oiid B
17 URIE® B IR sl feamd 3R Wi U HY

Fig 5 ;
g 16mm@
L+ O O O
3mm¢/ ° | —4mm@
o o/ | — 46mm@
O O
o | —9mm@
o
O O OO/ | —4mmg
o o 9/ ;
I
[¢) [¢] O, $
i
Fig 6

ARRIRR

WM20N1214H6

Fig 2
A
B D
C
g
S
&
100MM 300MM =
1 N
s
=
Fig 3 350mm
20mm A
— —— <_$
T T
i i
|
€
€
B & £
Q
£ 3
€
0
N
= »” e
[ s
I I o
! ! s
z
C % g
=
Fig 4 ;
el
£
(=]
~N
£
£
(=}
(=}
(el
I
K
S
=
L g
=

TTaR - IRRA (NSQF WRIUa 2022) - 3nard 1.2.14

65



gia¥ (Power)

3 1.3.15

IrRRAA (Wireman) - $saex, $aRH, Jiesi, UG Faed

W, AU SR e arafder yumedt # ugad g ara fafis R & Sadl o1 ue=i=
3¥ 9gg™ ®31 (Demonstrate and identify various types of cables used in

domestic, commercial and industrial wiring system)

JERT: T 1A o 3d H 317 Tg HR Tl

. ARY 3R Fadl & YHRI Bt UgAH B

. STeT §% &1 gaTdT &d §Y 3% AR &) Faard H

. At B Faal F UPR T diferdrag He
Jmaxg®art (Requirements)
ISR / ATY/IUHI0T (Tools/Instruments /[Equipment)
. SRR TEE -1 No. . RIfEd bad - as reqd.
. 9@ AR fEWR 150mm “1 No. + R s pw - as reqd.
. SIRATE WRR 150 mm -1 No. + AR e - as reqd.
«  gRR HeX 150mm/200mm -1 No each. ) WWWW - as reqd.
Irft (Materials) - T 3SR AE e - as reqd.
IR ([ shR) - as reqd. .« HIEdeX DS bad - as reqd.
. Foe (TF F R oR - fexs TR Fww - as reqd.

TS 3R SFRET FHaa) - as reqd. + P U Had - asreqd.

. dR/bed ST ST g% -1 No.

gishar (PROCEDURE)

TR 1: dRI 3R Hadl & PRI B UG B
URIe® 9 W AT TR & Fad iR R & o1 9@ ¥ Fe F AR b R 3 et B3
TPs (Mfda sMpR) & et HIM 3R 37 AeR et 518 e e e o e

F 1Y AT PO 3R I W& Bt wweme &
A & UPR, Heae, Rl & ATHR P UgaH
FA Y| SWG 3R ATSHIHICT BT SUUT HIP dRI &
3THR B AT BT TS UgRid B3|

1 oA H Y PIS U IR o, I 3H&R <ael 1 7 Al B

2 TYAIA & UHR, Hdex I & UHR 3R IRl & MHR
D UgaHE B | 39 ¢ad 1 § Hle B

3 A Y HH U THT-3ET UHR S dR & 3R TWRT 1 3R 2
B! e, fIaror B 2wt 1 H e B

66

Fad & TBR (o1 smfs iR S Faet) Pt uga™ B
3R e 1 F e B

299 1 H 3YAYH & UBR, HR AR Rl o1 UgaH e
ST §F & e A Fad & fafcw o g we1
faftrsr IR & forg =Rur 1 T 8 I QIgRIE 3R ST &f ea T 1
H e B



eTd 1

SIl. No. | 38R | AR FT | $SIR B UBR

HId PTUPR
3/3"% mm

PR RATa FTUSR / | FR MHR |

5 M 3MHS Had

FLEXIBLE CABLE

Fig 5

ROUND ARMOURED CABLE

WM20N1315H4

6 & UfRTd pad

WM20N1315H1

2 R ®s FHad

JACKET SHIELD \DIELECTRICA\

Fig 6 CENTER
CONDUCTOR

Fig 2

SINGLE STRAND CABLE

WM20N1315H6

WM20N1315H2

TESTED PAIR CABLE

WM20N1315H7

8 W AMH had

Fig 8
/ PLASTIC JACKET

WM20N1315H3

FLAT AEMOURED CABLE

METALIC SHIELD </

FIBRE OPTIC CABLE

DIELECTRIC
INSULATOR

CENTRE CORE —/

WM20N1315H8

WM20N1315H4

TTaR - IRRA (NSQF WRIUa 2022) - 3nard 1.3.15
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Uiar (Power) 3T 1.3.16
IrERAT (Wireman) - $8aeR, 4R, AiesiaT, UG Hacd

fafira Faal 3t [RKfi ik BT 371 3 -1, SWG 3R ATS®ItHIeR &1 ST P
R @1 diers 91uAT (Practice stripping and skinning of different cables, measure
thickness of wire using SWG and micrometer)

IERY: T 31 & 3fd T 310 Ig B Tl

. SARIR AT BT IYART X Had §JA DI BIA
. BAF3E FRWR &1 IUUNT R Fad sgavH $i Sid

« SWG HT ST HXP dR BT THR ATY

. ATSHIHIER BT ST XD dR T MTHR AU |

3TaRgFHart (Requirements)
ISR / |IUF/SUPR (Tools/Instruments /Equipment) .« PVC Ria ¥ tegffom sed
SARIRAA ¢d fare -1 No. 1/1.8, 2.5sq. mm -3m.
« AR AE®H 100 mm &I -1 No. . HUN 3Ry - as reqd.
.« IR W, AT 200 mm -1 No. . T e 00’ -1 No.
«  IRR W 3fdl-goiae 150 mm -1 No. « IR (FAf¥a smeR) - as reqd.
« DIEERE @RR 150a1200mm - 1 No. « PVC &9d 14/0.2 - as reqd.
. T3S HIA @R 150 mm -1 No. « PVC %9d230.2 - as reqd.
IR (Materials) « PVC %ad48/0.2 -asreqd.
PVC Ria W Had « PVC %9 80/0.2 - as reqd.
1/1.4,1.5 sq. mm -3m. .« PVC %ad 128/0.2 - as reqd.
gishar (PROCEDURE)

TR 1: A3 FRER BT ST HXP Haa SYAA Pt FRBIHT B0

TR fRBfAT Faa Y @a1E 300, 500, 600, 800, 1000 mm B! AT 37 Fad & THs! BT IUART A1G S ATH
fore fopar ST 21

RiIfRTTd B gU Fadl & ama § g AT w31 & forg f i &dt 78 €, smawas 31
1 BT WM aTdl had BI TS [Agd BRI o

2 FIREYT WRR ENEd $e B ST B3P had B ADJUST THIS KNOB
o R e |
3 SRR &1 e B St YA B THSMI 5

4 Wﬁgﬁﬁlﬁaﬂﬁaﬁsrﬁmmqﬁquw% ADJUST THIS KNOB
5 Ao YR & wegl & wHEiE 3 3R I e
HSIR P 3T Je B (Fig 1)

6 Gl—q’@ P! [ ) e ﬁ, @qq P %GT“I @B E{aﬁj 3R MANUAL STRIPPER
AT P1ed F U AS|

WM20N1316H1
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7 $YAYF geH & fou g &1 &l (Fig 2)

Fig 2 -
==

MANUAL STRIPPER

WM20N1316H2

JHRF FU A Fe YA Had RIS a8 & 1Y
T o HodT ¢ e 9d, g & rfad
PTe BT Hbd ear gl

IR FER & ITNT § Piwret fRid w7 & g 10 mm
& e 3gaiR @ i &1 qlgRid |
Fig 3 & 3R RRI R 3fa=aes AT ddb 4o ged|

10 FifIad BHed & T YU g g JHATEd B & forg fos
3 Tt fmRT T8 Fe B

Fig 3

WM20N1316H3

MANUAL WIRE STRIPPER

Fig 4
/CONDUCTOR 15mm?

WM20N1316H4

TRE 2: AT & TP BT SUANT HIb Had SYA B BT BT

1 15 T mm HId DI daTs DI I9P 3fd F 400 mm R
fafga &I |
2 O R SR @R &1 S9ANT dRd Had &l BIc|

3 fdl +ff BR ¥ R fbu oI aret SgoiRe &1 daTs B
fafed #1 (Fig 5)

Fig 5

2, | WM20N1316H5

4 9% S TS BT ANV P ST B IR A AT B
R O a S|

5 Hede HdHed U T & oIt SYARM Bl TTHT 15° o B0
R I (Fig 6)

Fig 6
400

10

WM20N1316H6

TP & S DI dof B & (AT TP dd URR BT TAT
2l

g AT F Bl T W faarg 37 areht wiers $e
frIR P R P! 81 99 YR & A |, HieTS ar
ts faars =g g

TTaR - IRRA (NSQF W=Nfa 2022) - 3nar 1.3.16

6 IIH B ITANT FRb RRI TR TTHT 10 mm T& Had &b
AR DI gel 2| (Fig 7) TP I8 Bl e ¥ 20° F HH
& PR IG |

Fig 7

350

WM20N1316H7

30 30

7 Hedex R BT & fow S &%) g Wit ik {5 o1 Feda
g T P TS B

T HSIeR DI Jdg DI TP B3 3R 33 URNeie oI feand|
U DI IR BT ITANTT PRSP Had Dl e SR T 12
mm | HIc |

10 TRV No 5 A No 8 d& GIgId, oid do fb e 350 mm
SEEEARSIY

11 2.5 @ mm, 14/0.2 mm, 23/0.2 mm, 48/0.2 mm, 80/0.2
mm 3R 128/0.2 mm RIS Had & had I BI
fepf grevmd|

3T RRY 91 o & a1g Saa $1 wars fsfair

3R TP BT ITANT &b JUI & ore Iuged gt
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TR% 3: SWG §RT S No H dR & 3MTHR &I UIUT (Measuring the wire sizes by SWG in gauge number)

1 Had BT SGARH Biad
U I g9 & g Jrayr vd |

2 AR & 9dg &I gl HUs H Th B | dhedex HI Idg o
YA BN 3R fopdt off fergep= areht wife ot ger S

HEaeY Bl TP P34 P ¢ g BT YO T B}
TYur ATEf BT SUURT, $EaER b 3MTPR B HH BT
gl

3 A0 U aTd H8dex & RN DI T B |
A1) g SNRT BT STANT P3P HSae B AT T
Cxdl

4 IR 9 & @A H Heaer 1A 3R ITb Hd fhe BT
fAufor B3 (Fig 8)

Fig 8
INSULATION

CONDUCTOR
JUST SLIDING

0’
e
G

g “ ) (4
DI/:;\’;AE;ER SWG GAU
NUMBER

Y,
(a) (b)

BARE CONDUCTOR

WM20N1316H8

5 Tile W AMHT UE, Fig 91 T8 SWG H dR & PR ol g
GERT U4 3MUD! mm H TR BT 1Y M|

6 WU U 3ATHR &I ead 1 H Repis Bl

Fig 9

CONDUCTOR

WM20N1316Hg

STANDARD WIRE GAUGE
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TR 4: AIFHIHIER BT START HIP dR & MTHR HI ATIAT (Measuring the wire size, using micrometer)

1 TRD 3 & aROT 1-3 B QeI 7 HH® AR 16 H HSeR B HTHR YT R & T Fiarum
2 ftsd TR IR R R TEEe % i ) < (29 2) &

3 TRAG D! +ve TT -ve TZT & 1Y NPl B 8 T el 3 fere A1 e & e =Roft 1 2TevTe

4 g ¥ S (TR IR fRisw) ¥ & $eas F 91, F910  conpusror

e g &1 XL (Fig 10)
5 fISd & GATHR ARHIHICR BT 4 Bl g B
NaReTsfET & g9+ & T I TT39 FT ITANT HI |

6 T I B T FA & 91 AN Bl ¢ad 1 H UG 3R #gﬁ;gnmsw §
W‘%ﬁ| EQUALS 0.01mm %
eqd
SI.No. | &R |SIAM BT UPR | HSIHI PIUPR | Had PTIPR PR RI@ &1 PR AMHFR T mm

araht UBR / 3/3%»
S o omfs
1 A
2 B
3 C
4 D
5 E

UTaR - 9T (NSQF TR 2022) - 3 1.3.16 71



¥Td 2

FTYIAR0T 39d: SWG I inch/mm (Conversion table : SWG to inch/mm

9. (No.) 9 (Inch) mm (mm) 9. (No.) 9 (Inch) mm (mm)
7/0 0.500 12.7 23 0.024 0.61
6/0 0.464 11.38 24 0.022 0.56
5/0 0432 1092 25 0.020 0.51
4/0 0.400 10.16 26 0.018 0.46
3/0 0.372 9.44 27 0.0164 0.42
2/0 0.348 8.83 28 0.0148 0.38

0 0.324 8.23 29 0.0136 0.34
1 0.300 7.62 30 0.0124 0.31
2 0.276 7.01 31 0.0116 0.29
3 0.252 6.40 32 0.0108 0.27
4 0.234 5.89 33 0.0100 0.25
5 0212 5.38 34 0.0092 0.23
6 0.192 4.88 35 0.0084 0.21
7 0.176 447 36 0.0076 0.19
8 0.160 4.06 37 0.0068 0.17
9 0.144 3.66 38 0.0060 0.15
10 0.128 3.25 39 0.0052 0.13
1 0.116 2.95 40 0.0048 0.12
12 0.104 2.64 41 0.0044 0.1
13 0.092 2.34 42 0.0040 0.10
14 0.080 2.03 43 0.0036 0.09
15 0.072 183 44 0.0032 0.08
16 0.064 163 45 0.0028 0.07
17 0.088 142 46 0.0024 0.06
18 L0 1.22 47 0.0020 0.05
19 040 102 48 0.0016 0.04
20 0.036 0.91 49 0.0012 0.03
21 0.032 081 50 0.0010 0.02
2 0.028 0.71
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Uiax (Power)

3 1.3.17

IRRAT (Wireman) - $saex, FAaRM, Asii, UG Faea

¢ 3@, WS Hid, dics egy, fyerfan, Re, T, 3w gfaq, fhemr ke ok e
diee Pde & HIHH I I Hede sase HT WSRH 3R I #eT (Demonstrate
and practice base conductors joints, via. rat tail, duplex cross, knotted type,
britannia, straight, tee, western union, fixture joint and split bolt connector)

IERY: 3T NI & 3fd T 319 Ig HR ool
. I HeFeR W YT T Wige IA1¢

. 39 Hsaer H FWRT wige

. 39 Hsae} § Ales <13y wise I

. I Hegex A fyera, e wige aa
. 39 Heaer A fyermar 1 wige T8
. I e W A% g TA1¢

. 99 heae? A fihaeer warse 9A1d

. 39 Hsaer H e diee FAeR I

3TaRgFart (Requirements)
GﬁElWNTW/BﬂWUT(TooIs/Instruments [Equipment)
« EIdFd 300 mm -1 No.

o ST ST @R 150 mm -1 No.
I @WRR 200 mm - 1

No.

. g asd 50mm TEET -1 No.

. TRIC IS IS 200 mm -1 No.

. A& HHAC 75 mm I -1 No.

At (Materials)

¢ S HeFRAmMmMAT 0.3 m - asreqd.

+ 1.5 sq.mm PVC IR Had - as reqd.

. HSUR00' IS -1 No.

+ Gl $UYST 300 X 300 mm - 1 No.

. e die -1 No.
EIEISUCIEN - as reqd.

yfsar (PROCEDURE)
TR 1; Y A4 & B W Ye-od wige g1 (Fig 1)

Fig 1

RAT TAIL JOINT

WMN1213H8

1 0.3 Hiex A9 & 4 mm 9 A9 & HSdeR & 2 Tha o

2 Hea] Bl WY HI |

3 Feaex & RRI & gl HUS ¥ A6 B

4 T AR BT 450 R 3R Had RR ¥ 60 mm H g R B
a2yl

5 RRI®IFig 2 &1 g $I R HS |
HeFel R 3 wa wwre ok g g anfeul

6 ®UIHH 6 IR gATd| (Fig 3)

WMN1213HA

Fig 3

WMN1213HB

7 N HSR Pl AUy A1 W fge A Fig 1

8 Idia RRI Y g9 & oIy SR @ (Fig 1) & Hag
Y Hedex & RRI &I gl 3R tfaled arR @1e 3|

9 3T P T HH J HH 4 3R Wige P T e’ 3 F T
39 8 HI QI
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RS 2: G 1 SAlge BT AR B (Practice duplex cross joint)

1 1.5 sqmm HIR Had 1.5m | 6 PI-RM WRR & ATH Y Gl heaex] Dl gob Y Udhg
2 TR 05 MR F 3 gHS AFR SR et I for et ooy e o
3 T T TR 1 59 No 2,3,4 3 s Fig 4 & Rearrrr 7 719 6 H G SR R WIR & ST & <erep! &
3 RRI &1 formg B
Fig 6
Fig 4
120 mm

V///////////////ﬂé\

DOUBLE TWIST

ELN1327X3

4 UH HId P 5 JH & FYAF B 10 cm W T S

5 PHad W 90° Y Had b MY W IG Y & TP 317 Had
Feafer paat & faudia S f Fig 5 7 foxamar man g1

Fig 5

EL11101B

DUPLEX-CROSS TAP JOINT

80

ELN1327H3

TRE 3; RS U Wi (Knotted tap joint)

1 Al U Sige &1 IUANT §iid Sisey & ol T RIT aR
(39 9R) P TP FRR 91 T dR (A dR) I Site & forg
Wt fopar ST g1

2 T AR Y THT 1’ §9 BT YA 3R URAT R J THIHT
3 $9 e |

3 T dR & G dR & Ul 9 dlfs ITd YR dR BT
FH-91UE T aR & W a8 (Fig 7)

4 METIR S G AR & IRI 3R, 3R ofd § T AR & SW KNOTTED TAP JOINT
T 1 IE TP 76 o Y| AR Bl A Heae & IRl 3R
e, erge WS B U 3k RR &1 ey 3|

Fig 7

R

EL11101A
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TR 4: faer=man 1 \iide I8 (Make britannia Tee joint)
(A U ot fyerfan dter Sitge Fig 8 7 8)

Fig 8

—"'”r'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

BRITANNIA STRAIGHT JOINT

ELN1328J1

1 0.3 Hex @ 4 mm AN & 8T8 1 R DI (H.D.B.C) AR
& 3l gebs diifog|

2 $HacR] Bl Hde BT SUTNT PP LT HY 3R TRIS JSTW
3R I HUS HT ITANT Hb Y TP B

AR B e F F RIT gL 51w FY | S H
T oiaTg 9 <t gobe HS A Yo g1 d1feT

3 PIEHE WRR &I gl 4, Fig 9 ¥ faU 7T 3eR &
YR et Ue a1aed &l A1 3R IUHT SMHR S |

-'””fIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi"”'—
U

4 SFET AR B 3HG B AR T foreht fobp & e 31

5 Fig 10 P ke 79 did & dR & gHf RRY PY 8 arzg &
i & e US|

6 TS & g 3R TIHT 250 mm &1 Th BR BISd g
TSR IR BT UH U §14 | SIS dR P T- A1 &
o 59 @i § o, S % Fig 10 & faemar mn g1

Fig 9

ELN1328H1

BRITANNIA TEE JOINT

Fig 10

)

ELN1328H2

7 TR A SIS R IR & HHDHR FieHT & B 3R Rl B!
d® SR W | (Fig 11)

Fig 11

FREE END

PULL THIS WIRE

ELN1328J4

8 TR % gad RR &I Fig 11 &1 IRg qU & STt |

9 T B! T Sl S I dR P 250 mm <t RR B uh g
3R 3 Yray § Wi difes 3R IR &1 God RR1 S &
3R IdAT WY |

10 Fig 8 &I kg Had R 3R <l RR ) I1aeh! & SR aue |

11 TR P 1Y HSdex] Bl ¢ aTd dR b RRY 6 gand|

12 IWR U AR & IDId BRI B! THaA Hied ¥ o1 |

13 IWRIGd TR BT GIBRIE 3R 3HfYh 3T B & forg ol a1
A Y AP TSt B s

TN & 91¢ 39 ITANT H A A Ugd SIS & diesx
o s =nfgwl
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TR 5: faer=ar &Y e wiige a91¢ (Make britannia straight joint)

(AUS X1 farerfan ‘T Siige Fig 12 #8)1

WIRES TO BE JOINTED _
‘ 7\ | 20 mm
m ]
\
| ‘

Fig 12

4 m

T

/ BINDING WIRE

QP [ELniszsne

1 0.2 WX A9 4 mm T & 8T8 §1 9T BIWR (H.D.B.C)
I ghs o

2 $HacRl B HAC BT IUTNT HRP YT B3 3R 38 AgH
FSUW 3R et HIS J ITH B |

3 Fig 13 & 3UR YA ¢hs BT 90° TR TIHT 20 mm TaTg
P o T RR R AIS|

e

‘ 20 TO 25 TIMES OF D

ELN1328J3

4 (0.914 mm ) SEFET IR HI Hrem B
5 did & &l HSaeRl B U 38 d159 & Aeg I Uhs, ol fb
Fig 13 ¥ femmr m g1

6 dTisc & et 3R TIHT 250 mm &1 U6 BR Blsd
BU SISfET R &1 U U s Fig 14 § 9T 3ER
FHSacR] & o 9 Wi | ST g |

7 TR A NS R AR 6 HHIR e TR B3 3R Ry ‘B
d® SR W | (Fig 13)

Fig 14
B A

+ ! _
U)

8 TR & god RR &I Fig 15 & a¥g U & 3iaR ST |

I

ELN1328H3

Fig 15

FREE END

PULL THIS WIRE

ELN1328H4

9 dR & 250 mm I RR & @R J s, 3R Fraurt I
Wi d1fer qu 3R IR o1 Gad RRT S & e =l oy |

10 Fig 12 & 38R Gad RR &R & RR &1 I1aa! & W
U

11 HSaex] Bl Sl aral IR & RRY BT TR ¥ gand |

12 U UIC BI3d & A1 FHBRI AR & ool [hRI l -1
oy

13 fYH 3T o T &l a1 &I ¥ Sf Siel & s & fad
SRIed UfehaT &1 e

ITONT & @1 T Ugd Slisc Pl sy B4 B ATaghd]
A B

TR 6: AW HeFeX | dxe- gf~a- Sige 991¢ (Make western union joint in bare conductor)

TF 1 I g{g= sarge Fig 16 HR1)

1 4 mm 3 3R 30 I TS T IS F HSIR & ¢l ThS
i

2 HsdeR Pl Ade I e |
3 HSFR Bl Fig 17 & ©u § fafgd s

Fig 16

——=1IF

WMN1213HC

Fig 17
110 80 110

WMN1213HD

4 FI peael Bl 00’ IS FSUWR T 250 mm 8 U RR T
qH B |

5 HSdR & GHi ghel Dl 110 mm Bl gl IR Th BR J 450
% U1 o b Fig 18 7 feammar mar &

Fig 18

45°

WMN1213HE

6 Fig 19 @ dRe Hhsdex B ¢S a5y H U |

76 TTaR - IRRA (NSQF W=NfYa 2022) - 3nar 1.3.17



Fig 19 Fig 20

HAND VICE JAW

80

\—KHAND VICE JAW

WMN1213HF

WMN1213HG

TS 95T # UPhSd HHY HeaeR] R &I 4 991 & 9 Iffafed Heaer & RRI & foR® Hex T B
fere, srarst & i gawn TegEiam Wi St T 10 RRT 91 S dreaey & e ¥ g 39 7 g9 %)
IR ST ITANT B | , . . .
11 FobTal fHRI ¥ T2 & forg HeaeR! & RRI 3l 90dd Bisd
7 DIE-RE WRR & SN IR Ud Hede Hl guv e

HIIR F FW AU | HH Y HH 5 ¥ 6 R FASY S Fig .
20 7 R T 31 12 4 mm ¥ F G.I IR S 1Y 3 GG SIS Bl qERy|

8 thedex P gE BR W Hi I8! Uicha eIy, difcb] Phsaex
o1 faudi famm # wud|

TR 7: fihaaR Siige &1 31aRT &3 (Practice fixture joint)

1 0.5m PVC 1.5 sq.mm &&d &l #ex &I d | 4 TIGUDHIA Bl fgke b HW Ars | (Fig 23, 24)
2 fHUTU RS 1 HH No 2,34 o 38 R J | (Fig 21) 5 PR @ ¥ fd-RT &Y 33t e J gamd 3R forRy
Fig 21 DI Tl B3 J 33! aE I BId B

Fig 23

MAIN WIRE BENT
OVER

BRANCH WIRE

WM20N1317HL
WM20N1317HN

3 Fig 22 & TT 3 UR U& Had B! Tdh goR I daad 3 _—
Y WW@MWI#Q‘HT@ FIXTUURE WIRE

WRAPPED AROUND
HOOK

Fig 22

WM20N1317HO

WM20N1317HM
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TR 8: fRee dits FAgeX A 31 &Y (Practice in split bold connector)

1 fRdc g FaR BT ITAN TS 3MHR & Heacs] & oy 2 I HSIR Bl 9T Wc P ard P o8 P HIH I I@T ST
fopar e g St fob Fig 25 # feamar mar g 81 SR Fig 26 T faaTT 3aR e &1 erge farar ST 3|

Fig 26

Fig 25

W
['

\
e

/7
)

WM20N1317HP

WM20N1317HQ
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giax (Power) 31T 1.3.18
IRRAA (Wireman) - $saex, $AaRM, A, UG Haed
TS BT 3 HT (Practice in Soldering)
IET: 3 W & 3id H 31U I HR |
. AT TR 3R AR WeST FT ITUNT b HIR HSdex dAlg< HI s B |
STagHae (Requirements)
IR/ (Tools/Instruments) At (Materials)
.« SAUSIREA ¢d fie -1 No. i Riva fewe Siige -1 No.
*  DIERA WRR 200 mm -1 No. . IR '00' IS -9 Sq.cm
.« Tafded ISR SERA 125W, 250V, o IF-HR s -25gms
50Hz -1 No. * VIR TTPVC HIR Had 7/1.06mm
- TRIC BIgd aReS 250 mm -1 No. 717/0.914 - 250 mm del -2 THS - 2 pieces
. FARIRTT A18% 100 mm -1 No. .« T30 TR -1 No.
« ¥ Fd 300 mm -1 No. . IR wTEm -10 gms.
« SRR BT @RR 150 mm -1 No. . dies e 60/40 -100 gms.
o S0 O 1 dieR &l -1 No. . TR -1 No.
- €lT1300 mm -1 No. . it AT HUST - as required.
« M 150 x 150 x 20 mm -1 No. . JSUR OIS -9sq.cm.
. g -1 No.
. fediaa -1 litr.
gishar (PROCEDURE)
TRF 1: PIUR S5 Bl Aies? B (Solder the copper joints)
(frfarer Ties Sifg= Fig 1 ST fazamar mar &) Fig 3
Fig 1 %
=S
1 60W’ 240V AC 50 HZ ?’I (Flg 2) SﬁTGﬂ% BIT IN GOOD CONDITION WORN OUT BIT g
% W aﬂ‘ aﬁ’% %a; &Iﬁ :rgT %: a\féﬁ’ Q‘ﬁfﬁ? a &I—%ﬁ‘ SOLDERING BITS %

TE A 3gale B 3R & dlees 3R TR AT BT R
Fig 2

(e

ELECTRIC SOLDERING IRON

ELN1329H2

Tiesin mRA 1 I+ filqal & diw FRawar
fear wiRul <fifFa ik aidt & d sgazm
ufaRiy 2 megohmsﬁﬁﬁﬁﬁ?l@m
yfeRiy 2 megohmsﬁﬁ'&ﬁe{ﬁ@lﬁﬁéﬂﬁ
uiiere &1 U S¥| o9 9o MU U gRI a
[ = fFaT 1Y, 99 9% TR BT SUANT 7 B

2 ag fadt 3R 1% & a1 18! I8 3w & fore e (Fig 3) &t
S B

3 gfe Jenia urar Srdr 8, df o &) gHdd Bigd A Bisd B3,
aifes Tde et 3R 1 811 (Fig 4)

Fig4

ELN1329H4

~
©



4 TSR SERA & T J Hge B IR 7 3T B

5 o9 foe wal w9 4 74 g1 9, df 41t 7mn & RA-BR
Teex A, 3R e &) fe7 H31 (Fig 5)

Fig 5

ELN1329H5

TINNING THE SOLDERING BIT

gfe fie gft e @ 3k 99M wu | e & 9y
Fav Tl forar T B, At 32 bR A 1w ok e ¥

Fft off arfafvaa Hiesw & fae I 7 3| T Wiesw
foreft ) ST gpdT € 91 SiTe W iR godr g iR
Tic Afdhe &1 SR 9 JbdT g

6 3ifaled T & e & g w7 i w R I Ui, S
f% Fig 6 & foamn mar g

CLEANING PAD )

7 O fFU 9 9 S & o 7§ oRiU SR A8 &
TS "0 0 &1 TRTIdT & TTH Hx 3R Y B IR S J UfS
3l

Fig 6

LN1329H6

E

ELN1329H7

8 TieshT MR &) fae &Y Sl IR W 3R 3 il A &
forg 77 % ST b Fig 8 7 feraman man B

Fig 8

ELN1329H8

SOLDERING A SMALL SIZED JOINT

9 ANA-FHR Fieex B! dR & wig< W W 3R 39 Fig 9 &
feRaTy SrFER fee

Fig 9

ELN1329H9

SOLDERING A SMALL SIZED JOINT

10 TeeR H foe 31 ge I faand ik R & & A
WA T ¥ 3R GAM ¥ J JYad W §8aT 2|

11 ISR SORA Bl gel ¢ | Sie &1 g A SffaRad e !
Ui & T It HUS &1 IUaT & oid ag 3ieft ot e §
51 6 Fig 10 & femar mar g1

Fig 10

ELN1329HA

12 S8 &I UIPpfdd U ¥ 381 81 ¢| 38T I & fad gar 9
G|

TITsR Bl TAPER TG S AT BT Hbd adl
21 TITSR & oIWA d@ g @ 7 f{ant|
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gia¥ (Power) 3T 1.3.19
IRRAA (Wireman) - $8aeX, R, A, UG Hawd
ST & 31y w1 (Practice in Brazing)

IERY: T 31 & 3fd T 319 Ig B Tl
. ST MRA 3R AR TS BT UGN FIP BIUR HSaeR Slig—< Pl oS B

3TaRgFart (Requirements)

3WIR/AMeH(Tools/Instruments) it (Materials)

* I @R 200 mm -1 No. . fopfe R feee Siig=< -1 No.

. Zafdes TSR SMERA 65W, 250V, . IR '00' IS -9Sqg.cm
50Hz -1 No. . sy e -1 No.

. AW 1 e &l -1 No. . feddd -1 litr.

« THT300 mm -1 No.

« e T ¢ 150x150x20mm -1 No.

gfsrar (PROCEDURE)

TRF 1: 99 & dRY UR Th BT AT HY

1 TPl TN & N IR BIR Sz BT T Y| 7 fheR IS & Ydg W W 3R o9 B! OF drell Fdg W
2 TG Tl BT SUAN B Slige P g Bl G| feeTd|

3 SRS ORI R Pl auS T AR B AR | O S TC Pl A9 AP SST P AP I HSAY 7 €1 W
4 A Pl g I Helg W | 9 U I e U B

5 il <ld & 1Y HeE bl GHMAT U e B | Sfd deb gHbI Fig 2

7 1 A 8 S|
6 vl o o R & H Teferd i |

Fig 1

ELN1329J7

d¢ &7 # feufr wa § Wy dadft guwr @

it gwfee gd & o B B

ELN1329J6
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Uiar (Power) 3 1.3.20
IERAT (Wireman) - $8aex, FARH, Jies N, UG haeg

fopfRIT wiged, @ SR TP U1 fibe ol-ufRad @i SR Tidbe & fBfET W enarg s

(Practice on crimping thimbles, lug and fitting of a push fit co-axial plug and
socket)

IEIT: T AN & 3fd H 31T Jg B Fobil

. H9d TS &I I

. WHT/Aihe &A1Y B YRTgd Faad! Slige He

. Haa & R o1 foprg & g 6T ga &1 SuahT &1

3TagHae (Requirements)
3SR/ (Tools/Instruments) it (Materials)
* ZARIREGT TZH - 1 No. . HelRTIE -1 tube
R W 200 mm -1 No. . R dE an - as reqd.
I @WRR 150/200 mm -1 No. . fpfRTTHEd4 mm 10mmds - 6 Nos.
« TohfT @RR 150/200 mm -1 No. . P URIT A - as reqd.
«  WId¥d 300mm -1 No. . /AP & Y Had HdT - as reqd.
+ IS BT WRR 150 mm -1 No. . P AR

gfsrar (PROCEDURE)

TRF 1: A Hgex P fBRAT (Crimping of lug connector)
1 Had (B Aol XS BIR H8aex) Tforg |

2 AR BIHARTRE R 6 mm & & Hd MHR F e Iugaa
WS HaeR DI IHGT X (Fig 1, 2 3R 3)|

Fig 3

Fig 1
g
CRIMPED ON CLOSED LUG CONNECTOR %’
3 ORI B AR (3fcl-3uide) ¥ A @H & it IR AR =18
& SMHR BT 994 Hx 1 fCR & Sds] bl FHEIT Bl
EEE (Fig 4)
z Fig 4
CRIMPED ON SPADE CONNECTOR %
= MOVABLE
BLADE
Fig 2 16 14 12 10
|™—— CONDUCTOR

FIXED
BLADE

SIZE NUMBER

% HANDLE

AUTO - WIRE STRIPPER

ELN1325G4

CRIMPED ON EYELET LUG USING PRESSURE PLIERS

ELN1325G2
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4 YA B AES B Y B S T SHTHR (WS Hidex)
& ¥ Bl (Fig 5)
| aPR R R eR e MR I |

Fig 5

ELN1325G5

5 TR S HI geh I U8 & fa=m & gAd | (Fig 6)

Fig 6

ELN1325G6

6 forfriT et o1 g9 &Y St efifFd 3R ¥ Ad @ |

7 Sos @ fam Ry & gy B wnd & 9y Os
PideX DI fohr B

8 HUI Hidex T dR Bl B! g2 STt | (Fig 7)

Fig 7

JAWS SQUARE
CENTRALLY SITUATED

ELN1325G7

| 95 3t AR ug T W (Fig 10) |

Fig 10

WRONG D
METHOD
t TOO MUCH GAP

AR $ daTs UM ®¢ arfe g8 cfiqa gla o
AT T (Fig 11)

WRONG METHOD >< = D @

CONDUCTOR CLOSING THE TERMINAL HOLE

9 PHHRM FHacx R gedbl YUTd §1- o [ATU §eabl qald AN
G2y

10 S fob U PRI Fdex & ¥ $ o B Ryd § 3R afe

AaLIH g, o SifaH THSH B

11 HHRME HdeX P! I 0RE I & & ¢ ga H ga
gaTa ST, S fob Fig 12 # feamar mar g

V7]

ELN1325GA

Fig 11

ELN1325GB

Fig 12

ELN1325GC

12 Fad 3R HFRIYHE HdeR Bl R T {6 IR HULA/
fopfRiT Sarge T¢ g a1 el

13 fafire daTs & aie SR Tegrifad deder & fafia SieRY
P Pded H S P R o e

efia # g0 @1 d¢ 7 B3 (Fig 8)

Fig 8
INSULATION TRAPPED IN LUG

————

WRONG METHOD }

[ —

77/

ELN1325G8

W B FATER A TTe 81 3§11 AT (Fig 9)

Fig 9

<
WRONG METHOD >< C]

STRANDS STICKING OUT A

/7777

ELN1325G9

PURE FAdeH P AJEU [Bps aa Rl 1 3fa
wars feu &9
Fad RRT W @T 9 I FURE FAGRI b
YR AP URIed g1 FMuifya fg S fig 2
o rAfRITd Pad Q Fge/HH TSae O FHRH
femm mar g1

UTaR - araRAT (NSQF TR 2022) - 31y 1.3.20 83



TR 2: TP 3ATgae I fb™ HAT (Crimping an eyelet)
1 HF&??;S’W?H Fig 14

2 el Bt No &I &l SRTsR HIT H fuifiord &% ik 3% WIS
(Fig 13a)
3 3mEae |l (Fig 13b)

4 3fTSAC B SYARH & HUd GYgIHd [ & dId @D > -
aTere 1 fba Y 9IR dgail & Had RRY @1 71 S b IF TG AT I T A T F A B gRY

ELN1325GE

Fig 13c ® fe@mn m g1 JTSTe Bt aR & R W garan wian g1 (Fig 14)
Fig 13 5 WES-HicT WA &1 I HR&b 3 §G B & qIG
. TS arR Ft ffafkad darg foH &3
\\@’W’:\” .
N/ 6 Had US cHARM & foIT SIeT-S(THT SMHR F SHISae b
¢ 1Y ST Y|
(a) (b) ©) z

7 39 YA Ufierd I Wi HRad|

TG 3: B URITd had 3R Hide BI b B BT AU P

1 HId P URSHd daTs aforg | 11 JUHROT ¥ AR b HiaRH Pl ger g |
2 P9 H RR I BR ao IR Hex J IS 12 TSt g3 1-UAad dhad dI gHIe & forg e ufierl
3 U AIHR Tdg I8 3R Tl T SUTGNT R B! USRI ! femy|

FHad & R DI HIeS B Fig 15

4 H-UfRTTd Had $HI aH R e e ga J i
5 JUPR P HI-TRae & TRl 3R 4 F1 5 IR GAT 7 S
AP YT WHIT DI TATS HH A gl ST
gFfia o3 & o1-tfcaaa dea & ¢S ¢ W a@
@) TsS & I v gl

6 2 Hc P dI¢ BRed BT ITANT dx It Il &1 &R ¥

a3 e SgATH (et B W) B ger & Rrgd

HSae g S|

Pt o 901 Y A A Y R sgaTE F1 afa @

7 3AR® SARH & AU Blet Ts UTd $I Sfclt & +1d
ISR U (U7 Pt YaTs) BT & Fig 16

8 Od &l Y3l ave W A die ¢ dlfch U8 a1l 3gaigH & 3id
T Hies fopar o 9w |

9 FHI-UFHTA S RR B 'F Fged & Ui gamd|
WY aTa BT TERT B HIT S| b A3 arel A
ﬁ-mﬁﬁ%?{?ﬂ CENTRE CONDUCTOR
10 'F Hde Bl &HI-UfRyad fHReT oo o 37 3R ¢ §8d &l O R eToR
X TRE ¥ e 3R fefiel e

COPPER WIRE

INSULATION

COPPER MESH

INSULATION

WM20N1320H1

SCREW-ON CAP

SCREENING

INNER INSULATION

BRASS CLAWS

INSULATION

WM20N1320H2
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gia¥ (Power)
IRRAT (Wireman) - aR1& gaifae® @ie

3T 1.4.21

diee g1U faftr &1 IuahT s ufaRiy &) /19T (Measure resistance using voltage

drop method)

IERY: T NI & 3d | 3T Tg HR Gbal
- deew gia fafdr gRT T = wfRty #1 fufRor e
- diees g1 faf¥ gRT SrRTa H9 ufaRty &1 udteror 3|

3TaRgFart (Requirements)

ISR / ATYT/3UHRI (Tools /Equipment)

HICT W@RR 150 mm -1 No.
.« ¥pYBR 100 mm -1 No.
. T MC 0-500 mA -1 No.
. AR -1 No.

. SR iR T ST 0-30V (RPS) - 1 No.

I (Materials)
UfeRlY 3= 9
ORIy &9 71

-2 Nos.
-2 Nos.

yfsar (PROCEDURE)
TR 1: dieed gy faf¥ gRT 9= A ufoRiY &1 7rd

1 Fig 1 ¥ fT 7 3@ & AR uRuy &1 fFAafor ¥ 3R
I UM URRIY® B oS |

Fig 1 0-500 mA
0-30V
o
0-30V DC R{H) H
o
L-

ELN1440H1

4 TP 3R I AF UfaRIY & 1Y 9&af 3R TR0T 3 B GleTd|

gfeg g0 0 Q ufeRiy” Tier 3R 3Fd dieedHier
feRY U HYd @ df Ig! A1 R R BT /YT A
TR BRI

T 1

5 V reading
Sl.No. Vv I ™ = Areading

2 TR s Are X 3R DC diee oY 30V & JH™INT B |
3 YRTAE B 3R 3 a1 H Rl x|

TR 2: dieew g1y fafyr gRT 9 a1 & uforiy &1 7rd
1 Fig 2 7 TRITY S9R URUY Bt AT & R g A &
UfRIYS BT g |

Fig 2 0-500 mA

0-30 V DC R(LOW
VOLT)

L-

ELN1440H2

2 TR 1 H =R 2 B AR
3 29d 2 H e 3R dieesl Rpie B |

gfe g9 ~0 Q ufeRiy” wHleR 3R 3Fd dieedier
UfeRIY UG ®Rd & ol R &1 Hel A 3R /U1 A1
ISR R

4 3o e ford
5 BT DI ARIED GRT SFIAIGT PRaTd|
¢qd 2
R _ V reading
SI.No. v I " = Areading
1
2
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gia¥ (Power) 3T 1.4.22
IRRAA (Wireman) - 3R4® safes e

FlexeiA fors &1 IUART B UfaRiy ) /19T (Measure resistance using wheatstone
bridge)

IETY: 39 3T & 3 | 31T g B b

. FleweH fow & el 3t ga w3

. UfeRIY & A1y foet &t 1 B

. X f3&uor yre R & e Fhewe= fore &1 Hareaa &3

. I e &1 U HXdb 7T UfARIY & A B TUET B

TagHae (Requirements)
ISR / ATYH/IUHRT (Tools / Instruments) . @RIy 10 3| 5W -1 No.
e fad -1 No. . ORIy 1K 3| 2W -1 No.
ARt (Materials) . TfcRIY 330K 3 2W - 1 No.
. TRy 2 3| 5W -1 No. . FHeweH A Rw e da/dedt - as reqd.
. TfcRIY 50 3| 5W -1 No.
ufsar (PROCEDURE)

TR 1: Flee i foel BT SUUNT H¥b TH SAFTd FfaRiey B A=
1 Peer 09 & oo o (PQ), dkTad INRRET (5), 9 Rggdg o 3R Aed-dier & 3o &1 |

IR e (s0), &= (s1), TR (6), FAfdeT 10 TR & =Faw ReY T s ¥ Ry, &9 ) 92
e (x, 09 9IR Fed) PrEHe H1 UgTH B IR T o 3 ARTTE o B TR B (@R e O
1T oI 3R & 1Y Hefid &< SRR HAT B, T ST o BI e BRI

Fig 1 . o o
° O 11 IRIFRR Tt 3R =ROT 10 B e |

e 12 9§ Tleadiex # = fa&y ured g1 S g, o Sigurd Ysi
BT A 3R uRad ufaRiy o1 fRUfd e B 1 T 1 H A T

7 13 =7 U 70 93 1 Ay & SR UfeRIY & 0T &1 |
CIRCUIT DIAGRAM — G-ﬁ'q ﬁ K RIG qﬁlﬂ%{ =
URERIE TRy ST HA X ST 1T AT &1 ug

RESISTANCE

ELN1441H1

WHEATSTONE BRIDGE

2 ol 3 Rufd 3 g B

FT]
=] v

3 SFIUTE YT % AT B i R R=2x0

4 TR YRRIY & FAdH 3R HTYFHaH T B &ird B | e A

5 o e ) e 9T 8 e | |
! 15 HH § HH IR 31 UaRIel & A9 St Ufhar &I qrexid

6 RN T BT 3R IR & STAHT TH R e | S S S

7 aRugd Rex AT & g § I B
8 Iffeladt drcia &1 g R I M|

16 BT I UIRIEH GRT IHIGd HaTd
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9 d 1

SLNo. | WRRIY ST USR | 3Jurd Yol &I | R ufeRly &1 9 | 9 d ufoRly &1 99 = o/gurd 79 x W
(Type of AfET (Setting of | (Value of variable | WARIY T 3JUTd YT (Resistor value in
resistor) ratio arm) resistance) ohms = Ratio arm x value of variable

resistance)

UTaR - 9T (NSQF TR 2022) - 31y 1.4.22 87




Uiar (Power) A 1.4.23
IRRAT (Wireman) - aR9® gaifae® @ie

faga 4~ & Sufta yuma iR aTUHT & SR ufeRty ¥ uiads & Tarfua s (Verify

thermal effect of electric current and change in resistance due to temperature)

IERA: Y 3NN & 3fd T 319 g HR ol

. TR IRy A g

. QiR F AT o

. oft & wfhe wefite Fae B

. faga fRavar &1 wdeor ¥

. faga 4Ry - Yfa shae & gual &1 fazayor w3

. 3igrfier &1 I HX& Hferar du F $3 uferty o1 ard

. greeier 3R THiex grT Smufd & Wy ferm dv & o wforiy &) ard
. gices fiaar & "9y o firamrdie & 31 &1 uga™ &%

. feRiy 3R aruaE # uftadq & &g way Huffa 31

3Tazg®art (Requirements)

TR / ATE/SUHRO (Tools / Instruments)

. 3mfieR 0-15A MC -1 No. . UfRIY dR AI| / Bz ™

. ASTRIETTH 90 AH 12V -1 No. 0.2 0.3 mm 250 ¥ 500 mm

. fRaiee 10 3im, 2A -1 No. . SPTfEd 16A 250V -1 No.

. PTG FHIIZAR 100 mm -1 No. . PAfgeT cfid URe 16A -2 Nos.
MI dieeHIex 0-300V -1 No. . S99-UId a9 250V,6 -1 No.

. MCTHRER0-1A -1 No. . WU 15w, 250V -1 No.
3figier (Rie €rgY) -1 No. . M-8R B.C.8cH -1 No.

.+ MC dieeHieR - 5 diee a1 Aeeier f$ffea) - 1 No. . HHeh -1 No.

Al (Materials) . fayaumdt 500 314, 0.5A -1 No.

. FAfGCT g™ .+ Tle & dR 0.2 mm ™ -25m.
48/0.2mm 1m -8 Nos. . AR dIgH -11 Nos.
80/0.2mm 1m -8 Nos. . ¢ URe 16A -2 Nos.
128/0.2mm 1m -8 Nos. . QT 40W, 250V -1 No.

ufear (PROCEDURE)

TR 1 THtex I Afbe #, wiitex AfEw, Afdbe uferie #t WHw d wade o3
1 UfRIY AR &I FHAfae cfiFd Ue § F-de B (Fig 1)

Fig 1 Fig 2
CURRENT TP THIN WIRE s 15A
S T (A)
+ A
[
| T— |
B| — |
[ o]
L=
- B
I
3
3
ARRANGEMENT OF RESISTANCE WIRE %
w 1 NICROME WIRE @0.2MM, 500MM LONG ~
T
. 2 POTENTIOMETER 10 Q,20A g
TRy aR, THiex, ferm Juid fEarger ok et g
2 u ! ! q a; HTQ‘I- CIRCUIT DIAGRAM %
w

gfdhe g8 1 (Fig 2)
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3 quifad faures foig ¢ &1 B R 9|

4 Rag & ¥ H AR Fe & fog duifga famer &
AR B | (@ THT .1 THRR)

5 THIR ST |

6 TfeRIY IR & W o 3R Tegy B

7 T

9§ ot URRiye aR § YR yaTed gt &
I ATl

8 faya fauTsi® &1 sead gu eR-¢R urT Fgrd|

Aie: T 3oy W g% IeaTd & fore - & oife &% ol
TR B HHY S dYHE 9P ST S|

Fe & UAP uRkadd & g, die uegy e @t
JHY 3fafy 5 e & e gl Trfie

9 TfeRIY dR & ATeIH J URT & A BT FRI0 H3 |

die: aR &) FU fo T 79 g W dic uegw +e|
JrayTE 38 & Myt Juferi 9 wid |

10 fored

T4 HIC Jedl § dl UfRY arR &
ST B

11 59 e 9gd AfIF g & o UfeRie ar

TR 2: NHHIER BT ITURT HI& SHEHME AT F 38 iR T ufaRIe &Y /1g=m

1 3R &1 YR W Je Y R T B U1 W 3l st o
R |

2 SiHHICR BT W e AT 7T SN ofd & iRl &1
[Td | (Fig 3)

Fig 3

250V,15/40 W

(@) L

ELN1443H1

3 99 1 HAF Repls B
T

5 UfRes gRI¥fdhe &1 §ifg Fad | Guifad faurees fag c &
B TR I |

6 dU-gIeex B Giftaa ofg e ok R &g # |
ie: T T | Ugd 9w 96 Y g

7 ORI oY 50 diee R RIS B

8 & &) dg B 3R ecHieR 3R THR B US|

9 Tl &I ead 1 8 Rpre H|

10 foramic & 31 & S SR T F T R dIIHH &) T8y
2y

BEGIE

TTd1

HIY (Measurement)

R Q ¥ (Rin
Q)

ag &1 I
(Colour of

filament

ohmmeter)

SHHIER GIRT ATYT T
g &1 Ma uferiy
(Cold resistance of

bulb measured by

v diee #
(\" in

volts)

ImA#H
(Iin mA)

2

50V

3

100 V

4

150 V

5

240V

10 100V, 150V 31X 240V & oI =R 6 I 8 Trgv|
11 g & UdD Y S g =-E b1 300 HXeh wicRie o1

T B3|

12 UfeRIY & UReTerd Al &1 Cod | & R |

o (Conclusion)

UTaR - aRRA (NSQF SR 2022) - 31T 1.4.23
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TR 3: HSd Pl AES I UTaRIY 3R ATUA # 9eard & ot Jay Auffra =3

1 3MRT IRR B 0.5 Hiex Fas 3R 0.2 mm AT B Th
Feclt g

2 TYART IS & ghe R @ &l SHAd URE & oI Pisd Bl
freg B3|

3 Fig 5 & IR GRTY §13U|

Fig 5

B CANDLE

r
|
O
}L
ELN1443H3

7 oRomAg = A

Therefore, RD=V—|°
3(q Pisd Bl hod UaH Rais | TH HRP UfaRIY Bt TUMAT
¥ fou am o) dufaq feaser gaea omd uisive & =
el

3fd g &
[[E— A
(VApe— Vv
\%
R =—ID= ................... ohms

RO SET- 3T 81 & SR HTHT e 8 TP &

AdR T dIIHIA |

4 URTRRICR B TSR TR® ATRA HI3d & T dlec
T4 dlfds PE (1) 450mA F A d% Ugd S|

5 HSfId dR R dlees giY v, AU |
6 G AMI (1 3R V,) ¥ HSal & UfcRIY BT T0MET PR

frs#d (Conclusion)

YfeRiY 3R dTuEH & oig a1 Aoy 87
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gia? (Power) 3T 1.4.24
9rRAA (Wireman) - 3R safees sic

faga afvuy & o\ & faw &1 I&u= H3A1 (Verify Ohm’s law in electrical circuit)

JEIT: U 3T & 3id | 319 Ig B Gbdl

. TRty fRR 31 R s 3R Fie & oI Tay &1 gy &

. diee B FRR T@d g Hie R Uiy & §i9 & "aY & Jariid s
. ARy & JaY § P b TTER PI g g gl FRuforat & I F=d |

STaxgHart (Requirements)
3SR /YA (Tools/Instruments) . Refee2038im-37A -1 No.
.« EPGIER 150 mm -1 No. A (Materials)
MC THIER 0/ 500 mA -1 No. . spf&E 6A, 250V -1 No.
MI 3fHeR 0§ 1A -1 No. . TRy 10, 20, 50 3 5 @TE -1 each
MC dleeHieR 0 -15 V -1 No. . ufaRiy 20 3fH, 2w -1 No.
JUHIT / AR (Equipment/Machines) . HAGT AIGH 14/0.2 mm -1 No.
12 diee B STt 60 AH BT &FaT -1 No. . TOfd oerE & PVC STORS
. DCARNUEA IR @ 0- 30 V2 TR - 1 No. . PIRARR - 8 Nos.
. % e -1 No.
gisar (PROCEDURE)
TR 1: 99 yfeRiY fRR 8 aY Fie iR dieew & d9 & Tay &) Tarid H9
1 ST AT V' § diecHieR B S B | 7 UfRIY & TP ITRIMBR H 1T fEarges @t Rafiee
2 s R A A e A AR ST 1 FeeTd §U fafdl deest a3
3 ReiRee 3 fired IR Reea effe 1 geam 3% 8 UV ¥ afceet SR Feffrat o1 1
4 el B fig 18 Ry SRR B R 9 TG A 1 & 1 7 el 7Y
Fia 1 wa Ffe(parallax error) | F9+ & fC:
A . U 3G B AP F Y SR IUBRVT & A
MAX F TR R WG

|z @ 81 o Sl A e o T o
1Y A @ & g oot o 31 fRufar s

MIN

TABLE 1 10 Qm”;gﬁ?qwmﬁéﬁaﬁ?wwaﬂﬁllﬁaiﬁfR
No. ‘VoLTS) vt AN T R IR R gT 391 ey ford|
Y TR H v; X Ui o | S o Fig 2 o foramar man §1

Fig 2

ELN1434H1

5 e & TAH & A% UM AU ok B faveH & aF
EIEIEER]

Gﬁ@ﬁﬁéﬁﬁfﬁw%?ﬁﬂﬂmwwﬁ@%ﬂ I B T T SO N R BRI
P dE B = V-1inVOLTS

I-in AMPS
| | | | | | |
l l l l l l 1

o
ELN1434H2

©
-



fs#d (Conclusion)
I IR dlecl B AR ISP AT Fme 3R e fered

TR 2: YRT 3R Ry & fH &b FaY T FATUd P3: dlees (R @ 3R Uiy INTa 21
1 Fig 3 W XU SR WfFec dai I 0 - IATHIRAMS VH 4 99 Wd @) | THie &1 0-500 mA T F&a 3R TROT 2 3R

10 Ale TR TSORE B3 3R 34 RR G| 31 10 - 3iH UfeRIY BT 20 3R 50 3 J FedHR Gley|
2 f&g's &l dc B 3R Pie 3R dieesl & AN | 5 RoTs fHU T A &) & 3R A% Wi B3| uReford AFf
3 a2 AT A 0T A RS B 1 ST A 7 g 31 Fep ferd

y Tfeag # R; X TR B v S o Fig 4 B feemar mar |
Fig 3 . P 3R UfRIY B! TS HRP 3 ey forg |
+®—
o s Figa
Bé 7Y g")‘”” 1R;JQ 2R:JQ ;JQ E -
- \i\(/)(L)-[:?S)E RE(S(;i-II—\;I\S,\‘)CE C(UAF\;\?FI,ES’\;T -RBI?EE—/’}YZ:%,\:\; ? L T T T T T T T T T T T 1 %
fspd (Conclusion)
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Uiaz (Power)
9RRAT (Wireman) - IR safees Hic

3T 1.4.25

fare & g & Jarfia w7 & fore faga uivudl § #ie ol 9w &1 Aarg=r (Measure

current and voltage in electrical circuits to verify Kirchhoff’'s Law)

IERY: T NI & 3fd T 31T Ig HR Tl
. 31 3R I TmET yRTSHT § fPvaie & e faw &1 Iarid &Y
. fFTE F diees a9 B TP diees 3R S diees Wid & FTud S|

ATIRIHA (Requirements)

3SR /418 (Tools/Instruments) IR (Materials)

- Ui fobe -1 No. . UfRY 1K -4 Nos.

- INTSS DC UTeR @IS 318 0-30V/1A - 2 Nos. . Uiy 2.2K 1 No.

- felieR 0 - 500 mA - 3 Nos. . TRy 3.3K -1 No.

. fheieier 0 - 30 mA -1 No. . UfRIM4.7K -1 No.

- TR T 3h1s 0 - 30 V -1 No. . g -1 No.
. <h7d g4, SPST, 1amp -4 Nos.
. g Pls ufeRiY 3.3K -as reqd.
. spsT %4 6A, 250V -as reqd.

ufsear (PROCEDURE)

TR 1: &1 URAT YRTSM &A1Y fHare & Hie Faw o1 g a3

1

psu, fircifier, spsT fmr ik IR &1 AivHEg Afdhe
3R Fig 1 H f3mE MU A3M13T 3G & SHTAR Ha B |

Ffbe AT T FHT SPST 3T PSU & 3T
fRufa & @1

PSU &I e B 3R 3MTITYS Pl 12 dlee TR A< B

Fig 1 ¥ fau 7T uRuy & TRefidvor ¥ 3R 12 diee & Th
¥T DC 3MTYfd & forg SGifad o uRTY YRT 3R gRuY B
TIRAT YRISAT BT ITOAT HIOT | A9 <ot 1 H Rple o |

i & T o1 gom THtex TUFT @Y TS URT Y 7Y
TordT g1 Ife mazae gl ! Hicx I¢d |

30 UfRIEH GRT Afdhe HaRM Bt S FHrard |
SPST AT HX|

<led Ffdbe e (IT) IR Fa PC |, IR |, T AMY SR Toa
18 Rpre |

SPST®I &g B |

RPSU & 3M13CYC &1 9 dlec TR IT i |

9V & Y WS dlecl & fod Jgifae Tfdhe yr1af 3} 1o
P

10 A &) e9d 1 § Repls B

ELN1435H!

11 TR 4 3R 6 G|

12 SPST 3R PSU &1 &g R &

13 P 3R Q MY & o fa=iie & e THipRur ford |

14 AU TN HC AFN BT JARAMUT HA ad GHIBR B
FTud B

15 30 TR gRT QST SR THiHRON &1 Wi FaTd |

93



Fgd1

Tfhe died Ae | Afbe Hie & uRefaa a= fhe urrsit & ufiwia ae
Gﬁ'(Set circuit | (Calculated values of circuit current) (Measured values of circuit currents)
voltage) T Afhe e (1) L, () |1, Fd Afdbe Fe (1) Ly, () | 15, 0,,)
.= I,,+ I, (Total circuit L= I,+ I, (Total circuit
current (1) current (1)
L=+ 1, ™
12v
9V

TR 2: frare & s Fau &) fF mar urte & 9y ganfud ¥
1 Fig 2 & dIoTeg Afhe & STIR T a1 TR Afhe Hra-H

ST R SO o S
gfhe HARE I91d HY SPST 3R Psu &= &Y P
3T fRufa & T@ &1 3 +¥1 - o2y .
2 &mﬁﬂwmmwaﬁmmﬁl 0_500mA 0-500 mz/: o-soo
3 SPST @I dg RUfd & IWd §U, PSU & 3T3TYC B 12 dlee TR L+
a—daﬁl R11K Ro 1K R31K
DC PSU
4 spSTREGHIAAHRI, I,,, I, 3R |, YRIST B 71T 3R ot
2 ARl B R
Q
5 SPST 3R PSU &1 &g &R ¢ - g
6 foars & Hioel THiavl & A€ P iR Q WR ford | AT lT 7
B HMT BT TN P FHIBRU B FATd DI | 8 Rig fpu U iR uReferd AT & Jafid o1 & i
7 o o e T e aiaet 2 s &mﬁﬁwﬁﬁmﬁsﬁ?aﬁﬁaw%’ﬁm
forepsf & SR 9 B
9 2
o afbe e ), TIRAT YRTU (Branch currents)
Ffhe diees A HI =1, + I ,+ 1, (Total
(Set circuit voltage) circuit current (IT) Iy, (1) I, (;,) Iy, (1)

IT v IB1 + IBZ+ IBs

12v

TF 3: fHaTe & diees fAuw &) te diees Hid ¥ GTfud &Y
1 ATNS WU [PUMMURRIGIR, R SRR FARBIANG 4 Flhe FAaRM SR UARS BT oo Uiiea gRT fafed oik

3R 29 3 § RIS B IH HAT|
2 Fig 3 ¥ T 3FUR uRkuy JaeH HIfT| 5 PSU AT PR 3R 3TITYE BT 12V TR IS HY | SPST AT HY |
3 Fig3TTIAATRRUR, R TR, FRA T ARG T AR A gl & G, 7 3 TR,
y[ad ! fafed | R, 3R R, P 3fehI¥ dlecel $1U Pl A IR Repre BRI

94 UTaR - IRRA (NSQF SN 2022) - 31T 1.4.25



6 SPST 3R PSU &I &g H ¢

7 ®dS UY a-c-d-b-a, a-e-f-b-a 3R c-e-f-d-c F forU
fpTarie & qu HieRul faRau | U+ & forg wHismro o
29 3 H ool diees Qe & ufuifd &3

8 3T UfRee gRT U HfET 3R Teipun ! S HRamd |

Fig 3

ELN1435H3

¥ga 3

gfhe deew A UaT T diewl  (Voltage measured
] % HTY T HIF (Measured values of) ( R

®Y  (Set circuit across)

voltage) R, R, R, Vs Vis Ve

TR 4: fHare & dieed Fau &1 3 Jiees Al & T HY
1 Fig 4 # fa@TU 39R wfdhe Ui o & g e 3 & 9910

Ty e e @ Wi R AT a ¢ m T

e =M T THY PSU SR &Y SPST &I &Y 1K 22K

3T fRufa o 31 . *4 H .
> ot 4 9 R A oRRY R, R GIRR BRI RAes | 00U i

19 &I Yad &I fafgd B = -
3 PSU-1 & 3M3TYC I 12 dlee 3R PSU-2 & 3MT3TYE &1 6 b d f §

iee R HC 6 g I a-c-d-b-a, a-e-f-b-a 3R c-e-f-d-c & oW fHas
4 I SPST ATy | UfeRIE R Rifgd diees ydadrsii & o, ¥ dieeor TR RIfET|

A 4 HURIEI R, R, 3R R, H dlee s g1d &1 710 31R Rapls ) o e o S AR S et ) i st

oy
g Ropie fpu MU 3R uReferd A &) FAd B & a1

Fe: ufoRIe & ST diees ST ATdd Wy, afg Hiew NP -~ .
T | - fafa g ?, & W1 2 W sifrd gaar Sy st ReplS o i el o o a1 Ssiferes e &

N G U P SR FH €1

5 SPST 3R PSU Pl 8¢ B S|

g4

RPsU 1 &T fAuffya RPsU 2 &1 fAruffa Sl13cyc HIUT 74T dees (Voltage measured across)

3{T3cYC (Set output of (Set output of v v v
R4 R5 R6
RPSU 1) RPSU 2)

TTaR - IRRA (NSQF SR 2022) - 31ard 1.4.25 95



Uiar (Power) 3T 1.4.26
IrERAT (Wireman) - 3fy® sdfdes aie

gfaRiel & oft TuEaR e &) faRwarsit & sita 3 (Verify the characteristics of

series parallel combination of resistors)

JET: T 3TN & 3{d & 31T I B Abl
. Joft 3R TR uRuyl F) fatwarei & wanfua s

TagPHare (Requirements)
VR /9144 (Tools/Instruments) IS / UM (Equipment/Machines)
- gAaIRE ¢d fbe -1 Set. . DC W, ¥ 12V, 80AH AT DC 0-60V - 1 No.
MC 3R 0-500 mA - 3 Nos. . Pie Aftd gRwr 0-1 TR F A1y

. fRaee - 100 319, 1A -1 No. INTTd diees Jws Hid -1 No.
- MC diceHler 0-15V -1 No. ATl (Materials)
. Oy -1 No. . SPT6A 250V a9 -1 No.
. fquaard 60 3T 2A -1 No. . gy 22 1w -1 No.
. fRaee 25 3w 2A -1 No. . gk 10 31 W -1 No.
. fY3fiee - 40 31, 2A -2 Nos. . FHAGET FEd - as reqd.
. fR3Mee - 300 319, 2A -1 No.

gishar (PROCEDURE)

TR 1: ufaiel & 9ol IHHaR SaeE ot faRiwarel & ganfud $31
1 Jfdhe 3R I8 3R Fig 1 7 fg@m 7u 9ot TR afdbe 3 R ufaRiel & 7 & o 1 7 fou e Al & sReR @

& ferg Aiee st ST yRTSit &} UM Y | T 1/ A & By | R, = 25 3f1F, R, = 300 31, R, = 40 3 SR R, = 60 37/
2V, =50V & o per ufakiy R 3R el e IS BT U bR ﬁﬁ@f%@@ﬁ?ﬁ?ét@ﬁtﬁéﬁ%&ﬁaqﬁﬂumﬁ
AR 2uet 2 F &l Y| HIGER e Y
Fig 1 4 HiHe I8 SR Aol SR Fe HI AT | I ¢ad 1 & Rapie
Ly Eall
5 Vs 3R Is H R P A PI TUFAT B 3R 9 2 H ol B | TROT
5 2 % T W % 1Y g Y |
% Harg-(Verification)

Ii=1,+1; V=V, +V ;R =R, + (R/(R, +R,)

ELN1444H1

L—
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VRI IS IZ VR2 I3 VR3 R3+R4 RZ "(R3+R4)
V =50V, ufveferd
HH
R, = 250
R, = 3000,
HIYNTT
R, =400 e
R, = 60Q
9 2
R ferd A R,=R,+{R, |l (R, +R)} =
T T JH R,= VI =
UTaR - araRAT (NSQF TR 2022) - 3ard 1.4.26 97




gia¥ (Power) 3T 1.5.27
IrRAT (Wireman) - ga&d iR FUReR

gt o1 Frufor H3A71 3R e IR F &F &+ Wie H3AT1 (Determine the poles and plot
the field of a magnet bar)

IERY: T 31T & 3fd T 319 Ig HR Tl

. GAPTI HUN B YdIgdl $1 Uga B

. R TIIE Bt g &1 FuiRor

. fou T AFT IR & I &F BT uar T

. B G3 R Ae & RIS It TgTIAT A GBI QT30 HT Ual g |

STaRgFHart (Requirements)

3SR /|14 (Tools/Instruments) - I8 (Ia e -1m

- BT TR 12 x 6 x 100 mm -2 Nos - g &I el - 25 gms

. HEGS 10 mm N -1No - dle B DI - 25 gms

IrEft (Materials) . qa;nﬁﬁmaﬂ - a few pieces.
M.SER 12 x 6 x 100 Hiex AT . didPIAR - a few pieces.
@UAS ATAC IR b 3ATHR P forw -1No . ot 98 Bl WG - a few pieces.
TH M.S. IR &4 . Hﬁ%@ﬁ - a small quantity.

. TRfA - as reqd.
foar (PROCEDURE)

RS 1: YA HUN B YdIgar &I uga=

1 JIPR HHN &I Fig 1 H G STIR T9d W G |

2 & RRI®IgE]

3 BN B AT B gAY 3R I3 ot fRufa o1 e ¥

4 uftoma: S SRR @ JaR &9 Tl s
1 RRT IR ST 3R S 91 ¢d & a1 IH dR W 38

_ yapEIIdigl g RR A
Ot g1 SITl 8 |

Fig 1

ELN1545H1

TR 2: RIT R AHE B yaar fAufa &3
1 &S B Fig 2 H T IR TR I I Ayl Fig 2

2 dCHh gUTED & Ydi Bi faxM BT e o3| X < »

3 Freifia gre ¥ o RR TR ydfar N o B ot gadt o) ‘ >
IR fzn & ok S F=ar 3|

4 ydrgdr & gfP oA & oy desdh gu gasb oI RUfA o1 g:
feam <

5 TP 99P1d HUN P 1Y GgaT 7T Yadl B! o B
HUH B G§ ! 98 TP & ydl & Fec T8 Q@
EIEIEIHY

ELN1545H2

98



TR 3: AU TN YaH T IR & IS UY BT g1 T
1 B8 JED & I Yd Bl Fig 3 T ST 3R SIS & A1
TG | BT R ARG BT O GRIG1 [BSd |

Fig 3
A B
PAPER A\ /
\ \\\\\\ N/
_ \\\\\\\\\\///
=R 2
NE=-
~ _ZM™ST
== 7NN
Zr W
271
- I \
D C
PAPER PLAN
_\ %
[ N | 3
ELEVATION z
2 BT & I FH W gep T YUYUTE| T Ay ted A
I B aTel ATefasd Wrafer o1 e &1

3 TS URd & A1 dig & §R1¢ & IHJI & 9y 4R ¥
T Wi | g Ui & 1T UaNT & Fig 4 B 2T 3ER
et

Fig 4
¢ D
/
W\ g/ N L,
_ \\\\\\\?\\/// W 4//;///
L7754 X\ =
SN2 Nk
v s £ ==
NN TS — |
SN AIINS
20NN 7/ TP ST I pRAWN LINES
Z 7\ C AN OF PREVIOUS
< A EXPERIMENT
B A
PLAN /PAPER
3
[N s ] 3
ELEVATION z

Fig 5

/ PAPER

7NN _ "™~
S = =27
SIS EZ/ZARANNN
AR RN Z2r 1IN
\ <o\
PLAN
[N s]
ELEVATION

ELN1545H5

Fig 6 ¥ 3T 3F¥R IR gE® & HWR UH 3R yddl H18

TG | G DI SHTIRID &1 H IGHR B s BT SN IRb
YD1 T3 BT Udl A |

TUT 4 3R 5 & foE, AT IR &1 |G IR-

aféror f=m & 3= g =nfew)

HIRI & 1Y &F BT ARG H & o1 T Heigd

AT IR BT SUURT 7 B

Fig 6

N
~
~
/

xCOMF’ASS
NEEDLE

ELN1545H6

4 Fig 5 ¥ T 3UR U& Udd T & - &8 b B QT
TR FT $3 Rl [FefHU A F RIS B I@ I &
forg R T T P U B 3R U YRS & WY dEd g uy
1 Idl A |

UTaR - 9T (NSQF TR 2022) - 3y 1.5.27
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Uiar (Power) 3T 1.5.28
IRRAT (Wireman) - 99 @ 3R HUR¥ex

TS HiA-1gS &I g1 &1 3R fagd URT & gaota guTE &1 fAuiRor &3+ (Wind a solenoid

and determine the magnetic effect of electric current)

JEIT: U 3G & 3d H 31T g B Gbil

. TP 3T TR B

. SUYF dR BT 99 B 3R Aiags & e argfEn aamg
. AaAIgs B Taa B ulaR F1 AufRor s

3agHae (Requirements)

3SR /44 (Tools/Instruments) . PVC $HALS BT 4 sq.mm 250V IS -4m.

. BRI @R 150 mm -1 No. . e ufaRly 0.48 3 250w -1 No.

+ ¥pSIFA 100 mm - 1 No. . HISEIS A4 (R 48) IMHR -1 No.

.« 3mm IS & 1Y TIHT 150 mm -1 No. . TA DR IR 4 sq.mm -1m.

- IDRI S 12 mm I - 8 Nos. . OIRfeF aeed 2-3 324 -2 Nos.

. fRafiee 10 3, 20A -1 No. . Wed B uRe 2fie, A4 -1 No.
MC THIER 0-10A -1 No. THR 3 mm AT
MC THIER 0-30A -1 No. «  PVC IS 50 mm - 2 Nos.
MC dieeHleR 0-15/0-25V -1 No. «  PVCUIZY 25 mm 100 mm sl - 1 piece.

USRI / AR (Equipment/Machines) . PVC R 25 mm Hiasl s -2 Nos.

. et 12V, 80 AT 100AH TT Y & S8R 50 mm|
Ifuad dieest |id DC 0-25V, 30A - 1 No. . PVC faueH aren e - as reqd.

AR (Materials) . gR-TAHTE HIR GRR 22 SWG -50 m.

. R BT RIE - 50 gms. . 49chfate ~1 No.

. AR AIgH - as reqd. . TWW® 150 mm x 300 mm -1 No.
DPST ATSW f&ad 16A/250V -1 No. . TP BRWES & Y 22 mm T -1 No.

. T PIR GRR 16SWG - 50 cm. 75 mm &1 TRH TG BT gH el

. TRfE - a few . SPSTATSW &4 16A -1 No.

. ¢ URe 16A - 2 Nos. . TRR @ & Y Rged arer U - as reqd.
SPST AI8W X 16A / 250V -1 No. . PVC/UHTR d 2 mm - as reqd.

ufear (PROCEDURE)

TR 1: faga yrT Y i 18 = & g Hicigs 998 iR St yaar fHuffa &%

1 e 991 & forg pvC UIgU & g RRI IR pyC aRR amd |
(Fig 1)

2 oifsF & g f3fer =i o Suged wu I i)

3 Sife 31 Use AR # 8¢ & A1 ¥ Wig & 91y oS aR

T & 91 U foue+ aTell <U & J1H ¥ Sifed &l ds-
13T AR JRI& B

4 f3fem melia & ¥ & e guTd & g difed . @oe g
YATE B IRSAT J1d B

Fig 1

25
250

100

2
o
ELN1546H1

100



5 gHIGER 200, 400 3R 600 TATA! & T 3Tazaes g gATGT
1 TSAT P MO B

6 B 200 BRI (200, 400 3R 600) P AR W T HDb
IEIETT B R B difep 31 3R dH <fifad args of lar
(PVC 1R & T 7T Fal & 16w ¥ S8R Adhad M| (Fig 2)

Fig 2

TAPPING 1

ELN1546H2

7 TS fouSH- arc SIARE <U & Ty Y Rd B Sfer B
(Fig 3)

Fig 3

ST

/Z)

8 TIREH Bl FSA BT IUTNT HIP 150 mm x 300 mm THS!
F S W s Bl e H (Fig 4)

9 Witey & Wy Wid 7T RRY H 8 W @ 4-3 efifa I ¥
Fac B (Fig 4)

ELN1546H3

TR 2: faga YRT & ga i yHTa &1 FuRor &3¢
1 ®isd Bl XS W afchal AGE BRI
2 TR 900 1 WS U depl SR 3 (wior) 74 dlie & gbs
TR e dAeHT 21 (Fig 6)
T3S & 3SR WoR &1 Yo ATaTeig! &1 g S|
3 3T 9o &1 IR UTeaias |
4 Fig 5 # W 3FOR TR, 5% &9 ok Reiee &

T Y WSS B Ugd ST, A AT 200 B, A SIS |
UfRre/d gR1 uRuY o1 S HRan|

5 &9 B g Y 3R P BT 5 TR R TSORE B |

6 THIeR 3R f&T 9o Bt A&7 e B 3R 29 1 H Rapie
PR

7 Reg @l

ELN1546H4

FHSaeX Bl JHAM Ugde {31 aradi-it s=gawe ot
Hrauriqd® ger 3|

10 3fHHeR ¥ AR Bt o B |
11 Goss & RRY & &g s, uRadl urT g 3R e
0 - 10A & HTH I 12V 9 A M| (Fig 5)

Fig 5
SPST L
KNIFE SWITCH R
‘ + .— { { ! !
——o0 o /]
s b
50 Q 0-5A
an 41A MC
12V-’-

g —

ELN1546H5

12 f&@ s 3l d B 3R oIS B Yadl BT W0 T &S
TED Y B, Ol T IS Y ACHT g3 g

8 400 3R 600 1 U & feTT 5A TR URT fRRR 3@ gL, Rafee
DI TSSRE B gU 4 ¥ 7 T ! afpT clevrd|

9 gt 3 AHal § arrd & o Wi &) Ular 3t UM B

10 T B! TeAT 3R YaD 1T UTR & &1 YaY BT UaT T
T WIIES THA YRT 984 HRall 5, AR dGIAR e
Rars B

11 PISA BT 600 T ST T B BI |

12 feg §g H|

13 URT U7 &I FHRIG $Rb ORI BT 1 THER TR G |
(Fig 6)

14 T8 939 & UTeHid! B ead 2 | Alc B 3R Rapre
Gond

UTaR - 9T (NSQF TR 2022) - 31y 1.5.28 101



Fig 6

ELN1546H6

15 faftrer Hiser A & forw =R 14 &Y et (1 TR |
5 TIRR d& & aRulf )|

16 94t 5 ATHA! | dred & fofg Wigd & Ufar &f T0MET B |

17 TS & o Bt T fRR 89 W URT 3R Jadb1g
UfeR & s YaY HT1 Il Y| deguR Ay Rl

Gy

18 UfRIe/h R 39! S HRad|

ey (Conclusion)

9 1
T @1 H.N & Y9y § D1 UlaR (e R I@T 741 (Magnetic strength with respect to the number of turns
(Current kept constant))

SL.No. | & @1 HWT | URT (Current) | AW IR w1 &t IRFY® | BT S| {fE | S 9t afaz (w3 = w2
(No.of turns) ST (1nitial reading of | W2 (Spring balance | - W1) (Strength of pulling
balance W1) reading W2) power (W3 = W2 - W1))
1 200 5 TR
2 400 5 TR
3 600 5 TR
eqa 2
FC & HaY § AP Wy
(€ @I R W = 600 TH)
SL.No. | ¥RT (Current) | 9 1 w1 Tt yRfY® T | BF1 ddw T w2 | Fiew $1 ofaw (w3 = w2 - w)
(Initial reading of balance W1) | (Spring balance reading | (Strength of pulling power (W3 =
Ww2) W2 - W1))
1 1 TR
2 2 THIRR
3 3 TR
4 4 THRR
5 5 QIR
102 TTaR - IRRA (NSQF W=NfYa 2022) - 3nar 1.5.28




gia} (Power) 3T 1.5.29
9rRAA (Wireman) - ga&d 3R Fufdex

TRER® &4 A Ufvd E.M.F & Id1e U 34419 (Practice on generation of mutually
induced E.M.F)

IERT: 3T W & 3 H 31U I HR bl

. IEfET & g Je aTedl Wess TR Y

. HiHIgS Bt WAfa® SR fidta® il yoR 31 aEfET & ags ¥
. fodtae agfEn 9 ufiva diees & w1 |1 SISt

3TaRgFHart (Requirements)
3SR /418 (Tools/Equipments) At (Materials)
«  GleeHIeR (100 MV - 0 - 100 MV) -1 No. . PG AR - as reqd.
« TMHT TR 100 mm -1 No. . 3a by e gt areft pvc Tt -1 No.
. Wieriss (srfad) a8 W e faar gan 3fle 100 x 75 mm
(EEREERIGEEREIN -1 No. . R T HIR R 22 SWG -25m
. AR -1 No. . D ES - 1 Pair.
o JEDI HUN - 1 No.
gfsar (PROCEDURE)

3(WRT 1.5.47 3R 1.5.48 T UG W3S BT SUANT 8 dreeies o SfET aae 1 H e B3

kal qIeeHIeR 954 HH ST e a&ar 71 afg wathe
1 $HSal & aFl RRI DI d, 3R SNHHIER BT ITANT HRb 30D AR BT SUUNT B W AT A Ted &, A 2R

TRy BT Sffa B3 3R ead 1 H Repls B | Ref® IR R A BY
2 2UP TS RR Y Fierlgs & FW A 9 Wides H Tite SRR $R ST 19 Al TN 39 1
3 dld P AR (22 SWG) Bl eAgs b U RR A beel i el H diees e R

T T AT SR $8 20 9 e < 10 & o5 X 3R Pisd F iR TP IR-GIPT IeFTHR
4 T F AR F 3 T & IR T URRIY B T Y R PR SIet| 10V SHTYfet NG 3 | o 1 H e e Hi|

oo 1 H e B 11 R oife % ok @l T ) aRvftag X

5 Fig 1 # QWU SffOR W 3R ¥ BT I TP 39 12 e B URIES GRT SAIR %
Aarss o ftrag 3 o ed I & s o <) agfem §
s @ € 13 TRUM 3R e Al 31
6 WU I3 TBIER T & Jdhet arRfET &l 10V W I
oyl TS 3R fgdias of & Yen & ¢ga - 1 A e
7 il A& (@mufde) W 10v AC A B SR fgfaw P e o Ricftae argfe & uferty & wr =t

TR A ) AT S B Fig 1 Fe T 21 AT SR 2 1 F RplS P
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Fig 1

PRIMARY
WINDING

SECONDARY

WWDWG“\

\ ]
|- o
/.
10V AC 1
t ]
\\\v/////// O-10V
Al M
i i
gd1
e e o o RAAGH IR S 0T | RATR P PRI o1 | FI5 A IR
e fadras e ETIRED mufe
dreest qrees drees aqreesl
10

10

10
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gia¥ (Power) 3T 1.5.30
IrRAA (Wireman) - g9 3R Hufiex

fafirg yoR & Fufdrer, aifchn/femicin oix RE, smazas emar iR didwt ¥ yrw
#1 & e fiw U FuRyer Y Tyfea #31 (Identify various types of capacitors,
charging/discharging and testing, group the given capacitors to get the
required capacity & voltage rating)

IERY: T 31T & 3fd H 3117 Ig HR Tl

. T2 FAfevT gRT $ARYER & TR &) ugaE B

. TIHTT & FARYeT F1 Aoy 3R T B ygm= oY

. FgARH 3R frara & fore pe smyfef & ary Tenfea &1 udeor w3
. TS 3R fETETSt & forg Fufrex o1 udiem s

wHdid (Requirements)
. 3SR /41¢A (Tools/Instruments) Tt (Materials)
. e @R - 3 ) -1 No. . YIRS - TR, HZeT, Aa IR, HISeR,
« MCaleeHle (0 - 15V) -1 No. . oy IR TR HR 3R T15HT - as reqd.
. MC ¥lex (100mA - 0 - 100mA) -1 No. . R AR SR Y 1 No
JUHIT / HRA (Equipment/Machines) . TR 100 k 37 -1 No
DC ¥ 12V T10-30 V . Rivret diet, et o & 16A 250V -1 No
- dRTS (RPS) -1 No
gishar (PROCEDURE)

CR& 1: %?aﬁm' ®t UgdId (Identification of capacitors)
1 Fig 1(a) ¥ 1(t) P ST | HURYER DI UG B 3R 30 Vefort

P ead 1 8 TS DI fot
> REI Y yifar iR SriRia diees &1 o ug, afe S f — = O—
TR, 3R e 2 § RapTe B3| :

3 URI&® gRIUGH 5T T HURTER A HURICR 1AM U 3R 3[::)
3P UHR ! g B
— | =

100pF
b - c
e
Y
h

ELN1551H1

105



R

Fig.No. | ¥¢® &I ATH (Name of | Udl® (Symbol) | UHR (Type) | UTRGT &1 AF dee IET (Voltage rating)
component) (Capacitance value)
qd 2
SI.No. YPR (Type) C BT HIH pf s | (Value of C in pf) dees V (Voltage V)

TR 2: TTfoiT 3R fewarfofT & fore $ufker &1 udem o3

1

& § HURIeR & H RRI &1 Aeetiex (uged Io) I Wzt
PR

gfe g gy gar 2, ) vafw od awa & Rg ufasiy
F U1ead | A S | JUD B

PR s & g1y T 7 ge| mafka Jurfea grr
AT QT 74T 3 dleesl T TR SrewT |

106

FHURYeR Fidhe Il & e & e 12v Iihe =14 Si4m i
Fig 2 H fazaman o B 1 Raa &1 gan 9|

g s o 9o T oS T | THieR 3R dieeHier # faaqur &
IBHERER]

THtex # faguur Repis o3 o figg s fufy 1 a3l

A YT RTA R dlecHiex oI ST Q| (@7 HH 4
& T ¥ sifiieman faguo aw )

6 9 3 H JHY 3R dieeol Rpls B

7 9oft ufeRYY ‘R’ T A9 SEABR TRUT 1 9 5 TP GIeRIE (R BT
EEEEERREREENI]

8 & 's @d 3R 5 fire & forw dieerier ST 3F|

9 uRumH Fufyer ot Y & PRU HUReR &
e Igaig

10 &g s & fUfT 2 TR &g B 3R dieeHiex 3R THeR AT
CaRER |

11 dieeHier & f3&uo & 3

a) A &1 diees 4R-4R &1 g Srar 31
b) & s W @ie ge 3ifiean Ry 2 R & € a1 g, fR

g fR-dR gearg,

g guiiar & i Jula = @ @1 '
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i 12 3fQT-31ET dleesl & fory Y2 ey & fafta ol & forg
19 CURRENT JUMPS TO o
MAXIMUM THE INSTANT qﬁ&m a ey
SWITCH IS CLOSED
THEN IT DECREASES R
/ T diees WU $ diees IET & HT g1
VOLTAGE IS
T [DEE e
INSTANT
1S + R - | Voe SWITCH IS
CLOSED
THEN IT d9d 3
2 INCREASES
+ L +
Ve = Lec SI.No. | HTHM Litep| dieedt
L CHARGING CURRENT j e m '\ﬁﬁ 7 A H
MuF kw
(A) CHARGING: CAPACITOR VOLTAGE INCREASES AS THE
CURRENT AND RESISTOR VOLTAGE DECREASE 1 470 500
OA Vg 2
@ °
s . R -
! 1 Vee 4
5 5 4370
o + 6
VS e == C
T - 7
8
9 470
(B) FULLY CHARGED: CAPACITOR VOLTAGE EQUALS SOURCE
VOLTAGE. THE CURRENT IS ZERO 10
CURRENT JUMPS TO 11
MAXIMUM THE INSTANT
SWITCH IS CLOSED 12
/ THEN IT DECREASES
VOLTAGE
DECREASES
. AS
1, Voo | CAPACITOR
DISCHARGES
2
+ — +
VS R == C
DISCHARGING CURRENT
(C) DISCHARGING: CAPACITOR VOLTAGE RESISTOR VOLTAGE AND THE
CURRENT DECREASES FROM INITIAL MAXIMUMS. g
NOTE THAT THE DISCHARGE CURRENT IS OPPOSITE 8
TO THE CHARGE CURRENT. =
w
TR 3: IR & WY PRI BT W0
1 fou U Fufex ) femrs &3
Fig 3

2 FIRA (Fig 3) BT TIE H & 1T ey ) Fae B @
3R Hiex # faquur &1 e 3|

3N o &g &1 3= vl W Ae HI| TESTED

TS ydigpd TR & A1y wieror s3d gy, Jufes
F YIS efiTa B e & yaTHS e @ INDICATION OF TEST INSTRUMENT CONDITION OF

CAPACITOR UNDER TEST
3R BUTEAS RIA BI iTfier & Bomared fie METER INDICATES SOME RESISTANCE LEAKAGE
e | \—,ﬁg-[ IGI % | NO DEFLECTION OPEN
DEFLECTS AND RETURN BACK SLOWLY GOOD CONDITION

ﬁ?- ﬂ “-_ ﬁ (er R 3 W anﬁ) % qry CONTINUOUSLY SHOWS ZERO READING SHORT
'q'\ﬁ'&fu'l' E— ﬂ a’ % ' . ﬁ ﬁ FH qT TESTING OF CAPACITOR WITH OHMMETER

Jirier B H1g g T8 feand 4 FHIfeR B e |

3 ORIEU dd IO ST D1 RRURT &7 e &%, Fig 3 ° 5 f3ftye HORReR & udeur ¥
IUA SHBRI BT IUTNT b 3R 2ad 4 H Fpy Reprs
oy

ELN1551H3
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399 4

S.No | Gyl ®raE | #ex S af¥umy
1

2

3

4

5
HIT TAICITSICH HUNRICR & g

TRD 4: pUrdfed Y3 (Xc) 3l ﬂﬁ(Measure capacitive reactance (Xc))

1 Fig 1 7 GRIMT 3R 2 - uF TR & 1 uRkuy §9 1 (Fig1)

o
\
240V~ R\H\J <V>

T A vga FIReR 3 R H¥

f&ra s B § BY 3R HURICR (240 V) P TS dlee & forg

Tuytfad fargex o gariford o |

3 dieedier SR Uiex Y AfET e B 3R 29a 1 § Raprd
| GHEA XC = V/I B AT X 3R < 5 F giRomy
fYepis B

5 A D1 SUART dRab GRebTAd A DI o HL

Fig 1

o
ELN1552H1

TR 5: HUfeR B TS A Fae B

1 3oft g & &) HURiex & Ty wfdbe s S fs e 2 2
MFD, 2 MFD) | feaman mar g

TASK 1% TR0 2 ¥ 5 ! Fufed &=+ arat Suft e &
fore x_ 7 FeiRd 33| Iuged Hied & Sidid cod 6 7 X
O R |

Fig 2

L o

240V~

N O

3 PAYRaArc

T
Ctotal C1 CZ

DI ITOAT B | ZTHT G & forg i R |

ELN1552H2

P ITOAET R

total

4 XcdC

total

108

94 5

SL.No. | HUTR= &1 | X, = V/I

X, = 1/2xfC
6 TRU1 Y 5P e dTd 4 pF & fo Hofdifeg Ya@ey AF
1 B
7 faspd(Conclusion)
i SeuRarHofifea_ WECI B den
i Seigsufuam ety R

1il'ﬁ'l'lTI'F{(Result)

oid PR Joft 7 92 €1a 8

i d ufdard

i S YR AH
5 A% HUeR & AR W diees A 3R 3§ PiaH 3 &
3aifd ead 2 H Repie B
FURFeR F TR T & forg =Ror 1 ¥ 5 B SreRid|
a) 23R4mAMFD b) 43R8mA MFD
UfRN&Ih GRT 3! S HRan |
ﬁWEf(Conclusiosn)

TR & 3fehTT dleedl 3R At H FeiaT o7 7|

7
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39d 6

193 193

Sl | dufa @1 | FURA C, BT | C, & RPN | C, & o | S mAH | ATV | T (Total) Fufafes

No. | A C, EIE] diees dees l_l+l%&ﬁ%§ﬂr
C €, C,|X-=1/2sfC
pfff pfﬁ v, Vv,
1 2 2
2 2 4
3 4 8
TR 6; HURTEY BT HMIR § HAdE DY
1 Fig 3 (2 MFD, 2 MFD) # REIT MU MR H A bURIR S 3 PAURAIC, = C, + C,PIMUAI BRI C_, <o 3 7 Rep1s
1Y widhe S| Eal
2 TASK 1% TRUI2 ¥ 5 BT YGRH P I1d GHAIR WA BT 4 X Y C, B TUFT | §9b1 YfY & forg g e |
yferard x, FuiRd 1 x_ ®1 eadt 7 7 W TROTH(Result)
Fig 3 TRl & FHFIR Ao |
S ® i P R
i P YIiRar
D O Y —
- T T7* TS TART / THE0T & 3id A FURex $I fSwmt
. 2 Ll
: 5 HURTCY & TR TG & T =1 1 5 Qe
< d 7
S1. | GUTRT &1 | GUIRAC, HTAM | ¢, & (P | C, F IprAdleed | PEmAT | TR | o | T 3T
No. | AF dieed v X, =1/2zfC
pf # (inpf) pf H (in pf) V,(V,) V, (V)
1 2 2
2 2 4
3 4 8
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giar (Power) 3T 1.6.31
IrRA (Wireman) - Tod e 3R 3ft %51 AC Tfhe &1 7=

AC gvft 3R FHiGR Afbe | $ie, dieed, UGy Hdex HI AUAT 3R RL, RC 3R RLC &Y
fa=iyanait &1 fAefRor #3471 (Measure current, voltage, power factor and determine
the characteristics of RL, RC and RLC in AC series and parallel circuits)

IeRY: T 3T & 3fd T 3117 Ig R Tl

« R-L 97 3R WHiaR Gffe & Hie, diee, UTaR 3R PF &I AT
« R-C it 3R JHMIGR Tfe A Fie dieed, UTaR 3R PF HI A
« R-L-C 37} 3R FHHIGR Afhe A He dieew, P.F &I A0

« R-L-C 3ft 3k WHiaR Gfde Auiar 37 PF. A |

3TaaHae (Requirements)

3SR /A8 (Tools/Instruments) ArTf(Materials)

. %ﬁl??fq?rﬁlﬁ?\’ -1 No. . WW -as reqd_
MI aTeeHleR 0 - 300 V - 3 Nos. . A% (TS TIST) 40 W, 0.43 A, 250 V -1 No.
MITHIER 0 - 1.5 A - 1 No. . 1.C.DP. T - 16 TARR, 250 diee -1 No.

- GIeHIER 250 V, 2.5 TRR -1 No. . GRR 9978 UfeRIY 5000/0.5A -1 No.

- TR B Hiez (0.5 AT R . 9IRR 9SS URRIY 100Q/1.5A -1 No.

0.5 ¥ft8) 250 dlee, 2.5 TRRR -1 No. . AP BURIC 8QF/400V -1 No.

- Thlebdl HIeX 50 BEH +5 -1 No. . TAGIAERD 10Fd, 2QFd, 40Fd/400V - 1 each

IUHIT / HRA (Equipment/Machines)

. 3ffel IR 0-270V/8A -1 No.

. fR3ee 4000/1A -1 No.

ufsar (PROCEDURE)
TR 1: R-L FHie Afdhe & wie, diedw, UTar 3R PF. &Y AT
Fig 1
250 V,2.5A 0.5 LAG TO 0.5 LEAD
L S - 250 V,2.5A 0/'1%
T Mo\ )T N T N
| v >
|
> |
% } 0-300V @ R| |toea boa®
g } 0-300V
N |
=3 |
S SR -
l (6 Y~ o ® ® £
1 Fig 1 ¥ GRIY 3UR IUHN, YfoRIY R, IR L BT SR 5 TIQR e $I TUMT B 3R AT 7T UIaR Haex J D!

E
)

URTY & T B | T[S a1e He |
2 JRAV,, V, AMYfd diees v, e Hic | B A SR Tae 6 R3R LY dleesl 31T Siig & forg Jaex 3mg a4 |
AT B . ok R & A e @
3 TR (W1) 3R UTaR ThdeR (cos ¢) Ue 3R 39 ead 1 H Repls e T b e
Cyl
4 URUy # TH dll Ude TR (true power) 3R _ _ _
IRAfA (apparent) TTAR 1 TTUFT B 3R I a1 B | ‘ e IWVL?ﬁ%’T-WIHﬁ9O°W§TﬁI
110

. BT (1) P Y T-B Jlecs IR (V,) ST



-V, U A S R daRR v, SRV, S8 9 YT UTGR thaex & WY YR o1 UTaR BhaeR B gal a1 |

7 AT T ST dlees & 1Y IRIGd B gal Be 10 TRy 3R $8aex & foTU &1 A Iga aTdl TRON BT alexTg
8 gRdfa® UfaR I UfaR hraer 3R Ucges Ufar Y TT0FT Y SR I Hler 2 3R 3 7 eTw 1 H RIS A
Cosd, =W / VX | W 1 R R FH1 S |
o9 1
riad /1 (Measured value) R fed a4 (Calculated value)
Sl |gffe |diew |REi &1 gy & |[Ros [T BaR v, 3RV, |v_ iRy, (AfFed @ ww wom
No \gie |omufd |@ud (fST| ot |erpia | (PFHIR & |dTdeR ¥ i@ faoret At | g T ufaR
aedleRd) |diww  |dieew  |§REW Sits Qud PR S
PR
W,=V_ IX
| V., w1 Ve Vi Coso, ' Vii=Vr, |Cose, Cos@,- Coso,
1
gfeRTY = R =
2
gfeRIY = b =
3
gfeRIY = IRFbd@ =
fs#d (Conclusion)
IR & e H v, 3R v, & IR WS & oiid BT 3R

P PR

RS 2: R, U Afde § Hic Jiee, UraR SR PF o 718

1 SH@! A & o simeier & A1y HufieR &1 usiemr e | 4 fFg's dg Y 3R HTI-TRBIER M3TYC dieesl B 100V
TR GHRST B

THEUT A Ugd BRI DI fEwarst &Y
5 URUY YR], deedl STHT B 718 iR 3R UiaR haex &1 AT
2 feu U ufeRly & AF &1 396 AF &I T Sired A e 2 A T A B
A e ¥ Wi |

6 cose 3R UfqETYT B TUMT B |
7 ORI PF &1 I AU T PF H B
8 R 3R C P 3MhIY dlecs HIY 3R 2d 3 H e B |

3 3R P SR IR PRI (fig ) RIS DIGH o ruef ey 5w v, AR v, 3 iR i 1 e
pec X 3R 3 fob U Teb TTeid Ufh T 81
HTel-gABTR 3T8eye &I Y dieed WR dT
Eadl

gfhe fafad=n & Jey & wafaa aredier iR PR
Hlex o1 IugadT &t ofid B
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10 V, 3R v, 1 do faf¥l gRT @Nfthe 0 /) Tob Iugerd TAM
BT I HRP Siie SR A T SMyfef diees & Tqry Ja
B

11 3MT3TYE qIec™ HI 200 V TR THRT FH¥ 3R TR0 5 F 10
-

Fig 2

300V, 1A, 0.5LAGTO

01A 300W 0.5 LEAD
M w 250V, 1A
/D N ;Cos N
NG 1/ B/
|
ro
R
\\VR/\ 100Q,15A
L F E r
TC 3\"\C — = (V>O?\;)?V [
240V } T ™
50 Hz |
% \ 1P 240V o
0O o 0 oF ‘(J_)-imv \/VC) - 8MFI1()3,250V
N ~
’/ o
L __ a8 3
S
s
12 UfRI&d GRI STDH! S HRaATd | frs# Y (Conclusion)
a2
HTYT T-T (Measured) uftwfera
(Calculated)
vemgfd [ 1| w PF | PF=w/vi | z=/I eqd 3
vargfd | v, | v, | @fERes) V +V,
I\ (V. +V, @FRE) (V, +
100 V supply) (Arithmetic)) V. (Vector))
100V
200V
200V
RS 3: R-L-C WIS Afdhe # ®ie dieed, PF &1 A0
Fig 3 TUBELIGHT
g WIRE WOUND, CHOKE, 40 W CAPACITOR
il R =500Q 2 MFD
Y [
— 1 L 1 I 1 I
| | | | | |
| o I o I - |
/ / /
eV Beaw o ey
. s g ~_ ~ ~
T R . Ok
5 | T
@ |
g | OUTPUT
z | 0-270V
5A
§—c; Q\J\c T ¢ %
N £
g
s
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fhe 3 (Fig 3) F TR UHHT IUBRON 3R Gl &b
Yy e P TS B

e T9M A Tgd, IR HI fFr Fifer femmt 8
T gl

MY B AT B 3R 3HTe-TYHTER BT I db FHEITT
P Ofd TP dleeHIex 240 diee 3R 9 B

e dd W diecs A0 3R 38 ¢ael 4 § I B |
I9F 4
v

L

3Mgff (Supply)

240v

YRT BT AT 3R 39 IR 4 H i B3| TRUY B 5g PR S|

T 37 & ¥ T e Ad §U IFR ARE T @ A 1em
=50 V 3R 1cm = 0.1A)|

TR ARW ¥ MYfd deeet w1 AR B Mgfel dees

YTRUMT: 39 ATHA A I $T U=y 909 g1

UROMH adex dieesl & AT &1 Ja-1 H-0 & 3feh 1 dlecHIe
HI AT & Ty |

afg AR v, v, ,V, FT IFex TN 711 MYfef S
¥ fIvpd TR 78 B, O SUST FRUI G AT © ---

SR CRICE b\ T
. qFER ARG BT Tad fa=or
. U T

8 PHURTCR B G A I dadl, A o 8.0 MFD SR TRUT2H 7
AR

9 HURTER B W A J Fadl, A o 1.0 mA MFD 3R TRUT 2
7 qERId|

10 GO (Result): $d YT decs
g

11 TIfRIE® RT SU®! g AT |
ﬁWEf(Conclusion)
A TfeRd ged R HA MY dlees H  dlecd

B Jfdhec e

C SMMYfd e & WY URT HI TR DIV @leedl Fial J)

TR 4: R-L-C I Gfhe & Urax 3R P.F &1 ATY (Measure the power and P.F. in R-L-C series circuit)

3Hfe)-RBIR $ Y MIeye F Rw Je 1 MRS B
CINERT
3 R-4RR 3M3eye diees &I 100V dF FGIE |

UTaR - TR (NSQF TR 2022) - 31amd 1.6.31

Fig 4 0-500 mA 250V, 05A 250V, 1.5A 400Q  40WTUBELIGHT 4 MFD
e
g—t \Sy\ —— g
Z i S . (V)oasl?v
lo — i
1 Fig 4 ¥ TIMT SIHR URTY ST 4 TG YR AW 9 5 H HfET Ae H| aredieR iR greR
FIRTex 3 Rt $¥1 o simtex & |1y iRy Bharee wiex ft 0¢ 3IR 5 2ot 5 H Repls |
DI ITP A F Y, Ssaer 3l IUP! fFARavar & forg 5 gleeHier 3R THteR JfET F vger oiaR &t oM H |
SR et ot e & forg i Y& UTaR = V x | 9Ie€ amp (VA) &

A BT STAN b UlaR Phaex BT MURUI Y 3R 3 ot
57 gof B
True Power
Cos

Apparent power

113



7 WY 7T UTeR thaer Pl URGed TR Hhaex & 1Y I i) 200 V TR dleesl G §U U 8 HISHhI-hRTs HURIeR S

il 11 IRI fRufaal & UTeR TdeR & Ursaie! &1 gaT SIS ST
8 dleesl ®f 200 dlee db FGIU 3R AT 4 T 7 S8 | 3gAH RepTs B |
39 fPhe & e dieest Y 200V | <9161 7 9G4 | 12 RO (Result)

9 3fT3eYe diedS P! dIIY Y R HH B 3R 3MYfd ¢ HI| fEU Ty R-L @) 3 forg R-L-C F wfdhe & Hufrex o1 ufkad=
10 & W1y TN (AR 2 ¥ 9 TP) Pl Aloq
) PURIR BT IR

i) 2 HISh!- RIS HURIER SSHY

Tqd 5
SLNo. | VAl | ITHW | WYQ& UIaR | V,HA, =V xI | cos) =W/A, | PFHIRAFET | mrD & durfa o=
1 100V 4
2 200V 4
3 200V 0
4 200V 2
5 200V 3
13 ORI GRI ST S d FHRaTg|
TR 5: R-L GHMIR Afbe | die, diees &I 71
1 IUDBR0N, §3fded e 3R UfaRly & A1y Ffche &1 sdwd 9d 6
P (Fig 5) HTAT T Titpepet | 9,
Fig 5 Sl.No. Ty L[ o
0-5A I R=200 Q
1 50
: 2 100
40 W,0.43A,
0-5A 240V 3 125
i 4 150
L
06 QD N 5 175
S 53U aeR® Repls H Yo Jgex & = H diees oF arelt
YRT37 & foTT Iuged THM & 1Y dgeR RW §1S |

INPUT 240 V 50 HZ
OUTPUT 0-270V6 A

6 WhdHd TU J FA HC B YR B

P P BT URSBfod A R Hic &1 aRAfAD
AT A9 USRIV P Ffe, srgaid wash e iR
[ R B Sueteudl & SR A &) war 21
) 01 N : SHRIT, AT 5% IR STRT R
2 7 o e e URT Y o ewet 7 H g uRepford W & B
2 fiS-gRIBIR S3eye &I R UM TR AT | ¢aq 7
SI.No. HIT T v
3 YL B A B IR IR-eR erIeye dieds B 50V b v I, T Z=r
eI | 1 50
4 T SIR T URTSH Bl A SIR ¢od 6 | Rapls | faftrat g 122
Jieest S 100V, 125V, 150V 3R 175V & 1T 39 @RI &I 2 150
Jeart) 5 175
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8 MYl Aeest SR WG Hie ¥ Gidhe &t ufaaren 1 uar fAspd(Conclusion)

I | TORTT Y AC FHTR Ffdhe B $d YRT | 3R | PT daeR
geR__ SIsTEIEI

TR 6: R-C FHTHIGR Afhe & TS AT Aihe § Fie 3R diees S A

1 o fRufq & fo simeiter & a1y HufieR &1 udteror o3| 3 3RW P IIER Hidhe AL (fig 6) e 1 Garr X4 | 3ifcl-
TRAGIER &I YATH 3T3TYC dlecsl IR AT e

4 3MYfd @I HR| 200V & 3MScge diecd & forg 3ffel-

2 UfeRIY & A & forg SigrieR I SUHT URierm o1 | TRABTR & FHEIRT B3|

Fig 6

T3&0T A Ugd HURICR B fEwms 9|

R=200Q, 500 W

M1
1.
van 2 @ —

mi 8 MFD,300V

I3
A |
o — g 3 I
\"\C — V) 0-300V @9 45-55 Hz U
\
|
|

o

SC | T 250V
OUTPUT
0-270V,5A

240V, AC
SUPPLY

:\kc )] [

Zz0O

WMN1750H6

5 3Mgh, diees 3R i THiex A&7 &l 2aat 6 A Ravls 3| 9 I & b ARAT YRT BT SHIOMHT TNT T URTY YRT

6 e '/ & UM B 3R eaet 7 H Repls di | & TR eI T
7 ORI Y8@H (Xc = V/I3) BT UM B IR Suet 7 10”@“@%'2%'3@%@!1%%%&3
Sy o Repts @Y | Y| S HF P gl A1 T HE I B
8 25q7 B oS T ety @ T Y 11 i 31 7 HET J TR Taex Bt M0rT 3 @R 4 few
T = H A St B |
e 7
SI.No.
I.No v f I L I, v Y o
| c o 22X
1 3 c

12 3MTYfct dieesl Bl AT 100 V IR THRNTT B IR TROI5F i §d Hec BT BT IR 3R Hol Hee Bl AT 71 T
10 SIS |

| i & arg HARe B R B |

13 IRy A R 3R ¢ & Rkafda o=t & fog snamg & R
fAswd(Conclusion) i RTRET YTRISHT BT AR TNT 3R el B BT AT HH

i TOET A 3R SR BT Yobiad AF
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iv d9ex 3RW I PF BT YR

TG 7: GHTAR Fihe A R-L-C BI fagiwarait &1 Frufor &3
1 Fig 7 ¥ 2RIY SI9R IRUY §1SU|
2 TP 2P U2 Y 13 P Gl 3R ead 8 H Af$T Rapis

ﬁmﬂf(Conclusion)

i Fidbe b U haer S Heit) H R-L-C GHMIR Fidbe & Syfef

B Jieesl & TR &I THTd
3 oft fRufadl & uraR Taex & UIHid! & T B U
Teoit &I Rals Bl
i R-L-C gHicR Gfdhe # 41iar # afkad- &1 yHa
Fig 7
0-5A 250V, 1.5A 250V, 1.5A
Ml
(&) [ A [ A
WV N \
t :\ys\e — g 40w
>
[ 3 W e G i
I
§ ]
:

9d 8
SI.No. | valee | I1TW | W Ude A,=Cxl f PF. Hex &t pFD # TuTfea a9

TiaR v, # Wy % e | O
Ik giaR

1 100 V 4

2 200V 4

3 200 V 0

4 200 V 2

5 200V 3
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Urar (Power) SN 1.6.32
IRRAA (Wireman) - Tod %o 3R 3ft e AC |fdhe &1 a1

Rivra %o 3iR 2t o1 afhe # A 3R Aif$T urar aer & fore urar, wHsif &1 71d (Measure

power, energy for lagging and leading power factors in single phase and three
phase circuits)

IERY: 3T AT & 3fd H 3119 Ig HR Tl

. 3 %o gfthe A areetiier, wite, areie iR uraR Haex ez 3T 3 Bl Tl Hier Hae B
. AU s & 91y 3 Bl Gfhe H qiees], HIe, UTaR 3R UraR B 3R TSI Ard

. $Sfded ds (ST HIeY) & 1Y 3 B Fihe # gieed, Bic, TR 3R N 3R gif &) A1

3TaxgFHart (Requirements)
3R / A1eF(Tools/Instruments) JUHIT / HRA (Equipment/Machines)
. 3HACE T JEAR 200 mm -1 No. . 3-BS SSIRM HIX 415V,
+ SIS HETERR 150 mm -1 No. 50 goo, 5 Tt (3.75 fhadre) -1 No.
. M. diccHleR 0-300V/600V -1 No.
M. TR 0-5A/10A 1 No. . 3-T59 A @S 100 W - 6 Nos.
. dICHICR 250V/500V, 5A/10A -1 No. st (Materials)
. T{;ﬁﬁmlﬂﬂm;\;/jm -1 No. . PVC IS TR T 2.5 mim
* 3PS4ART A415V/20A -1 No. 650V IS TPIC 16A/500V -20m.
. 200 @1e/250 Alee, AT - 6 hrs.
ufsar (PROCEDURE)

TRE 1: AU AIS & 1Y 3 Bl Alhe A I Bl Bie, dieeel, UTaR 3R UTaR Baex &1 arg
1 3 b He FRUHR IRAT A F RAIMHT oo 3 RIS 31 WPl fAam & 918 UiaR I@rs B =1 R 3R
B 3R DT B guft fiex faadi o1 Afem 63| SR P o s A al

A =R A A oS P 91 &l RIeR gL ARy el 1 o2 ¥l

Fig 1

32,4 WIRE,3 ELEMENT
ENERGY METER 415V/20A

\ \
\ \
| % U
WATT METER [ N I [ Ny I
415¥120 [T — — 11
30 P.F (METER
— 22— o.0a I—< DIGITAL) I @7 D) @ & ®®® ©@a09d9 | | 3%, LAMPLOAD
= A G0 \ 1
" z - i i £3

i 5 Ly

T

30,415,,50H,
~

Lo [

N

——
|
\
[
\
\
\
\
[
|
L

CIRCUIT DIAGRAM FOR MEASURING OF VOLTAGE, CURRENT,POWER,ENERGY AND P.F IN
3 PHASE CIRCUIT

WM20N1632H1

2 Hiex & FARM T8 3R Tfhe SRUME & AR WS B 4 SHoll Hiex 31 URMD AT e B3

(Fig 1)1 5 ey T A AR oIk 2ew 1 A
s 3 e 4oft 3 arewfieR, St e of pF ey 6 TS H FH A BT 10 e B e oifr Rl & < o e
TIC DI I PAGE B 3ifam AT Y e B 3R RIS Y 3R ol @ud @l

TMUHT S (@) FR - 1R,
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Aga 1

YR arsd | dEd | P |UlR A H |UTaR | Foll HieX | SHoi HieR A 10 | Soll &t @ud
deed | gl | Pee || P | HURfIE | e 91 wIg—a | Kwh # FR

PH

v v I AT AfSTFER -I.R

100W &
forg o
KIS

200W &
forg g
KIS

3¢
TSR
R As

7 UIR &S &1 §a I A Y (1) = Bl Y (1)
8 100 dIc & AT B 200W F AT NS J I& | i Scel P &
9 TRUI3 Y 6 Qe 3R ead 1 H A& Rl B

AP (1) = J3x1
10 TR T @Y 3T &3 AR A ds B fewpaige B iR P

3.75 KW/4.5V/50 Hz &1 3 el $8a-M HIX &I dide A FABE(,) = ()= I
FHac B B ‘\E
11 TROT3 Y 6 16N 3R a9 1 | AT Repls B3| WA e (VL) = B alees (Vph)
1EH 3R e U & o9 ey 12 IWIad TR-SeTT A BT STINT FHRab 3T 3R =R AT &
e a9 & ddY ST FATUd DI
e e EVL)Z‘“EXVW 13 figfeh GRT SHSH! Wi HRaTd |
v
_ L
ol dlees (V)= No
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BlFth ft Elit  chip 2l & Sl | bl 20RJ0p
"A:o_ws_o:oovE._m_

r2lit kli b
roRpd e SR
ol Rl ¢ B
2b°M 1 x "3 x )
lblt lhik | ZRR|kh | LBRIbA | M+ M2blhIBRK | LSy 21b ‘M | € 2kl b b LR
DIXPIK 1 AR "hid'lh hdlh | "D Lh Inh € | 22|121b | LbQIp 22|p2lb | 2blh 3 lnch-€ 221ph plR}
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qrar (Power)

3T 1.6.33

IrERAA (Wireman) - AC |fdhe twhd B 3R 3 tel &1 |ru=

Tt ft Bo Afe # FIRER & ITNT A ditr & YR &1 WSk (Demonstrate

improvement of PF by use of capacitors in AC three phase circuits)

JET: T 3T & 3{d | 31T Ig B Aobl
. 3 %o Agferd ssfaed dls daae &3 3R d.uw Ard|

. 3 el HIRYER & F! $sfdea Al A FAge H¥ ok fiuw #) ard|
. HURIe 9% oI S & 91¢, Tivw § GUR &1 10T 3R Rals B

3TaRgFart (Requirements)

3SR /7 |18 (Tools/Instruments) JUSHT / 7RI (Equipment/Machines)
. 3-Thol SR HIeR 415V,
$YACS DITIIE WRR 200 mm -1 No '

. $YACS THIZAR 200 mm -1 No 2.25 frdare @S aaRisay - -1 No
3 ¢ UL.UW. HIeR 240V/440V; -1 No 3T ST IS 0-3KW - 1No
greHier 250/500 V, 5A/10A -2 Nos _

M.| TfIeR 0-5A/10A -1 No ATl (Materials)

. M.l dieeHler 0-300V/600V -1 No PVC SITICE did dhad

. TR Thaex ST HORieR 2.5, mm, 650 &t IS -20 m.
& 3 TSI 415V, 1.5 KVAR -1 No . TPLC.RFT 16A, 500V -2 Nos

ufar (PROCEDURE)

TRF 1: 3 ol SRIGfeId SSfaed @S Hae $Y 3R PF Y ATY

1 Gl dicHeR DI 3 ool PF J Hde B | Hicr, diee-HieR 3R
THICR 1 o1 & 1Y 3 TR HIeR $ T § fexamar mar g o
% Fig 1 & feaman mar g1

Fig 1
M.1
— e — — 0-10A c
y b I — & | @1
z I I M
3
3 I |
= c
o
R RS
<<
T \
3 ‘ ‘ ‘ CDO_SOOVT
S Ll [w
- 1
N PE <
3
3 PHASE INDUCTION MOTOR WITHOUT &
CAPACITOR BANK 3

2 & GRI SR &I S HRad |
3 3 RIT Y 3R HieR Bl ITB! IS &HdT b 60% Tb TS

B IR A& B 9 1 & e B
Fig 2
R e S R
B
e
e 20415v.1 50w
. = — e |
T h .
3 PHASE INDUCTION MOTéR AAAAA ) %
WITH CAPACITOR BANK o

120

4 &9 3 Y IR FURR dF & fig 2 H W 3gER
Fride PR
5 &5 3if9 B 3R oS BT 60% FHINT B 3R TR 3 P
SR AT ganfua w3 | ST 0= gl
6 HURIER dF B T Y R dls ot & ferg Sfgm
eTd 1 7 Ropls B
7 FofaRed G &1 SUART SR IS A § PF ST UM
Gy
W W
a) F’.Ftlﬁ$1%'l?f1=cos<p==3E1 +|2
pA  ph
b) PFUR®RIT 2 = Cos 6 BT PV 0 &
,J§W1 -W,
W, +W,
8 o d 1 H A ool B | Ffe 1 vfawrd Feffa w3

(Calculated P.F. - Measured P_F.) x 100
Y error=

Calculated P.F

3T e ok afe 1 g1 df HRuT
9 3Y YA UfIers F Wi HRad|



qrar (Power) 3T 1.6.34
9rERAT (Wireman) - AC |fde twrd B 3R 3 tel &1 |1u=

3-%o 4 ITAR RIeH & IRI @1 UgAH HRP YA b U BT UdT T 3R bl Wdhw ez
BT STANT HRb ol Al BT Tal a1 (Ascertain use of neutral by identifying
wires of a 3-phase 4 wire system and find the phase sequence using phase
sequence meter)

IERY: T 31T & 3fd T 317 Ig B Tl

« ol AR BT IO B 3R U1 AT & TGN & Ygd Bt Uga= H¥
. Mex A Ygat IR B ygAH, o R gy Y

. 3-o P Hex & 1Y Bl AT ' Fae R INEE B

JTaRgHdae (Requirements)
3R / A1eFI(Tools/Equipment) ATt (Materials)
. PAGCY/Tp S/A 100 mm -1 No . HARIT AR - asreqd.
«  PIEERE @RR 150 mm -1No
. W A (40W/250V) -2 Nos
. diecHleR 0-600V MLI. -1 No
- ol Ryehy Hiex -1 No
ufear (PROCEDURE)
TR 1: Wol ATST BT U0 HY 3NR TN AT & STUNT | Yo B Ugard H
1 IR § 3 o7 SR U 18 X AT daR B |

o i efifal W o du ansar 8, 3 b dis
2 cHAA BT 1, 2,3 3R 4 & wu A fifgd X R ol B T R El
WS B 1 FIfgd B SR IR it &Y e | U TTw apef
Uige § FHrde B ol b Fig 1 o fozarar mar § iR ou &t
fufa ® et 1 7 Rpls x|

5 TH S, No4 (N P FU H UgHT TN h) hae B 3R
T AT F R AS BT 1, 2, 3 Y Pide B o 2 H AT B
T @ R Reprs B (Fig 2)

Fig 2

Fig 1

1 4 3 AND 4 WIRE

2 3
UNKNOWN
- —© _— — Q TERMINAL
- BOARD
—

—

ELN1660H1

L —
r SERIES TEST LAMP

ELN1660H2

g1
ffaa IS IHSD T8l
19E ﬁaﬁz
S E SI.No. | efiqa g @ fRufa
3YE qIqD IHP g1
49E 1 4-1
3 3 efal 2, 3 3R 4 F A IWIad TRUT BT eI 3R 2 j:i
Tdl ) 9 1 H Repls B | P
4 39 cfifaa &l fRafgd &3 ol U Yed (N) & = § T8 1-3
TP TET & 2-3

121



6 <99 2 W, 3 ciHal 3 fafgd X ogt AU ggd & U H

Fig 3
e 9% |1 § | afe du o 9 <fifal & THear & I
1-2,1-3, 2-3 EITUTEﬁﬁ?r% 1 2 3 4 3 AND 4 WIRE
o o o CERMINAL
7 dlecHIeR (0-600v) BY AU H SNSHR AT BT TGABR AR 1 /i/// - BOARD
Y 5 Y 3R ot 3 H AT Rapis ¥ S b Fig 3 7 L
femmn M R .
I a3
SI.No. e efifa e
3 ra
1 4 -1
2 4-2
3 4-3
4 1-2
5 1-3
6 2-3

TR 2: Bl Wb d Hiex BT IUAN FXF 3-Bf 4 TR Rivew & bol Wy 3t yga= $3
1 o Wb Hiex o= & i o1 ug 3R Rble o (Fig 4) Gféromad o -
F194  praseseauece s o R BT =1 TTHT 8T
INDIAGATORIMETER o, ¢
2 Mgfd & s B 3R FefId efifTal (R, v 3R B) &I =R0T

3hH Hebddh Y Pride B

3 HG I, 1S EYH AT Ied &1 I Hae B, o & | R
JUIY, NTBIAJSTS,

31T 3P Jha® | feat ot dis @von & foedt
aft efife A ot 94 &1
@ 4 @Hﬁﬁﬁ%ﬁ%@ﬁﬁﬂﬂﬁﬁﬁﬂﬁ
INDIAGTORMETER y - faa Rl HY |
SuPPLY 5 Tfe fa=m amrad § aF smyfef & 3ife’ Y 3R efifFa 1 iR
=i 2B Fea S| 3 T B8 3R W b g IecT gl T 8|
6 ol Wy Hiex W 4Rl I Jaifig gy & fafgad s

0]

O\
S~
0]

T~
O

ELN1660H4

AT (Rotation) fewforgi(Remarks) (PSM)

e & IR & T gfe 3y fpeft oft TR @) fpeft oft i@ A s €,
f&wp & IR frda @ fova Tiaaiearsy gt afe RYB 3rgH Serer

RYB Higg ), 3R ST RYB 31 eh¥ H ST & oY UE Sférumad
IR o1 e e g fermm & g1
RBY W&Hg 7 3 U UfRIEd § Wi HRarg|

122 TTaR - IRRA (NSQF SR 2022) - 3ard 1.6.34



qrar (Power)

3T 1.6.35

9RRAT (Wireman) - AC dfdhe tohd el 3R 3t Bl 1 |19+

3N el IR aR yomTelt ¥ g g€ ged aR & YHTG &1 URor w11 (Determine the effect

of broken neutral wire in three phase four wire system)

IEXY: TH WY & 3fd H 31U Jg

B G

« 3-Thof 4 IR e H ¥ W Ygd TR BT IO B8
« 3-ThoT 4 TR R ¥ g¢ <Igd IR & YU St ofid Be |

3axgFart (Requirements)
IR /7 AEFI(Tools/Instruments) M.| TRTIER 0-5A - 3 Nos.
. DIHYE YaER (150 mm) -1 No. . TIEF WX 500V/5A -1 No.
. PG T SB/AR 150 mm - 3 Nos. TR (Materials)
. ged e & Y ot e Wi ae -1 No. _
. ™ 40/240 V - 3 Nos. ) EE. a;;ﬂ - as reqd.
M.l dreeHfieR 0-600v -1 No. o Ad/ee -4 Nos.
yfssar (PROCEDURE)
1 fde @I Fig 1 H lGEIT SAR Hrae B 5 3-Thol SMYfd I AT H | Ra9 S1, 52, $3 AT BRI S4 Bl
Fig §e B | i b T gD 6 § A1 el | oet 1 H wt Afw
B Lave, s RIS BRI (L1 L2 7T THB SIR L3 THSBM - T 2)
- AN . . .
o, P K . 6. 3-To 3MYfd @1 da P3| ffeh 'B-E'| 2ot - 1 7 LU 3 B
ose | . TN T B3 | T Repis &Y
415V As /!
| e AN o—of; 7. 'C-E RS9 1§ RY 4) B i I 3T SN VY I
qigd | wft ST Repls &<
G- = OS4_OE s
I WE ¢ % o g 9 & o1 § & wie vared
2 3 Be P g Rl Raw s, s, s, 5, 3R R @) sife Tl el & gfery smyfd Seres €1 0% oft o e
= ST
3 i b o 7 X6 § 91 61 ofd I ol o
4 3-Uot ITYff B o | eTA R BIA D, CAD RAY
E' q Hde Y
T 1
S.No. | %@ fRUfd (Switch position) |[A, |A, |A, |V, v, v, fRiw Riw
;| SvSuSs S, 3B (S, S, S,, S4 o o o o . .
OFF)
, S,.S,S,3Ms, 3B (S, S, S, . . b BtoD Cto
ON S, OFF) D
S.S, S, 39S, 3P (S, S, S, AtoDC
3 0 0 B-E
ON S, OFF) to D
S,.S,S,3Ms,3® (S, S, S, Ato DB to
4 0 0 C-E
ON S, OFF) D
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qrax (Power) 3T 1.6.36
IrRA| (Wireman) - AC |fde tohd e 3R it Wl &1 |1u=

Hqfera 3R Srigiera @is & I 3-Wh Afthe $t UlaR &1 ATUL (Measure the power of

3-phase circuit for balanced and unbalanced loads)

JEIT: U 3G & 3 H 31T g B Gl

. Rivra-%w aretfier F el &) vga iR Fae B

. WR, "gfera YR # Rivra aretfier #ade o3 3T ufar &) 7

. 3T U aE & SgUR Q) areier &Y uRuy # S

. Jgferd, ®R-Faes @S A Sl areHier Fae H¥ 3R UraR AT
« 3-%o gIeHieR F UgaH 3R Fae HY 3R wR & ufaw ar|

3TagHae (Requirements)

3SR /7 |18 (Tools/Instruments) Al (Materials)

. e % arerfiexr 250v/5A -1 No. . 200W, 250V T - 3 Nos.
gretfier 500V/5A - 2 Nos. . 100W, 250V T - 3 Nos.

. PF Hiex, R Wt 250V, 5A -1 No. - YA 400V AC 4 MFD -2 Nos.

. dieeHlex 0-500 Tt MLI. -1 No. . FAGRTAS - as reqd.

. Uz 0-5A MLI. -1 No. - TUST-BITER 6A 250V - 6 Nos.

JUHIT / HRA (Equipment/Machines)

3-T5d, 415V AC SSIRM HIex
DC SRR & 1Y JFAd 3 HP -1 No.

yfssar (PROCEDURE)
TRF 1: TR T TFRId UR B FAde B3 3R T dcd dIeHiey & 91y ufaR &1 ard

1w e wfde Srwm & SR wfdbe s (Fig 1) fo w w
ﬁqwm%m aﬂ-gﬁa . 250 V,5A ZSOVj\
R e ¥ B TATE R vo— T2
\
2 3.t SR Y T Y R AR B 0 AR w1 A : O -
areie ) e Reld #| | Ao
3 areriieR 3 aR-a & SeHR o ) RO H ufeR B A °—°T°: |
R ST R % 5 |
4 qredier &t fET B a HY SR AT P S FA AR & g \L |
Y TSB! Y BT oI B | v = | .
5 fft e Ryl  Rrg =0 1 9 4 B I N S
R
@ | TGRS | TReIR P daT F TR = g A aTedieR R
TP W W W S|t | PF W=_/3 VI Cos6 |W, +W,+W, =W
1
2
3
4




TR 2: 3- IS | gl-aretier fafy gry fasredt #rg
1 U U wfdhe svm & ER Afdhe S| (Fig 2)

3w M dis ¥ fre Suge Hex #t Sha Yo saee
Cxdl

W, 500V,5A
~N

W, 500V,5A

N
DJ

ELN1663H2

2 3-T5S STYfd P ATe B 3R oI o T aretfieR &1 fagror
e 81 T ST aretieR i I fetoae a8 A R4 ™R

ST, 3T TROT 3 F TR G|

3 T FIE TP aredier I faun # faafta w=ar &, o smofef
B T PR ¢ | Rad fSuciams dredier & JHIfdd Sisa &

5

Q

d)

SMYft a1, Y SR drerfier w, 3R W, Ug| <9d § A
TS B | T §U HHTII Bisd & WIY ATeHIC B ST
B! BUMHS A & T4 H Rple e

2 fAfdy fafta dre fufaat & forg 3-%et TeR &1 A

L, = 400 W §ed

L2 = 400 W §e§ IR 4 MFD $HURiex

L3 = 200 W §e§

U T HR S dd 3 TR o & fou|

I S W 3 HP SSRM TR

TS & 1Y 3 HP TSR HIcY

Ig 31% | 9 8T ¢ I8 GHTd I & fog uikiers
M- Aex B St gPpar gl

IWRIgd IH AT H UTaR Thae B! 0T Y 3R I3 o
2T TS B

FHAIRM P! §G | TR 5 TR SN | 8 URIE® GRI SUD! ofid HRaTg
4 TeHIR W, SR W, U8 3R ¢od 2 # Rapls &e | ST w,
3R W, SIS 3R $d Ui Rple B, LU 6 TR A
1
qf¥eferd uraR Hhaex Cos 0
WASUPR ST | dIEHII W, dredter w, FAW, + W,
(Type of Load) | (Wattmeter W,) | (Wattmeter W,) | (Total W, + W,) Tan 6=4/3 1~ Wp
Ceo oy Wy + W,
1
2
3
4
5
fs#d (Conclusion):

UTaR - 9T (NSQF TR 2022) - 3arH 1.6.36

125



qrar (Power)

9rRAT (Wireman) - |19 93

3 1.7.37

Rivrer 3R 2ft B Afhe S aredier, Tsif Hiex, b ey 3R Wipd! Hiex A AU I

TR A &A1 (Practice on measuring instrument in single and three phase

circuit viz, wattmeter, energy meter, phase sequence and frequency meter)

JEIT: T 3TN & 3 H 31T g I Gbil

. 3 ol 90T @IS # diecHIer, THIER, aredicy, Tl Hier, Wide Hier, urar bhaew Hiex 3R b M&Hd sfedher dae B

. diees, HYC, UTaR, TSI, WIddl, UraX haeX &1 AU 3R A1 3 Rl By
. o Fihw @M & forr B Herd Wiex Faae HI

JTaIHae (Requirements)

3R / W18 (Tools/Instruments)
. SaIRE g fave

.« MIdEHER0-300V

. MITHIERO-5A

. dredlcR AC 0 - 1500 W

. TSI WeR 3¢ 4 15V

. TR R WeR 0 -5 AT-1-05 AS
. et emgfio - 50 g

-1 Set
-1 No
-1 No
-1 No
-1 No
-1 No
-1 No

JUHIT / ARAH (Equipment/Machines)

. T @S 1000W
Tt (Materials)
. RIS BRER - 5A

DPIC f&3d 16A, 250v

« 14 SWG BIR arR- 0.5 fooam
. SgURM ¢U 25 mm 5 Hiex
1.5 mm2 PVC HIWR aRR

. TPIC f%d 16A

-1 No

-1 No
-1 No
-0.5kg
-1 roll
-5m
-1 No

ufFar (PROCEDURE)

TR 1: RiTTe et Afdhe # dieeHier, THIER, areHier RiTa el TSl Hier, urar thaex Hier MR Widd Hiek daae &Y

1 I Il Hier 3R s T B |

2 Ufbe Sum & 3UR Hiex 3R I8 & WY MahH

o

|8

s (0-50)
o

AC 230V

240V A\C SUPPLY

No———1— o

MI 0-5A

MI 0-300V

FHHAGRMA BN (Fig 1)
Fig 1 WATT METER ENERGY METER  P.F METER
FUSE e < > <
— A Kwh Cos ¢ |-
ke QTT \2’/ W/L M weter L iy
v v v

N.LINK

LAMP
LOAD
1000W

WM20N1737H1
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qreHiex, Tl Hex 3R PF Hiex & Bic Pisd &1
s & a1y Aol | ST I A1t WS FRAR A 5

TR WS UG B

3

URI&H GRT A Widhe T Y|
4 OISR @IS I A d 3R Hiex & fadmur &) 37|

gfe aretier faudia ez Rema A s wisa &
PARM P 9gd

5 Hiex A& e H¥ 3R 2wt 1 H gl DI |
6 TR IS &l “sc” DY 3R B Bl f[SThae B

reading(Amps))

reading (volts))

meter (Hz))

a1
sl. | e S dieeHler gredier ffET it TR bR fier | weif Hiew
No. | (TH) HfEn @) (@TE) (Wattmeter | Hiex (8w) (Cosd ) (Power (frenare)
(Ammeter (Voltmeter reading (watts)) (Frequency factor meter (Energy meter

(Cosd))

(kwh))

TR 2: 3 ol Hfhe A dleediey, THIER, areHieR, TSI Hier, Widrd! Hiex, urar e Hiex o e Hdhd STh e dae oY
1 3MagH T, Hier 3R ol Thd B |

2. Wfdhe MR & IR Hiex 3R TS & 1Y TS HaRMA
S (fig 2)

4 TR WIS HI A B 3R Hex & [3aqor &1 e w31

gfe aretiex faudta fazn fearar 8 ot #ic oiga &
HAGRHE B 96 |

greier, TSl e iR PR, Wiew &1 s & 91y
W & e ST AT W SRaR ¥ 5 iR
WS Y& B |

3 URIE® gRI SrgAfed |idhe U &x |

5 3T Iwils P ol ohH T Udl A |

6 Tiex AT e B 3R 9 2 H T |
7 TR WS Bl ‘¢ PN 3R PR geT 2|

9d 2
sl. | wiex dieetiey qreHie wiawit TR e T fter | B dASARY B/
No. | &if$T (wma | ST @) | §f&n@e) | HMer @l | HeR (Coso) (fraitare) | RBY §RT (Phase
(Ammeter | (Voltmeter (Wattmeter | (Frequency | (Power (Energy sequence RY B
reading reading reading meter (Hz)) | factor meter | meter I R BY)
(Amps)) (volts)) (watts)) (Cosq)) (kwh))

TTaR - IRRA (NSQF W=Nfa 2022) - 3nar 1.7.37
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Fig 2

PHASE SEQUENCE
INDICATOR

Kwh Meter - T
30 415V |
50Hz |
JUULE
\
B B Y [R J
— 1 — | — — 0-5A 3-PHASE
1 c % LAMP LOAD
A
Y/ N\ [
A \a
3PHASE \[/ <I7
415VOLTS Ly

50Hz

WM20N1737H2
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qrar (Power) 3 1.7.38
rRAT (Wireman) - 9199 43

fafir tRriter & |19 & o waranT 3R fEfoiee Aediviie’ 1 SUTNT HA BT 3T HIAT

(Practice on using analog and digital multimeter for measurement of various
parameter)

JERT: T AT & 3fd H 317 Tg HR Tl
. faf Tt A1eE 93 #) e B 3R urar Rnfied ot A
. faftra fefores A= 437 & Faae B 3R UTar WrHied &) ||

3TagHae (Requirements)

3R /7 W18 (Tools/Instruments) JUHIT / A=A (Equipment/Machines)

.« MIdieeHieR 0 - 500V (TATAN) -1 No. . v & geaRME AR

. fefoed aieedier 0 - 500V -1 No. 3T, 440 V, 5 HP -1 No.

« MITHER 0 - 30A (TATEI) -1 No. st (Materials)

. f&fSiead wiier 0 - 30A - 1 No. S EIE ISR - as reqd.

. TR R Wex 0.5 T - 1 - TPIC &4 16A, 500V -1 No.
- 0.5 TS (TATEN) -1 No.

. fEfoed TR Thaex iR -1 No.

«  THATEN dIeHieR 0-1500W -1 No.

. fefSred areddier 0-1500w -1 No.

. TATAN Wiehd! HieR 45-55HZ -1 No.

. f&fSred wied Hex 45-55HZ -1 No.

gfsar (PROCEDURE)

TR 1: Giche A Yaftd TATANT HieX Bl Bae B P B, diees, UTdR baey, UTdR 3R Wi & dAH &I AT
1 feu TTE o I 3 ¥ 13 dF dleeHiey, THICR, dIeHIex gra 4 TggdT sy

Thaex Hiex 3R Wil Hiex & TN USR &I Uga Hi | : S S S G S
2 TN dieeHier, THIER areHier, TR Baex Hier 3R P

iehd! Hiex BT ¥ol ! FAId B S
3 UIR IS &I 9, T, TAan Hier 6k @S ¥ Hae HY
SR Fig 1 & famn @
Fig1 0-30A
BN ey L)

|

|

|

|

AC |
3-PHASE |
415 VOLTS 2 |
50Hz |
|

|

|

|

|

\

WM20N1738H1

CIRCUIT DIAGRAM WITH ANALOG METERS
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|

Sl. No. Hew (Meter) & (Reading)
1 JrecHieR
2 THeR
3 qre Hier
4 TTaR thaex Hiex
5 Wiehd! Hicx

TR 2: Githe # T fEfored Hiex ) P F S Pic, diees, UraR Baey, UraR 3R WiHdl & AT &I A1
1 AT Fig 3 9 13 Team 9 fEfoled YR & dieediey, THiey, 4 g dg

areHieR, O Paek e SR PG AR B GETTBN. oo iy et o ot oh el it et - 2 3 et
2 fefSed dieerier, THier, areHier, TR haer Hiex 3R B

Thlehd Hiex &I 397 BT JATUd e | I O e S
3 UIR Iwrs &I 99, W, fefed fer ok das ¥ sae
B S b Fig 2 W faamar man 8
Fig 2
31 ONCI510A
——————— C C
e s L (A} ;W\ ;CDS¢\
} i — ‘ w M \ ’ L M k 4 L
\
AC ‘ } } 1P— ‘
| \
3-PHASE L~ —_ M
415 VOLTS 2 I — 7 3~
50Hz } I s } B
ik | 5
\ \
o — | {
Ly ‘ |
\ \
v — | |
S n
— E z
CIRCUIT DIAGRAM WITH DIGITAL METERS g
&qa 2 Figs /- ~
SI. No. Mex (Meter) Afs (Reading)
1 FleeHiex
2 TR
3 qre Hiex
4 TR Thaex Hiex
5 i Hiex
0]
N \ "/

ANALOG VOLT METER

ELN2592H3
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Fig 4

DIGITAL VOLT METER

ELN2592H4

Fig

5

>

20

10

g~ O O

E~< 115
"/

ANALOG AMMETER

ELN2592H5

Fig 6

DIGITAL PANEL METER |

DIGITAL AMMETER

ELN2592H6

ANALOG POWER FACTOR METER

Fig 7
W \\\\\\\\\\\\\m\i
SN 1500
N\ 1000
N
N
Y
N
§\5oo
S S
S\
S
2D~
~
I
N
[e2}
&
ANALOG WATT METER z
w
Fig 8
200
- T -
I “ “l ' w
u
2
N
@
DIGITAL WATT METER &
3
w
Fig 9

ELN2592H9
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-~

60

55

50

~ 101A23%7

ANALOG FREQUENCY METER

ELN2592HC

201y,

DIGITAL FREQUENCY METER

ELN2592HD

Fig 10 Fig 12
| POWERFACTORMETER |
R
| = =
DIGITAL POWER FACTOR METER %
o
Fig 11
Hz
Fig 13
45 50 55
LLLE L L
INRERERRRREER
LEETEN PP
45 50 55
L T 05 | 27
z
FREQUENCY METER %
w
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qrar (Power)
9rRAT (Wireman) - 9199 93

3 1.7.39

3ft trot Afhe | T TR BT ST Hbs fagd Weie] &1 A1d (Measure electrical

parameters using tong tester in three phase circuit)

IERY: T 31T & 3fd T 310 Ig B Tl

. faftrs uraR Rt} 3 Arum & e < e B U Iugad I BT 94U B

« AC dlee, DC diee 3R mgfy ard

« AC 3R DC FieT F AT

. Ac gféhe ® fralare, KVA, PF 3R tet H1ur AT
. wfeRiy ATd

o eriar /g
. AC 3R DC HTS%! TRiiTR ATd |
ATaRIHAE (Requirements)
ANNR / 3UDPIUT (Tools/Instruments) IUDHIT / == (Equipment/Machines)
. TR -1 No. . Rid e dw s -1 Set
- i TRBER -1 No.
« 3o 8 Al
3 HP 440V, IUgad ds & T -1 Set
gishar (PROCEDURE)

TR& 1: AC 3fi¥ DC gieesl 3R Wil &I ATY

R fear T STRfET fdy v fARw e e &
fre 31 o 3=y Wisw oI W WY SR # Suasy
T TeTER STRfE i &1 e B¥

1 e Reg & v UIeliRH 1R 9 H1
2 T NG B 3YC S A STA (@1 COM J 3R A1 V )
3 O Y B 419 Y Afehe & THFIGR HAdae B

TRD 2: AC Tfthe H BIe BT AU
1 A g 1 A fRURF R Je B3

2 ESl Wied & e fTR gt SR AR & e heder &

T Re Y g IR S|

Y Y FEST & Fa IS 3R T F1A e wrar @

TR 3: AC fPalare, KVA, PF 3R @ (b1 BITeT) BT ATYA
1 e g B KW/KVA TRUIFT TR e &3

2 X AIgH & §YC i § STt | (T COM J SR AT v J)

3 P AS COM B god Az ¥ Hae B |

3

4

Hex TEferd U I ACV T7 DV feat IR g g) Srwm|
Hiex WaTferd ¥ 9 Iugad HHT BT 9 BT

LCD TR UaRid diedsl 1R 3Mgfy 71 U¢ 3IR ¢ayel # e 3
(Fig 1)

Y Tferd U ¥ IId W4T BT Igq BT
LCD IR TefRfd P Ml 1 Ue 3R ead | Aie a3 (Fig 1)

IS oIS V' &Y UIaR A5 ¥ PHde Y 3R I hgdex Bl
I I 6TV (@Teh) hTd S[ST g Bl

IR FiU WaTferd =0 9 Ifed ST &1 T8 S|
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6 LCD IR Uefid are 3R PH A Ug 3R o8¢ | Al H |

7 3Mawas WRHieR UelRid o & e 39 se et
. KW _KVAxCosB

-— = Cost
KVA KVA

TR 4: UfARIY T A9

1 TfeRly AT ¥ U, gFEd &% & fdbe a™a 761 § 8k
Hfdhe & divg forelt Hufier &1 fewars o

2 e G 3l Q a1 MQ IT W e B
3 O TEY Pl TAYE OF H STl | (BTe COM F 3R A1 ¥ Q)

8 3Tl 3 IR ik drs ey & forg efifaa “com” iR v
H TSR H 3 & STt | ofi hieblsIsa foRkid Bl SuGerd sl
(R, Y 3R B) ¥ e X 3 Trel UIaR = 3 x HieR Hbd (fig 1)

4 X NSH I AN S X6 Hidbe J pae Y SR yelia 7

PTG

5 ¢9d 1 H AT ol Ale B

TR 5: YTRT BT ATIT
1 % I8 B 3Ye 9F § ST (@Td I COM 3R a1 ¥ Q)
2 A R@Hd HET OifoRA W e B

3 el ok oS B THIS A1ES W SR i ¢ oS P U

& PUIS WES Y HIaT PY

4 LCD TR YTRGT A U¢ 3R 39 ¢adf 1 § Aie B

TRF 6: AC + DC HISH! TR |1
1 A g & = pa R A Je HX

2 X G Pl TAYE Oh T STt (BT T COM 3R AT F pA)
(Fig M

3 WA ATl Gidhe & Ay Hiex ®1 40Tt H Priae B 3R Harid

A B ¢ 3IR ¢oat § AT 1 e |

Sl. No. HIY (Measurement)

AFET 1 (Reading 1)

JAfET 2 (Reading 2)

—_

AC diees

DC diees

smqf

KW

KVA

PF

ol T

gieRIY

TR

AC HTgh! TR
DC HTgeh! TR

© O N O o b DN

-
= O
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Fig 1

com v
USE WITH 3510PHW

3¢ POWER=3 X INDICATION
3¢ ADAPTER

L

( 3510PHW TRMS
POWER METER

TONG-TESTER

ELN2596H1
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qrar (Power)
9rRA (Wireman) - 9199 93

3T 1.7.40

Hiew SCTARE HIAT 3R Hel B BT AT BT (Practice installation and

sealing of meters)

JERY: T 31T & 3fd H 37 Tg HR ol

« TSIt Hier 91 AR A fbfRaT & gid a9 37 3 3

. 918 R Yed fid we 3r3e TSl Hiew UEe B
- IE 9| & AR Sul Hiex we-age fid T o
. SHull Hiex & 9IS B R W Y

. Hiex ol Fa B

JTaRgFHart (Requirements)

3SR / IUSHUI (Tools/Instruments) IUHIVT / HA(Equipment/Machines)

. EgdCS €I ¥d 300 mm -1 No. . RiTTa U5t TSl HieR 10/15A 250V

- YIS WSS HeX 150 mm -1 No. ARt (Materials)

. PITERE WRR 200 mm -1 No. «  PVC YU HIR Had

. 3mm@?6mmf§ﬂ$WU%%%ﬁjTﬂﬁﬂq-1No. 2.5 f fored -3m

. 4mm IS P I YIS TpglgaR 200mm - 1 No. . foTgad BIR aRR 14 SWG -1m

. 3HACS HAdeR UIH 100 mm -1 No. . STIRA-HIS HE 33T 16A -1 No.

- 4 mm ST ¥H & FIY 200 mm . gd fid 16A -1 No.
REIRICEY -1 No. « TW. S 250x250x40mm -1No

e Electrician’s 9% DV 100 mm -1 No. . OIRfeT TR -4 No

. AOgd B 12mm B! BT g -1 No. B IEE AR ET K AR - RGEZSE ARl

- ad U9 8 500 T -1 No. 40 mm @7 x 60 mm x 30 mm a7 Tl -4 No

. T-ET250 mm -1 No. . ST IV 4x25mm -3 No

.« AT 7.5 c.m. ST ES 500 TTH & 1Y -1 No. . O@e -1/2 kg.

. A w500V -1 No. N HEARG - 2 kgs

. 3TPIBR 200mm faY 3mm ST WA -1 No. . [ @ No.8 -4 No

. BgFCAd -1 No. « 9 W HUdS - 25 gms

. WWcHRR & fome -1 No. . T% BT ZHST }) -1 No

- Sdifags fgfei #sii= - 1 No. + g8 %ph No. 50 x 8 mm -4 No

. TgAfIe 8 mm -1 No. . s I @n uldieege da -3 No

. O fae 20 mm -1 No. . HAF® W€ aRR - 100 cm.

. WT;’FIUOmm) -1 No.

gishar (PROCEDURE)

T 1; Hex 918 T & fore Slar TR w0

fafer 1(Method 1) Rfad @)
gfe fRATS arelt SlaR $8R YR $1 ¢ a 59 fafy &1
qre $I

1 Tw oS ¥ 3 et g & & & 71y § IR FeR fgd
1 o e 1 H feamar man g

136

2 UGS & gaY H Hiex s ! U Pt 18 &1 ual 4 &
e, TW IS &I dlaR TR 3T 3R IR R d1S & 81 B
fUfa & TpESR ¥ faigd #

S &I dlaR WX e afasi/Safr fRufa & v@a &1
o 7 |




gaifaee SN A% fie 8 mm 1 STTNT B 3T 40 mm
TERTS ST

g MelR & g2 gU TPl 3! Id fae & wdps famn
TTEY 3T T HEH BTN S=IYT HTIRIH & 3 fae
STt | 9187 1LY e At fae ge ot awar 3|

33 fafdr o) g i gl ¥ qlevTd|
7 &R BT U # ga, I fBEl H W ) IR dlaR
TR R & oIl I R UreT et AR |

3TY I W & RIF W Id IS A (TR
STYTRE) BT STANT F JHd &1 39 AW § U8
P fogl  FOHY WA A T AF I RE TR &
fore urit & Ty fremar sirAT Trfyel

TG 2: AidY $AIRH A4 & fore SlaR daR &

FW-H G.1. UET FT ITAT TP IET FARE
aRI Bt IR & ATeHH A A T B ATIADT gl
g1 fp= sy SR &Y Aee @ SaR # D¢ A Bt
JTILGHdT gl 81 32 H34 @1 fafy = 7arg 8 81
13U SR &1 AT AT FHARM UISY & AR W
iR Fear & iR UISY SR F daTE SlaR $ Hierg
TR il st B

Saifded fefel I=f & 20 mm A9 fae five &

AR &1 e B3 3R faoreht & TN F FAdpead fig w
IR #vd gU IR R T &g fafed &1

PR gaifaee ffent aia ok fi3a dtar s

mifd Her cfifaal & Fde g afeul g R c §iw
T SR F T I913¢ TR W T 41 T¢I

RM Y= & qrd | &g & 71T & =—_E w®
AR F oA A S DR g aafmaa @ 2w
81 T H WS S-S g BT ST ATl
FX ¢, TW-PNWR Pl geT ¢ 3R 39 30t Rt
o3|

B 1% HY |

IS et & foIT G.I UI3Y &) B § ST 3R I8y &P IRI
IR e Y @R B

Hex S T 3R e HRen
1 TSl Hiex $T &ar &1 g &3
2 HIRRAETF STIR HIA & ATHR HT I97 B 3R I |

Fig 1

30 190 30

30

190

I

30

~— THROUGH HOLE @3
REAR SIDE LAYOUT OF THE METER BOARD

ELN2378H1

B 3R Yed & I TS HeR IS BT e B

AT (ol 5) F AR HIeR, 1.C Fe-3MT3e 3R 3d-wie Bt
R F7TT 3R TW I8 R A3 & IR 3! U Hi
fafed &1

FHad TSI TSR SR AT g iz &1 fafgd a3
DHIA P MHR P IR fgd foe BT o1 B

P ST P o TW IS H 81t 3R Hiey, 1.C Fe 313e 3R
31 wie T & T urgde 96 & Jed 9 fgd a1

TR, 1.C Fe 33 3R 3 we thag B

T3N3 P IR haal &I warg Hufid B3 3R 3= fig 2
3R 3% He H PIc|

Fig 2

250

IC CUT-0UT

< kWh

EARTH
PLATE

- -

G B E CcC| G

250

A-B OUTSIDE MEASUREMENTS OF ENERGY METER F=

C-D OUTSIDE MEASUREMENTS OF METAL CLAD

(IRON CLAD) CUT - OUT G
E = 50mm 2

ELN2378H5

INSTALLATION PLAN
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Fig 3

i |

TO ICDP OF CONSUMER

| |
| |
| |
| |
| |
| L N |
| |
| |
| |
| Wh IRON CLAD |
| CUT-OUT |
| |
| 4 |
| |
| |
| |
| |
| |

FROM
SERVICE [o]o of¢]
MAINS EARTH PLATE

,,,,,,,,,,,,,,,,,,,,,

ENERGY METER SINGLE PHASE (6-16A-240V)
LAYOUT DIAGRAM

9 WS TG 3R ATISNET Bl IR B 1.C FHe-3A3T I
Fde D | AR RE & SHTIR WY Yed U™ B (Fig 4
3R 5)

10 Hiex o1 BRI ffrr 3R 1. F i<t 1 3pf We A B

11 HeR SIS B 45 mm THS! & G B Aeg F dfdrd SIaR
R AT3C B

ELN2378H6

Fig 4
N O - -
SERVICE [ 1
CONNECTION ‘ ‘
SUPPLY } }
} } IC CUT-OUT
| | _ ~
LO - 3
L ___ 1 2
CIRCUIT DIAGRAM z
w

TRF 3: TSl Wiew diferr

1 Toif Hiex & GHI TR ST DR U 8Idf Bt offd By 3R
g e <fifat BaR gt B S B
gffa &3 fr Tt 9 et g e &1

2 DfFeR W arse &) {0 81 A STt 8iR g RR § arsw
IBEANT

3 foe o3 SR fiits et sTdl| offs e, Tt 8 &l areR 3
3R o ¥ fge 1|

4 s e I bR e (2 afe urehl Srae Hiet & Ay shv
E

5 el 1 3R 2 B e

Fig 5

L
TO ICDP OF
CONSUMER
N

| s—
L

240V, 50Hz
N

WIRING DIAGRAM

ELN2378H8

quf & Fig 6 H faaTg 7Y SFFER fe =feu|

Fig 6

e N\

[ON 1 NSHaN7H4] [

= ||

SEALED IC CUT - OUT

|
|
Kilowatt hour ‘
AC.meter }
S.No. AA 3564 |
240V 6-16A 50Hz |
600 Rev/kwh L ‘

250V, 16A
‘
| I {

S

EARTH STRIP

|
|
|
|
|
|
|
|
|
[
WM20N1740H6

METER BOARD WITH MOUNTED ACCESSORIES

6 UaM fU T EId &I Uich Hrae Td & AR STdl | S
o T TR R BR W HigE B

7 Tidi@EHe TR &1 fge & - TR 81d & A1y IRR arsfe
o]

8 gFIfa &3 i ae sifiewan RS 9% ug= T 31

9 Ha F e ANg dle R fadas B

10 TR 79 &1 9% B 3R THH JIY WS HR B A B |

11 UfRI&Id J SFHG UIed i |
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qrar (Power) ST 1.7.41
9rRAT (Wireman) - 9199 93

M.R.I(Meter Reading Instrument) &T TR #¥& fafie dexl &1 diex {fEw @ &1
3T 3R M.R.I Ui &1 3rea=1 w11 (Practice on the collecting meter reading of
various meter using M.R.l and study of MRI reports)

IERT: I 3NN & 3 T 31T Jg HR ool

« RiTe Bt 230 kw H Hiex F1 KU1 THa HY 3R IYBT g HY

« 3 o 230 V, fraare H Hier #1 Rl v &3 3R ITHT 3reg— &3
« LTCT ¥ qe Hiex &1 Rué uara &Y 3R STST 3reqa &3

. qaeR WeX A HT CT/PT Ft RUIE Tahar B3 3R ITST ey |

3TaRgHart (Requirements)

3SR / USRI (Tools/Instruments)
MRI Hex & I1Y FHAfaeT g -1No

yfFar (PROCEDURE)

TR 1: RiTTe Bt 230V, KWH Hiex $t Rl tanfaa &9 3R ST 31eag Y
1 MRI HieR &) RATA ot Toif Hex & ofPFa ym I Fage 8 39 31U UfRIae I fawamy ok wiepfa U & |

G2y eqd 2
2 MRIHIR R R &, Sof diex § w4t $e1 5 e & MR 51 (Data) MRI (MRI) MRI (MR1)
A 1 99 ¢ 1 .
3 3 MR Hiex B AR F @R A B
4 MRIHICR Bt HAGET UId DI & 33T DY | e
5 RO &1 31 I3 & 1Y, MRI TR &1 FHR A FHrde e
B AT A3 T Y MRI Y ST ThT B | RN
6 30 fire @1 38 & a1¢ fhR ¥ MRI &1 TSI Hier F Hde B YN
IR AT SreaE BRI BN
7 901! GETdl A QI B! B gad B LR

TG 2: 3 el 230 V KWH Hiex 31 RUlé T &3 3fi STST 3remd &3

1 19 6% ol B BT Afp Hiex 3 ol 230V KWH HIeR 3 39 30 UiRiars o fawant 3iR ergifed g o
B HaC B

2 -2 B WO I SPS] B gl DY
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g2

$¢T (Data) MRI SfET 1| MR @fET 2
(MRI Reading 1) | (MRI Reading 2)

GIRIES]

T

Jees

e

KWH #® R
PIde  HYHdY
3Rt 30 fFe

KWH # Fgidfea

TraR (Cumulative
power in KWH)

H@%Hzﬁ

LY

LB

TR TR
fiepay  faorelt

&I |@ud 30 e
I KWH BT 3cRTd

KWH & sgqdfea

IR &1 ¥ad

KVA SfiaRe  H
AfHay =T
KVAH H 30 fiFe

KVAH & ®qdifed

HIT

G‘I'IT{%THsz

TR 3: MRI HT FEHTA Hd §U LT.CT €T3 ddex KWH Hiex 3t Ruld T &¢ o ITHT Sieaa &8

1 ol 1 ¥ 6 dP QIERIE a1 MRI &Y LTCT TS ddeR kw H
HeR J Prd B

2 T9d 3 D! UgRAr U &l el B gal Bl
3 3 YA Ufieie o foRamd iR TWliafa v &Y

TR 4: MRI $T FEIATA BId U AFER A HT/CTPT & ATeR F1 THT B 3R ITDT 3T B

1 Pl 1 6D IEAE AP HTCTPT T Jaer KWH Hiex

HAR P

2 2qT-4 $ GG A ST SHibel B AT i
3 T A R R feat iR Wipfa o &Y

L

TP 3 B ¢9d BT SYTNT B T KWIT, KVAR, KVAH
Pt AT & forg, wre HfET Ht CT/PT gUTT | U

140

ey (Conclusion)

TG 19 4 D1 RO BT Sieqg= S | Srorl @ ST § Feffed
Thaex Pie 3Mfe TRadd &1 3uge fhar o § SRl s
IRad 3R Hiex & 2w &t AR BT T 8 ST ]
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dga 3

3eT (Data)

MRI $if$T 1 (MRI Reading 1)

MRI $if$T 2 (MRI Reading 2)

GRS

e TR e

T UTaR aRafdd (actual) KW

T UTaR W (apparent) KVA

KWH ® ®qgadfcd aRdfde graR

Kw B T gTeR 30 e siidk® a% uga s

KVA # 3fIehdH UreR Ty 30 fBFe siavrd

KVAH

R, - 6.00 am to 9.00 am
R, -6.00 am to 9.00 pm
R, -9.00 am to 10.00 pm
R, -9.00 am to 6.00 pm

R,-10.00 am to 6.00 pm

KVAH # T99 el Dfad araR

KWH

R, -6.00 am to 9.00 am
R, - 6.00 am to 9.00 pm
R, -9.00 am to 10.00 pm
R, -9.00 am to 6.00 pm

R;-10.00 am to 6.00 pm

3T UTeR Thaex

HT0ef TIGR KVA,, o

Joe greR KVArh g

GITQﬁTHZﬁ

THST RER et

IR 91q] / & fufa

TTaR - IRRA (NSQF W=Nfa 2022) - snar 1.7.41
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qrar (Power) 3T 1.8.42

aRRAT (Wireman) - SRR 3R iafaRE
fagera TS &1 SUERT FRd gT ¥Ha 3R WU Self W4l &1 WexiA (Demonstrate

thermal & nuclear power plants using visual aids)

I : U AN & 3fd T 31T g B Gl

. Yd UTaR Wi BT IRT B 3R wie & il Re #t uga= ¥
. Y TR Wi & UAP o b BT Bt TS H

« e TR Wi BT ANoAES SRE TR BT SR T

. TRHTY] ol T4 & faftra R &1 RT3

. YT URATY] Soll T & SR B RS HRAT

« TR oIl TG BT ASHIES HRG IR AT 3R T4

JTIIHae (Requirements)

It (Materials)
. SEIe -1 No. - Uf¥d (HB) -1 No.
. €S -1 No. «  WHd-300mm -1 No.

ufear (PROCEDURE)

wRrers uikigga o figa W@ & At Ve &1 RT $9 3R TS R F SRl 3t AR H3 F g Apeaw aw
faga w97 # & <1 9@d 71

UTaR WA 7% H3 A Ugd, UR1ee &) ufkrggai &) urar wie | Tafta waft e framt @t aaren s+ aifkel

1 Yo Uik Wie & =Rl BT SR B 3Tl 3 WY eafzd &1 faRor e ¥ 3R 38 SR H of Y|
2 PSR e § el ) sraw 4 W%ﬁmﬂ”ﬂﬂﬁgﬂﬁﬁmZﬁﬁﬂ@ﬁ
faavor e I
b Y IUT B I T4 A9d 2
Bl &1 TRe Rivret / ot
¢ 9% eREsT
e KVA / MVA
d 3@ iy RPM
e ISR IS I¥cYedeest Tl
f  SSIHH B TaRT % ;;
2 HIY I0F A a1 G493 & FafaRad sraH-<! 1 ugaH TEIZeTH Bie T,
N 3R 3T HTf Bl eaat 1 7 ford| T
T 1 Fyvrfor 1
TYYTH (Constituents) | PR (Type) | P (Function) ofea =
a SR 5 3T Repie § 3MU® gRT W ¢ yHd ek W &1
b gRER AT 3R §TE 3R 37U UfR1eres gRT oiid B |
¢ THAMEOR Fig 1 ufRigieif &1 wmmg arfex«= & fog fig @
d TRU-geR YHd wWic &1 Aisd doHEg G g ulRrenfial
e TdiET P R T &1 3T IR a1, ITST Ao S
f HeTR 3T AR A1 3R T 21
g AT eR 6 ?ﬁ?@?ﬁﬁumﬁﬂ?mmwaww%w
h STel SUDIR B8
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7 UIaR WA I ¢ 1 aTell dlec™ 39 I AlE B |

STgaR dTHT ¥ 3R a1gdE fAsor &1 fAaftr o
Frger § UGN fHE 91 a1 YW U F PR
Eick: ]|

Fig 1
CHIMNEY
BUS - BARS
INDUCED Y
DRAUGHT FAN I B
ISOLATORS
HOT AIR AIR cB
PRE
HEATER
FORCED ISOLATORS
FLUE DRAUGHT FAN
GASES
ECONOMISER TRANSFORMER
FLUE
GASES TURBINE
l—
COAL
COAL ( SUPER
— HANDLING BOILER
STORAGE hyeeh HEATER O{
~T1 VALVE
ALTERNATOR
ASH FLUE GASES
ASH
HANDLING
STORAGE BLANT
EXHAUST
FEED WATER STEAM
HEATER
CONDENSATE
FEEEJ}\’A’;TER EXTRACTION
PUMP
CONDENSER
|
CIRCULATING _/@
WATER PUMP
|
! COOLING
WATER TOWER
TREATMENT
CHAMBER
|
B e —_—
T oS- oo T T/t £
2
5
SCHEMATIC ARRANGEMENT OF STEAM POWER STATION :
w

TP SHul WuF o1 @l dig aur Al oaftmmr 1
Il & Pl $ g BT (Draw layout of nuclear
power plant and identify functions of different
layout elements)

uRiere uikiegsii @ figa $g & faftm Re s1dR1
B 3R TAP RS F HTT B ARSI H & g
Arecan wam] Suf % & @ o1 9wd 7

TR R § 73 A | U5 uiied o1 uikggait 4
P UTaR Wic | Jafda gt grem el ot aren
P AR

TRA] Joll T & WS BT GRT B AT (1) TRATY] Rugex
W (2) Ble TaeioR (3) faga SuewmRun|

TRATY W & FAgfofd © & uga™ o 3R 396 s
1 oad 1 7 ford |

TafgT & T 3R 3T fIaRor Aie B¥ 3R 38 SRt H g
Eadl

3feerAer & faftd yrT &1 3 Y 3R e d 2 H A9 Wi
fqaRur Aie Y| TS Bt A=A et / ot
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2 6 T WU-3M0 mR A 3R Sfide e & UaR

pavikakeec)| e / oft P e H

& KVA / MVA 7 AT B b ool RaBER &1 Adad saw), &d
s RPM Titder a1 fdt 3T UBR 1 B

Wz 7@% 8 T diees ¥ 3R TR gl o) Wem IR e & |
amaf &&a 9 TR WIH &I Hd WM emar 3R di dis iR § 1
TRSET B T, 1Y HTH B dTelt caigl b AfAHTH T B e B
. 10 S Frlamr ) o ufiers 31 et

fAafor &1 af

mvga:[ I Fig 1 URgeff & wmarg wrfexia & g faar war
VI - TRUTY] H4F P ATSH T 3 ¢ | uikrenfiay

&1 forg du7 &1 I BN, IHPT TS
5 30 RIS # T WA FHuif e 1 ArorTeg a1 mmmmél

3R 30 UfNefe I Sifd FHRand|

Fig 3
BUS - BARS
s
l B
ISOLATORS
cB
ISOLATORS
HEAT TRANSFORMER
EXCHANGER
NUCLEAR EXCITER
REACTOR STEAM ~ ‘/ L
O——froreme IO
R ALTERNATOR
FILTER
EXHAUST
STEAM
PUMP FIXED WATER
PUMF’/_\
COLD METAL \./ CONDENSER
CIRCULATING
WATER PUMP
S
COOLING
TOWER

ELN4518913

SCHEMATIC ARRANGEMENT OF NUCLEAR POWER PLANT
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qrar (Power) 3 1.8.43
IRAA (Wireman) - S9IRIH 3R iR

fa9era TS &1 IUUT #3d g fafis giafime o fedisgm Riew &1 ue=l= &

(Demonstrate different transmission and distribution systems using visual
aids)

JERY: T 3T o 3fd H 317 Jg R Tl

. ERYM B FIM 3R AR A8 W WY 3R SHBT UaT Tme

. TR G & e Well § SUSHUI Bt Uga Y

. TIARA 3R fEREIYRA TawR =M &1 A8 IR B 3R RivTe A8 IR 941
. T IR B T 3R AR a8+ W WY 3R SHHT Ud1 Fma |

TIgHae (Requirements)
Tt (Tools/Equipment /Material)

. gEUe -1 No. + S8 -1 No.
. R (HB) 1 No .- Hd-300mm -1 No.

ufsar (PROCEDURE)

wiRiers aikiegant H Feean S RRA/SRITARM Tt Hae 3 W A ol 96d g, 3R USRI & W, I9& fafadzr siv
BRI & IR T 901 THd §, TTY T U3 B TR BT ERT HRA TG GR&M i &1 uret s+ &1 =1 S a2

1 rAfiRE o fEiegRM B9 JawesH W o | 4 3 Red &I Al S| e qaerH Ried i & qry
2 SRR/ SERT ¥ e WS @t Tea e oo e 81 orf e & velfa o wfeRly & faftm
| TR G ¢ | A1 BY b ford IUUT SR & few &1

' . . o7 3 ITET Ieg 3R AT Iy BT Iz gt
3 ThfRE ok gRafiRA SoReRH & orgH # SReR § 2| et ¥ AT TR B T SuEiT Ry o 9w

CT SIR PT 3M1fe S i SuaHRTl &7 udl T SR I
qeaE B 5 a1 H a1 fqavr (7, fafkiydr ok &) Aie
e 1
SI.No JUDPRUT PT ATH (Name of the equipments) ﬁﬁi’fd (Specification) Caui (Function)
1
2
3
4
5
6
7
8

6 JUBUN P I BT YT T 3R TP GRT W 7T TR Ig MU Arfeeia & g iRy e smt (3 1,
3R TR eI o1 RATe a8+ ST s | 2, 3 3R 4) B TR &) THaT ¥ TH AN & Tafda
Rrgia =) oft 3

7 3O URIEE W TSB! SIid HRand
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: : 11kV Incomer
Fig 1 110KV INCOMING LINES Fig 2
VCB
<y N
er 11KV
Ve
—
b 400V
110KV
DOUBLE BUS
| £ £ { < Acs
7 7 7 T T
T T3 T 1 T3 cT
LN ‘T'
T
Ve Ve
— — TWO-100MVA, .
MKV, MY
<, 110 Y,
T T TRANSFORMERS cT g
100KV Ly y 2
OUJﬁgéNG SINGLE LINE DIAGRAM OF 11000V/400 INDOOR SUBSTATION :
i}
66KV
DOUBLEBUS
11KV BUS i
I Fig 3 11KV LINE
T T 1
4( q] LA
L Oy
2MVA 11KV/415V, ISOLATING
Ve Ve
SWITCH
‘—’L’ ‘—’L’ ‘—’L’ T NSFORMER
FOUR-11KV OUTGOING LINES FUSE
Ve T
415V BUS o e/
SINGLE LINE DIAGRAM E \/ P>V
w
LTCB
/ / / / / DISTRIBUTION BOX
|:|
I
TO CONSUMERS
2
5
2
POLE MOUNTED SUBSTATION :
w
Fig 4
A .
A 2 B
4%»
kL
3 l»il\ ¢
=
<]
14 12
A%
u
o |11
o) jam ) M Fam ) M ] fam | |
APRIMARY POWER LINES' SIDE
B:SECONDARY POWER LINES' SIDE 1.PRIMARY POWER LINES ~ 4.POTENTIAL TRANSFORMER 7.CURRENT TRANSFORMER 10.CONTROL BUILDING
2.GROUND WIRE 5.DISCONNECT SWITCH 8 LIGHTNING ARRESTER 11.SECURITYFENCE &
3.0VERHEAD LINES 6.CIRCUIT BREAKER 9 MAIN TRANSFORMER 12.0VER HEAD TOWER &
SUB STATION LAYOUT 3
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qrax (Power) 3T 1.8.44
IRERAT (Wireman) - SRR 3R SiaiiRE

3R gea oo faga "= &1 ue=i= (Demonstrate different renewable energy power
plants viz, solar, wind, small, mini & micro hydro power plants using visual
aids)

JET : U AN & 3 H 31T Tg I Gl

. AR St WA FT fIaror 3@ 3R IqDB ARSI HY

. AR T H Yga S BT Udl ST 3R ST Uga ST 3R 39F Sl a1 forg=n
. AR ol T T AR 3RE dIR HIAT MR SRIAT B0

. UaH Sl SaTe T B GRT B 3R IuaT fry o= ara fafts sl &t uga &3
o UG ol HGF BT TISHTES SIRE IR AT 3R RIR&T HAT

. TTES)-3AfRD wie F faftm wRon 31 dRT Y

. YA Td-fagd T F ST 3t ARSI B

. BTSS! WiE FT AES W aYR AT AR T

TIgHae (Requirements)
T (Tools/Equipment /Material)

SEURI -1No . S - 1No
. Ofad (HB) -1 No « WHd-300mm -1 No
ufdan (PROCEDURE)

AiRigre uiRiegsit o Fwean TR SHoil 697 § o ST THhd ¢ diie d UTaR e & fAfHe Toil &1 gRT IR T iR TS
RS & DT & TSI HR TP |
TR XM J Y B A Ugd W& Bt uikiggsit o) urar wic § "afda G+t gram fFraaf @ aaren o=+ @ifge)

1 TR GO IR oY 3R G4 BT {Jar0r e B3| 4 TAMRE & fow @9 & e ofra faeredt Iarea &t e
i A DI & KW / MW il
| s g v 5 HYe: 9R Ual & Fmir, diees X anfe & fafadwr
i ST s s wibe Amp 6 SMIFHan 3M3TYe F forw Ugm 1 71 Are ¢fe Rew fafy
2 39 R W S Ry o A SR g 7 NPl SUGTSl 3 el 1 gRefl w A Gl
3R 3T ydT @ | 8 I e R 1 ¢ =18 ST TR IR a1 ST 811
3 3% BT Pl T 1 P AR AT HY 9 fafde & R IR Sl T &1 AvHEG RY T
LR (Fig 1)
SI No. | SUSRUT BT ATH o1 /fafad=r 10 SRR & o BT o i e
1 | A IR Y0 &
, | tmem R Fig 1
3 . e G || sor 12-400VDC
4 a.aﬂ. ﬁw Rﬂmﬁ — ICONTROLLER RID
DC/AC 3R &HdT 3R dleesl SOLAR 3 pome 'NVEF::ESAC D'STRP'/EEE'LON gg
Rk R P N g ;
6 | frs wvaw & foru et -
.a:la TYPICAL SOLAR POWER SYSTEM DIAGRAM %
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Fig 1 UTR1&{3fi & W= ANfexi= & forg famm mar \k
Sl TUA BT Alsd Ao NG 7| UiRrggei ot
TR FHolf TGT BT GRT 1 F T FioHEs 3R
TR AT 3R T AT B

wiRrers uiRrenfial @1 urar ReA & faftm R &1
R B R TS Ve & S B ARSI 1 $
R frpean uaq St Wua A @ s aed g1

TR VI F 74 FIA A Ugd UiRied B ufregsit
P TR Wi I datta at Jram Faa $t aren

H! @R

1 U9 99! fooTal TOF IR o1, iR T4 & fGarRuT R ea <€

i TUF BT &Har KW/MW

ii 3T3CYE dlecdl KV
iii SAfAHAH AS BT Amp
dqa2

SL.No JUHIN BT ATH
o RIS &1 S=

iR sty

TR

JAAD

[CIFSREUEC
YFIHRR AT (RU)
T FH=acR e (LCU)
3= dlecol TRABIER
SR TS e (1SU)
AR

Ua e

12 e

2 39 Uad Jaob! faetell 9a ® Iudi fbu S arel Iuasvvll/
I &1 Ual A 3R 3! UgaH Hy|

3 29d 2 H USRI & AW 3R I H frau|

4 T F A 3Nd faerelt Idre &I e B

5 ¢S diees Bl I8 G & AT eRa18 & gAqH rpm &1
qic ®|

6 TTR/Afbe faRvamsi 3R ey Adae & 39% Hed &I
qie H|

7 UIBfdd SMUGTSHl d Ut Y& DI A FIfor|

8 U SR H Ugd Sl WIH BT AoHIEG RG IR B
3R 1Y 3R URNeres gRT S HRamd |

14 / fafrdm

O 00 N o Ul M W N =

N
o

—_
—_

Fig 2

1ISU
GENERATOR |

GENERATOR —— RU LCU
HOPER

TURBINE CONTROLER

INTERNAL
CONSUMER

AKE

GEARBOX &

TYPICAL WIND POWER PLANT

Fig 2 URIfEra & Oy Anfexi= & fore few 1 ya=
Solf WA PT Alsd ToHTaS HRT g | Tikrenfay
®! o7 "4 &1 3% IR b, ITHT FeHTES
AW AR AT 3R T T B

wfRigre ufRregefi oY uraR WX & fafird del o1
IRT A 3R TP ol S HUT B TSI HIA S
e fAwean s1gsl-3afae® UTaR WRRH W d &1
IFd g
TR I F YA A A Ugd Uikiars o1 ufiegant
DI UTaR Wic & dafta it gren Frawi ot e
CaEifc|iHy

1 B3SI-3afded UIR Wie & ol B GRT 63, I (1)
BIESIfeTd W (2) dTeR Tale (3) 3afaedd ISR

2 TRe-3afaed Wic & Fafafed ®ol @) ugaH iR 3%

Pl ol e9d 3§ ford| a3

ELN45194H1

TYUTH (Constituents) UPR Cavi

a §¢Y

b TAPI B ?I%(Spill ways)

c S db

d 5l ¢

e XS

f A

g S &’

h caigd

3 gex edfgd & Tfd 3R 3 faaR0r Fie &Y 3R 39 S °
Tof B

4 3feeRAe} & faftrs url & T B 3R o9d 4 B AW We
faavor e I
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Agd 4

ol BT e et / ot
& KVA / MVA
e RPM
3{T3TYC dlees diee
P T,

S T
LERIECE 2 GO ot

%9

faforerad_

Aied =

U Repls H glegl-Sailaed UlaR R B ASTIeG
TART T 3R YA UfRIerd F i HRafd |

T }U-3M0 TB IR fafder ok =ided Faw & TeR
Bl e B

UTaR - araRAT (NSQF TR 2022) - 31y 1.8.44

7 GAfA B s fosTell SawR 3T XiidaH o, Sd
e ar fht o TSR &1 3

8 il dees ¥t SiR SRR AreHl 1 WeA W &=
gl

Fig 3

DAM POWER HOUSE

SURGE RESERVOIR
TANK

CONTROL OUTFLOW

GATE

INTAKE

PENSTOCK  TURBINE

HYDROPOWER PLANT

ELN45190H1
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qrar (Power) 3T 1.8.45
IRRA (Wireman) - SFRRM 3R giafime

fafts yoR & $gaex! @t uga™ &1 (difsal weriA/A) (Identify different types of

insulators (Video demonstration/charts))

IERY: T 31T & 3fd T, 3117 T B Tl

« HT/LT Q139 $HdAEX & UPR P UgdH B

« HT 31aReS A3 R AP d T3 SHACR RTUT B
. LT 3ffaRes @134 W U 218U Sydey RTd #1 |

3TaHard (Requirements)

3SR /7 W1eF(Tools/Instruments) |t (Materials)

. $YACS DI @R 200 mm -1No - P o - 4 Nos

. DEWRIAT6 mm T 25 mm -1 Set . TpIC f%d 16A, 500V -2 Nos

. ARSI WR 6 mm F 25 mm -1 Set . ﬁ%‘[?ﬁ@ﬁ -1No

. WETIR -1No . TPIC &g 16A, 500V -1 No

. IS AR 3o 172 R -1 No . PR e -1No

. @6 ez dat -1No . TPIC g9 16A, 500V -1No

. WR500V -1 No . W?ﬁ?ﬂ - as reqd.
ufsar (PROCEDURE)

TR 1: LT 3R HT UPR & SHA 3 Uga= H3
1 Fig1¥6d® LT 3R HT TZU A3 YR B UgdH B | 2 3% A eEd 1 H dleed 31 3R 323G F 1Y ford|
Fig 1 3 @WQ@TW@WW

Fig 4a

Le
i I

PIN INSULATOR

ELN46196H1

Fig 2 4
¢ R | N
( I [ | ) Fig 4b
I %
_/ §
SHACKLE INSULATOR % ]»7
’ )_ .
Fig 3

ELN46196H4

ELN46196H3
ELN46196H5
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Fig 6

H
7J\/,7
7J\/,7
c a1
SI.No |Sgdex ®19H qieeel 3 Fgcer BT 364
(Name of the Insulator) (Voltage range) (Purpose of insulator)

1
2
3
4
5
6

TTaR - IRRA (NSQF SR 2022) - 31arH 1.8.45
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qra} (Power) 3T 1.8.46
IRRAT (Wireman) - S9IRRIA 3R ZiafiRE

IUHRT 3R fAfirar weras Suwwul A uRfa 811 & e SiRIfRe GaR=E &1 §RT &%
(Visit to distribution substation to familiarize with equipment and various
accessories)

IeRY: T 31T & 3fd T 317 g R Tl

. TSR Pt TRITHRM ATG W 1Y MR BT aT T

. A=A TaReTA & A Wl § SUHUN Ht Ugar B

. AATIT TYR FY 3R TR eI HT R A3 ST 9418
. TG R ®1 TRIFRE a5 W ¢ 3R SHST g1 amd |

A4

STag&die (Requirements)
AN (Tools/Equipment /Material)

- g e “1No S -1No
- U (HB) -1No . WHd-300mm -1 No
ufar (PROCEDURE)

wiRrers uikieeh ot Fdean / TR B GaRH W @ 9 964 3, R USRIl & AH, 37 A= o wrdf
» TR H 791 TP a 8, WY € uiRgfe B TER BT GRT B THY FR& gl o1 urer B 1 fFidw § g B

1 TIAfiRE I Yee s | S| 4 T Red &1 Aic B3| Y TeewH R $iffm & wry
L e s e e e yeH fearsrar g1 3 foe # uefia srf uferiy & fafv wme
. _ ' R G < Alc B & 5T IuH01/ZwanE & fore 9 9
3 IR FERCR & $iJehH H SReX 3 SuHieR faged 7 F1 ord YRET ¥ IR o i B onavTar gt
TG, Wiy, Tfhe Fa, Mg, CT 3R PT SIS 31 el S e B Y e Sy o e

5 Tqd 1 H 3! fqavor (W, fafkivdr ¢ik &) Fie
CCl
SI.No. BT & UPR (Types ﬁﬁﬁﬁ%mﬂﬁ‘lﬁﬁ?}fﬁﬂm (Name of the Wﬁq/?ﬂ'ﬂf (Operation/
of components) components with specification) functions)
1 HSIR P JHR
2 qUIE & TPR
3 AR & YHR
4 I STH & UHR
5 TMEC TR &b UHR
6 T & YHR
6 SUBRUI & I BT Ul T SR ST FRT G T SRR Tg IUF ANTeRtT ¥ R R mu smat @ty 1,
3R AR GeexH &1 R A8+ SRwM S| 2, 3 3RY 4) ) TRE A THN T TH AT F Ffa
Rrgia #1 it 3G

73U URNeS V3P S HRaAT|
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Fig 4

12
11

A S S
A B
3 o q
8= |
=
jam) 2 jam Eﬁrr;ﬂ/r—llﬁl ﬁ
5 67 5 7 6 8 9 8 6 5 6 5 4 10

A:PRIMARY POWER LINES' SIDE

7.CURRENT TRANSFORMER

10.CONTROL BUILDING

B:SECONDARY POWER LINES' SIDE 1.PRIMARY POWER LINES ~ 4.POTENTIAL TRANSFORMER N
2.GROUND WIRE 5.DISCONNECT SWITCH 8.LIGHTNING ARRESTER 11.8ECURITY FENCE =
3.0VERHEAD LINES 6.CIRCUIT BREAKER 9 MAIN TRANSFORMER 120VERHEADTOWER &

SUB STATION LAYOUT z

Fig 1

TOWER TOP

®;
GROUN CROSSARM
TOWER WINDOW
BUNDLE \ [ K TRANE
[
TOWER BODY \
WAIST
DIAGNONAL
HORIZANTAL

MEMBER MAIN LEG
/ <
TOWER BASE / &
S
s
OVERHEAD LINES g
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Urar (Power)

IRRAT (Wireman) - SFRRM 3R SR

S 1.8.47

fag3ra Tgw &1 SuahT #vd g fafira Afdbe 91 o ACB, VCB, SF,, OCB 3(1f¢ & AT &1
we=F (Demonstrate operation of various circuit breakers Viz, ACB, OCB, VCB,

SF, etc., using visual aids)

IERY: T 31T & 3fd T, 3177 T B Fobil

. few @ ACB, VCB, SF6, OCB fHe S B} sTel IS HI ue 3R TS TS FHY |

- ACB, VCB, SF,, OCB & YTl 3t UgA P

. AP (o) 3R 9 3NU) TR P oI ITUNT fPT WF a1 Ah oA & YR 3 Uga™ HI|

3Taxg®art (Requirements)
3SR / 1Y (Tools/Instruments) IUHIT / A=A (Equipment/Machines)

Sdifaes gd fore -1 No. - TR fdhe §&%, VCB, SF,, OCB -1 No.
. DEWRIC6mmI 25 mm -1 Set. |t (Materials)
. FETOTRIACE6 mm I 25 mm -1 Set. PVCQ@%@W4sq.mm11OOVﬁ -10 m.
. TR -1 No. . WR/AEHER & forg SR vl -1 Set.
. TR 500V -1 No. . TR Yidhe gpR o) 9fdyg iR Hedg Agerd - 1 Set.

ufeear (PROCEDURE)

CRP 1:
1 fAu g e sd ACB, VCB, SF,, OCB &1 Afd¥ / SIc=ITeTd

AF3d TS 3R RS B |

2 fou U wfdhe SRt B SABRT 3R ST s, IS
DTS B, T AT B

3 39 - fou MU wfdhe ol & Gom o 3R FEw & 3R
S1-3m3e fyfa 4 34|

4wy gidhe sai Bt A9-wie fgavor 9l o 3R 3% Rl
Gyl

5 fou Ty fdhe SRl @ ordael SR I o &1 ug 3R
IRAT DR |

6 Fig 1,234 ¥ T YR fAU U Afhe SHR & YT &
TgaH X 3R ISP A 3R FHT, Goil/daet WReAr & A1
Rapis H|

7 Tl ot +iifcep &ffd & foQ U ACB, VCB, SF, OCB & THt
YT Y SiFe b 3R a0 1,2,3,4 B fAaRor ol H3 |

8 qd -1 8 YHag Faifent / feft fefaen, fdie, Rar oiik
YS! &b YR BI TgaH Y 3R 376 1 Bl Rapre |

9 e fou fEargy, f¥i Aafen, fou/8ke g ge ik s
(@SR) B Wt TaHc &I Aid B
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Fig 1

INTERNAL VIEW OF CIRCUIT BREAKER

WM4302H1

Fig 1A
1. ARCING CONTACTS
2. INTERMEDIATE TRANSFER CONTACTS
3. MAIN CONTACTS

WM4302H2




LR

SI.No | UTdH ST yrdea o | e fRufa ST / A

(Name of the parts) (Part/Label No) | (Physical condition) | (Function/ operation)
Sifmfe gsat
T HTcae
Wm(Auxiliary contacts)
TTerd U g / g §ied
OL JariH Ug
Flede dise
FAT HhfAo & UHR
fex-aieed e
iR drs Rt
WHOR AT 3R
feurs / feftr o=
e SRR
TEA® Rad(Auxiliary switches)
3T L TS |

3iTge gfdhe & (Oil circuit breaker) 1 a2 ¥ e game/RftT dwfey, Redle, Ra, da
IRGD SR GBI P THR $I UgaH B 3R 75 B Bl
TOP CHAMBER ﬁﬁb—\l’g ﬁ [

2 i crae/4, e fu s, B Sbfen, feu/de g
1 2 BREATHER ToT IR @oR & T gac # Wi |

/ W Tfdhe AHT (Vacuum circuit breaker):

DO DS © N oA WN

—
N

Fig 2

GAS VENT ——

] - —— CIRCUIT Fig 3
FIXED = BREAKING {— INSULATING VESSEL
CONTACT - CHAMBER
DAE\(/JKI;Eé(TINCTION ARC SHIELD | ARCING RANGE [ ARC SHIELD
MOVING - - MOVABLE
o = = BELLOWS MEMBER
7% N FIXED
- 1 MEMB li 1
1 = A0 )
= J
- ami|
N
——— SUPPORTING CONTACTS
CHAMBER
MAIN ARG SHIELD
OPERATING 4 INSULATING VESSEL
ROD \
I
3
TYPICAL INTERNAL VIEW OF VCB %’
E Lﬁ@« oRAIN

LOW-OIL CIRCUIT BREAKER

WM4303H1
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Igq 2

SI.No | UIEH &1 RIC/CER R TR R e / HeTe
(Name of the parts) (Part/Label No) (Physical condition) (Function/
operation)

1| SioRfew fei

2 | e oo duss

3 | "fdmeicae

4 | TR

5 | dd S1Ud

6 |Tdcara
FRATSHT HebToH B TPR

8 | ofsd-Ha

9 | dd SR foweT

10 | feu ofR Ie sre1/ R

11 | fefth fpfes

12 | iR s fRefist / il

C9d-3 # FEies Fsr/Rft feten, R, Ra ok

e ST I P UBRI B1 UgaH B 3R 3% B B
TS B

39d 3

2 e feu feargw, B Aefsy, fou ke g1 s ik R,

Il BIE B, BT 7 W Hatic Bl &g B

SI.No

U HT1 A1 (Name of
the parts)

ué/d9a @ (Part/
Label No)

Rifve fRAfT (Physical

condition)

$Td / "1 (Function/
operation)

© 00 N o o b~ 0O DN -

-
- O

N
N

T IS

T 4T dicde

foraRT v

EGEIRECN

31 g

CIR|

FANHT BBIH & THR
3YaIe e

foy ok $e ge/ =
feftT Afren

Hee Reer / fa  sifde
CIRIER:NECIRE]
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SF, (AP gRITRINTSS): Afdhe s

1 9d-4 ¥ Geag Faifsr/Rftn defer, fRdw, fka ok
STeY! 1T B UBRI B! Ugd B 3R I BTY Bl Reple

oy

2 e feufeargy, & defey, fou e g e & S| &%

SIE]

5 30 B BT URIE® GRT SIHIfed Hrard|

3 gt wfdhe Sl o gyes fRufe & Tarferd &%, afe Sua gt
ar ot foewforyt Y Reaprd x|
4 TP SIUR e sbl BT U FRUf & e dY a1 g

3R 37 1 garc & fou 58 Rea s

Fig 4

INSULATED RODS
FOR OPERATING
MOVING MEMBER

MOVING MEMBER

/

77777777 /

GAS
OUTLET

ARCING
HORN

|~=— FIXED

MEMBER

WM4305H1

I &1 A TH

SI.No

e fRufa

P / IATa

A9d AR

9 3f3ede

SF, 9 gaie

i g

FAMGHT HboH & THR
oo AR

fou 3R e se/f=
fefth Afren

3R Hee Rt / et
12 | Sed &

© o0 N o o o W P»N

P . §
= O

ACB, OCB, VCB, SF, ifde sor & fafdre exa & wrr
IMUP HeH F FUART 1,234 A few e 8|

ACB, OCB, VCB, SF, e So< Iard WHd Aaur
A AT =TT I aTet UTd a1 fBRT o Smuast
Suferal/eTdl @) JHa UgHn 9d g

Tfe 3y WA § gt wfe Sow Suasy T8 §, @
UIRI&® T VT DI T A & forg ylkggsit ot
Arcay gaw== a1 I & @ o1 TP g wet gt
it FH 3T 3NATH I [T HIA & 18 T@ama a1
SIS 9T & SR SUAH & |

TTaR - IRRA (NSQF W= 2022) - 3nar 1.8.47 157



qra} (Power) 3T 1.8.48
IrERAT (Wireman) - SRR SR SifiRe

fagere Te &1 ST #¥d Y fafid UpR & JawxFl 9 M8esR, $SR, Uid Ardes
3Tfe¢ &1 WeRF ST (Demonstrate different types of substations viz, outdoor,
indoor, pole mounted, etc., using visual aids)

IERY: T 31T & 3fd T 317 g B Tl

. fafi YR & TaRRA IH EESR, ISR 3R Uid AISes ey ¢d |
. ERYAl & T sl &1 Reis &3 ik Aie #¥1

.« PIAFAT] P JTY IR BT ARAGP Flbe ARG FAC|

3TagHae (Requirements)

IrTAt Material

. SR -1 No.
. U@ HB -1 No.
- g -1 No.
« IHd 300 mm -1 No.

ufsar (PROCEDURE)

SRt el @1 waedzl & R 2l @1 8 WOROT TWREd °I¢ N ) e W el g oy form

Sl @ ot T T ¥ i @ s e TG P H |
forw fAwead (3M3CSR, SR R Ui HIES) 9 JaRCRH ¥ W a1 el T g 3 fagl

FaRIA § & o 9 B 10 3ATTP W T JERLLA! F o Sl & Y 33K,
HIRETA H YW 31 ¥ Uget UFR1& o1 ufngfan ot 3R Ui TS Wb o § |
eIl & "aftra it yRe Fraal 6t aren s . .
el 11 370 URIES T D! SIid Hrand |
1 983, 39eR, Uid AT S JaexH & fAfis HFT iR S 3R Fig 1: STER WA
e B
2 3 TSl YRET IUHRON SR Ih STARA B RAT A no e
%%QI CcT 3
3 CrBER fafder dieet XfeT emar 2fiae fafty, o9 @, HT %%SV
3R LT <fHfd pewe & IHgR & ol
4 CT 3R PT 3! ZWIATA 3R I7P PR H AZH & g o :DACB
5 3N dlecw, 37T dleesl 3R HIC Pl SWAYH & IR |
e BT IR o e Rt 3IR IR e aiftf anf| :e‘? :e‘? :e‘? :e‘?
6 ' B‘Rj: %Er’ qﬂg? W 3‘ﬁ? SINGLE LINE DIAGRAM OF 11000V/415V INDOOR SUBSTATION §
IR 31E BT fRUfey| s

7 R & TSl ot wReAT 3R I UieRIY A | 3HTafid @@
SR Tlefo ufshan|
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Fig 2: 3SR YA

Fig 2 132 KV/33 KV
OVER HEAD LINE
TRANSFORMER — =
CIRCUIT
BREACKER
‘4&— ISOLATER ——= ‘/
oo o o
LINE CHANGE OVER
U/<— ISOLATER 4>”‘/
CIRCUIT
LIGHTING -
ARRESTER |:g| BREACKER |:;\:|

TO
11KV

SUBSTATION

TO
11KV

SUBSTATION

WM20N1848H4

Fig 3: UId A13¢S Aae R

Fig 3

DOUBLE C 100 x 50
CLAMP

SINGLE C 75 x40

DOUBLE C 75 x40

L.T CABLE TO A SEPARATE POLE

»

e e e

4#////Jr3T
C75x40

L 50 x 50 FOR

-

7500mm

TRANSFORMER BELTING

TRANSFORMER
UPTO
100 KVA

HORN
i GAP
‘ FUSE
|
:T::
L 1|

/S

|~=—— OPERATING

j}‘;‘

L35x35x5 15
£
£ o
DOUBLE C 100 x 50 £l 2
_ 8 %
X-ARM C 100 x 50 I
| —DANGER BOARD ] §
ADDITIONAL CLAMP ‘ L.T CIRCUIT ‘ a8
FOR RAILS, BEAMS | BREAKER BOX | - <
TUBULAR POLES : \ £
=
i I -
' ' =3
E | OPERATING HANDLE | | £ 3
£ | ' =3 N
B | 2440mm | [
A
A 1l
i il Al i
| ¢ . \ A : ‘ 1 e ¢ | EARTHING PIPE
. A1 e 8
. o BHE R .
‘ | | e
I I

HANDLE
Ly
|
i
|
i
i
i
|
|
‘
‘

ELEVATION VIEW A-A
N i & U 4’ E
5
11 kV /433 - 250 V POLE-MOUNTED DISTRIBUTION SUBSTATION WITH A.B SWITCH AND HORN GAP FUSES g
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qrar (Power)

IRRA (Wireman) - S9RRM 3R giaia=e

3T 1.8.49

TRIT/1.T.| T@TS R{eH &1 @1 9°R &1 (Prepare a line diagram of the institute/

I.T.I supply system)

IERY: T 31U & 3fd T, 3110 T B qobdl

o ATYF I.T.I. B} fyavor goreht & crawidR ard & Susmon, i, R, GRemds Ius o e &1 gar e iR 393t

qgaT BT

o ATA LTI F YD AU T Faes AlS [aa0 T B3 3R 39 9 I18
. g&I &, utaR gfhe & e ciafimm 91 8k vl YaRM & argef~i1 Gfhe & T ST UdT T
. U LTI 3t fIga TS Rew &1 Riva a8+ o duR $¥ SR IR &1

3TaRgFHart (Requirements)

AN (Tools/Equipment /Material)

. gRIe 1 No. - Tha 300 mm -1 No.

. IRFHP 1 No. . JUPR Sl -1 No.

- TR - 1 No. . PuPpae - 1 No.
gfshar (PROCEDURE)

wiRrers uikiggelt & 1.T.1 e riR a1 o eiafiRm
JoIelt § & ST 9Pd & 3R 3P I.T.I. § Ug $ 18
g Rivew 31 e o) 9ad § IR uikregei o
.T.| g Ried &) 3187 9uR &1 & g arfezi=
1t B TPa B

IfE 3MUST I.T.1, H.T. STHIGT & 3Fdiid 3mar g, @

TSR AaRYH SUasy g1 TS TRAPHR Swera et
8, @ 3 areh gwes Reew &1 fagwor Fie &3

1 3MT0% 1T & oI R STER TaeRM (CRIHTHR, argfe
IRNTR, H.G W, Afdhe s (AB =) dera tHa onfs &

3T |.TI. P TAHIR Tre J IHRT & T g b &1
TS Rey &1 ¢ & 3R a1 & Aie |

(@€ A Had U IGTeXU & =0 H & TE B, AU 3
|.T.1. & 3R fqarur Al &A1 ghmi)

A9 wie fqavur &1 ug SR Fren a1 |
TSR YRR 3R TABRR / 3 arell Twars &1 faavor
eqd 1

SI.No JUPHUT BT A fafRrpar &1 UeR I
1 ST ot TRem & Y faaRur TRBTER

2 | @I8T TR

3| BFI (HG) T

4 | BT I (OH) A1sA

5 | 3BT U.G. Had BT 3HR

6 | SIS U.G Had HR

7 | FAEE

8 | SHER P IR

9 | TrEdder HIex / CMRI (@194 HieRar ST 3usmo)

10 | CT 3

11 | PT. U

12 | RO S E=
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13
14
15
16
17
18

AT O & Tem

I g7 L i ga

3TITZT U.G. Had J IHTT 37 JIgs
TR ureR 04 Rag &1 e

RN B9 widhe & fore pv. (o= a18) &t v
TR & forg 3 28 od H DB (RWIegRH A1) &t T

3T 1.7 IHRITT H UTeR A e amg e 77 g iR o=y

S TogRA SIS ofifE &1 uga™ iR |

9 1 1 g T U TRIH &1 fagd qwrs Red &1

RTTe AT STOUTH GUR B3 3R 3RRAd B

Fig 1 ¥ T® LTI 9t faga awg Rea 1 @
UR=fUe RiTTa arga @ fd@man T g1 98 $ada
3muas femnfadsr & ferg faar mar @ afea smus) 59
T 99T AR, SMUDT I HI<l & 1Y
3T I.T.1 STYfef WUTTRH HT SR T BRI

Fig 1
INCOMING EB SUPPLY w
a
I 11KV 7
ie
w
AIR BLAST SWITCH T
AB Switch - Air Blast Switch 2
CB Switch - Circuit Breaker
HORN GAP FUSE
TVM - Tri-vector Meter r
UG Cable - Under Ground Cable 100 KVA, 30 TRANSFORMER
DB - Distribution Board 1 1TRER Y
a
{4 AB SWITCH 2
o
w
=
?
> HORN GAP FUSE Z
Q
3 W] || STECTON
—3|§Aw ARRANGEMENT
400A CIRCUIT BREAKER
T -~ BusBAR T
CONTROL ROOM | ‘
MAIN BUSBAR | ‘
\ [] 100 A H [] \
| |
o o] o] [e]
L J 7 _____ L (S L |
31X95 SQ.mm w 31X35 SQ.mm
UG CABLE AL.UG CABLE @ AL. UG CABLE
i &
= x @
o) Q e] o) o
I S| I I
<
o] o o [} [e]
f-— | o T ar
| WORKSHOP-| L WORKSHOP-II | | HOSTEL I LIGHTING |
| I I Il |
ae Lol Lot b by Lo
SWITCH | ] | o | e} I |
BOARD | I || N [] \
| ? I I P T |
[ U D U I (N I DR (I A SR IO Y N
DB &
=
z & z & & z 4 be So 82 gi
= = = Z z = 2 xo FZ =E =D
Q = Z o4 = = I O HE kT k@
14 w o 2 5 I n— XTI &0 &=
[ T = Q @ 5 o= O
Q = < o o 3 8
it} = = =-
— 2
w o

ROOM LIGHTING

TYPICAL SINGLE LINE DIAGRAM OF ITI SUPPLY SYSTEM

WM4208H1

TTaR - IR (NSQF W=Nfa 2022) - 3nar 1.8.49
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Uiaz (Power) 3T 1.9.50
IrERAT (Wireman) - 3 3namy i udteron

S gwerewE & At sl @1 yexlA 3k uga (Demonstrate and identify

various components of earthing installation)

IERY: T 31T & 3fd T 31T Ig HR Tl

. faftr siffr A=l &t ygaE HAT

. faga afvui o ugaa fafira i sl &1 ue= H=A|

. faga uftudl & Suai frg o ara faftm st i<l @) welRia #3r 3R 39% ar o =TI

3TagHae (Requirements)
3R / H1Y(Tools/Instruments) It (Materials)
G.| a”R No. 8SwG « GId8127 mmDIA - 2 meter
IR W 200A 1 I ST 81t & W1y -1 No « G.IUEY127 mmDIA - 5 meter
. e -10 gms + G.IU"I19mmDIA - 1 meter
.« A B - 80 kg +  G.IUsY 38 mm DIA 3R
. TS - 3 bags 12 mm BI¢ fdg & a1y -2.5mtr
© BIP () IRPIA - 3 bags . YSTIR 38x19 mm ~1No
G.I @ 600mm x 600mmx 63mm -1No « GIYHTC19mmDIA -4 Nos
G.I @ 600mm x 600mmx 63mm -1No « GIYdHTC19mmDIA
G.I @ 600mm x 600mmx 63mm g ok arR B -1 No
G.| 9% 7€ 19 mm DIA -4 Nos
G.| 91”R 40 mm 19 mm DIA 81 & I1¥ - 1 No

gisar (PROCEDURE)
HUM=e (Components) AT 3R ST

HUIH~< (Components) AT 3R SUERT

162



U< (Components)

A9 3R 31deq (Name and application)

frpd (Conclusion): IRUeg Hiaw # faT 7T Him=<! &
I SR ORI ford oI UfRiesss gRT srEIfed g

TTaR - IRRA (NSQF W=Nfa 2022) - 3nara 1.9.50
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qrar (Power)

IRRAT (Wireman) - i srama oiv wieror

3T 1.9.51

15y ST AR HRAT SR 31 AxeR/AR gIRT o1k ¥™RET HIUAT (Prepare pipe earthing

and measure earth resistance by earth tester/megger)

IERY: T 31T & 3fd T 319 g HR Tl

. TS F1 3 F T AR B

. o A T e

o 3} UTET R Y 3R BT Uteur HY |

JTagHae (Requirements)

3R / W1eFI(Tools/Instruments) AR (Materials)
G.l. 318 wid 12.7 mm, 19 « G..URY12.7 mm S -5m
mm 3R 38 mm ST & Iy -1 Set G.l. 9§ 12.7 mm S/ -2 Nos
« DEICTR5mmI 20 mm -1 Set « CIPR300 it TfcIbamfedrgsn -1 No
- 0 o, BE % dd & 9 1 e -1 No. G.l. 9139 19mm S/ -1m
« PR, FRIFNAA 1800 mm TaT -1 No. «  G.LU15U 38 mm &A™ 12 mm
. TIRIE (W) -1 No. SR REEIE]I Y -25m
. fOvam -1 No. « YSTW 38 x 19 mm -1 No
« UdcHkeRT - 2 Nos. 19 mm ST Thd & AR A
«  <IW 300mm -1 No. & Y A -1 No.
. AV U 5m -1 No. 19 mm ST &g & TR BRI &
. dsd -2 Nos. T G -1 No
BT @R 200 mm -1 No. 19 mm ST G.1.U13Y & ferw
« 1Ry " 50 mm -1 No. G.l. d%-Te -4 Nos
32 TPL & Y 3hU I8 -1 No. G.131RR 40mm 19mm B & 1 -1 No
Aol B diag 150(L) x 150(B) G.. 9@k No 8 SWG -10 No
x 300(H) mm -1 No. 19 mm ST 8Id & TTY HIR @ 200 THRR - 1 No
- e uie (Afed) -1 No. .« WIeER 60/40 -100 gm
. WO eWR 2 fem -1 No. . i -1 No
IUPHT / U=AA (Equipment/Machines) . AR -10 gms
PG WISy 3R W - e - 10 kgs
& 1Y 37 xR -1 No. .« & Acd [T 6 mm 3MHR - 40 KGS
.« AfHIA - 80 kgs
o TH® (AMHA) -3 bags
. PHIH G IRDIA - 3 bags
gfsar (PROCEDURE)
1 G.l. UTgd 3R FeHe U | 4 19mm N & G.|. g I it R & U aRw 25mm Y

2 38 mm Y I Gl Uigy H 30° &1 foRaT e T, difds

YR O 81 o 7 e 1 feamn man g

3 38mm N I G.|. UsU & gaR RR T 25mm &1 daTs &

S T

164

TaTS 3R GO WP 75mm & daTs & IS 14|

38 mm 3R 19 mm ™ & G.I. Uy &1 Al 63 o i
Fig 1 % fe@mr mn g1

YT $I -id ¥ HH I HH 1.5 Hex B gl W Al & Tg arait
TG T T DY



TS & AT3d T I AUTGAT & F9 & fore uas urg &t
18 & e te o saacts wuIfua =6 forar s
=feq| afg urg &1 a1s ufterd €, df 33 -wufha
forar =T TnfRu)

7 3 1 Hiex ASTS x 1 Hiex TS x 3.75 Hiex e[S Bl
U et w1 g wid|

e &Y 1% TERTS e SRR ¢ 1 gTeifes, 79 g
TP Uga db TS 9eTs ol Jbal gl

8 ¢ §UURU &I FIG 1 H Y 3guR feft fufa & 3 oik
18y &l 919 &1 ST B Aeg I W |

9 WPhsl P IR B URY S IRI 3R I 3R 38 IRDIA I
TTHT 15 JNfiex Bt Fams dd W, 3R Sia & et fewy
B IR
150 mm T HT 7T WieAT ipa g1 gaferg 1 dex
T AT P TH T WieA BT g faar 5w 71
TH® 3R TRSBIA A HY 91 P fore vaiw & ey
150 mm T g1 AT MU & Iifaled &3 &)
39 gt & wR € ) ug et g <

10 TP S! P ST DI IST B Bl Bl TR b HUR I ¢ | TTHIT

15 I D1 FTTE a9 3R UIRY & IRT 3R 150 x 150 mm
& TP THD HI |

ATRTUTH & &7 P gt A R )

11 IR TR 10 3R 11 B 2.5 Hiex deb Sl widr b FIG
1 ¥ feaman man g1

12 E.C.C RH & iU G.I 88 & 1Y G.I. U1ZY 12.7 mm
g Hiex ! Ifed fRUfd # |

13 bl BT YU JTR B 3R it 1 H <Y SFER T
CEiY

14 G.| HIR H Fam|

18 19mm T a1 G.| U3 H o T4 3R 39 G.| 7¢ 3R
IJH-C Y T3¢ P |

19 PIY & HIeAH I T I1 IR dlee] U= STal |

| @1 gt A JuIfed 811 & e e b &1 qwa &)

20 31f AR & 1Y 31 3eiercTs UfeRIY 1 TR0 B |

3 goagls ufoRiy &Y Aud G99 gt fARaRan
Hedex (earth continuity conductor (E.C.C.)) 3 3rdf

TS | & ST oI @)

FHeble T B TP A & e A A FaTs T
BT AT 18X 2 U ¥ U S| (U ot g 9t

T B BE Uel do P I@ )

1512.7 mm O a1 G.| UISU & H1e0H ¥ G.| dR T=T 8
SWG ST

3rdf IR BT MHR 3MA arelt SMyfef Faar & MHR

R R sRar g1

16 ded 3R <A AT BT UAIT Y 3R Jiee hI g |
17 AT S G.LIR H e B |

2139d 1 & BIad 5 T 3 Saders TRy &1 AMH &ol B | 3=
faaRor oft 1} | Y-3AaeIS UfeRly &1 Wit A ugd fear o
b1 8, HIHF DI Sl B

22 g &% for 31 gferier o1 7 Wi A & 34 ura Srar
8, Ugd a1 ¥ 8 Hiex &l gt W TH 3R sy of saaes
TG 3R ST B FHHIR § oS S|

23 312 3dacIS A I A1 3R aael 1 & DieH 6 F ol B |

3l SATEIS & 1Y g ST ugelt HfET Ht ammr
et R o U saae s & 1Y ot S <ft wreE wE
GI'-'fZ'iﬁTH U (recommended value) & HaR 8T

aIfeul

24 39 U URIeP ¥ Sfe A
Fig 1
©6.3 mm MS ROD
CEMENT 20 GI COVER HINGED
CONCRETE TO GI FRAME
(1:4:8) 10 |
14 * 10 GL.
\4‘_] ‘q: PR
N 300sq &b . -
FUNNEL PR WIRE MESH ' < 2
75 | 125 GICHECK [« ~
| - S NUT [«—G.I.NUTS
& <« 4 )4
€ L, T 7 e <
2 AT 1T YCPPIRD | N <
£ R R B = 4. 412 €
s b2 2
=3 P PRt & T
3
300 FG.LWASHER
d 1

M 219 mm G.L.PIPE
212.7 mm G.LPIPE

| 38X19 mm REDUCING
/ SOCKET
iF .
o |

2 CHARCOAL
LAYER

@38 mm G.LPIPE
{—— SALT LAYER

1o
1B

N
¥ =

| ALTERNATE LAYER
OF CHARCOAL OR
COKE AND SALT

] HOLE, @12 mm;

SECTION "XX'

2500 (Minimum)

NOTE: DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.
PIPE EARTHING

ELN2383H1
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¥Td 1

SI.No.

3 gaTgrs M

3 gfeRry 39 &

TFd

f&

5

6
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qrar (Power)

IrERAT (Wireman) - 3R sparsy 3R udheqor

3T 1.9.52

we AT IR HIT 3R 3rdf e / AR gRT 3 ¥I™RET AU+ (Prepare plate earthing

and measure earth resistance by earth tester / megger)

JET: U 3T & 3{d | 31T I B Hobl

. ISI S F AR Sl F 1T wie duR &%

. TGP AFF & IFIAR TS | 4R fe dar 3
. We B 3ffar fue & e
. 3R o1 gdieror B 3R 3 AW / IR F1 IuART FS 3 ufeRie F A

3raxgFart (Requirements)

VR / ATEF(Tools/Instruments)
G.|. ST % 12.7 mm, 19 mm 3R
38 mm sl

« DE. @WRIT6 mmI25mm

. o, 1 fie

«  Hisk 38mmx 1800mm dial

« W3 300 mm x150 mm
e MeR 2

« THT300 mm

. 24 TPI IS & T BT A

«  T13Y = 50 mm

. TS & Y WS ute

«  PHIMHEIAE TWRR 200 mm

. AR HICY5H

. W2 fFm

JUHT / H=M (Equipment/Machines)
.« WRE AR FAfGT Al & Y 3 TR

|l (Materials)
G.1. Uiy 12.7 mm 811
G.L. U39 12.7 mm ™
G.l. gig¥ 19mm A"

- 1 Set.
-1 Set.
-1 No.
-1 No.
-1 No.
- 1 No.
-1 No.
- 1 No.
-1 No.
-1 No.
-1 No.
- 1 No.
-1 No.

-1 Set

-1 No
-5m

«  C.I®a C.I1 1T 300mm SquArE

B SEEE

19 mm Y g 3R IR AL
& 1Y P

19mm AT aTell Wiig 3R
IR A & e Gl A

19mm 9 G.1.913Y & e G
9p-TeH

«  G.I3RR 40mm 19mm 8id & Iy

G.. dR No 8 SWG

o PR T 200 TRRR & 1Y

19 mm ST 8Id
TresT 60x40

- HeRuE
S5
- e

& Hed fosy 6 mm 9ise

o A DI
. IRGA AT DG
o YIYRO THS

-1 No.

-1 No.

-2 Nos

- 2 Nos.

- 2 Nos.

-10 m.

-1m.

- 100 gms.

-10 gms.
- 1 No.
- 10 kgs.
- 40 kgs.
- 80 kgs.
- 5 kgs.
- 5 kgs.

yfsar (PROCEDURE)
TRE 1: 1S1 AP & AR AT F e Qe dur a%

1

2

31 & T G @ie 3R T dfoe

25 mm &1 daTs & oI 19 mm 19 d1at G| UT18Y & Th

R IS D fAfed HY

63 mm Ft Hiels & 1Y FIG 1 600mmx600mm & @

7 faraTy 7MY SR Gl Wi §9FT

FIG 2 B gRIMT 3AR 19mm N &1 G.| Uiy S

Fig 1 600 mm

600 mm

[~ 6.3 mm thick

PLATE EARTHING

ELN2384H1
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TR 2: IS A 3iffr fie &Y A & SR dUR B3
1 @ ild 4 HH I HH 1.5 Hicx &1 g1 W gt & 7Tg art
8 BT 9T BN

IS & AR T DI YU A g9 & g urg oY
18 & fPpe tw Y saacis wfua =18l far s
IRY | i YT BT qTS B T 51 off Tb af I Y-
Hufha far s anfee

2 MM 1m ASTE x 1m TS x2.5m TExTS HT T e} HT
RIRCICE

g1 i 7S RIS YrTeH SRR § 1 greiifes, T gt
TP U TP TS 9818 off ol §

3 Sfea fRufa & Siteng ais & 91y 12.7 mm I & G| U1y
BT T ¥ 3R G| UTSU & H1eaw J A9al G| IR &I a1t
TR IS @ gRT ST 3R Gl W &1 diee 3R ¢ & 1Y
e &% SRt o feraman e § (Fig 2)

TR 3: We P Ugd A aur Aff fie & =i +¥

1 TEI g 19 mm Gl We & T Aheft fRufay & T o b o
2 T fexamon T 8 3R 919 1 of$dl &) Hee A ursu ! fRyf
R

2 APl B IR Bl We P IRI 3R [ 3R 3q IRBIT
TTHT 15 T Bt SHaATS db W S 3R ST & MU &
IS = HY S F wR |

150 mm T &7 TZT WieT Gi¥pd 71 gafg 1 diex
T AT BT T ST Wied ST Y1G a1 &rar 31
TP 3R ARBIG T WX TH & fore vt & e
150 mm & 31 AR Tea Fremet w5 gt @
HTHUTT & &7 BT WR

3 TPS P T B P Wd P W I 3R Y & IRY
3R 150x150 mm &5 & T 15 I &1 ST dob THD
ticg

Fig 2

6.30 mm MS ROD GI COVER HINGED
20 TO GI FRAME
125 |

GL.

2 WIRE MESH
o
© M
T Y CEMENT CONCRETE
© Sl ¥ T s
‘ [™~— FUNNEL
.
|
= ©12.7 mm Gl PIPE |
= |
o
w
60X60cmX6.3mm Gl (
PLATE OR 60X60cmX3.15mm @19mm GI PIPE
COPPER PLATE \/
I
‘ CHARCOAL
I /
R X
k.. A
15 )
= o o
3l 8

NOTE:- P R L PR BT
DIMENSIONS ARE IN cm e
UNLESS OTHERWISE SPECIFIED. .

@12.7mm Gl
(i PIPE

L] COPPER

I} OR GI WIRE

]

BOLT,NUT,CHECK A
NUT AND WASHER ==
TO BE OF COPPER

FOR COPPER PLATE 5
AND GI FOR GI PLATE

ENLARGED DETAIL "A'
PLATE EARTHING

ELN2384H2

JTHUT & &7 ! gt A W T |

Hepic B9 R B 3R FIG 2 H oAy SraR TR
CEiY
@icl & Y Gl R Bl T B

FHble T B P A & RITFA A FA TS T
PTIAAT S| gX 2 U H Ui s1¢f (U Wit g3 It uw
YT BTH § 1 TH B Bs IR AP B IQM |

DIY Y 0 a1 IR dTeet g gt & g | Sl

S B gdt ° IR g1 & e U U 1 aug &

168 TTaR - IRRAT (NSQF IR 2022) - 3nard 1.9.52



TR 4: AT BT U1 B 3R 3 TR BT IuANT P 3 ufeRiy & AT

1 3 R T 3 ZaarS UfeRIY BT Uteror Y| 2 <3t & el AR wedh AR A g

2 3 goacrs ufaRiy Rl oY aneht ghft ot U gaaeis & Wiy ot 1S A1 wue
R gt o1 Rt T A1 @ s T T 2, T SRR 1 & At e g afd gy srd
@ U@ § gudt ¥ 8 Hew B g W @ R wWe gt TaEeIS 7E @ @ 3 saeis A s MR B g |
TAeEIS T R G Y TR A s & wdt &I

3 3 saacis & A 3R RepTs & ufeRly ol AT
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qrar (Power)

IrRA (Wireman) - 3T 3ramy Siv udiemor

3N 1.9.53

/91 3if¥f yeffa 1 (Demonstrate grid/mesh earthing)

IERY: 3T 31T & 3 H 3117 Ig R Tl
. Rre/awr aiffr &t sz

3TaRgFHart (Requirements)

| (Tools/Equipment /Material) arfi(Material)
.« YR fcTHE YUl Y . Pre/aw siftf aren ard -1 No.
b Y ST doiee -1 No.
+ TORUEES U -1 No.
gfsear (PROCEDURE)
e § RAa-a59-¢-U8s ok UR-g-a=A-¢-aI8s,  C s &1 ée (m?)

Biee Bid1 ¢, U8 SUDHU & HIehH | Y T, T § Tep oaferd
3I9 9Y B T AT § (1) I UY B! UR Il ¢, WY &
PR, IUSHRY & §1a AHES 31 3R e 3a 3 Uige dp,
I el TN ST e o1 Jog 81 oIt g1 3fd & 3= & forg
TS JaerH & A 312 A=y oifdf S & @ < ot 1

e/ sifdf

Fig & SI9R:

did T dheaex &1 3BR: 75 mm x 8 mm
G.I: 75mmx10mm

TMeITS (Depth): 8 S &R & 9 Hegy gt § 3R 38
TR & TS & THR B! TUHT & TR §1-T ST ATy |

SIS Bl des o ofaT § 3R Iugad diee 3R T & 1Y [/
3 ST ST g |

A< We (Flat plate)

1 S ¥ PR P TR F3 g, o TaTeIS B gt & )
et fear orar B IE Fam % 3R, fire deder @t o
TS R @ & o 6.0 e ¥ &9 g W a8 & IRY

3R g
2 fire deaer o gaaeic O THld U I 93 §F 9ty

3 dich gt @ R &1 e Feae’! & FW W f3ar S g,
R a1 AMiH @1 T8 gt & iR ¥ wR fear smar g

frs 7 Az ffir (RY 3R o9 Fieew) WHER
A &fas s (m) A Hsaer & Fd AT
B fire &t uRkefia @ams (m)

170

D x fezn @ firs @t sifiwam arg (m)
E v fo=m @ fre &t siftieray dams (m)
F e o Q1 figslt & 9 sifiean gt (m)
G HHMIR deder & did B g, m

H use s deae & Tevrs (m)

| FIE dedex &1 U™ (m)

J oifman g sie, A

K JeeH T$s iRy (Q)

L foret uferierasar (Q -m)

(SIRFT 3y 3R Tieqon)

Fig 1

1
1
A

LEEF=77 X' AXIS

X EARTH ELECTRODE PIPE

CONVENTIONAL TYPR DRIVEN DEPTH (3 mm)

WM20N1953H1

PIPE EARTHING




Fig 2

=

HV CONDUCTOR

|, —SURGE ARRESTER

/ LIGHTNING CABLE
\J

MEASUREMENT TRANSFORMER

CIRCUIT BREAKER:

DISCONNECTOR\

CURRENT TRANSFORMER

INSULATOR CHAN\

MAIN TRANSFO

RMER

IW hd '{
AN

7]
A

D

LV CONDUCTOR

EARTHING GRID

EARTH ROD
GRAVEL (HIGH ELECTRICAL CONCRETE BASE -
RESISTIVITY) METAL FRAME SOl é
SECURITY FENCE &
g
=
B
Fig 3 SPACING AS PER CALCULATION
il
v v v v v vy
? ? ? LIGHTNINGARRESTER? ? ?
EARTH ELECTRODE
l ISOLATOR >
=5 g
POTENTIAL
PP e [7]7)
CURRENT
FEE e [
CIRCUIT
BREAKER I:l—"
cR—f—fn
ISOLATOR b
g SRR\ .
Z z
] ]
[ w

BURIED GRID CONDUCTOR WITHIN 1 MTR OF FENCE

e LISOLATOR l_gmi.

CURRENT

[F1[F][F]  TrRansForMer  [Z]17][7]

] ereaker

CIRCUIT

I s

? ? ?LIGHTNINGARRESTER ? ? ?

o O

\"O/\
| /

o O O
TRANSFORMER< e o /\J

POWER

BURIED GRID CONDUCTOR WITHIN 1 MTR OF FENCE

< [ s

sTs 2 #7

TYPICAL EARTH STRIP

EARTH ELECTRODE (TYP)

WM20N1953H3
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qrax (Power)

IrERAT (Wireman) - 31 spvar 3R wdieqor

3T 1.9.54

TS FET Iuerwur iR e’ #71 31919 (Practice of grounding equipment and system)

JEIT: U 3NN & 3 H 31T g B Gbil

. Iy 1 & g smaxge wrEh @ g e g
. JuHRr T H ST HY

. Rrew k& ¥ fig smazae armht @t gt T
. Rreew IRfET ¥ sna w3

3TagFard (Requirements)
3SR /7 A1eF(Tools/Instruments)
. BT @R 200mm -1 No. 4 mm BRI -2 Nos.
« ¥ QEd 150 mm -1 No. «  3rf v (qfa) - 67x1” - 2 Nos.
D.E. @R e (6.32 mm) -1 No. « diee 3R 10 mm - 10 Nos.
« BW 200 UH -1 No. « THAEIE @125 mm - 6 Nos.
. 3afdes 3 a=ia 13 mm -1 No. « GlIR&HSHX 14 SWG - 20mts.
s (Materials) PVC UIST 19 mm - 20mts.
o I PR IS I8 SWGC - 4 Nos. « GI%T19 mm - as reqd.
125 mm G.| U8y -5mt. S W@ AT 3R (1) R - as reqd.
125mm G.I 3 -2 Nos. + TDHS! BT 35 mm x 8 mm - as reqd.
PVC 'L'd 19 mm - as reqd.
ufsar (PROCEDURE)

T 1 Reew i &1 ey Y

1 3MAGSH 3SR, JUBHRT R Tt Td H o s (Fig 1)
A femmr T g

2 G.| U3 &l thag &R & 7T 6 59 & BT &1 AHIB BN |

3 (Fig 1) ¥ AU & 38R 8 SWG IR o9 Heder ! G
139 12.7 mm ¥ Ian|

4 G| UET S g T T3¢ 3R 3 Haaer o 3 sadeis &
FA Y Hde B

5 Tide WReX & A1 Thd Bl fhr T W1 |
6 ECC ®I6x1" 3HR & T2 Ried o & ¥ FHide 1 |

gfe maxa® & d@f Y sAaeis H UFl & UIRT A
P DY Ul U8 Gl UTSY BT AT HIdT 8

7 TR $1 ITAN dxXb Gt & AH &1 Sl B
8 Ui ¥ SrfHied T B |

9 (Fig2) % SIHR AU & IR ATIRAH TR 3R IUHR0T
JUEHRT TH A Hr |

172

10 (Fig 2) & O19 & 3FIR 19 mm 3{HR & PVC URY Bl
FIc

11 T & 1T 6 mm S Ta THH g & 1Y UTSU UaTE & &7
! fafgd B

12 8IS q AP DI D W @ B

13 14 SWG G.| ¥R &8deR I PVC UI3Y | YR HY

14 ¥ SRR & Y 35 mm x8 mm TAHS! & Ud & WY GaR
T pVC UIST &1 foh T B3

15 &I 3R 14 SWG H8aex R 4 mm Ui gt

16 T <fifTd & TH SR B IUFU J 3R g BR Bl ey
Y 9 $S Hridc DI

17 TR ¥ AR &1 offd de |
18 Ui § rHleH Ut HY |



Fig 1 —~——— OUTSIDE EARTH WIRE 14SWG

MAIN DISTRIBUTION BOARD

MCB
L] 75
I -] MAIN EARTH TERMINAL
WATER PIPE GROUNDING
8 SWG
EARTH CONTINUITY 3
— CONDUCTOR (ECC) — -
12.5mm G.Z CONDUT
?
oy
:
% 1.5M 2}
1 =z
— g
SYSTEM EARTHING :
Fig 2
ELECTRICAL ™
EQUIPMENT
MAIN EARTH TERMINAL A
3M ‘
1
s
2 o
8 2
® @ ® © o o
3M
I
MAIN ELECTROBES ADDITIONAL ELECTRICITY REQUIRED o
— — 3
p— p— (2]
z
EQUIPMENT GROUNDING g
s
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qrax (Power) WM 1.9.55
IRRAT (Wireman) - 3 srame oiv wieror

ELCB 3iiR f¥a grr o <ftdset &1 udlervr (Test earth leakage by ELCB and relay)

JEIT: U 3G & 3 H 31T g B Gbil

. ELCB & el ) ugem &%

« ELCB & UTR Afhe A Hae B3 3R B! HTAUUITESt BT Ueor H3
. WP B &) 7 o R ELeB fRu g wiran B

3Taxg®art (Requirements)

aﬁm/mﬂ?(Toolsllnstruments) SUDBRUI(Equipment)

« BT W@RR 150mm - 1 No. « ELCB 240V, 25A, fefti dfids dee

+ ¥ SRR 150mm -1 No. 30mA & 1Y 2 Ui -1 No.
ELECtrICIAN'S T1% 100 mm -1 No. « MCB 240V, 10A, 2 U@ -1 No.

« IR W 150 mm -1 No. st (Materials)

« 3@ MI (0 - 10A) -1 No. «  10KW 1W 9RR d13-8 aRuad IR - 1 No.

« 3@ MI (0 - 100mA) -1 No. « 5KwW 1w fihes IR -1 No.

. fOhfor TR ¥p grEaR 100 mm -1 No. . UzIged &g 250V, 6A -1 No.

« e Refide -1 No.
gfsar (PROCEDURE)

TR& 1: ELCB & il & uga &3
1 3 Ufieis ¥ ELCB U &3 3R 39 W fow u fafad=i

Fig 1

Cal tlé' | LOAD TERMINALS

Fig 1 ¥ foT 7T gfie wr wifdhr &1 weof 3a gu smufd

effe ok wirs efif=el 3t ugae w1 S
2] m
WX

ELCB

ELN2385H1

SUPPLY TERMINALS

TR 2: ELCB & AT B SIS AT 3R IHPT UN&{0T HIAT
1 gihe 3G A foET SR §ibe AdR P 3| (Fig2) 4 T&0 Rag qamd ofR R URRIY &I 3@ I 3R dioe
2 MCB 3R ELCB &1 =1 fRfy # v §¢ 77 g R P2 IR RPTS F1 e 3
B
3 I S1 B de P IR U S Rl Pl ded Faferd 5 I Aol Bee Bl Rabis B3 ford R ELCB fRu gl Smar 8
P O b b THIER ‘A’ TIHT 5 A HRe 4 Ug d|

| 3feae R @ g we doiterm & v | 6 et ot et oIk ELCB B e 7
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7 X S gdaR feU HaRM & fu ELCB <% &1 39

&Y H OIF g Saa Sdr | f ELCB & fou A1 usar g1 Lo

I eak

10K, 1W TEST SWITCH

(ELCB)

WATER RHEOSTAT

ELN2385H2
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Urar (Power) 3T 1.10.56
9rRAT (Wireman) - DC #=fiF

DC #=fiF 3R 3% cfifaal & Rl ¥t uga= &= (Identify parts of DC machines

and their terminals)

IERY: T 31T & 3fd T 31T Ig HR Tl

. 3t 1 e H=iF F A9-we fAaRu 3 ue iR IS AT BHY

. of& A faftr gRT D 7= Ft arEfE™ & <fifqe & Wi &1 RuRu H3

. R A faftr grT e T F & 3R iR et &1 wfierr 3R uga B
. DC U= & YT &1 uga= He|

3TaxgFart (Requirements)

3R / W1eFI(Tools/Instruments) Tt (Materials)

. THACE DIE-RH WRR 200 mm -1 No. « PVC. 660V US HISYaics Had 3/20 -5m

-+ FRSER 150mm - 1 No. . fre-oe W@ gfe 250V, 16A -1 Set
D.E. TR ¥ 5 mm ¥ 20 mm . TCHT GOl AH-BITSR 240V, 6A -1 No.
(T o T o fer) -1 No. . SPT. TR 240V, 6A -1 No.

IUHVT / U=AA (Equipment/Machines) . B.C. @[T 25/40 dI<, 240V -1 No.
DC HUSE R 220V - W AR 5A - as reqd.
T 440V T -1 No. . gAY - as reqd.

. fa@f&d pc weia -1 No.

gishar (PROCEDURE)

TR 1; 9 Wie fIavur &1 U 3R e $Y 3R bC HUES Wi & il 3 ugeE ¥
1 73 DC HUES U Pt H-We [Jarur u¢ 3R 37 o

1% ol e
eqa 1
A9-we fqavur (Name-plate details)
IATCH
UHR, Aled
CS 2l ) 7
)3 — TReR / Hiex
B3] EC2 I [
CaRERIE G2 %210 - Rie/ARe/duds
R GGG | it Jiee E G 22 [ — amps
Rty (oSS ——— k.w. R | r.p.m
S exc.voltage----------------- die YT Exc.current----------------- amps
K [ R =7 A1) | ES————
ELS I 1) AR — £500:| < L] AN ———
2 et ST ok 1 5T 2 3R el % d9MaT B Fig 1a eI FaR Pl FTA Y T T U1 AH P @RS

Ry Ty R @A Y TP R T 3T @I

4% el R B 3w T8 B, Fig 1b ® i@y Mg

TR AT 3B &1
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Fig 1
1 2
o O
3 4
o O
5 6
O O .
a b %

TG 2: DC HUTSS AN P el & S 1 uheor 3R uga- &3

1" 240V 25W & fore 2@ o9 darR &3 1 (Fig 2)

Fig 2 S 05A L
L Tc>—o\t — PROD. 1

A.C. SUPPLY
240V, 50HZ

N L o PROD. 2

Fadl § Y U DI Bl bad & U A UgaH 3R 39 R
3R TSl & HTEH ¥ e AT J Hde DI

IMF IR FFHA MRS
Tudh # M A Te1 F A raur wa-l @fe
TP 240V AC Fiees TP & 3R 5T TP BT
WeRT 81 ghar gl

oS e ofa Sua A 9 8 ot R &t de Rfa &

ELN31115H2

3 ofu 3 R g B

eecl!

2 AR AT N 1 B a1 Fge B IR S W 2
DI A el ¥ Uh-Tsh dxb Wl H | (Fig 3a)

Fig 3

TESTLAMP  5A S
— —o0— |
&1 20.] PROD T
% é o@o«% 240V, 50 Hz
PROD 2 i
U5 6071 ol N
(a)
TEST LAMP GLOWING
O [ > 5A S

& 20 [PRODT - "% —
+ % E — 240V, 50 Hz
2 PROD2 JN
(b)

o1 20 TEST LAMP 5A S )
% ( ) (%3 4? PROD 1 —{
240V, 50 Hz

% 0,
PROD 2 i N
0

()

e s efifal & 3 el v ot wusf v wwa Ay
ST 8 (Fig 3b), o Wia 1 3R W4 2 A o1 <fifa
TS gt githe & WS I1a1 81 fewforal &) 2aa 2 &
fRpid w1

T 2

SI.No. | e Fss | daw st fRfa | vgam=

1 18R 2

2 1 3R 3

3 1 3R 4

4 18R 5

5 1 3R 6

6 334

7 33R5

8 33k 6

9 53R 6

10 | sRI¥9--2

11 A --3

12 | §I¥--5

ELN31115H3

IDENTIFYING TERMINALS OF A DC MACHINE

4 CRET TP UG 1 I GO cfHel ¥ Hae B ol I Fig
3¢ H g a1 7 SR e @1 gl SiSl wie & R
¥ 2 3R 3 BT Ufeha1 BT QeI SR gRUH o 2 & ford|

e am IR R WHie wies efifqa g+ &
I=qd wadl ¢ Fife Yafua gsfaea Y@y Ay
A9 $T gl 8 Wafe e Wics Widbe & yemr 3w
gl IHdT ¢ 91 WX HA R N9 Pad 3= §sfaed
IR F FRU $O R T THar B

frspt (Conclusion)
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(3% E1 3R E2 & U A fRIfgd :¥1)

Fig 4

S e e o ToEuf'A}L&“%P )
(@ D1 3R D2 ¥ U A R B : o0 [ =g
5 WWW%mWﬁﬁ@maﬁaﬁﬁﬁ; E Z: :i)r_| PROD 2 JN

1 3 il P T g S J e g (@)

el & 913 R &a a1 ot wig o @ a1 e popy— S L S D

uds fig R a1 @ S % Fig 4a & femar man % & 1os 4o

2 3ic Wies efial S T 2| L=
3% Fig 1b 7 1 9% £2 3 =7 3 R ¥ ol 2o 2 & Rt (b) o
aﬁl IDENTIFYING THE TERMINALS OF A DC MACHINE

ELN31115H4

AYe: MU 39 WART ® & g 6 dw | ek
el & WIS W HTE! A IHEaT 81 3 iR 3R
it &= | Tdfta €1 iR efifaet #t it #t &t
SIS ¥ A 3T H1 & forg, e 3 # fw e wvon
BT T Be |

i 3: A ufaRty e & 2 s # ¥ st efifFe & wie &) ugar &3

1 U9 1 & fafed g Ufokiue (SR AT sa @ an) gl 3 af SR oy ofadT &, ot 98 Sie sier efial &1 gidt 8|

¥ 9 el uw ¥ S (Fig 4b) ofe 7Y, o 37 SfEal Y TS| (Fig 1b) § il &t
> T 2 P e U w9 A W &Y (Fig 4b) A1 3R A2 F T H fafgd &3 3R ead 2 7 it ool B3|
: — 4 Yy gl i RIS pics cfiiHdl & 81711 38 (Fig 1b) H D1
o 6 & a9 & rarar a=iF 1 Sist/ha ar R D2 B =0 3 Rifed 3 IR 2w 2 F o e AR
o<t or=g uTg & R H A U

53U ufierds o) giomy feamd|

RS 4: DC A=A & U Bt UgAH B

1 DC 7=F & 71 Wie fqavur &) U 3R S| ara di | 3 Ud® U R Tmst & A1y d9d @i | (Fig 5)
2 DC TR & UICH ! UgaH He 4 U & T fAfT ofk 2ad s & Udd W &1 a1
RN
CIE]
sl. No. SECE ] U BT A UTEH & @i a1
1 2
2 3
3 1
4 5
5 9
6 8
7 7
8 4
9 10
10 6
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INTER POLE

BASE PLATE

Fig 5

MAIN POLE

INTER POLE

BEARING COUPLING

COOLING FAN

BEARING COUPLING

GHSGLLLENTS

PARTS OF A DC MACHINE
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qrar (Power)
9rRAT (Wireman) - DC #=fiiF

3 1.10.57

faf¥ra pc WY 3R S ReR) $t araf #3471 (Carry out wiring of different DC motors

and generators)

IERY: T 31T & 3fd T 317 g HR Tl
. T® 2 UTST LT FATE B 3R HleR I B

« DC Xfe AleT | 3 UTEe WIS Fae B3, HIeT AT $ 3R Tad

. T® 4 UTSE WX & ATHH A DC HUSS HIe Bl Hae v, AT B3 3N TJaATg
« DC HUSS SR B AT e 3R R TS e & =0 § Fge B

. Tees T8 3R PUTSS SFveR 68 B |

JTaRgHad (Requirements)

3R / AU (Tools/Instruments)

. YAS HIATWRR 150 mm -1 No. . ST SRS AT

. TR 500V -1 No. Ul 9 ¢ 3o -1 Set
FpSIEaR 150mm -1 No. D.C i< HICY 220V 3HP - 1 No.

. DE @RI 5mm F 20mm -1 Set - ICDP f&= 250v/16A - 1 No.

. e gy 3imHieR 0-2K 1 At Hiex -1 No. - 220V 3HP D.C ¥f¢ Hlex & farg

. 220V 25W @ 3HP D.C -1 No. IJUGa 3 Tise WX -1 No.
AR HIEeR TrZaaHie 4 fefore -1 No. .« AR HURES DC 220Volts 3R 2 F 3HP - 1 No.

. M ara 30 e -1 No. . 4TEC WIER 220V 16A -1 No.

. PHIFRH WRR 200 mm -1 No. DC HUSE TR 220V 4KW -1 No.
M.C. dTeeHlex 0-250V -1 No. . &WdI 220V 5KW &1 AT A8 / UfeRiy

. W 220V 5KW &1 UGS 150mm A€ - 1 No. HR /A R - 1 No.
M.C. THIER 0-20A -1 No. W(Materlals)
Electrician’s AT3% -1 No. 2.5 mm PV.C. BIR Ael- XS Had - 18 m
3T 296 3N9 2.8 TR -1 No. - TgY AR 15 TR - as reqd.

JUHVT / T=M (Equipment/Machines) PVC ST BIR HId 4 T mm -5m
DC IS HeR 220V 3 H.P -1 No. DPST -ITSW &4 16A 240V -1 No.

. 220V & foIE 2-Ufde wIeR 3
H.P. DC 9uft AteR. - 1 No.

gishar (PROCEDURE)

TRE 1: DC WA Hiex B FATE B, TG HAT AR TAHT
1 IR iR & e v Iuged s & fthad & 3R Sikoic

PR

W Aiex f3=1 ds & Wi a1 7 =6 g =gl
T® T e T34, it T Hd IHY fhad Il ,
PT IUURT &Y forar ST T1fdu| Fig 1 # 99 sRwHe
F wIeEy | AEST P AT T 71 HER W TH
fAf¥a ds @ 1 & e =@ w® I B e
CECAIE SIS

fau T DC TR Aer F1 A& & SR 1.C.D.P ag, Haq,
WSl aRR R 2-UTEe wIR BT Iferd AT &1 997 He |

ggi fiu v &g, W, F9a ok 2-ulge ®IeR &l
&M 220 v 3 HP DC WS Hicx & L 1
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2-fig W WA, U &} Uga™ &, HAaRH BT Ual ag
3R FHHIRA 3R T |



4 e STUM (Fig 1) & IR HIeR &I FHde B 3R 3H T a1
RIE(e G ST | SLNo. | am@fa | NTAHR= | rpm AR
S 3 dee awdl dis o Ft fRufa & & ar =g 1 Fig 1
2 Fi
S LCoP B T IR 2 A AR | 9
R e ik
Pt e &1 e | 4 Fig 4
6 HIG P fa ead 19 oS R Fig 1 TWO - POINT STARTER
7 Wﬁlﬁqﬁaﬁ?m‘lﬁmaﬁaﬁl STARTING RESISTER"R"
8 1.CDP P R 3if Iv Hiex §a 3 IR Wi ¥ &
3Tt AT H 31 T Ucilaf B WIel gl G SOFT IRON SPRING
Tfg MU yeM fHar T 2-wrEge wIdk Siga iR STARTING e
fB1-A1Ss 8sd W UPps & faar 8, ot Wik g
B TgRT P -3ife A F T Aegar U A “ATE L
fRufa & wmar st =nfewy QQOE

freft off Mex & Rad Fa 9y, g6 A P I
I W 3 37 T1feT 3R e 39 faudia fa=m #
EGRIEIEN Y]

=

| SS—

(a) (b)

WM20N11057H1

STARTING A DC SERIES MOTOR

TR 2: DC [T AT Bl HAGE BT, T AT 3N IAHT (Connect, start and run a DC shunt motor)

1

feu mu fafRdat & @R Icop &9, 3-Ufe Wik, W
IR 3R I BT T B |

Tgl fafdar be =ie AeR 220v, 3HP ¥ & T g1
Tfg 2T Wik & IUAY DC e HIeT M e Bt
T8t 2, o) fAfrde &Y agem grml

Gyl

Joft gfeRIe 3R WIR & A-diee Fisd & UfaRIY & A1 37
AT Pl 29 2 T o I

DC X AR &I Ffdhe 3RW & AR Fde B (Fig 2)
Mgfef diees B o HY R A8-we ¥ fu U T ¥
AU Hb P He

e g o vl Bt ST ) St % | Afe 3a=a s g, ar sy
TeR I & IR Jcd |

ICDP &1 AT & 3R fR-¢R Wik e &t a1 R & o
S|

o 31 {3z &t Sifg &% 3R 2o 3 7 aof B

ICDP 1 '3[t PRcb HICR §a B ¢| Td dh Ucllall bR oa
% e RR RUfq 4 7 o1 S|

10 WISI-B AR & ICDP J geT &

Fig 2 THREE - POINT STARTER

1 STARTING

| RESISTER "R"
\
Iy \

1 © : HOLDING COIL

SOFT IRON KEEPER | (NO-VOLT COIL)
STARTING HANDLE |
SPIRAL SPRING |
[ \
\ Al
] A R ||

I

E>

|

|

|/~ SHUNT
/ MOTOR
|

|

|

\
L= i :-\c
ICDP SWITCH

WM20N11057H2

DC SHUNT MOTOR CONNECTED TO 3-POINT STARTER
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¥Tq 2

Joft wfeRiy &1 IR A-giee Hisd BT
(3w #) ufeRiy (3nw #)
9d 3
SI.No faazor xR @t fa=m
1 Fig 2 & 9H= -
2 Fig 3 # ofmifer efifal &l sea® Fig 3 -
\[MAIN SWITCH
L+ ——
|
DC SOURCE } @
| 5
- o \k ——— %
:
3 Fig 4 ® 3¢ Bics cfHdl &I dgdax
Fig 4 —
Q 9
MAIN SWITCH L
‘{ rr— 1
. — \ \
L ‘ ———7 } E1 @6\1 }
DC SOURCE } } Ay } .
! || B2 8
= ~ — ! | B
L _ | §

TR 3: DC HUTSS TR Bl HAGE BT, TTY AT 3R IATHT (Connect, start and run a DC compound motor)

5 dl TS Hiex &1 S & SFTER H&H ICDP f&e H T Iugerd
TS IR BT T B3 3R ST |

1

3 7€ DC HUNET Tk B A9-Wie f[JaRu &Y U 3R IuSB
RS B3 3R I Nl B

a3 UgEH B, 3R QT W DC HURES HieR &
AR UfeRIY & g uteror o3|

faU T DC HURKEE HIR BT IAET & IER T HHR &
9, ©IER SR Had &1 971 B

Tgi for 7Y &y, wrdk, Faa anfe &) ¥ 220v 3
HP YT Ft DC HUTES e & forw &1 3R Hiew Y
e geadt @ @) g, Wiy, Faa snfg & ¥ o
gt Tfgul

1

4-Ufde WIR WA, HARM o B, ATdRke UFT B Wod
Y 3R 3R T | Aoft ufeRieh, QRemee uferieh, F-diee
DI & UfRIY B AT 3R 29 4 T A &l B

82

Fig 5

FOUR POINT STARTER

L STARTING SERIES
RESISTOR

HOLDING COIL

'S
S
STARTING (NO-VOLT COIL)
HANDLE o
=L °/ PROTECTIVE
SPIRAL | RESISTANCE
SPRING | L |
]
L — L
ICDP T
MAIN SWITCH o,
L+ \( — | compouND
| — | MOTOR
I D2 ‘(/
Topc | A |
SOURCE | |
|
| |
- _— — Az |
- _

WM20N11057H5

TTaR - araRAT (NSQF TR 2022) - 3rard 1.10.57



Aga 4

WY & Aot ufeRie &1 a9 (309 )

FRETHD YfoR1Y BT A (bt 3t #)

A-diee Pisd UfaRIY &1 A
(37 H)

6 Jfthc 3RW P 3TIR B9 &1 (Fig 5)

7 1CDP 99 &1 HIek F IS DC MYf dieesl U Fide |

8 g o Y ofiR 4-UTsc Wik god ! 4R-eR d9 d& Tem’
SId o fob ST ISR WR = Ugd S|

9 TR & grA B A= BT T B3| Hex & gr $I fa=m

10 YAIgRM B3R o, ST B YRI R e &, 3R IR feu o1
g B

11 Cradrd o SR 39! ST I W I B
YNGR BTEeR F TR U o) Aiex & e I A
SIYST ST TR | YR HTdeR 3R TIyard &1 Td
B T W YR HA 3R T & Y R §E HA Bt
SATaRIH T il g

12 TIfe 814 T YaqRH PTdex 3R 18 g1y H Tuara uhe |

13 Al & RMMUT & 65 H YTIRM BRI B 6K Y Jad B |
W TS g Feit A e F JrE iR guiv e

1 DI FrEcP RUFT A Ta= feu 3 efR-< Taw
Cxd

14 YGGRA PI3eR R Ward & TIe-eA HI Th 1Y gand |

15 ¥efqara &1 '3’ g at gad 99 wWiard & fiFe 8k
AIRA BIEeR TP 91 Ug o | Yaq=H Ufd e ug | ufd
e Yoo & Hie B i ®
afe 3Ty ¥eTuard & fired U fiFe d dg T8 e urd
g, - & 1 uftea &1 uta #Y| (g1t weruar
3R TR PSR P TP A1Y §¢ PR 31 A1RY)
lald gRI Repls bt 7Y 3R X' e & w7y & fog
PR H RIS BT T8 N’ YRl BT G|
UREAT A e _ SRS | /N IRepHI 1 TS/

wIuard &1 999 X' e o

=rpm

16 ICDP g9 @I §¢ HP HIcx §g IR <, MU & 3P ab
Tften H 1

TR 4: DC RIS S ReR &7 Al s 3 W‘I’E{ (Conduct no load test of a DC series generator)

1 of Il ofR IuaRvil 1 96 o WG|

2 U U SRR & A0 Wie AR &I Ue iR 39D IR
Eadl

3 fau g DC ¥R SRR & el & uga &1

4 Fig 6 & 39R URUY PI SHfeU|

5 TRER A BN AR AT e A

Fig 6

SUPPLY

STARTER WITH SPEED REGULATOR

WM20N11057H6

6 AR B3R 3R WY 1 BT Aag I TRex B Tfd Bi
|

7 UISH YR DI (A DI 38 YHR FHRIT DX fob T-ReR Ut
Fuffea 7fa S gaar @1

8 SR T URa dieesl &I HTY 3R AT Y AT &1 29t 5 H Ale
Eyl

9 its Bc B YR-4R 0.1 TR & RO § T 3R Ude
WU F AU Bies FHie iR Yaftd IRka diees & Ale Y
3R 3% ¢Tad 5 | Rl il

10 DC SFReR 3R TIH HaR & & HR & |

11 ORA Aees Bl Y’ 318 T IR WIcE HC B x 3H&f H 37d gU
Pl

12 309 TfRefes 1 o=t HET 3R wep femamd |
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¥Td 5

Sl. No. |TriiR # wits @i

diee # URT e

Tfd (Speed)
(R TN & SR RRR S AF W )

v A W N =

TR 5: }E WI¥eR BT Al WIS ¥ B+ (Perform conduct no load test of a shunt generator)

1

fau T DC T TR F H-We R HI U 3R ARAT
B 3R 3 oa 1 H gl | (ST fob 3nar 3.1.116 7 feam
T R)

2 fauTu DC R TR & HTd! B ugaH B
3 Fig 7 & 3R g0y &I eyl
Flg 7 L+
[ sPsT KNIFE | 1
SWITCH |
E1q }
\
>
> 1 =) N | T
e I o
a— <V>o-3oov | >
2 A 0-1 A | o
STARTERWITH 2 - | a
SPEED REGULATOR ' CUTIN }
Rhy \ 5
! 5
CuT OUT 2
\k_L(?” z
SELF - EXCITED DC GENERATOR :

wics &g & o [ 3R Bies Reee &l ‘we 31 fR/fa
T I | Ufred 3t Wi U o |
DC e SFReR & 1Y UISH TaR &1 a1 HL

A=A Fi fA=M DC T Rex W Sifdpd fezm & sgaR
B Tifeel afg 9, @t wisw gar & A #t femm
T gl

YT BIEeR 3R TTald Bt Heg ¥ ST ReR BI T Bl
Y|

T fiFe o w=fi9 gRT frw T a9l B H=AT rpm
G

UISH YR $1 71l B 39 YDbR GHRANNIT BX fob T U
Fuffea nfa @ gaar @1

QR TIRT & R TIfa fRR 7|

184

TR 7 U diees 1 AT 3R A9 ¢ 919 &1 29 6 H Ale
Gyl

g IRT diee SafRIy gada & SR gl & Fife
Wits ST A Il ¢ 1 A1S &7 yai § afy geod
IUfRT B, Ot PIg 3@fRIE diees g grml oW
TS ¥ 3@y Yahd & U GHY & e 98 S
DC W ¥ Wies arsfET & Se®? - A g9/ o
TPpar gl

HH HIP R-9R Wics Hic B 0.1 TR I T4

gfe S Rex fafRa fozn & 9o & aravg diew 9em
# HaH e ¢, df UIsH YR $ §g I ¢ SR e
TReR & Wics ¢fifdl @t gqd ¢1 Bics Raiwey/
W[dAeX $t ggad TUT 39 AW Fi 30 F eMTES
3R fR-¢IR farar sir onfRe| Raxd gade @ s= =1
I1eql

10 HIeS B P 4R-IR 0.1 TR & =R # 914 3R UAD
e & fig, Wies Hie 3R Feftd IR diees &I e 3|

32 o9 3 H Rapls B

TITS BIC Bl $ad dd d& I¢IE od dP b IR
oSl YO A F 125% A HU 9 UET ST SavTd
TR SR 31 Tfd $ S $Y | TS Sy 81, A 39

¥e¢E A H g HY

11 DC TReX 3R UIsH gaR & 3HTh He |

12 ORA A BT 'y 3181 T 3R e He Bl X 34ef T 1dd gU

6§13 |

YTH DC X TARER b GaP IS / At-as faRwar

Cakunikdl

13 307 UfRieres 1 3o ST 3R U1 feand|
14 fgfoRed gl & I <o)
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a W&I’QWWW%

b E WIS N BIg Bc ol g, al Yal N Al Jadbd va e TIDITDBRUT AR aeb B 3d H U TUIc HNT g ol
IUds BiT 87 TSRO ?

f 1 3 e 3 g & B & wU H abgedRul
DC SRR & SraRTE Tshed 3 T B o BRUI 7 R & SR 1 °1G R Febd & ot o ved
g b U afe g, @ fafae o <1 aw @al iR
Y TP G 3 e § 1

d BB fARAYAT I HT Bics Hie 3R IR deest
& o9 TH Aleft Y1 Yay g BT R RO §?

399 6

SI.No. TR § Wits $ic dee # 9Rvd aieew Tfa
(9 TART & R RR ¢S TH IR W)

TR 6: DC AT T HUNSS e P @IS USRI fARivar &) Fde, faes g ik Huffea #3: (a) Fggafes (b) TwiRma
1 U MW DC HUREE TR F AH-We a0 & 1 3R

e AR IR TR T A Y (M EEAFAF | O L. A
fore snar 7 o mar @) Je, A T oA
2 JUASY DC HUES SRR i ST & AR Hiey, RaiRee LEEZ ho <v+0-3100v &/
3R B BT T PR | é | o1 ’i
bl G{Wﬁﬁqu, ﬁ'&ﬁ@? Gﬁ?aﬁﬁﬂﬁi‘ﬁ'ﬂ RHEOSTAT = DPST SV\VILT;; 'j' B £
4kW 220V DC HUTSS TR & g 1 afe i 3= 2960, 28A LAMP LOAD §
'i.ﬁ.rl. ﬂ'-‘lﬁq?ﬁ Tlg %' ?ﬁ. m Wh % ﬁa Sﬁ? LOADING OF THE DC COMPOUND GENERATOR (LONG SHUNT, CUMULATIVE) %
e ¥ & Hae BT TG99 HIAT I 5 DC HUNS SRe B T P 3IHR T IuYed TGSl TS
3 DC HUNS TRex & el &I a1t siepd J a1 & § R
Rl sire g ok Wt s wa-wfhe e 3 gan |

4 Wéﬁaﬁwqm%.&wmﬁ}(ﬁgs) Fies et R amf @t el Ry 7 <
g Wige & o fr @ $urds wver 9udt § U N = v
Hurds 71 fwiRma Hurds & g go1 gan 3 &t — '
=0 TR TR AT TS e AP T ds e b g 6 DCHUNES TR P 1Y FAHR UTSH AR = &Y, 3R DC
Pruffya frar o1 g 2 HUSS TR & dlecs P 3P ¥e¢8 AMH TP Tl |
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7 QAP A B
8 WU I WY TS Fgld, ¢ffa dies & AF Al &Y 3R
TP WU & U Hie Al &e, 3R 3% <ad 7 H Gol B

9 TS BT Bl 'X'-3H&f 3R SFReR P A dleesl BT 'Y'-378f
B g gU a1 favar agh A |

9 q 7

1 3T (EXERCISE) 11 fg<fT 3 (EXERCISE)
SLNo |@S®¥c |TPD |SLNo | @IS &e | TPD

HAR BT UPR HARH BT UPR

S for @ efifa Aiew 9¢ 3T @s & iy fiRan
? 1 9gar 31 afe <fiFa dieew e d frar 8,
At SATARD FARM TP - HUSS TN b
e 31 afe ag IR-R Soar a1 firar 8, oY ag =it
w1 9 fifya svex & forg gtar 31 -3 eftfa
died I 9ie 9 Td A a% fRR @ ST UPR &
e B T TR HUGS SIHYeT Bl ol 8, 3R
g ot v A ¥ s Rer Ft Joft & smar 31

e B TS YHR 4 gk # 9geq & fag ar al e
a1 ot &= efifaei &Y aga=T ghi fig 6 H AU wics
ial 3 gea & 91¢ HUSS AR & FARA
ARG P fe@man w1 § 9afP yRfHS F9=MH fig 6
A femmar mar R

10 s &g Widl 3R UTgH TR o HY |
11 9ot &F & HAGRH! DY MUY H ged | (Fig 9)

12 wwwwmm6ﬁ9ﬁa%ﬂﬁ&ﬁ?8@w3ﬁ3ﬁw
& AR Ye & forg et fasivar 9o s |

13 WY ¥U I ford fob 19 91 71 Tt =0 T fda s Rex &
U R, 3R &1 91 iy ®U Q My okex & R g1

L N
\"\°+|_| ®_°
I
I
I
I
I
I
I
I
I
I
I

Fig 9

LOAD

L—
T — o

N11057H9

=]
LOADING OF THE DC COMPOUND GENERATOR (LONG SHUNT, DIFFERENTIAL) £
=

TR 7: DC XS Ve HUISS T-Rex & 1S U $T R 33: (a) Fggafed (b) TwiRra

1 dd e HURES SR & HAGRM &I oid b1 (Figs 10)
¢ Ye FgHafed 3R FEHIRT $uds R &
fore %1 10a 3R 10b # AT T HHR SR} B
RN, IR T &P §RT SrgHifed FRard|

Fig 10

DRAW THE CIRCUIT DIAGRAM OF
SHORT SHUNT COMPOUND GENERATORS

Ad Ad
Eq Eq
A2 A2
D1 D1
Eg Eg
Do D2
a) CUMULATIVE b) DIFFERENTIAL

(I SidiRes Taie Fig 6 3R 7 § faU 71U 3 9 A @ g |

2 TR& 1H VY5 Y 13 dh ¢ Y FYafed R femilRraa
HUNS SRCR & 1T TANT B GIRRIY, IR 2o 8 H HH ot
a3yl

WM20N11057HA

~

3 TP 3T U e TR I THH W 18 fAvdT a6 s,
ST 3 Ugd & U1 H T, 3R S ATy g B

dga 8

| 3T (EXERCISE) 11 31T (EXERCISE)

SI.No | I8 ®C | TPD | SI.No | € 3¢ | TPD dlee
(Amps) e

(Amps)

AW IN|(=

HARE BT UPR FARM FT PR
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qrar (Power)
A (Wireman) - DC w=fi9

3 1.10.58

3ft uTge 3R WRR Uige - DC Hier WA & T H 3@ HT 3R ugar =1 (Dismantle

and identify parts of three point and four point - DC motor starters)

IeRY: T 31T & 3fd T 317 Ig R Tl
. TH 2 UTSE W AT B 3T [ I B

« DC Xie HleX & 3 UTEe W HaE B, HICT ATG B 3R Tad
. TP 4 UTEE WL & HIH A DC HUSS HIeR B Hae $, AT B3 3N TS
« DC HUISS S-I¥eR B AT e 3R bR =T Te & =Y & dde B

. diees ST 3R HUKSS TR dls Y|

3TaxgFHart (Requirements)
3SR / HIY(Tools/Instruments) Al (Materials)
. BIfRHTH @R 200 mm -1 No. PVC $YaicS ¥s8 -10m
. T IBR 200 mm -1 No. . PR HIA 4 I mm -1 No.
e -1 No. «  DPST g& f&d 250V 32A
JUHT / UM (Equipment/Machines) . $gacEcu-0.2 -0.2m
. 3 TEC WIER 3HP 240 -1 No. . SHIIRID TR AT BT RS IRR - as reqd.
. 47T WIER 3Hp 240V
. g R aE -1 No.
gishar (PROCEDURE)

TR 1: 3 UTge WX & UIeH 3R efHf-al &Y ugar &% (Identify the parts and terminals of 3 point starter)
TG dH I oiie J g el &) ofg HRa [ 59
o freft v eftfa @ Tmedr 8, ) 98 oxifar § f efifa

1 ¢9d 17U DC 3 fdg 3T A7 wie faaror ford |
<o 1

DC TR 3W@rRe
diee

T

IR TR

fmtor

Fig 1

STUDS
LAMP

100W/230V

PH o——&——— o
ﬂN@ @ — NO-VOLT
AC _ colL
sumoly  SPIRAL————— o

2a0v SPRING

OVERLOAD —=—[ ;]
L A F
RELAY
N —A o ) )

2] N]

ELN32125H1

FACE PLATE ARRANGEMENT

2 IR e YT b1 Uga Y 3R WIeR 3G 14 3R
3 NepIS & HHN B AT B |

3 guff AR 9IS & TP ofis B TR F S T PG B
3R G TS B WR & 3 fifal  Bde B AU B

L' (Fig 1)!

4 it AR NS F TP fs H ufRly b B Wt @S F
Y 3R G B HAM: AW &l fifAal & Y FAde B
g efifqa ©R o de 90w § 98 effFa ‘P 81 99 iR
i & g B IR AW B THS B " B (Fig 2)

Fig 2

& N
SOFT IRON KEEPER
STARTING HANDLE i
SPIRAL SPRING

I
I
I
i L F$ A
|
|

SWITCH FUSE
PH o om0 =S¢
AC LAMP
240V 100,250V

——— ey

NO———m e e e e

STARTING
RESISTOR"R"

HOLDING COIL
(NO VOLT COIL)

ELN32125H2

AT Ay | far s anfywd

EINGEHEZS Y

e & yga ®a WY, Wi # ulaR Gwrs &t

187



TR 2: 4 UTSE WX & UIeH 3R efHf-al &Y ugar & (Identify the parts and terminals of 4 point starter)

1 e9d 2 H fRu U DC 4 Ulge Wik &t 74 wie fJarur ford |

¢S d 2
DC TR 4T7Ee
dieT
T
GRIge TR
fmfor

2 IR & fIfie YT bt Ugar B 3R WIeR 3G 114 3R

30 RepTS H | 1 otaiel B |

3 9T LT IS F TF S &I ®WIR & gea@ F Hae P
3R G TS BT WIER & 3 chHdl! § Fide Y| d &
TG qP GRS U GUR S ! oifd B X5 | 91d o
Zffelt & § frddt U & Ty 9ehar 8, df I8 ouiar § f

effa L1’ B (Fig 3)1

4 it TR0 NS F TH TS B! UfeRiy & foradh off wws & ary
3R HH: A7 efifdl 7 Q U ¥ dae 1| 98 efiad forg
R Y 3 He gHbT § (A1) el TR T T 8, ot

< axifdl § 98 L2 ©1 (Fig 4)

5 9oft gdiemr 918 & U offe &I Uikl & fanddt off wwe & ary
3R G B HAM: AY &1 A & WY Fde el forg

T R AW 31 THSIAT IHG T §, I8 erHAd 'F g
6 XY fHTd efifTad A BT

188

Fig 3 /rSTUDS
) d,/ %)
LAMP °
100 W/230V o o
PHO——>&——| o
@—— NO-VOLT
colL
AC  sornG |
SUPPLY
240V
OVERLOAD —{={ il |
RELAY A b A P
N /0 o o %
2] N &
&N
2
FACE PLATE ARRANGEMENT 2
Fig 4 4- POINT STARTER
e

STARTING HANDLE
SPIRAL SF’ﬁ“ING

PH
SWITCH

AC
240V

-1
+ STARTING RESISTOR "R"

FUSE | amp

\
\
\
\
\
(‘ NO VOLT COIL
\
\
\
\

PROTECTIVE
RESISTOR

-

N

ELN32125H4
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Urar (Power)
9rRAA (Wireman) - DC w=fi9

3 1.10.59

3t uige 3R Wk uise DC Hie? WIEH & 3, IfdT 3R RUaR &1 (Assemble,

service and repair three point and four point DC motor starters)

IeRY: 3T 3T & 3fd H 317 Ig IR Tl

« DC WRTEH & YN B} U &%

« [T B qT61 BT TS R 1Y 3R TH B
. WUh TS 3R WX UfaRiY #1 S B 3R TE HY

. 9l diee Figd F ufeRiy H qd

. AR s A Ae BN
3TaxgHart (Requirements)
3R / W1eF(Tools/Instruments) - it e aIE -1 No.
. BT @R 200 mm -1 No. . ot eSS -1 No.
+ P QIRAR 200 mm -1 No. ARt (Materials)
Il?t%ﬁ?? -1 No. . PVC sﬁﬁ%@' @A%g -1 No.
. IR WRR 200 mm - 1 No. . PR PET4T mm -10m
TR QIR 200 mm - 1No. . DPST T & 250V 32A -02m
+ AR - 1No. . Sgdcs - 0.2 Ht - as reqd.
© ¥R gIRAX 200 mm - 1No. . $gdcscu-0.2 1 - as reqd.
3 Uge WICR 3HP 240 -1 No.
gishar (PROCEDURE)
YA IWIEE 3R Wﬁﬁi’ﬂ(General maintenance and '
servicing) Fot  THREE POINT STARTER
"7 STARTING RESIST ‘R
. i | \
1 9d 1 # AU TN DC Aer Wik $t 779-We faaror ford| \ ') \
! ", 4 !
9d 1 } ét N . ¢ ON T:ﬁ HOLDING COIL
DC TR (DC starter) STQSEEf e |
| | g\E/EE\IK_%/&\)?\ITACTS
o adke/aee oo S 1)
diee I N My
m — = = \{MAIN SWITCH } }
L+ | —
fafor TRIgd TR \ | ~ SHUNT
| A /. MoToR
|
!
!

2 W & faftre Ul ot uga oY 3R IR 3RG §14 3R
3 RepTs & HAT I ded B |

f )
|
|
TO DC SOURCE |
l |
L~ ~
—J

ELN32126H1
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7 ®R & oy H Plga b gL UfRiY Bl 7| <oed 2 H

Floz TiiiiisaR?lNiGEE;ST R O go B |
i 5 4 i S RITIAT & THY 9T A & HaY § qerar fRufa
& - HoLome ot # ®1E qitad= giar @, @t o uiiare & ==f S|
IRON KEERER | i Smaza® &, @ NVC 3 g0 RT aa U &
STAST:T:\LGL g,:[;f:_g 7} PROTECTIVE RESISTOR HTQ.I' m'
***** i i S 8 Tie % T B Y ¥ i olrals R A |

B
D1
| .
b, | COMPOUND 9 DC AR P WIR Y Hde B |
A },ﬁ MOTOR
;

| 10 DC HIex & Y Sfrawye it SRHe B |
11 DC HIeR A HX AR TH WS Hie R A8 Y|

39 AfET R Wk @1 ey 78t w==n aifgwl afe a5

3 WIR F HfaRe SIaM] T Udl @Ml 3R Aerieg 3R feu 8 o 3, @ sifavats Ra ot s afén o1 &
SIE | 3 Anfeia & g Fig 1 3R 2 Ry e & ﬁq@mmﬁqﬂwwawﬁm
4 UUS WS (FSA H A9 3R Wk 1 By We & fRR) iR Rl ée AfET a5 e &, 7@ o T oo T

ELN32126H2

FOUR POINT STARTER

IR UfRIY BT i B | I BT gR B b g a1 1 &t I
S e T& AfET B1 var T F R wilk F RudA a9
Pe AN B FH HI R R TR F e e d
5 A diee Pisd & I 3R UMY &1 fagera Ffteror &3 sk . . .
e & BV Pe QST B UeT 9T ¢ dedaR faRals Hie

& B [ A" Mavars R Ft wrw= JfE
6 BT (A-die) Pled & Y- JRaTHD TRy & e & 3¢S BIE BT 1.5 AT SN

st BT 51 A 91N 2t 2 & G e ¥ 12 TS BT 2 TR SR 8 W Y el o R
A B cod YT e BT Irad B 3R S Bl Sl B

e 1
DC ¥ 3Td & {1 AmaT=a IWR@1d ufehdr (General maintenance procedure for DC starters)
RskE] PRI e
1 9@ o Tl & U | a) dd-e ws a) PiCHR TS & Ugd G H Tc Bl Hy o
RS = Hieae | b) sfaves b) YR HH |
TS A A DY Q) N TPE &S & IR | ) 2z o ) afer ot R g &5 A1 3
Z? Sl (P ESREY W e
d) S T e) WUDI W B! A BT CTC (HTe <1 IR S) F A o

ST Sl §
TR STe SR TS &Y WIS a1 AT BIsd o ITh B B
SRERA B

f) I 3R RR YU fefgait R Yeiferas Sieft i |

2 AN P URIER |2) Tl ORIy Al | a) TR TSd B! 8 99T deb ol Rufy & 7 3
gfeRIY B Sifa &Y a9 & BRU gl g P

gRuTREE: i) iR Ae HH B

) T SR Tt i) G §U UTCRIY BT THed HIfdd PR R dars J 9ad |
i) ATYPD UR

b) ®H UfcRIY & HRUT:
) e T o o | 1) ST ST GRT 8 & B 1 Y|

ii) Ry &1 oot Arafé | i) UfoRIY 1 Sl Y ASE B
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°qd 2
1 aiee ®igd (No volt coil)

sl.. | faavor RITAT & 909 TR fRufa gear fRufa fewfort
No. RITqTT @t fafy Rufa arE fRufea
1 1 diee BIzd T 1.8.2000 diet
(T e
2 9l diee digd BT UfRIY | 1.8.2000 2500 319
o=
3 T diee BIgA MR BR P | 1.8.2000 5.5 TATTSHH
CIEERIGRERCIGNE
4 UTST IR BT PRETHD
4 gfeRIY 1.8.2000 1000 3/H
e 2
DC WT¢H & fore guwr fAarur a1 (Trouble shooting chart for DC Starters)
cdd aﬁ (Trouble area) PIRUT (Cause) ﬁﬂ'ﬁ (Remedy)
1 WIS HTTH Y AR T 3H-3F BR | 1 Sl PR | 1 it efifal/raRml &1 &9 |
Hc yaifed giaT g 2 ¥S TG TEI ol AT g 2 WS HIAI
3 g9 & YA gaTa 3 GaTa JATAIT B
4 T BT I 4 TS B Hi<de AR I TTH B
2 NVC & fadafed 8 W 8sd §g |1 smafe B amal 1 B & 3y ¥ ged |
fRufa o et e @ & 2 YD b B! B A6 I
2 fyufemr uerd 99% & was! W |1 HR B A A 3IF B
e g | 2 Je@BIg T &I e |
1 S BRI
3 IR gadH 2 YIPIg Yd ude Srad WU gl &1 | 3 Iugad A o b B |

4 +3fF fUfy 7 §sa Som & faweran

5 W ARR Ry BT 2

REK]
3 P Bad! W e a1 4|

1 o1 diee Bsd &b HH e |
2 Plgd Gl a1 sg

3 TifAe S1ym|

4 TRk 8=d R 7 R &1 gdbe

1 3feRars ol &1 Taa afd|
2 R® RS

1 3Yfd diees BT Sif HY 3R JUR|

2 Pisd Pl I&d |

3 US! I AH B 3R A |

4 TRATR S THS B 880 W 39 A6 Jby
TG 5 7 A diee Bigd S JIb 4d
TR IR SIS F 3T &l

1 3flavdis RA o1 3t T Je B |
2 YR HY B

- ITRAT (NSQF =M 2022) - 31 1.10.59
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qrar (Power) 3 1.10.60
IrRAT (Wireman) - DC #=fi9

M uige 3R W ufse DC HieR WiIdH &l 3dFd, Jfdd 3R RUaR &A1 (Practice

maintenance of carbon brushes, brush holders, commutator and slip rings)

JET: T 3T & 3{d | 31T Ig B bl

. DC HRiF ¥} AU-we faavur @} saren &Y iR 39 RPIS B

- DC TR &1 FAflerur 33 SR WRT &1 uar @ & forg 39T gd-udterr &%

. DC AR 3 fSadea &%, 39 JMaveTa B¢

. DC UM & YT S BT o1, T FIesy, FRILER MR X 71 o1 Tawama ok afdw
. DC HIHY &) b | Sig=T 3R ST Uaur H-1

« DC U= &1 fFarRu &31

TagHad (Requirements)

3R / WeFI(Tools/Instruments) JUHIT / ARAH (Equipment/Machines)

. ZaHIREA ¢d fae -1 No. . qyof DC HRAF 220V, 3 HP -1 No.

. foaferger -1 No. . SR U -1 No.
DE WR I 2 mm ¥ 20 mm -1 Set. . BT X EfgdHex -1 No.
MC THIER 0-500 mA ITERAT -1 No. WEﬁ(Materlals)

«  MC dieeHleR 0-500 mV -1 No. PVC ST HIWR IRR 2.5 a1 mm, 250V IS - as reqd.

+  MC diTHIeR 0-250V -1 No. .« AT SR 3 cm ™ - 1 No.

. THIR & 1Y UieR T8 -1 No. . Hla T FRZS (CTC) -50ml

TR 0-50 BT 371, 500 V -1 No. . TSR R AET - as reqd.

. AR -1 No. . fgterda - as reqd.

. g AT 8 cm N -1 No. .« e A9 UBR 3R T - as reqd.

. ZAfded TR &SR 240 V, 50 §eol -1 No. . I FHUST - as reqd.

. S BHfETgd -1 No. . U TR/ FAY-US SR A - as reqd.

. ICSRAT SERA 60W 240V -1 No. . ISR 60/40 - as reqd.

. e we - as reqd.
ufear (PROCEDURE)

TR 1: DC URAF Ft fRUfa Ft it #¢ (Check the condition of the DC machine)
1 @ T DC AR Bt A9-We AR 3R ¢ad 1 H Rpie &1 5 DC IR P fewHed |

R B | (I CTA 1 B A B o1 8| S G SHIE G G S
2 TRAF &1 ex e o SR oA el &t ead 2 B oo e 3 TROTH @1 WU e o Ted
il 3R wie fRufaat & i gaar fpe Te ufvomg a=
3 fRaRar udterr, ufeRiy AT SR IR THEr ST HY WY ¥4 4§ $d B3 fp 929 9 saagR &l gl
3R Rt & eodt 3 H gol Y| U WE-ufrggeni 3R uRieres & Ay gRomal o
4 TG & JHY IURIeRT URIE0T T S{THTT GHRT J T Y Lilkal

3R 9 3 H A &l B |
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¥ F 2

=g ﬁlﬂ&l‘UT (Visual inspection)

SI. No. | faazor & ¥q ¥ Aifew foram wan &
WM A B SH BIE Q)
1 MU BT AT | T/ ANST eT5e I0dT -Tel &
3THR / IS / RIS / &/
2 | TP | o i o e
. TR / BieS / /S
| mm/ﬁ?
4 &faURd W
5 [GSICEENE]
¢§d 3
e & ufvorme (Test results)
SLNo. | udierur &7 faavor T fafy & 9wy | afde s+ @ ugd | 9fdRiT & a1 aden
atem uRomH atem uRomH giomy
1 & g fFRaRar
i) I wieelaa =00 | L e
e T e pe—
R e
) ufeRiy 79 & S
) IR wis i@
i) Tewlg e 0 | e
i) emfeR e T | ||
3 TR A A | e e
i) IR wice 3k Ty
i) Tfc Wi 3R A
i) R ARBE | e
iv) TR B M YCBITE | s i [
V) W%aﬁ?m .....................................................................
S T P P
UTaR - IRRAS (NSQF RN 2022) - 3arT 1.10.60 193



TRD 2: A 9dI¢ IR DC A== & Y &t 9fdg $Y (Service the parts of the DC machine as stated below)

1 Y% Wice ®igd (Fig 1) & UfaRly &1 A1 ok fmfar grr
AU T SHihS & WY W B a1 B | S T HH AT 31
2 dl Pizd B JHH Higdl I dadl|

Fig 1

I
I

ELN32127H1

2 YD PI3q 3R A P o AR & 1Y FYAZA UfRIY B
AT (Fig 2) 3¢ 98 HH § df Bisd &I HH HI3d ¥ Fa|
290 4 T 3 3R AT BT R B4 $ oW BT TS BRATS B
IfTd RIF R & B

3 3NHHIY X BT Hade P Wi AT 3N Afbe P fow
S{THER &1 TRIEUT &l 3F BRI IR (Fig 3) BT 3R STl
o

4 a1 8 9 TS -hd & Hild QST e & ferg dex I de
®:| (Fig 4)

Fig 4 MID-SCALE READING

(O O)

—rAe—— s —

6 TR B TF e &I WUe ¥ 3R TR S g IS Bl
FRICR IR Y SIed 312 Blee b oy SHER/BRICR BT
TA&U B | ( (Fig 5) T9d 4 T G BT QX A & oL B 15
HRATS Bl IFd RIF W T R

ELN32127H4

COMMUTATOR

ELN32127H5

Fig 2

ELN32127H2

ELN32127H3

TEST LEADS

5 Sid o diex A& Tt sme dgeer e o forg waH
21 3f¢ T8l a) U 3= UfeR1Y U gl wfdhe &1 $Rd drar 8
b) T HH URRIY RE Tfdhe B ST F=erl B

ST 5 wrgeer Wt emR aEfET &1 ue e
2, Swied gdtervi gRT e U =AtE ar ey &
PRI M ¢ | TARIT PIA QY W HIE P &
Ug UG 9ATY SFHR HRICCR B ofid B |
IPfrP U T, AR BT TN MNeR gRI ATE,
3N T YIS S S Pisd & fore forar s gavar g1

fe IRIFd adieon & e Wt o= a1 =TS a1 UISs
Pisd YT SITdT §, ol PIgd HI GHE HIgd I IGaT

T qH T §; GO SR, afE B Pisd yyul UTg ST
g, 1 AR &1 Rass $31 & Srazgsdr gidl g1

7 30 §U YD AU & [T HHICR &1 g B | 7d SE a

3HYH B HIe | (Fig 6)

Fig 6

RAISED MICA INSULATION

UNDERCUTTING TOOL

ELN32127H6
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<o d 4
3T 3R YR RP1S (Fault and rectification record)

Sl.No. 3y BT 8

FUR & g 1 718 Priarg

1 TIes Hisd H S (Fault in field coil)

a) G Bigdt UfoRIY WY 30 & THH & / THH T8l §
b) SR Bigel T UTRIY GIRT b GHH / FHH g1 &

2 TR A IV (Faults in the armature)
a) Tic disd

b) 31U Bigd

c) T3SS Bigd

3 PRIeeX U IV (Faults in commutator)
a) 331 g3 AISHI

b) PRI HaE H TG

<) PR AT H &

d) PRCR W RS

e) PR W Id TR

f) TR R Gyl i

g) YTHe & S RIC

4 o | IV (Defects in brush)
a) forgsn

b) aleil ftbfd

) TS §fET

d) arygu f&RT a g

5 3R ¥ IV (Defects in bearing)
a) forgan

b) &

) $1¥

HISHT B HITT§ & AR gid & fHARI Bt ST
TR TGP §hYT S P ghS F §11 U USRI 3R
TS IUYT BITR (fig 7) | AT W1 7, Rt Iughr
3AYP B BTe F g forar o1 wwar 21

Fig 7

—

I
UNDERCUTTING TOOL

ELN32127H7

8 fuféw w1 3R g8 IR & e Srgeer &1 g #¥ | (Fig 8)|
I IraT STl 8, dl 3% SRR B IR IR R gerdT S
THa1 g1 (Tb Y & g

@Wg”%
I:: = [ 2
=
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PR B bad fafar gr1 Aféy <Faq = &
god faar o awar g1

9 R (efm) I ugd Tanfud &% % sd o SeheR &
1Y S fos Mde g WE FRICER &% g1 (Fig 9)

10 fordlt 3ray TR @1 Heg o SR 3R & qy & @ | ¥R
B! gAM & fo1T STEfT ST &1 IuaT HY IR LR B
gag § fufe, et ok e arf & 3 g1 9% &9 ¥ FH
HIR Bl g1 ¢ (Fig 10)

11 BRI Fag B 3 bR 3 & g Wi Ad & Hus
BT FUANT B 1B B | (Fig 11) <8 3 H T DI g IR
¥ o 1 TS BRATS HY Iugd ”IF W ol Y|

Fig 9

DIAL TEST INDICATOR

ARMATURE

ELN32127H9

Fig 10

ELN32127HA

Fig 11

SANDPAPER/CLOTH

ELN32127HB

AR 3 & 91e, 38 §U 31y® & forw e A witw
P gfe AP 1 dl YD Bl HIe

T R A afra srReR &1 A fafvdwr ara e
Y gea P Taxgehar gl

12 KR ¥ FRER FARA P Sg BRI e g, a
Ty HieshaT Wic & fihr ¥ Hiesr &1 (Fig 12)

Fig 12

ELN32127HC

13 BT Ol FARTSS BT IUTNT b S Bles 3R et J
Y, Teaft 3R BTa ST & A1 B (CTC)

14 Wl DT ITUNT PR S B GaTS P 9ird |

gfe 91 $) d9TS Ya aTs | 1/3 FU g1 A1l 8, d a=
P gad ST A1

Tfe RM 9% & WM W 791 9% 96T 8, a1 ¢ 72

# formian g1 gag w8 fafkrean g1 wnfew

5 U S P o B b T T8 SIS 88 W b fad T
gieer § Wad ©U I WSS Hdl ¢l TS I 8l dl Uh
Rt Bgd & 1Y five | 99 & fHART BT FHHIGR I
(Fig 13)

16 791 1Y STel 3R HRICR & Th P 3(d B PR <, HRICR
F IRI 3R foUe T-UwR IR 5 A geb ga1d BT IUANT
®:| (Fig 14)

Fig 13

S

30

XX

RSSRRREET

ERRRXEEIN

QLRI

RIS
etotesetess
Neletese

FILE

ELN32127HD

17 S $I T gl § SHgT H1 olid of b 5 glee dRLeR
g T 1.5 mm (1/16 ) I 34 X 81| A a7,
I 3¢ HRICCX & TNMHR IWd gU JHAMINT B | (Fig 15)

Fig 14 BRUSH

NEW BRUSH\U
I BRUSH HOLDER

7

ROUGH SURFACE

GLASS PAPER
CORRECTLY

BEDDED BRUSH

ARMATURE

ELN32127HE
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18 T TG &1 Sird 3| Al I THRIGY &, 11 59 I aard
R Je B S Wi Y A a1 Fiar grr fag e A
1 e B (Fig 16.)

Fig 15

BRUSH HOLDER

| 1.5mm MAX.

i COMMUTATOR

ELN32127HF

19 W fRR 3R &ifa & fore foafen &t Sirg &3 |
20 foafer &1 firgt & aa ¥ SR iR fa1s aral dd & 91 & |

Fig 16

PRESSURE
INDICATION

BRUSH
HOLDER

BRUSH RETAINING
SPRING

21 S8 & 80% deb T GRT SRR U1 & A1y raebral
CIER ]

ELN32127HG

22 Sl foafiT BR1E 81 S9! Ugd™ &1, WR1d f9ai &1 diem
91 &1 Heg 9 ger ¢
23 39 99H fafdw ard foafer 3 s

24 TR fyafi wie &1 grarT fibe &% 3R foR faafr & s
IR 914 STA & o o 3R Wie &1 IWINT b TR U
# fagfr & 2mue W gad | (Fig 17)

Fig 17

PLATE
TUBE

INNER BEARING
PLATE

ELN32127HH
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qrar (Power)
9rRAA (Wireman) - DC w=fi9

3 1.10.61

DC Hicd Wies iR 3mH=R fAdzor fafyr &1 nifq fA=I0r AT (Perform speed

control of DC motors field and armature control method)

IER: T 3NN & 3fd T 319 g HR ool

. DC AR F AN-We a0 &1 e 3R ISP ARSAT Y
. DC H=H & efif=ral &t ugaE w3

. DC Y€ HIeR FI 4-UT5e WX 3R e Wit WA & ATHAH | Hde Y
« DC Tfe HYex U1 &Y 3R Tamd
. DC HieX 3t fd 71d

. X[C Wits Beld WA BT SUUNT HIP DC HieR Ft 7fa # ulkada 7, 3R wies Fie 3R fa & diw Ay $T1 uar g
. AR Afdhe yfoRIYy &1 ITNT FIF DC Hier Bt i F glRad= #3 3iR AR s 3R fa & g Tay ra &3

3raRgFart (Requirements)

3R / 1Y (Tools/Instruments) JUHVT / WA (Equipment/Machines)

. 3YAUCS PHISTWRR 200 mm -1 No. DC Rfe HeR 220V 3HP -1 No.

.« TPIER 200 mm -1 No. . Refiee 220 37 1 TR -1 No.
Electrician’s ATS® (100 mm) -1 No. . 4-U7g¢ WX 15A 220V -1 No.
MC THteR 0-1A -1 No. . R8T 20 37 15 TARR -1 No.
MC dieedfiex 0- 300V -1 No. . 3 Tfge WITR 15A 220V -1 No.
ToIieR 300-3000 rpm -1 No. Il (Materials)

.« TR - 500V -1 No. PV.C. $YICS Hed -10m

. T ATPIWR -1 No. . HEA 2.5 T mm 600V IS - asreqd.
MC THIeR 0 9 15A - 1 No.

ufesar (PROCEDURE)

TR 1: DC Tie Hiex ot Tfa &t &= fizror faftr grT i@ $3(Control the speed of a DC shunt motor by the field
control method)

1

& 77E DC Xe WeR B AH-We fIaR0r e H 3R 5 1Ay
T 3.1.115 & TR 9 1 H &of By

faU T DC Tfe Aiex F T B UgaH B 3R
TATA 3R STHH & forg uiequn|

fgu T DC e AR & ST & oguR feiiee, Ty,
Jeediex, f& 3R WS &1 Iugad ol &1 9 B

e ST & SIUR FHaRH s8] (Fig 1) |

e Bits Widhe H TAdH HioRIY 3@+ & oy Wics Refiee
DI FHe 3¢ Rl & |

T YHIAT T & forg RReivee ot fRufa yRY & awg
Fe 33e fRufa o g1+ anfyul

198

Fig 1 L

.
RATED DC
suppLy | _(V 0-300v

\
| 16A
L- N =

SPEED CONTROL OF THE DC SHUNT MOTOR BY FIELD CONTROL METHOD

6 &g & meom ¥ WS AYfd diees Ar] B 3R Hiex &
4-T1$C WIER gRI L&

7 Td, IS YR, dieds B H1Y 3R 2o GBI 2 | aof B |
8 TWics U ufeRiy o1 TRUN H S Wits Hic "eTl|

ELN32128H1




AM-we fIaur d 71fa A9 & 130% B TUET B3| A
fFruifva a9 & 30% & 3if¥re aE) g+ arfgul

Tdd&uT (Observation)

9 TAH U1 faTQ TIfd, Wies YRT 3R A dlecs &1 AT 3R
= Ul B 29t 2 H ool B
10 Hiex &1 3MYff o R |

11 & P X-31&f T R 7Y B Y-31&f & [ §T, T A1 e o
T §9I19 & FC e SIS

12 T, Wits URT 3R Bics T P Sid JaY TR FbT STefd
U S(UAT 3fqaidh ford |

T A2

SI.No giees (Voltage) TS IE (1)

BITS BT (1) TS rpm (Speed rpm)

ool bhlw | =

TR 2: =R ufeRty fAftr gRT D vie diex & nfa # et &9

1 77 <fe AR BT A9-wie faavor Aie Y 3R 39 Rapls |

2 U TN DC Te Hier & fifal &t ugam o IR IYARA
3R USS & forw wdieror ¥

3 fau U DC ¥fe AR Bt AE & IHIR 3-WReE W,
fraiRee, wfieR SR dicetfier &1 9a- &1 |

4 e S & SIER FHaRH s8] (Fig 2)

5 TR gRuy Refe &t we sm3e fRufa & T |

6 S diees AN B 3R 3-UlEe WIER BT ITANT FHR AleX
TE B

7 TR B M, 3R e SR dieed & A0 3R 3% ead
37 gol R

Fig 2 3- POINT STARTER
L A F
ICDP SWITCH
L+ s o
[
\ RHEOSTAT /
| 50 Q,4.1A . Eq
RATED DC | (td-curin
VOLTAGE ‘
SUPPLY ‘ n
| 0-300 V B2
| -
L _‘K—E g
SPEED CONTROL OF THE DC SHUNT MOTOR BY S
ARMATURE CONTROL METHOD g
—
w

TTaR - araRA (NSQF TR 2022) - 31 1.10.61

8 3R Tfhe uferiy o efR-ofR TTd ok emfar & 7ifd oik
T SR Fie SR diecdl &t o d B

9 TS T & forT TR WS 7 i qreRId |

10 TR BT SMYff B e B

11 X-3f81 B eest 3R V-31¢f § 7Ifay T@rd gu 7 e & 1y 3fiR
TR diee fa=Ivar ag sl |

12 MR ¥ diees 3R T & ol Yy R YHT STed g
3o ey ford |

ie: 9% emf =
E, = TWISS Jiec™ - Tled MR Hidhe deeel g
SE-IR,
=E-1, (Ra + Rar)

E, = UQSS diecdl - (HfaR® SifeR UiRkiY gia + a8t
3R Refee gia)

iR TR UfeRIY 1T &Y /10g A gU, 89 MR = 9%
emf £, & diceet +f A1 wahd B

e (Conclusion)
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e§d 3

S.No. 3R Bie () MR & 3h Y diecs s rpm fewforat (Remarks)
(Armature current (1)) (Voltage across armature) | (Speed r.p.m.)
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qrar (Power)
9rRAA (Wireman) - DC #=fiF

3T 1.10.62

DC HRAA & 3fiagTieitT/fAafia Y@v@E &1 uekiF (Demonstrate overhauling/routine

maintenance of DC machine)

JERY: T 31T & 3fd H 317 Tg R bl
. DC A=A ¥ AM-We a0 F g 3R B! RS B
. TR A=A &1 T=a e w3

. ATSfET & ufaRiey &1 7Y 3R sgARH F g w=ite &1 udteror w3

. DC AR & feTviea &3¢

. DC W= & UTE ) A1 HY

o TR BT U0 B R FRIEeR BT e &3
. DC A B! fihR & edvaa &3

« Y & 19 3R T S S B ARG By, 3 IJpx 3 3 R & frag a3

. N-ANS 3R A R WREBIAH B &g B3|

JTaRIHAe (Requirements)

IR / |TYE(Tools/Instruments) ISl / 90 (Equipment/Machines)

. QA geR 6" -1 No. DC T -1 No.

- BER500 T -1 No. Tt (Materials)

.« BT WRR 200 mm -1 No. . frterdw - 1litre.

. YR UF 100 mm daTg - 1No. . g s - as reqd.

. WRIT5mmJ 20 mm - 1 Set . P CCEARTES - 1/4 sq.m.

. TRSRR, gl Y -200mm g 3 for e e 2 - 100ml.

. ano'x 3(10 mm -1 No. . ¥ -1 No.

. TE AT DR - 25 mm . YsIWRAR1 - 200mil.

- TR 500 Eh?t'. - 1No. . BT &AS 300 mm - 1sheet.

. sam 12 fie - 1 No. . ¥SIR o0 T - 3 Nos.

. TeeHd UIeR -1 No. . TEEd T S.A 40 - 1sheet.
ﬁﬁ'c’,uagaao—s?wmmsqw -1 No. e - 100gms

N = R B | EE U ) -1 No. . X fearrT 3 T A1 wHg - 100gms

.+ AHIR - 1No. . TG aAdbel 3 it aif. 20 T T - 2 pieces.

gfshar (PROCEDURE)

TR 1: DC AN B! fEgded, 3¢ 3R Herdwa #

1 <¢9d 1 ¥ A0-wie fqaRur Al H11 (Ex TAT 3.1.115 & THH
<Sa)

2 T =y e Y 3R T9d 1 7 I B N 91 A Rl
P3| =2 At RoE el A R o

9d 1
IR AS......... Kkw o
T Jee A
BRC.coooere TR §
A e RPM |
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3 ZARM & fory WIS iR SMfeR &t argfeT &1 e &%
IR T9d 2 H Ale B

4 WX B 911 Gag DI B B Ugia/Mel & da | e
U IW FHUS ¥ IR Tt iR W ger <

T BT UART T B

5 I G & U gHf RRT 31 wiel ofk 9l W ua & F=ie
181 (Fig 1)!

Fig 1 Q@

P 3 N
A “Soa
#* A

R C
/ \

~ =

f f
IDENTIFICATION PUNCH MARKS

ELN32129H1

Tqd 2
A= Tdtgror e
SL.No. |cfiaal & d= T 3 | SgAR UfaRiY
SfIaREIIeHT ¥ Ugal SNARGIIHT & GRM SHIGREIIHT & &G
1 ITHRR 3R e Bies
2 e 3R 9ol Wi
3 it wics 3R MR
4 e A& g aiet
5 qrst & forg guft argfen
6 aTSl & forg iR afEn
6 3idWe & oy H Apx o fRUfS &1 fafgd w1 & fawl .
7 G FA & g sr-gies & s AT | (Fig 2) N
Fig 2 LET
LEAF SPRING A N B =
comumron &9 DTS Mo I AW U @I (Fig 4)
srushHowoER uEHANS 7 @ T T g, S, AT N T B T
8 Tl Qer ¥ el P | AR gt s fibe Wi ot 2, @ Tt 31 gem & fore frgh & dwr & gairar s afe
el 1 Sih S 1 SiTd Y AR YAl P EHARA S (Fig3) 10 MY e @l  Toe 31 i 3 3R o ST W1 a1 U
Fig 3 END PLATE (COVER) ﬁ?: aﬁ BET a-l
\(sm PULLEY 1Y 1 Yeft sl GRT TR AR B UHgaT 3
5 e & TP BR & TR-4R T arfer iR &1 a9
FURN IN CLOCKWISE il & A1 Wies TSN 1 IHw 7 ugaTd|
T R Py 11 SR T 3 R e a8 SR @ o BT 31 (Fig
q PULLEY PULLER 5)
IJ amtrot com 1D § 12 AR &) ge-pe a1 e & oy wifd BY |
S 13 Faufer g o SR o Rafe @) T (Fig 6)

14 foafed &1 9% H1 | (Fig 7)
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Fig 5
END COVER

MOTOR CASING

ARMATURE
COMMUTATOR

ELN32129H5

REMOVAL OF THE ARMATURE

Fig 6
f
2
REMOVAL OF THE BEARING 2
L
Fig 7 CARD BOARD BOX
PLASTIC PAPER
&
a =
b 3
STORING THE BEARING AFTER CLEANING 2
w
| fafei o Ted, 3R Srayuf ura s 81 |

15 ool &) Y # SR Wifed TR ¥ HaR B (Fig 7)

qu faafie & 9w $F S=d T8 81 99 9P

TRed 7 81 99 a% ¢ faahar 3t 3% @ 7 Fe|

a1 g @ieq A Ugd adhaT S HIB G I |

TR # S eI & forg, fermm-fdsn &1 e 38

(Fig 8)

16 T 3R ATHR BT F= T B B AR TR AR A
Eyl

17 TeR & 1Y R B uftermn YR fHar srar g1

18 T, SR SR e wicy &1 fiFR I siiwad o

19 TMUE & 1Y J gHIHR YMUE ST BT B o B 3R

BIEIECKR]

g eTse (Yad 7)) uran &irar @ @t ofd-Wie W B

e Y 3R 3 wH | fR-¢R Praas wws B vy

q, ok w1y gt godt guTa & g U & gevgy B

Fig 8

1) USE MILD STEEL FLAT ABOVE
THE BEARING FOR HAMMERING.

2) USE A METAL TUBE (MILD STEEL
BUSH) ON THE INNER RING OF THE
BEARING FOR FURTHER INSERTION.

ELN32129H8

GUIDELINES FOR FIXING THE BEARING ON THE SHAFT

20 S Pl gIcex | ST, I HT <TSC JHMNNG By, 3R ufcha
1 YT Hd §U ST 1 98 B (Fig 9)

Fig 9

M UN-BEDDED

S

SILICON
¢ ABRASIVE PAPER

BEDDED

METHOD OF BEDDING THE BUSHES

ELN32129H9

21 Td 3 & TR ApR-3MH B 3ifay wiel & T

22 S fob Hiex fa fobelt Ut & e w0 § 1 BR Q! §
71 781 | Tt Pl & fo U Ib-fore eaw 3 H &1 18 B
TR SHTIRIA Pt 911 d & a1 THt U Hiad W1 |

23 dieeHer, THIeR 3R HieR H1 3¢S WS dlecsl Y BT B

3R N-dre Fe, fifa dieest 3R rpm & ATY
¢9d 3
SI.No. AB-TaT (Check-list) fewforai
(ﬁm) (Remarks)
1 |”R
2 | Ew
3 | AT
4 |defarfiee
5 | Fe, U, Fued 9d 9w
6 | dOHME SRR
7 | AUEE A Y
8 | = 3t fRufq, Fia, g, dtafer dia
9 |diee, AcTRe
10 | ¥ 30 e
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Jrar (Power) 3 1.11.63
IR (Wireman) - T & 1Y SiawBTHR 3R AC Hiex

i &1 I 3, fafts Riva e SiiR 3t el TR & sraadl @t ugar & 3R
I &1 (Verify terminals, identify components of various single phase and
three phase transformers and carryout wiring)

IERY: 3T 3T & 3fd H 317 Ig R Tl
. Rivra Bt TRIEIR $ A9-wie F IR F) ue iR IHD ! ARSI HY
« H.T 3R L.T S18<7 &) uga= &3 |
. GRTURGdA 3ruTd (@gadar eurd) Fuffea #3
- dieetier fafy
- uHtex fafd
. 3N B TAEIHR F A0 We oo $1 v iR g e HY
o H.T 3R L.T argfEn & efifqal &t wim &3
. 3Nt B TAEIHR B Teras st B ugEE B

JTaRIHae (Requirements)

3SR / A1YF(Tools/Instruments)

. dieedlex MI. 0 - 250/300V - 2 Nos. . RTa B TR 115/230 dlee,

. 3HHER (0 - 500 37H) -1 No. 1KVA20 -1 No.

. 3mflex MIETZY (0 - 10 amp) -1 No. . 3 - ol CIIWIHR 415/240V, 3 KVA -1 No.

. 3R MI 100 mA -1 No. . 3-Tol CIHIAR SYC 415 V

. dleeHier MC 0-15V -1 No. 3I3TYC 0-500 V, 3 KVA -1 No.
DE TR I 5mm J 20mm -1 Set. TRt (Materials)

. YACS FHIAT WRR 200 mm -1 No. - IS5 & DPST 16A 250V -1 No.

. UTg®H 200 mm -1 No. . U-§2T 6A, 250V -1 No.

. Ml dleeHter 0-500 V . BT had - as reqd.

. AR -1 No. . TE AT 40 W, 230 e - 2 Nos.

JUHIT / GRAH (Equipment/Machines) . PAfRTAS - as reqd.
DC 3Mmgfef 12 diee -1 No.

gfsar (PROCEDURE)

TRF 1 : fifal B uga=
1 RRA %1 S e foF 1 7 feamy e siwier & 9ry

ARFET (H.T. & LT) S Tafird effaelt &1 uar erma| LT ®U SIS TEWINR & b H agfew o1 ufasiy
Y g
Flg1 Tr1 230V/115V,1kVA a:h' f’: ]aﬂ_ﬁaﬁ{émgﬂ
i ugell Sist 3N T8 HT/LT aRfET g

) H ) EASE S Fs HT/T ARl §l
3 guI-ge Rag & A1 ¥ DC 3MYfd &Y HT | B & 3R
JecHiex BT LT I Hae B ol fos Fig 2 & foramar mar g1

(o)

CIRCUIT FOR IDENTIFICATION OF TERMINALS OF
SINGLE PHASE TRANSFORMER

2 3fmHieR & Iy UfeRIet B HUBR HT 3R LT aEfST
fRuRT ®¥)
204
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Flg 2 Try aq

az

s
1 Aq
HT
.
B- 0-12v
Az
NOTE:

INSTEAD OF THE BATTERY DC STABILIZED POWER SUPPLY CAN BE USED
CIRCUIT FOR IDENTIFICATION OF POLARITY OF TRANSFORMER

ELN27106H2

TR 2 - ft B TABIHR & efHal &1 g B8

4 HTSHAA BT A, 3R A, & w0 & fafRd 31 LT el R
a, ¥R a, & TUH RAfgd a1

5 URI-ged 99 A | deetiier & g & fasmur &1 e
| e Taw Tel foxm o f3afa gar g, @ <filaeaf mam
forgl &1 S T |

6 LTl § 9 dccHler HaH Bl gadl 3R LT eRfTal )
I T &I gt afe fagoor faudta fexn & 81 o@ gxr-gea
99 #1 TP IR R ¥ gad ok ¥ b dieediex O fo=m
# f3afa giar g

T A 1

HH I :
KVA :
T HT
LT:
TR HT :
LT:

A @ ﬁ?R'UT(Name plate details)

SR HIUSPR:
WWW:_
P GHH :
MFG &1 dRia :

qE BT T

2 <ffadl & & 9l &1 udl I & U U6 AcciHieR &l
JUTNT B AR TR0 &1 Sira 11 (Fig 1)
3 @ s MRS U, v, SIRW, BT 15V 3¢ 3MYff TARL

72

| ELN27110H1

TR 3: 3 ol CIABTHR @1 TR B Iga B

111KV CII IR JEReRH ATS H Y= 3 e Iugad WIRBRY
¥ 3 U &

2 U 100KVA 3t ol TImiR & Fofafed Iuwmest o
g 1| (Fig 3 3R 4)
a HV&LVERm
b guiRa

4 Vv, 3RW,F s R Vv, 3R U, & §9 diees ATd | Afe

reeHfier 15 dee A A fa@rdr @ o 9 aEfe LT aEfEn gl
3R dlecHIeR 15 diee I 31 fearar g i 3 agfEm HT
TEFETRI (Fig 2)

Fig 2
o s Vi AP
> |
£ |
gl I Wi,
2 |
z ! .
Vo o = E
c HudeR
d R
e  PHIRTURY
f 3T S & 1Y Uewlfig de
g ot efia
h  dd ¥R gad

UTaR - araRAq (NSQF T=fad 2022) - 31y 1.11.63 205



Fig 3

ELEVATION

END ELEVATION

EARTHING TERMINALS ON BOTH SIDES

L.V. BUSHING

FILTER VALVE

13

FILLING HOLE WITH CAP

DRAIN VALVE

12

OIL LEVEL INDICATOR

TERMINAL MARKING AND DIAGRAM PLATE

"

EXPLOSION VENT WITH OIL GAUGE

BUCHHOLZ RELAY

10

COOLING PIPES

L.V TERMINALS IN BUS DUCT

DEHYDRATING SILICA-GEL BREATHER

2 NN

H.V.CABLE BOX

OIL CONSERVATOR

No. ACCESSORIES

No.

ACCESSORIES

ACCESSORIES OF 3@ TRANSFORMER

ELN27110H3

Fig 4
CONSERVATOR —_|

PRESSURE ——|
RELEASE DEVICE

BUCHHOLZ RELAY —

OIL INLET VALVE — \|

OIL LEVEL
INDICATOR

EXPLOSION
VENT
DIAPHRAGM

H.T TERMINAL

BREATHER

SILICA GEL

AIR VENT /

L.T TERMINAL
WINDINGS (T/F) — |
TRANSFORMER OIL — |

WHEEL

TANK

X

TEMPERATURE
GAUGE

TAP CHANGER
MANUALLY
OPERATED

COOLING TUBE

OIL OUTLET
DRAIN COCK

EARTH

PARTS OF A TRANSFORMER

ELN27110H4
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Urar (Power) 3T 1.11.64
IR (Wireman) - T &A1Y AW 3k AC iR

SIABTHR B Nafd, SPARM, 3Nu= Ifdhe, AT Afhe 23 MR e WA BT (Carryout
polarity, insulation, open circuit, short circuit test and voltage regulation of a
transformer)

IeRY: T 31T & 3 T 317 Ig R Tl

- RiTra B TRABIR Y A0-We & Ao 7 ue 3R TP TR H

. DC dieew fafty, aeesfier/du faft grr ydyaa 9t ygam &3

. et B TRIGIER & IR W &Y AT

. 3t T TBIR F IR AF BT AT

o TR IT PR A1G BT IdT @ & FIY 3= afdbe e o3

. A Al & B ard $i Fuiva o & forg 20id afde wieor o3

. WS 3N TR Hraex &) 71U & T T awiR & SUgad SUHUN A A B

. Wi iR feeita er & Suson @) {f$n @ Rivra e ciaeniR & Fraus 3t qoem a3

3raRgFart (Requirements)
IR / AEFI(Tools/Instruments) JUHIT / A (Equipment/Machines)
. dieeHie} M1 0 - 500V -1 No. . DC 3MTgfef 12 A -1 No.
. JeeHe MI 0 - 250V -1 No. . T¥Ta S gIwIHR 2507100
. iR (®fe TTEY) -1 No. Jee, 1KVA -1 No.
. RlcweH oot giie -1 No. . 3fIA-THTR 0-270V, 1 KVA -1 No.
. dleeHler MC 0-15V -1 No. . TRBGER 100/250V 1 kVA 50 Hz -1 No.
.« TR 500V -1 No. . 3HiCI-TRIHTR YT 240V 3T3TYC
. 3R -1 No. 0¥ 270V, 5A -1 No.
. R %ot TrRImTER ¢ WRIR AT F I TSRA AR - 1 No.
TKVA 250/100V -1 No. . 3RGHT 240V 50Hz 1 HP -1 No.
. o e gImTR -1 No. . SficI-TRIBTR YT 40V 3T3Ye
5KVA 4407220V -1 No. 0¥ 270V, 5 T -1 No.
. Jieedex MI. 100V -1 No. . T B TR 115/230 V
«  diecHieR ML 150V -1 No. 1 KVA, 50 Isford TR Hes -1No
. GIeHIER 250V, 5A - 1250W -1 No. T & 5A, 250V -1 No.
. 3l MI. 5A -1 No. FI'H’&ﬁ(Materlals)
. 3EfieR MI. 15A -1 No. 1S %49 DPST 16A 250V -1 No.
. TpIedl HIex 45 ¥ 55Hz. -1 No. «  TRI-§3 6A, 250V -1 No.
. TR WaeR Hiew 0.5 . TG Had -5 M.
-1-0.5 TS 250V 3T -1 No. . ISW %99 DPST 16A, 240V -1 No.
3EIeR MI-0 ¥ 5A, 0 10A -1 No. . AUl oT, BC 250V, TSR & MY 100W- 2 Nos.
. dieeHieIMI-0¥300V,08150V - 1 No each. « 40 dTe-&Yd qrge fibfd - 10 Nos.
PF. HIex 0.5 1T -1 - 0.5 AS 250 VAT - 1 No. . spATfE@6 A - 2 Nos.
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ufear (PROCEDURE)
TR 1: YdradT Bt uga™ $1 (Identify polarity)

1

DC diee faf¥ gRT (By DC voltage method)

qR1-ge g & A1ead ¥ DC STYfd Bl HT ¥ Fide Y 3R
ArecHic’ &1 LT Pige &8 o b fig 16 faamar man g
HT el &1 A, 8IR A, & ¥ # fafgd &1 LT fifal R
a, GﬁTaz$Wﬁﬁlﬁﬁﬁﬁ

URI-ge g gad | dieeHier & qab & faaur &1 e
Gyl

afe gae w6t faxn # @i giar ¢, @ <fifaelf w
¥ frgl 1 IR @ 4

I & g9y pe RR fywredt F amyfef &1 IwahT
forar ST g 21

LT et ¥ 99 diccHie’ o= DI 98 MR LT il
TR §9 WfhT &I ged afe faamur faudia fezn A a2 8k a1 &
FUH I

Fig 1 S1 Aq
+ L
BT 0-12v 3

A2 az

WM4102H2

CIRCUIT FOR IDENTIFICATION OF POLARITY OF TRANSFORMER

39 YxI-ge &9 &) Ue IR e @ qart iR &
dieesitex wel formm ¥ faaifira ghar 3 ofik gl o uf®

Har gl

208

BT B T Y AR T 30 e I Wiigrd Hrand |
dieetiier faf¥ gRT (By voltmeter method)

Jad B & forw Ffdhe 3 e Rid a3 3k 9914 3R 3o
Ui gRT SrgEIGd 8l

JUSRUT /AR B IHGT B R I U BT S |
HT 3R LT argfET &1 UfoRiy 710 $R 3! UgaH He |

HT el &1 A, 3R A, & =0 # fafgd $X IR LT efifat
ﬁa1 33?a2$3qﬁﬁ%ﬁaﬁl

Hfdhe BT rgHIfed idhe T & AR Hide B (Fig 2)
faroreht @t Smfe fam &Y 3R dieetfier v1 3R v2 &t ST
e |

gfe dieedier v, V, ¥ HH diecsl Ugdl § df LT el ot
AT B 3 & G

Fig 2
LINK
S1 I I
A1 aq
Lo :-\"\c o
|
! |
200V }0-250V +
o) e e
AC | @V 2
SUPPLY } - O |l TRNASFORMER
|
j |
0 S O
N Ay az
©
I
g
0-500V MI T
VOLTMETER METHOD 5

8 e deetfiex v, v, ¥ it dieest Tgar § df LT cfifelt &

gl #Y a1 3R a2 & EUH g& |

c aﬂ[ﬁﬁlm(By lamp method)
1 diccHiex &I T Joft 2RET T | Iead: IWRIed TanT &t

QG 3IR Y Bt THS BT G/ LT el & Sich 31 gy
®: (Fig 3)

2 gfe Joft R U L2 &t 78S L1 § HH g d LT fHal ot

b B 3 & 8 2

250/100V
é 1kVA
TRNASFORMER

2
pJ

2x100W

WM4102H4

TEST LAMP METHOD

gfe Juft R AU L2 B FHE L1 e g af LT efifaal &
G'Wﬁm e?r\faﬁwﬁaaﬁ

3mgfd dg HR <

HT R H 3R 3 AU RN GRT AT Fang 3iR
gidhe P fepae B |

farsd (Conclusion)
1 o feifdT e wHE gid §, @ dieeHier v2 S e

Tgdl § Fiifdh |

2 dieetficr/du fafy gRT CrRwiiR @t <fifad ugam & Ay

3 5ol URUT Hicx &1 fHa ugd™ &t g o ok s
ford|

TTaR - IRRA (NSQF W= 2022) - 3nars 1.11.64



TR 2: RivTer St gAWIER # | A1 919 (Measure the IR values in single phase transformer)

1 Riva % B & 91 We TR &) 1 ok Iua!
AT DY |

2 HT 3R LT a7 &1 URRIY AT HR 39! Uga HR |

3 AR P! §9 | Fae PR

a HT 3R LT aRfEm

b HT aEfET 3R TABHER BI &<l

c LT arfET oIk TR &t &1e (Fig1,2, 3R 3)

4 TSR 160 rpm TR IR & g8 HI AN 3R a1 H AF
®I Al BRI

Fig 1
F T T T 7
| 10, 250V/100V,1KVA 50Hz |
| |
Tr.

| 1 o) |
| |
| |
| |
| HT LT |
\ § \
| |
| |
| |
| |

O |
L g

WM4103H1

MEGGER
BETWEEN PRIMARY AND BODY

Fig 2
FT T T T T T T hl
| 1, 250V/100V,1kVA 50Hz |
| O Try
|
|
|
| HT i LT
| %
| pJ
|
|
‘ o
|
|
L
MEGGER e
3
BETWEEN SECONDARY AND BODY ‘é
Fig3
:’ 1d,250V/100V,1kVA 50Hz —}
I I
| Try I
\ O O
| |
I I
} HT i LT }
| ; I
5
| I
| |
| I
|
[ I
i

MEGGER

BETWEEN PRIMARY TO SECONDARY

WM4103H3

Td 1

SLNo. | FgaXM UfaRIY e & dta T 3 § SARM Uik 71 (MQ)

© 00 N O o b~ W N -~

TTaR - IRRAT (NSQF S=fAa 2022) - 3nar 1.11.64
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TR 3 : It el CRIBTHR § | 7T ATY (Measure the IR values in three phase transformer)

1 3N TS TBIR ST 919 We [JaR0 31 U¢ IR I A
G2l

2 HT 3R LT arfET &1 UftRiy 719 R S9! Uga a1 |

3 UA® Bl b o AR Pl Pide B

a HTSRLTaRfETE

b HT arEfET 3R TR oI &fe|

¢ LT arfET SR TwrR &I arel|

d LT aEfE,

e HT dr3f$H (Fig 4)

4 XS 160 rpm W R F 30 B! AT 3R et 1 § AF
@1 Hle B

5 BT BT GHIEe HY AR T S0 URIEd gRI1 SrAfed
FRAT|

Fig 4
1, 250V/100V, 1kVA 50Hz
r— - a
| |
Awo | | oaw
| |
} HT 3 LT}
| r |
| |
AZO | | 032
| |
Bwo | | Obw
| |
} HT 3 LT}
| r |
o— —0,
BZ b2
ot |0
| | G
| |
| HT 3f¢ LT
| |
| |
1%
3
S
MEGGER 3
BETWEEN HT WINDING TO BODY E

TR 4: AR T HR A9 Y Fufiea $37 Fiere situ= Ride 2% #¥ (Conduct open circuit test to determine iron or

core loss)

1 U MU SRR &Y LT SR HT arefEn &t ugam &3

2 3A-CmIR, Widat Wer, THier, areHier dieetier &l
TRAGIER & LT 1SS W FHde B ol {3 fig 1 & fzamar man
H

Fig 1
ML 250v,1A Tr
S A F
o——0
S } 240V } }
Iz Tr. INPUT
2 M1
E:_ % } 0270V q-@ 45.55Hz 150V Cv> | LTS HT |
=S 77 outPuT \ \
N < ‘ 5A | |
o—o*c |
Dy |

115/240V,1kVA

OPEN CIRCUIT TEST FOR DETERMINATION OF IRON LOSS OF A
SINGLE PHASE TRANSFORMER

ELN27107H1

TAER LT. & 3¢S 99 & (100%) a dR-9R

qreest 9eTd|

4 3yfef emgfay & forg St & i WS A R B
5 Hiex o1 e Y 3R A& & 2aat & Repis |
6 TRABIR dlees & 110% Y¢S AF & o IWRIad aR0T Bl

SIERTE 3R eoa B ST Rl H|
S|
SI.No. |8 |di®d | | Td AR
v A g W
100%
2 110%

gffia =¥ & sifel-ciawk URY § 3 diw
3r3eye R R Ae 81

3 Rag's &l §g B

IR Hips! A 1 A A ATARA A9 & RO g
P PR a19 UG g1

TR 5: TRIBINR & Hdl I BIuR ard &t Fufa #3 & g =ife 9fdhe 3 #¥(Conduct shot circuit test to determine

full load copper loss of a transformer)

91 Gfhe 3T (Short circuit test)
1 TRABIER & HT T3S H 3HTel-gRImiR, wifier, dieetiier iR
qTeHieR B Bde B o b Fig 2 § e mar g1
gffia «% & sifel-ciawik TRY § 3 diw

3m3eye R R A 81

2 s dea
fadiae &1 wifter gr1 oTd fdhe far srar g1
3 TIBIR Bt Ybhed arfET § Gdl Al Fie U & & fog
efR-¢fR diees sTd |
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)
Q
N

240V,50Hz

M1 75V,5A
5A Try
: Gy
SRR WY () S .
o
> } 240v } 15A
T Tr INPUT
? } 0-270 v 100V <¥ T @
o 77 outpuT }
< 5A
o—o* 2 |
L ___

115/240V,1kVA

SHORT CIRCUIT TEST FOR DETERMINATION OF COPPER LOSS OF
A SINGLE PHASE TRANSFORMER

ELN27107H2

4 TTcHER BT e B 3R HfET RepTs B |

W = HIR AN (Fd drs)

TR 6: WIS R TR ae? B WU & AT Sawri &) Sugad SUHUil A Hae B (Connect the transformer with

suitable instruments to measure load and power factor)

Fig 1
0-10A

Sy F

L 00— T~ /D
P vV

o |

< \

N

I \

I T INPUT 240V

> ! 2 OUTPUT 150V

S \ 2 0-270V, 5A

o |
|

No—o\l\o—ﬁ

L - LAMP BANK 5A, 250V

0.5 LAGTO
0.5 LEAD

L - LAMP BANK OF 10Nos. 40W TUBE LIGHTS AND 1HP INDUCTION MOTOR

ELN27108H1

1 Fig 1 ¥ T SIUR URUY §15T

8 Tufyd ors & eR-R FeTd iR <fifa dieed, TreR Taex

2 TRBTR &1 A9-We &1 fdarur 9ie x| (Fig 2)
&qd 1

sl. |dis @) | wwfe | & fafram=
No. cffa | v,v, @1
dies v, | uRada
1 BISIEEIE
2 1/4 F.L
3 1/2 F.L
4 3/4 F.L
5 FL

Wi & Sifel-giTeTR T, I diee 38eye fRAufa
WA RI

'S R T PR SR THBIR & A ¥ s Jbsd
e (V) & dlees] DI FHTIINSI B |

drs Raa s2 &l dg B

<9 1 7 SR 3UR oY dls TR X IR Ud® dls
R fgdiae diees RepTe a1 (v)

faftrsr ufaRiel dis W fafaaa & % ot 7o B3

|r%0f regulation=¥x1ﬂﬂ“|
<sfied o B 40 ¥ (B S W T A 9
TR thaex HH 81|

3R 29d 3 H Repl &1 A | i3 g 3R UTeR e R
faf T & % P AT B

Fig 2

o o
[[] PHASE TRANSFORMER SlNo. [ ]
wa [ meorcoome [
VECTOR GROUP ]
VOLTS AT AU
NO LOAD
i ] mssoron ke [
bt ] roraumass e [
AMPERES
i [ vowmeorow 1 [
IMPEDVOLT % [ | DATE OF MFG. ]
CUSTOMER [ |
ORDER NUMBER | |
x| ]
g
o o g
5
5
3

9 PF H URgdT 811 WR PF 3R fAaw % & o Ty &1
U B 'S2’ 3R ST B §¢ PR &

e§d 3

sl. |@s@BmA, | vs | PF | S | i
No. gRad

1

2

3

TTaR - IRRA (NSQF W= 2022) - 3nars 1.11.64
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qrax (Power) 3T 1.11.65
IRRAT (Wireman) - ©IH & 914 TABRR 3T AC #HieR

fRazar ok s=ga= ufeRiy & fore oft e Ac Hiex wdierur & TN 3R efifqan @t uga=
(Identify parts and terminals of three phase AC motors test for continuity
and insulation resistance)

JERT: T 3T & 3fd | 31T g B bl

. 3T 7T 3 Hw fOpva P SSaRMA Hiex 3R fRIUfET Ssa=M AR Y A0 Wie & a0 &1 e 3N IS st HY
« ISP TN F UgaH &Y 3R 3% A ford

« e vieor & g 3 aRuT fRpva $o1 SSIRIA HieY BT T H8

. 3-Tol fpva o1 3R R o Ssamm died & efifqet @) uga@ &3

« 3-Trol f&Pd FoT SSIRM HIeY F AH-We a0 H1 U 3NR BT ARSI B

. 3-F9 SR HieX F cfifal &) yga= o3

. ol IEFET F T SR IR T Y

. ATSFET 3R 9T F S AR IR T B

« 3 HARM Pt yuTa=iierdr &1 udteror |

3axgHart (Requirements)
IR / |TYE(Tools/Instruments) . Pfarsics Reiee 0.1 3114, 10 amp -1 No.
. EYACS PHIMHRA WRR 200mm -1 No. . Sed 6V, 60 A -1 No.
. 4mm SIS S TY TYALS T S8R 200mm- 1 No. - MI dleeHIeR 0-50V -1 No.
- DEWRIT5mm Y 20 mm -1 Set. - M. dleeHieR 0-25A & |1 -1 No.
. MIdlee Hiex 0-300 V -1 No. JUHIT / A=A (Equipment/Machinery)
. Midiee ez 0-500 V -1 No. - AC 3l fepRd el SaeH
. X AW 240V, 60 ATE - 2 Nos HIeR - 5 HP, 3-T59, 415 V, 50 geof -1 No.
. B @R 150 mm -1 No. «  AC 3-T f&pY ol SSaH Hiex
.« {PIER 200 mm -1 No. 415d1 /3 HP -1 No.
. TR 500V -1 No. IANTEAT (Materials)
. SRR HH IF 0-10 3M8H -1 No. .« PVC $YAUCS IR Had 1.5 T mm -4 m.
. O A 240V, 60W -1 No. . USc AW-BITE 240V 6 A - 2 Nos.
. TR R FAfaT o & Ty . PG HEd 2.5

3f xR -1 Set. mm2 T&TS 40m -1 No.
. R WeUH 1.5 fFm -1 No. . FHAGT HIR 2.5 mm? TS 40 Hie? -1 No.
. MC diceHtex 0-10V -1 No. . U -1 Pair.
.+ MC THIER 0-20A -1 No.

yfar (PROCEDURE)

TR 1: 3 ol FRpRa HoT TSI HIeX & UIdH B Uga B
UiRIe® AC 3 ol fRpa ol IRUT Hie 3R &y fA1 IRy Hier &) 96 S W fyufed fRufy § soafeuq «% aoar g1
YT & ATH WY B 3R 37 T3 & 1Y Aqdd H¥ 1 {2 uikiegail w1 daar fFe M0 wen ard urN F iy &1
I e & fo #5381 @
gfe faufed Hiex Suass TEY & a) Hiex &1 fAapifed =g a1 UaM &% 3R YR & 91 GuTd, 3R THETE 3R 3= 30T
T A ¥ R 21

1 3O f&pd o IRUT HICR D1 99 Wie [0 ue 3R 9 1 2 dRdfa® axgelt ¥ a1 fawnifed ez ard ¥ AC Rewa &t
e TRUT HieR & feedl &t ugdr o (Fig 1)
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5 3 3 URNefd T S HRamd |

TRF 2: AC 3 bt Ry 91 SR Hiex & Uidy @) ugaH &3

3 g U TN U HITT bl TST &7 & J1Y A B |
4 99 2 H UdP Ad fobT T FeR 7 & I BT 1 ford
R
A9-we faavur (Name-plate details)
AT, T8 .o R SR B
UBR AT ATSH oo oo T uieR k.w/HP
2R =21 B0 2 S AT AT oo
Eap TR T
L5222 1 I T HRE T
PAGT BT TDT .o RIETTRS e rpm
RGeS Jree JRE
T2
Fig1 S. No. | daa I | fRpxa ot IRUT Hiex & WM BT
END COVER
aw
STATOR ROTOR
1
BEARING
2
SHAFT
TERMINAL 3
COVER
4
MOTOR FRAME
FAN BLADES 5
END COVER g 6
PARTS OF 3 PHASE SQUIRREL CAGE INDUCTION MOTOR % 7

1 3 B Y R SSa=M Alex B 71 Wie f[aR0 &1 Ue 3R IqH! ARSAT B 31R 9 3 H e B |
°§ d 3

A9-we faazur (Name-plate details)

2 AC 3 O 0 T SSaRM Hier & 3l &l ardides awgait
Y @) TRAISS T 1E (Fig 2) ¥ UgaH |

3 UgTH U T U HIT B T-AT &1 & 1Y AT B

4 9A 4 H UdD A9 fHT T TAT T & U BT 14 forg |
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T a4

Fig 2
BRUSH INSPECTION .
DOOR S. No. | d=a E=m HIT BT A
SLIP-RING \ 1
END SHIELD
TERMINAL % 2
BOX
\\ X
K 4
5
FAN COVER 6
SLIP RINGS FAN 7
BEARING \_ \youND ROTOR WITH 8
OPEN SLOTS
o 9
SHIELD END FLANGE £
ON SHAFT END SIDE b
2 10
PARTS OF 3 PHASE SLIP RING INDUCTION MOTOR 7
11
12

5 39 3UA UIes I S HRad|
TR 3: 3 Byl [GpId Pl S8 HIeX P A B U B
fafr 1: 9ot & &) U Y WeraT § 3-Be IRV AR & efifal 5 efifdl U, @Y v 8 Fae AR SR R AU & Aoft TaieH &

I UG HIAT TRfET RRY U, ofR v & Fae I o % Fig 5a # fe@man
7 @) dreder o aTe s S § e =T @ X T R U, SR U, H 250 AC dlee™ & |
far ST =R (Fig 3) g Fig 5a § T AR AF TSI IHSA & al
o 8¢ R wwr Rk €1 Sererur & o, g9 gu R
Fig 3 . ’ U, 3ﬁ?V1 ¥

Tfe Fig 5b ¥ fR@TT ¢ SER AW He TUS ¢, @
s g¢ RN firg R g1d &1 Serevur & forg, 9@ gu
R u, sk v, §1

6 WU 6T 7 T Ui & gRumy & o &, v Higd el
FAF DIV, ARV, F w0 H RKifgd B

P
@

ELN33131H3

Ly,L, SHOULD BE EQUAL IN WATTAGE & VOLTAGE

2 o U o) geradr § FRARdT & o uieror ¥ 3R IRuT
Tex & g eiial § 9 3 Sig @S| (Fig 4)

Fig4 T wiga & Tée WA g 3 o A gawta a g
B4 ¢ IS T OR IS §U 8, @ oI &9 T
= | =T TR B Teg TR & AR A el F g e
) L. S T & v & e T §1 e s
~ = o s o I AT 0 RS IR de 3 S o e

Wy, U, V, % maﬁ'l

7 Bz ‘W P AV il & forg off 3t Re udem &Y 3R
3 el & 3 OIS @ ugaH, 3 ‘U’ Bigd, V' digd SR ‘W FEWW. FETH RRTH

5 5 faf¥r 2: dicetfier &1 Geradr F 3-Tol RO HieR & fHTal Bt
4 ST SR U2 &ad ‘U igd P [eTT1 3 Hlged & o V' T
PIET P Ry, SRV, IRW PRAFROW, SRW, ST 1 oy 3507 1 4 1 et
B T Fig 3 7 feaman mar g1
. 2 TfFE Ut SR v &I T i | Fiae &, U2 SRV & &
39 N1 U, & ¥ 4 ffed efifae 91 7 g, 500v ¥ & dleetiex v, AR U, R U, i 300V I6 &

BIgA U P BT 8, 14 & &0 H 3R 961 FreeHiier v, B Fae B I 1 fig 6 F Ram mr |
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Fig 5
SA u LINK
L T — o’ V@ w
| LINK
} u lvow
240V, AC | —> o
SUPPLY I lo o o
} AT
| LAMPS
N ~N g < v@ w
Uz~ BRIGHT
(a)
SA u LINK
D ‘@ g
|
| LINK
} Ul vow
240V, AC | —>D o
SUPPLY I o o o
} w U v
| LAMPS
N ~NS QO v@ w
u. wn
> DIM 2
(b) )
IDENTIFICATION OF THE TERMINALS OF AN INDUCTION MOTOR (3-PHASE) 3
5
w
Fig6 oA
U, LINK
L N~ — y v @ w
|
| LINK
} U1J vow
240V,50Hz | &= o 6)
AC SUPPLY I o o o P
} W U Vv
|
N ~N Q_ O : \A v @ w
u
2
V| HIGHER THAN Vpp ©
IDENTIFYING THE TERMINALS OF A 3-PHASE INDUCTION MOTOR o
g
—
w

faf¥r 3: vopa o fAfY Bt TeTadr T 3-Tot URUT Hiex & <fifqal
P! Ugd ST

1

e # Fig 7a o TRIMT AR SIS 3/ 240V AC TS
V HTE B 3R TS TG BY |

T BT T BT i B, o effa i €1 srfa u v, 3%
UV, & &0 7 fRifgd &< |

gfe aw T8 waar 8, A Rivs <fifFa wam § (@rufa
U,V,) (3T 7b) I U, 3R v, & =U | fafga %1
V9 PIge ¥ P YAIfed g1 ¢ Al d JIHIy &7 I
Fd 81 afe P RRY &1 2ié (Fe1 gom v smar
2l 3 TP gER P AT B 7 MR RN BisA
¥ diew I il & 3R AW gHFar 21 afe T
RRY @Y SiteT SITaT @, &Y YaPty &5 U gay &1 fajiy
HYd § R TR el # B dees AR =g ghm)
Tafrg v 78t wrerar 3

3Myfel @ =Ty AR, g deeHieR v, v, ¥ HfiF e g,
al féfep fobu Tq efifet @A € o b formr 4 @t uyv) |
femman mar g1

S fob dieetiier v,, v, ¥ A ygd g, dl fofep fobu 7w efiferer
A § @ U V)1 3% UTV2 & ¥ § fafed a1

T e I Bied ‘W' & Tt fifell B S B IR 3%
W1 3R W2 & 0 # fafgd |

M dR R 7 &an, 3-ba ssaRMA AieR <fifaal
P efifqa aTew # oafRya far s 8 9 9 Fig
2 ® fammar @ i fRiw gr1 efifa afew o &
TR 91 ST FAGRH I911 o 9 3R D.0.L W
BRI I fopar o 9% | efifqa we w fag v efifea
TIBT1 & A1y 3= effera w1 &Y g B3 1 S
uiRrerd & WY gaf B R PIg R T W R

Fig 7

1 AMP
L O——>—t—="

240V AC

(a)

1 AMP
L O——™>—F——

W, W,
LAMP DOES NOT GLOW

I
240VAC |

ELN33131H7

(b)

TPIHROT /i |

TTaR - IRRAT (NSQF W=NUa 2022) - 3nars 1.11.65

215



TRF 4 &y fR1 SeammA HieR & e &t yga= &%
1 <ff9a Sl PR geml 3R <fifa & d3nse & W B

(Fig 8)
Fig 8
:|I M IIE J{ Uy ow,
) v <+ <
o o T
I
R

2 fET AU Pt Terar ¥ FRARAT & fo wieor &3 3R f&qu
1 S5 Hiex & A el | § Aex & dF il @
Tl g

3 U9- 193 AU o aw § 3 5 v @ rae

4 WY -2 Alex F A B Uh-Uh Hb od B |

5 T U & S B o B fob efifat ez efifqa g1

6 38 KLM T ¢ 3R Y ©g efHid Wex efid g

IWRFd 0T 99 TP A ) NI o9 9@ b
frrafefaa wdt &1 ures ) frar sman g1

31 1: S SR YT &% s 31ef AR drgaex (E.C.C) T

JeT 7 37 IaaeIs 1 3MgH ¥ HH UfeRlY ardt guf FARaRar &
gl

TR 5: 3 ol SSIRM HIeR DI FARadT &7 Uequr 3

1 ISR AR $ H-TIe fIaR0T e &Y 3R 3= e 5 7 gol
Gyl

2 HIfHT A AU T AC TSR Hiex & il & e B |

3 ARE RIS B cfiFal U, iR U, S Fae B (fig 10)

4 TR D! Fuiid fa 3 g iR g H 2aa e A e
B

5 WR cffFa ® v, iR v, & §F iR w, iR w, & =
TISHR WY 3 3R 4 DI T | J1d A ¢ad 6 H Reprs B |

21 2: 37 SaiaeIe &1 UfeRIY 5 3NH ¥ HH g1 IIfgY oid dd
& =91 = HgT Wu|

7 3 9 Y R §8avF HierR & U Haow S s=1d
(Fig 9)!

Fig 9

415V/240V, 3/N/PE ~ 50Hz

X1:STATOR TERMINALS ll‘J

X2 : ROTOR TERMINALS

ELN33131H9

LN ()
Uil Wy
o o

W2 U2 V2

ﬁ

ELN33138H1

3R HieR B aEfET # fawar gt af IR Sf$T 3=
LRI

3R Hiex @1 arsfE Weft & & AR Afdw € @
ST (o) BT TTRRT I

e§d 5
IR LIS I AR 1 2 T SR, gl
UDBR ATATST oo oo AFETUAR o k.w/HP
PRC BTUBR ..o e T FRAT <.
Eapt TR T
a1 AT BCcoeeee T
CRENEEARCAN e e rem
RGEcEC T S Cid RET T
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¢Td 6
3 BT URUT HieR & fore fawar wdierr (Continuity test for 3 phase induction motor)

SI.No | cfiail & = Hiew Hf$n ferwforat
1 U, 3R U,

2 vV, 3RV,

3 W, 3R W,

TR 6: ATSFST & di AR IoReT A HI ATd

| AR % e B A U, IR v, A R (Fig —t

11) @

2 TR & 3@ FHyiid vfq 3 gart ok g ) 2o 7 & )
<sd 7
3-Tref IRUT HieR &1 3-ga=H UfeRIY (Insulation resistance of 3-phase induction motor)
S.No | cffiFai &&= g faiy fewforat
1 U, 3RV,
2 U, 3R w,
3 V, 3R W,
4 U, 3R A
5 v, 3R TH
6 W, 3R e
3 AR FG BT U, IR w, FdE SRV, AR w, F s E, = Y¢S TRUI-GR-TRV[ dlecol
SIgHR X 1 3R 2 I e | ¢ae 7 H ey Repis | b - freae B e T
SRl FP gt eI R TR 1 25 R R & ot AT TR AT T 2,
20 xEn aaF B1 25 {3 A a6 gURT STe|
R, = s5a7 —5p In megohm . ;
1000 + 2P ggi 3T T FfieRur &1 SuE 4w 7E b w0 |
ot AR UfeRIY Ft 0T H & e far mn g1
' TGt TWpd FIAA A 1 WA A H9 T
R1 = 250C TR megohms # o< UfeRIY | ST

TTaR - araRA (NSQF H=ifd 2022) - 31ard 1.11.65 217



TR 7: Ul argfET 3R 9ISt a1 B F Siw s=gazH ufeRiy &) ard

1

TR & K TS $I HIex & A SR fifa U, § Haae 1|
(Fig 12)

Fig 12

Uy Yy W, ——

919191

Wy Uy Vo
[s2)
e 3
[=+]
(3]
T 3
[s2)
Z
= -
]

TR 8: 3 Hfe=gdt eaex (E.C.C.) F uforiy &I A

1

31f fARARdT e (E.C.C) & UfaRIY bl AT 3R 29 8 A
TH g B |

3 ZaaErS UfaRlY &Y ATY 3R e 8 H A oof 1 |

<aq & feuh wiew # fred ford fs 1 SRiad wfdhe &
312 iee & AT H RIS 38 ST AT JURIe HIHa | JuTdt
31 PG F org SroTs S areht faftrat &1 ggma &1

A A AR AR A & JRfT e W fovar s
AIRY | Fide H3 | Ugd, i1 s wr ot anfiy,
e, Tl 3R fre Y et aRe A ger |

4

AR &1 IqH! iR 1fa T gan iR AT 1 e s e
G2y

3 & arEfET (v, 3R W, & fT U 1 #fR 2 1 e
AU 7Y AF S G- T4 9 a1 B

RIS T Wi SR gRT 3 Wiee & dgd Widhe B ST HR
& forg guTat ordf e & forg 3ram gama e ferd |

9d 8
B-Wﬁwﬁﬁﬂsﬁﬁmmﬂ (Insulation resistance of 3-phase induction motor)
Sl No. | ufaRty ufoRiy o | et ok o R GdE, | Sfwiee | Wexafbe | fewfrai
E.C.C. FARIS R, | URRIY Re Fdudes | w¥E g, | P e
RECC =RECC REE ) RE
1 U, 3RV,
2 U, 3R W,
3 V, 3R W,
4 U, 3R Tl
5 v, 3R %H
6 w, 3R %H
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qrar (Power)

3T 1.11.66

IRRAA (Wireman) - ®Iéd & 1Y TRIBTHR 3R AC Hiex

faftra ypR & Rivra B AC Hied & U 3R efifFal @t uga &1 (Identify parts and

terminals of different types of single phase AC motors)

JERT: T 3T & 3fd H 317 Ig B Tl

. fu e R et Ac Hied & A0 wie v ot ug 3R e w3

. 3P YT B UgAE B R I9& A4 ford

. Rivra B Aier & 3 i ot IR efifa & & aEfEn & WIS 3 uga= &Y

. U@ arsfET & ufoRly &) v sigrier | A

JTaRgHart (Requirements)
3R / A1A(Tools/Instruments) S sy
. TfRie] ¢d fabe -1 No. FRfTer Tt AfRrex RER
. o e -1 No. I AR 1HP240V,50Hz -1 No.
, 7T (Equipment/Machines) . gYaYd HIeR 240V, 50Hz,0.5HP -1 No.
o s e . fYOe=M HIeR 240V,50Hz, 0.5HP -1 No.
1/2 HP, 240V, 50Hz -1 No. © SR S.Ewwm’ o A
(RHTHE TTHT 2T30) -1 No.
gfsar (PROCEDURE)

TR 1: R Bl SR W Aiex/Rde bl Wiex & uIdd 3t Uga = 3
1. AT B SSRM WK SSIM I HIex Pt 7H Wie R0 o Ue 3R SR $¥ 3R oot 1 7 e B |

¢ed 1

A9-we f3avur (Name-plate details)
IR LIS I AR 1 T BTG o
PG| R ICT AT R k.w/HP
PRCE BTUBR ..o e AT FRIT o
22 B IR K| A
21 REUETC e
PAGRT BT TBR ..o TG e rpm
ICE dleed die RET T

2 IRdfad aegefl ¥ O TRl s £xY A1e ¥ R et
TSR WIE SSIRM I HIer & T Bt Uga™ B (Fig
01

Fig 1
END COVER
STATOR ROTOR
BEARING
SHAFT
TERMINAL
COVER
MOTOR FRAME
FAN BLADES

END COVER

PARTS OF SINGLE PHASE INDUCTION START INDUCTION RUN MOTOR

3 UgdH fPU TN UAS HITT 1 TS 11 & 1Y e B |

4 UAP ded TBT ST P U & 91H e9d-2 H fafau|
Tq a2

S| No | digd H&T U T ATH

| ELN34142H1

219



TR 2: PR Wi TSI I WeR F U $t Ugd He
1 PRI WK, S I Hex & 11 R0 &1 Ug 3R

RSN B 3R 9 3 H Al B
<9 3
A9-wie faavur (Name-plate details)

AT, T Ao, T SR, o
1S AR R= I I TiaR k.w/HP
TG 2 A RFETFAR oo,
P IR FAN

BT .o oo R T
FHARM BT THR & s rpm
IS qeedl diec e ot
2 drdfd® aegsll ¥ HURICR WId, SSa-MA I Her & YR Bt

TgdH &3 (A1) TS S 29 ¥ Fig 2(a), 2(b) 3R 2 () 3R

9d 4 H TS A9 AT B AlE B

Fig 2 (a) Fig 2 (b)

\
\
} Ui — CAPACITOR
SINGLE ‘
Pi'f(f'E | RUNNING
SUPPLY } WINDING
\ u
} 2 CENTRIFUGAL
SWITCH g
o g
N g
¢9d 4
Sl No d9d W@ (Label No.) YN ST AT (Name of the parts)
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Fig 2(c)

RING
SHAFT

CAPACITOR COVER o
|
CAPACITOR M

AUTO-THERMAL
PROTECTOR \
OPPOSITE DRIVE END
BEARING

BEARING LOAD
SPRING \

STATO
RAIN DEFLECTOR

TERMINAL BOARD
OPPOSITE DRIVE END

Q
N BRACKET ASSEMBLY
TERMINAL COVER

BRACKET ASSEMBLY

DRIVE END

BRACKING
BEARING LOCKING \\

x STATOR ASSEMBLY

DRIVE END

DEFLECTOR

CAST VENTILATION
FAN

ROTOR ASSEMBLY
ROTOR WINDING

R WINDING

THRU-BOLT g
BEARING CAP ﬁ
TR 3; RiTTe ot FARYeR Wi FARYeR 37 Aiev/mRaMe Fufyer Mex & urdd 3 uga=H H9
1 R HURYeR Alex B 99 Wie fJavur &1 ue 3R e &Y
3R 29 5 § e B
§d5
9-we f4avur (Name-plate details)
IR LIS I A1 TSGR, Bl
15 IR =K T UiaR k.w/HP
CER G IR0 G2 RFET TR o
Eap EES IR K| A
[S22= 1= I e He egies]
FHARM BT UHR & s rpm
NCE AN oo die GR&f o
2 Tl HUfRieR Wer & UICY & ardfdd awgaii ¥ @) Fig
33 3R 3b b TRTISS T2 T g 3R TS qAadl G-
DI ¢ad 6 T Flc B
Fig 3a 3 pF, 400V Fig 3b
C1 T CONTINUOUS RATING
t ? 1
o7 C2 }J CAPACITOR
u Uy cs 4 ENCLOSURES
g 10 uF, 400V
Z INTERMITTANT
w < MAIN RATING AUXILIARY
oF WINDING WINDING
J Uz Z
SCHEMATIC DIAGRAM OF A CAPACITOR-START CAPACITOR-RUN MOTOR CAPACITOR-START CAPACITOR-RUN MOTOR %
TTaR - aravA (NSQF H=ifed 2022) - 31ard 1.11.66 221




A6 3 39 3 Ufed o g HRamd|

SINo |d9@ T®=m YN &1 A1
1
2
3
4
5
6
7
TR 4: gaRId Hiex & YT &1 Ugdr $
1 gHadd Hiex 31 A9 We f[GaRu & ug 3R IS ARSAT
B3 IR gd 7 H e B
eqd 7
A9-we faazur (Name-plate details)
RIS T MG, 8o
L CAIRR R IECE T TR k.w/HP
PRC BTUBNR .o e T FART .o
Eap SR FA
a1 R e
AT BT TBTR oo RFETTIE.c..coeeeee e rpm
ICE decd Jiee TRef i
2 FRERIA e & UCH Pl A () TREASS T 4 a8 H I A T TG FR 271 3 4R o A o
X W UgaH | (Fig 4) N
Flg4 SALIENT SI No | q9d H&IT YT T ATH

FIELD WINDING

BRUSHES V ] / POLE
o o 1

‘u'r‘ _C - SHAFT / ’\

Milk= 3; E o o%/
N J

COMMUTATOR
LAMINATED POLE
FORMED IN
STATOR ASSEMBLY

»

7
FRAME
PARTS OF A UNIVERSAL MOTOR

0 N o o0~ WwWN

ELN34142H4

3 g U TN Udd HITT 1 TJAT &1 & I1Y AT De | 5 o) vie A SaE o 51

TR 5: U= Aiex & HIN &) ugeaHE By
1 RURM Aler 3t 71 Qe f[Jaru &1 U 3R 3P ARAT HY
3R 29 9 H Ale B

222 UTeR - ITaAT (NSQF Hfa 2022) - ST 1.11.66



eI 9
A9-wie faavur (Name-plate details)

AT, T8 ..o, R SR gl
LS IR 1 TS O AT uieR k.w/HP
TG R RAERLEC S 15 O
B . SO T
Eo21 O T HE epie)
AR BT THR . IR rpm
ICE dleed die RET T
2 dRafdd axgsii ¥ (@) TRwiss £ (Fig 5) 9 RueH T§d 10
AR & U ] UgaH B3 3R Udd dad ST Bl e SINo | d9a I= T BT 919
109 Ale B3 1
Fig 1 PUSH RODS 2
SHORTING RING
FLYWEIGHTS ATTACHED TO SHAFTS 3
ATTACHED COMMUTATOR ATTACHED
TO SHAFTS TO SHAFTS 4
SPRING OPPOSING
FLYWEIGHTS 5
¢ BRUSH HOLDER 6
= — ATTACHED TO PUSH RODS
ROTOR COIL \‘\ 7
FOIL coIL ) 5 I
3 3 U UfRIEd W g HRarg
PARTS OF THE REPULSION START INDUCTION RUN MOTOR §
TRF 6: RWR HIeX & UIEH B Uga= B
1 W HIR DI 77 We TR0 B U 3R 3P| RS B
3R 9 11 H e HYI
eqd 11
A9-we faavur (Name-plate details)
AT T8 ..o T MR, |
1S AR R 11 T iR k.w/HP
TPREC BT TDTR .o seresessrssessssss oo RIESRIIC S 13
212 B IR K | < A
52221 I e e rees)
PAGRT BT UBR .o e e rpm
X AT .o die RET T

2 RRHAIR & U DI ARAND T3 A (@) TRRAISS T 4 29 12 B Aael [pU 7T UAS FaR 297 & Uit b7 17 g
T (Fig 6) T UgaTH |

3 UggH U T UAS U B TS 71 & 1Y AT B |
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°E d 12

SI No | q9d |&IT YT T ATH

N o oo o

Fig 1 BALL BEARINGS
colL
(WINDING)
ROTOR
(STEEL CORE)
STATOR

MAGNET
(PERMANENT MAGNET)

FLANGE
(ALUMINUM DIE CAST)

CONSTUCTION OF STEPPER MOTER

5 3 3 Ufes I Sifd HRamd|

WM20N11166X1

TR 7: RiTe ol et B SSaRE Hie? F &) arEfET & o & 3 <fiaal &) uga@ #3

1 eff9d FaR &I geT 1 FURyex &) fSwmms & & e ues
G B Had & Ud gihg 3R e Ffdhe < < fifal &1 Juaim
PP BRI T

2 g P WA & 1 I gaT § 3R SgaR iR g &
o Teiar &1 adterm 3|

3 U Sfmfier gRT efifal & WS & ote ufeRly &1 11d | (Fig
7)

Fig 7

1-PH. SPLIT-PHASE
INDUCTION MOTOR

—

2/r

OHMMETER/
MULTIMETER

RUNNING WINDING
| Z1Z,  STARTING WINDING
WITH RESISTOR
1-PH. SPLIT-PHASE
INDUCTION MOTOR
240V, 1HP

ELN34142H7

4 3 <fifaa @) fafed % e 9 MUt 1 3R 3 F =U
# fftrepan & fyad ®1 sfafed cfifqa & 2 & Tu &
fafgd &1

5 3% gRI fbT 7Y efifaa mfd & orur uferly At &Y
9 13 A RPIS B

TR 8: RiTTel bol Reie Bol TSR HieY B Gl IEFST & W & 4 efHa) B uga= By

1 TRP 7, IR0 1 3R 2 Pl G| Fig 8

2 19R 2% wu ¥ cfHial & oiis 3R efifal @ uge shet
T Udl T | GO SIS 1 3 3R 4 & =0 & A1 S § (rig
9)

3 U, SR U, 3R Z, 3R Z, & o9 Uferley &1 A1

ey (Conclusion)

1 I UfeRIY fifra & S a8l

2 g ufRiy &
wu § fafed Al & e gar g

224

a1 & 2 3R 1 & 3 B SISt & o AT, &t
e g, B WIfdT aEfET &1 <fifTa AT Sar @
3R gu¥ 1 AT agfET &1 efifea e s 21
°Ed 13

1&2F a9 283N 1&3% a9
PIGRIL PIGRILS ufeiy
Fig 8 %H

><1! A~ 1

EEES

‘ U2 ‘ CENTRIFUGAL

| @ |

X{ = TERMINAL BOX
M; - 1-PH. SPLIT-PHASE INDUCTION
MOTOR 230V, 1HP

ELN34142H8

TTaR - IRRAT (NSQF W= 2022) - 3nars 1.11.66



Fig 9
X
CENTRIFUGAL
SWITCH
| |
My
O - OHMMETER/MULTIMETER
X, — TERMINAL BOX
M, — 1-PH. SPLIT-PHASE INDUCTION MOTOR

230V, 1HP

ELN34142H9

TTaR - IRRAT (NSQF W= 2022) - 3nars 1.11.66

EACIEAS SRR
1 3R 2 & &= uferly =
3 3R 4 F S UGRIY =

ohms

ohms
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qrax (Power) T 1.11.67
IRRAT (Wireman) - ®18d & 1Y TRAWBTHR 3k AC Hiex

MG e & UFN 3R effal &t uga &3, FARM a9 3R fafia g A faga s &
EUTARUI 6T U= &1 (Identify parts and terminals of MG set, make connections
and demonstrate conversion of electrical power to a different forces)

JEIT: U 3G & 3d | 31T TG B Gabdl

. fdT T MG AT Y AW We F Ao H v 3R TS AR HY

. R Ay faftr grT D == Ft aEfEn & fifFa & NS &1 FuRor ¢
. 3T YT H Ugal 3R 37 A |

« 3-1 T HI W | FAGE DY

« DC T 9eR, WIS AR, TeR 3R dieeHier Fae H9

. 3-TS] AC HieR AT B

. TIes WAeR F FHRIRTG B3 3R DC Fieew &1 fufor &3

. MG e 3t ugad gerar Huffea &3¢

3TaxgFart (Requirements)

IR / |TYE(Tools/Instruments) . 5KW - 250V &I AT -1 No.

. $YAUCS DI WRR 200 mm -1 No. I (Materials)
T TIFAR 150 mm -1 No. . PVC SHUCS Had 3/20AT660V IS -5m.

. DERICS5mm A 20 mm -1 Set. . e % |’ 250V 16A -1 No.

. ZAHIREA ¢d fae -1 Set. . U3T o BIeER 250V 6A -1 No.
MI dieeHIex 0-500V -1 No. - Sp & 250V 6A -1 No.
MI THER 0-15 A -1 No. . BCTU25/40 V 250 V -1 No.
MC THER 0¥ 2.5 A -1 No. . TSI dR™R 5 amp - as reqd.
MC THleR 09 15 A . IcTP &= 16 A500 Vv -1 No.
MC dieetiieR 0 ¥ 250 dlee -1 No. . dugieRUse - 2 Nos.

. TR TR Her 500V . d9 250V, 60 AT 100 ITC Tedl - 2 Nos.
15 A 05 AT 0.5 fS -1 No. . XTT PVC THACS AR

. THMHR A - I 7/1.5 Uiy Sad -4m.
0-300/1000/3000 rpm -1 No. - DPST &4 16 A, 250V -1 No.

JUHVT / URA (Equipment/Machines) +  PVC SYAUCE PAfdT dhad - as reqd.

« YARIR $ Y 3¢ Sq ol seRH AR - 1 No. - Icop @16 A 250V -1 No.
5 HP 500V 50 Hz - U e - as reqd.

. its Waex & 1Y DC VT SRR
5 KW /220V -1 No.

yfyar (PROCEDURE)

TRF 1: MG e F Hler & Urd eifFal ot ugar &3¢

1 feUu T 3 B R oo ISR HIcR BT 71 Wie [JaRur &I
TS 3R SRS B 3R ¢H 1 F IR Ale B
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e 1

EeRrorc ﬁaTUT(Name plate details)

¢S dlees

HRC

3¢S TR

.......... Amps
................ KW / HP.

WEWE ¢ rpm

WS AR H2

FATR BTYBR: ..o ®R /S|
TR T s
&

2 IRAA% a%g 1 TRWISE e d1c 9 AC fpva o1 IRor
Hiex & feedl &1 ugaH R (Fig 1)

Fig 1

ELN36158H1

3 UAP YN R TET 3ifhd HY 3R IqP d1g Y BT ATH

ford |
e9d 2

SNo | d9a e | fRpvd FA WU AR F U
1

2

3

4

5

6

7

4 9oft & Q) Y B} FeTaaT J 3-Bof IRUT Hiex & fTa o
Uga™ $1 1 (Fig 2)

5 oW ot fRUfd oY e § T 3R efifFdl & W ford |

a3 Fig 2 T # fawame 1T S¥R @9 99Fd & df 939
T RR w9 RR 1 Serervr & g, e1 g Rt
U, 3RV, §1
afe Fig 2b # f&aTg ¢ SUR o Hg a9ad @, dt
TS g¢ RN oRya R €1 Serevur & g, 91 gan
Rr1u, ek v, 7

6 MU UfRee q sTB! Wi HATd |

Fig 2
SA u LINK
— d
P TORY
I LINK
I
LU lvow
240V, AC I a—bp o
SUPPLY } o o o
| w U Vv
|
| LAMPS
N v @ bw
Uz BRIGHT
@)
5A u LINK
L T — ol \ : W
| LINK
|
U lvow
240V, AC I a—D o
SUPPLY } o o o
I w U Vv
I
| LAMPS
= v @) ows
Yz DIM 3
() g
IDENTIFICATION OF THE TERMINALS OF AN INDUCTION MOTOR (3-PHASE) z
w

TRF 2: MG Ve & DC TR & efifal &Y ugar= &¥ (Identify the terminals of DC generator of the MG set)

1 feUTN DC TR F 99 Wie [TR B U 3R ITH! e
B 3R T 3 7 e B |

UTaR - araRA (NSQF T=fad 2022) - 31y 1.11.67

Fig 1

BALL BEARING

END COVER \
=

ARMATURE

COMMUTATOR

REMOVAL OF THE ARMATURE

ELN32129H5
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°Ed 3

A W faavu(Name plate details)
IBEIGI] : SRR BTIDR
HMRTATTR ¢ e ER GRS NI
S Al
YT HC
Rrtvicry
2 DC SFRex & cfial &t UgaH & iR 39d 4 H &d -
SR 3_'% NENERY (Fig 2) 9 TESTLAMP  5A s
& 20.] PROT = '_OT L
3 DC SRex &l efifa A ford | % % é M%% 240V, 50 Hz
et 4 65/GOK PRO 2 ai N
(a)
SI.No. A9d I=T effa &1 TEST LAMP GLOWING
(Label Number) (Terminal name) Ve % . L
& 2 PRO1 ~ 7Y ~
1 < : ? |
é 03 40 240V, 50 Hz
2 2 05 60 PROZ oI n
3 3 (b)
4 4 o1 20 TESTLAMP 54 s
< == ——o T L
( ) é)a 4%) PRO 1 —f
60 240V, 50 Hz
® PRO 2 i
o— N 2
(©) z
IDENTIFYING TERMINALS OF A DC MACHINE %’

TRF 3: MG e P! TATY 3R TS AT IR B
1 ACHIeR 3R TR &I Fde B (Fig 1)

Wit WaeX &1 TRy & YT ufeRiy miid s
3 fRufa 7 7| = s1 3R 52 9 oife R &
|

Fig 1
ICTP 16A
——————— - 2A3A SZ 16A
15A MC
e | i A, o~ A
L o N —— | A s |
} } —— } v T 415V,50Hz }
2 I | 500V A Jaly | L
%g | | | M1 R | o
(01 — - |
i ; a\‘}\c N ; e @ G;ggv | A
g o | /L R | D
@ | | | R 150Q |
ta\c '_‘J cos @ A 1A O\Lc .
0.5 LAGTO G = DC SHUNT GENERATOR 5kW,230V §
0.5 LEAD =
w
2 AC HIeR I1q $¥ | THIIeR BT IUTNT HRb TIfd ! A | 4 drsfEgs, 3 g B
3 DC 9ReR SfHAd diees &I TP 308 AF dF 9gI 3R~ 5 MG YT BI XS &Hal ddh a0l § 7 Bl A1 Hrap dR-efR
Jreedier (v2) AT &1 e B3| NI

228 TTaR - IRRAT (NSQF =N 2022) - 3narT 1.11.67



6 TP A AT & T SFRex 1 71fd 1 710 ok Toet 5 A

ECaEkadl

7 TYC H, deedl AR UIR Haer &I ¢ad 1 § Raple el

11 90T YR R $a g1 3R Gefal BT AT HY |

SR F s Fe SR <HTd aleesl &l U¢ IR 39d 5 H

Roprs B

8 TRUN H e Bl 3ffth I SR Ars Ra =, Jidl |
9 $YC UlaR Pt AT B

10 3MT3CYC UTaR P AT Y |

12 M.G I¢ 3R Sy & TIE aR $I A5 |

F—I‘Wﬂf(Conclusion)
2oa B AT e w6 e o 9fg &y efifqa

e S0 BT 81 307 HRUT S|

e 5
3I3CYc (OUTPUT) STYC (INPUT)
drs Fe (I e dRw rem3TfM | ARABE (1) s alee™ (V,) (Line UiaR Teide
(Load (V) (Terminal (Speed in (Line voltage (V,) (Power factor)
current (1)) voltage (V)) r.p.m) current (1))

UTaR - araRA (NSQF T=fad 2022) - 31y 1.11.67
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qrar (Power)

3T 1.11.68

IR (Wireman) - e &A1Y W 3k AC Hier

DOL, ®R-SeT, 3Tel-TBTIHRY ¥ Tex UfeRiY WX & HIeaH J AC Hiex WX Bl IRud
3R vEvErd, iRl &1 ugarHn, Ifdy ik Iuwan fAarur w3 (Identify parts, service
and troubleshoot repair & maintenance of AC motor starter viz, DOL, star-
delta, auto-transformer and rotor resistance starter)

IERY: T 31T & 3fd T 317 Ig R Tl
« AC T & YT &1 Ugar &9
« YB3 HA qTE BT TS NG TTE 3R TH B

. dlee Bigd, YA Biedes, fhas di<aed, NC 3R NO FI Siid B

. 3R dire N 3R TgwR A B

3TaRgFHart (Requirements)
3SR / WIY-I(Tools/Instruments) AT (Materials)
. HITERA WRR 200 mm -1 No. PVC $Jacs, W Tegiay
. TP /AR 200mm -1 No. &ad 2.5 sq. mm 650V IS -25m
. AR -1 No. .« TRIS 9RR 10 TRRR - as reqd.
. TR 500V -1 No. . AP SYATH - as reqd.
JUPHT / HRA (Equipment/Machines) ICDP &4 16A 500V -1 No.
+ DOL®ER -1 No. « TPIC &3 16T - 500V -1 No.
« WR STV -1 No. .« U §ed ®XIA -1 No.
.« eR IoRSH WIR -1 No. . SR drs Ra -1 No.
. 3ffe) THIHR W -1 No. . BHiCHR -1 No.
. crRHEfedfa -1 No.
ufear (PROCEDURE)

TP 1: AC HIcY WIH &1 &g 3R afdq &3

1 ACERIEH & U ) UgaH &, S Dl-edeR, e, SiaRals
30 Had, TR o8 HAR 3R TR 3| (Fig 1, 2, 3 3R 4)

Co

\— LOCKING ARRANGEMENT

Fig 1

ELN33141H1

PUSH-BUTTON STATION

2 HiedeR P 3YC 3R 3M3eye cfHdl, WeH® 3R T

230

s R, 39! AT, I U A §¢ R Juasf 3ik 375
TR B ST 3R I F B

3 IR HAMGET Al diee Pisd, Held Alove & 018 JoF T,
A U Y gD YU ol Wie & T pfae efifaa
CIRREIG Ry

Fig 2

ELN33141H2

OVERLOAD RELAY




Fig 3

CONTACTOR NO - VOLT COIL
TYPE MaRis

154 500v pc

ELN33141H3

CONTACTOR

D.OL WY, TR el WK, AeR IR W 3R 3ffel
TRABIFER Wk & forg [T wfdbe s/ sl (Fig 5, 6, 7
3R 8)

3G P UIRIESH GRT SFIHITGT HRad |
T T[C ATC -| BT T B

TP P AT A TP 7 FH Fifd Ual Bt 9gd
3P I | Bieaex 3R oL R F pvc SR
g St

I.C.T.P 3R Hiex & Y U faRV A% & Wk &
HTART G FI S 1 TP T IS 3TTH
At ¥ frg faar mar 81 onmv g MY wIlR F
JHTAR® RW B Fig 5 H @Y T WidR 3RE &
WM R Iea aad 8

Fig 4
ON & OFF BUTTONS
AN A 4 N
MP 7
LOCKING — PUSH-BUTTON
ARRANGEMENT STATION
CHG) g <
© - o
o Q,
INDICATOR
2 \ Y,
105 103
141 115

ALL DIMENSIONS ARE IN mm.
DIMENSIONS OF BASE AND COVER OF DOL STARTER

ELN33141H4

CIRCUIT DIAGRAM OF DOL STARTER WITH PROTECTIVE DEVICE

ELN33141H5

Fig 6

STAR DELTA STARTER

ELN33141H6

TTaR - IRRAT (NSQF I=Mfa 2022) - 3nard 1.11.68
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%
B
PE——————————t——————————
\
[ et St ot S
I -
Lo / / \
P lictp
| |
} I S S |
! aOx
|
I @) D.O.L. STARTER
} T T ——— 7
I s L A Ll
B et
~=4 9 J13 |
r 1
| | —&— G —§— |
| I |
| L ,,,,,,,,,,,EJ
| N 3
b
i B m \ i PRESSED TILL
N = THE ROTOR
I—ON RESISTANCE
6 IS
COMPLETELY
CUT OFF

CIRCUIT DIAGRAM OF THE ROTOR RESISTANCE STARTER
WITH I.C.T.P. SWITCH & MOTOR

RUNNING POSITION

STARTING POSITION

ELN33141H7

T 000
start [ . et ntlE
*ST:P1F¥ 77”W77 7‘\

- SRR

|

AUTO-

TRANSFORMERS

Vi

D, TIME DELAY RELAY

* KEEP START BUTTON PRESSED TILL MOTOR GETS SUPPLY DIRECTLY

ELN33141H8

e 1
WIEH BT 7ERET
1. WX A% AT
cdd PRUT (Cause) ﬁﬂ'l"l (Remedy)
(Trouble)
1 Bi<de @ A, I3 1P I el IoHI, T g8 AR & dleest 3 &1 U T diees &t fufa &1 o
E[H ara =& R F
9% & UId Bhad! & a1 BRIE U | Ui HAd! B QT B |
A3y oik 9 Tush! & s TRIT YU | TUSH! B AIH B IR TG ATTAH g1 al JHTATd B |
2 af&w FH diccs] 9o B Uid B F DT AR HH dlecsl Disd & A § dieedl & RUfd &I Sl
YIMRBIET | W BIC T S| ol
ex # 21e wfdbe| TP TS He DI Sl B AT T3 Pl<dex BT SUTNT
e U YUS! & & g I AbTI B | Wiee Bl g B 3R I8 AT B F o o &3 fob
GEIEEEIEEIT WS T TR B | SUGH I & A1 Pl deuTd By|
TSI IUBRY R B AT HURIA DI AU ¥ B [ 59
§c D §gd Seg] HaTferd 7 B
3 Yush fidg &1 | AR YU gaa Tudh B &1 JHEINT B a1 98|
Ber Sfia
AR TN gEF | ¢l B3 AT B3 gad Bad! WIS a1 | gad 98
ST e} e Y% T B! AT B AT Fedt |
JUgad Aleded J AT B
232 UTaR - aravAT (NSQF TR 2022) - 31arT 1.11.68




ﬂ'\‘ﬂﬁﬂ (Trouble) dulg (Cause) ﬁEF-T (Remedy)
5 o9 fawaar FH s ey diees &1 | &, TAR HH dees! & A H,
P dices disd | dad |
Hisd gad |
Pl Gail a1 WS Ffehe & Fl<de SR P ! Tade & AIh B 3R S B
i urdw o gife e
6 SR Fdbe & TOIAT 3T AT ST T G311 W S T NVC Fisd Tfdhe B araiaT &1 Sird S | YT &1 gad|
fou offm AFFeT | FRUI ST B SHaRIY TEHE IEH UY | TS gU ISP U Y §&d |
Dt fawmardr| ﬁmwﬁﬁ%w@méleﬂ 1 YT B fagdidd(demagnetise) B3 | SUgad faaras
wad! IR fafadr gerd 4= &1 HRo Y ITH B
AT B
7 PIsd @I ARG | S & Fifiw efd F FROT SR-dree i diees o) Sifg Y 3R TG HY | Pl 98|
I1¢ Fidhe feb 7T gATE I aRaw
SIeIE] WIER P 31 Iugad &7 & RIFARd B a1 1 HT
JUIRT DR |
¢al IR TG AT ST g & AR DI Tl gd | B UId Bl A B
gl

Il 3avars e / el (Overload relays / release)

1 WIeR 3HTh-37 U exar ] 3R dre Rl ot Tad AT TeAad 3t T e B
RS iec/ 3D HICI HIC Pi ofid P
2 RRu oA & fowddr (PR dier 5ia
ST ) 1 Tighl, &RUT 3ffe & HRUT oL R o.L Rt ¥ i iR 3Ifera Rt Ve &%,
ABemd aEfET o Taq JfeT % B a1 9 |
TTord o arafie | afde &t Sita B
3R 39 Bl He |
1 TS BT AR 38T ¢ Tfdhe a1 WR1E SgavH arRfEn/ IR UfeRty & forg WieR SR wfdhe
grafar EaRSIEER]
2 TI7E Afdhe o1 fUfd § el 61 Isa1 | WS &1 XS aga Sifie UG P § Fed |

gl

3 WS &I IR-gR IS

RSl T agd HH|
Iex R SMeRalST

I9gad WISl 9 96 | SfIaR-de, Aol
3R TTE Ffche Bt &g DI |

UTaR - araRAq (NSQF T=fad 2022) - 3rard 1.11.68 233



qrar (Power) 3 1.12.69
IRREA (Wireman) - safdeed Seid Aithe ST 8 Wdih] BT Sqa=T BT 3R TT HAT

faga ufvuy smEur & uged wdie! &) uga™ 3R smf@d &+ (Identify and draw symbols

used in the electrical circuit drawings)

JEIT: U NG & 3 H 31T g I Gbl
. faga afde o o1 IuART T faga ydie! Ft g w1
. faga uftuy 3@ &1 SuahT X% faga wdiet & a9

JTIIH e (Requirements)
AN (Materials)

. Uf@

+ Xd§

. THMT

. MDA

o DI

gfesar (PROCEDURE)
SI.No. Uedl® (Symbols) Uil @I uga™ (Identify the symbols)

o—

234



SI.No. Uedi® (Symbols) Uil @1 uga™ (Identify the symbols)

10

:
- | =

12

_LNTMJ_
" g —

14
fagd Tohdl & AW Fig & TuIY 3R fofey frspt (Conclusion)
fau e ufvoy & faga fogl & 7w fafaw iR 39@T Fig s18T
TUT URIED GRT IYD! Wi DHifod |

TTaR - 9T (NSQF TR 2022) - 3rard 1.12.69 235



Fig 1

THREE PHASE SUPPLY
Y

OIA\IAAN

TO_FWD_REV_SW

I —

s

p—— O

WM20N11269H2

WM20N11269H1

236
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qrar (Power) MW 1.12.70
9RRAA (Wireman) - safdiedd deld Aihe ST | Weltd| BT 3ad=T BT 3R ST BT

Al 9 arafer ssur™ & A= SR urar afdbe &) saren Iva @ wfed ddiie A B

(Interpret control and power circuits of various panel wiring drawings in

simple to complex manner)

JERT: T AT & 3fd H 317 Tg HR Tl

. Fore e & TRETd 819 Tl Rifte al ¥ Rie seta afde a8 ok

. TXA A Sfed a8d & forg afdbe sum a=1¢]

A4

Tag&Hde (Requirements)

|t (Materials)
- U

« Xdg

. TAF

- WD

+ DI

yfear (PROCEDURE)
TRF 1: SIRAT frasor & aftes

1 o9 ST 9 GaTd § A 9WiTs Wi §e (NC) JOG §e, NVC Fig 1
3R OLR & HIegH | HIeR H SNl 3 | y L
N : STOP ALN J0G
2 ST e & Rellol 81 W Hier 39 3} Rufq & s ot 31 1 T L N j{?
3 39 UBR ST Ueb faRY T 1 B b forg Hier ol aR- y g
TR Y& B 3R AP B Yafid BT g T T
4 39 RE Y Ay grcs WP A @
L1 L2
1 STOP ﬁi . m Oh?
N
JOG _
Lo I
(0) 5 5
JOGGING INCHING CONTROL %
TRE 2: BIRas 3N Rawf iR
1 BRas 9 &I gaIY, RYB & SFFH & WeaT § HeR &I Fia 2
AT forerdl 81 3rd Hie fad fexn & gaet 71 L L2
2 fyadf 921 gaTt HIex YRB (1) BRY & S &1 TS Bt 1 ST? ) FODVX;RD ~ ous
21 ofF Hie faudia fo=m & gt 81 A A
F \
L e
REVERSE /
- 0
~
FORWARD,REVEHRSE AND MECHANICAL INTERLOCK g

237



TR 3: DOL TSR UTaR Jfdhe SU™

1 Pledex & clq i d &I RYB, MCB, TS 3R OLR & ST Figa
THREE PHASE SUPPLY
s et 31 . v 5

2 Picacy o1 Fradr efifad Aier efife 4 Jear? |

| SWITCH
| FUSE
I UNIT(SFU)

| OVERLOAD

I RELAY

A1

CONTACTOR
COIL
A2

CONTACTOR C2

3-PHASE
INDUCTION
MOTOR

DOL STARTER POWER CIRCUIT DIAGRAM

WM20N11270H3

TR 4: DOL WX

1 DOL TR HelfeiT Fidhe

2 T ge TaTl Hiex & WY g NVC 3R OLR & A1 ¥
TS fArad gl
THERMAL OVERLOAD

3 WNVCW@W%@TWNCﬁWﬁW RELAY
ST 81 39 fUfd & Hiex $Y RYB, TS, OLR 3R NVC &
e Y Iwls fHddl B

Fig 4 PHASE

STOP PUSH BOTTON

2
3 13 pPOWER
START PUSH CONTACTOR NO
BUTTON 4 14
A1
C1 POWER
CONTACTOR
A2
NEUTRAL

DOL STARTER CONTROL CIRCUIT DIAGRAM

WM20N11270H4
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TG 5: STUNGE 3T T3 WIS PT AT
1 RS 3 3R 4 & TYII HRATS DOL IR THTE &1 F HTH i
ig

Hdl %' THREE PHASE SUPPLY
B Y R

C C

b |

O O

CONTACTOR

MAGNETIZING COIL

CONTACT TO KEEP
COIL ENERGIZED

\ OVERLOAD

PROTECTION

NO:NORMAL OPEN START
NC:NORMAL CLOSE START

3-PHASE
MOTOR

WM20N11270H5

DIRECT ONLINE STARTER (DOL)

T 6: RiTTe et fdex &1 &wrd

1 WIR A & RYB ¥ S RivTel ot idex & Ry efHedt -
Hl P B AR ~
2 ol freh T o & et 89 W Bider § R wfpa & ; ; — .
AT 8, A NVC PTodex Tw@rE Bl fEwpde o | : SRR I S
3 39 VPR Hiedt & Rirrer Bot A AepT 1 1 i i — 1 :
"~ WoToR
SINGLE PHASE PREVENTET FUNCTION g

TTaR - IRRAT (NSQF H=Nfe 2022) - 3nar 1.12.70 239



TRF 7: Rivra ot flder & 91y %ol S5a=H Hiew

1 Aed & Hiex gidhe # Ria e Nider I S R ot
b1 o1 & & 6 Fig 7 & feaman man g1

fas#d (Conclusion)

Hed O R ¥ wifed i ¥ IuaRT fhw SH ara faft
Tl & U el Tfdbe &1 g1 3R TRIA HY 3R TR gRI
SIHIGT B

Fig7 RO VO B
@NEGATIVE
SEQUENCE g ¢4 d©
FILTER g g 3
ON
v
—
®
OFF¢ @ N.O.
)
N.C.
(1) CONTROL c
] b | S | E— @
colL
M ) 3-PHINDUCTION
MOTOR

SINGLE PHASE PREVENTER WITH THREE PHASE INDUCTION MOTOR

WM20N11270H7

240 UTaR - arRA (NSQF SRR 2022) - 31T 1.12.70




qrax (Power)

ST 1.12.71
IrERAT (Wireman) - safdedd weia Afthe ST § Uedid! &7 S(ea=T -1 3R TT BT

A, g arse, Wi b, Rivta o SsaRM Ay, 3R 3 B SR AleX & WA Jfbe &
3RWUT & TR H 3 HAT (Practice about drawing of simple circuits - control
of lamps, tube light, ceiling fan, single phase induction motor, and 3 phase
induction motor)

JET: T 3T & 3{d | 31T Ig B qobl
. Au, &g arse, e ¥4, Rivta e & o & e e 9fbe s/ a918

« UROT AR 3R 3 TROT UROT Hiew 3R Aithe gow! $t ugad B3
. W Fidhe @i & Y TRa faga FARE & IR & aF

3TaxgFHart (Requirements)
VR / A1YFI(Tools/Instruments) . I AR HH -4 BT -1No
. ORI, 3R, Whd . AW -1No
. TS d 3R TR . TifeRT B - 240V -1 No
AR (Materials) . T AR - 240V -1No
. TW-100dE -1 No. . T eSS HieR 1/2 HP, 240V,
. JdW R -1 No. 50 HZ, DOL ®TeR 19, 10 Amps, 250V -1 No
.+ TRIEC - 40W - 1 No. - 3 PR Bl S8 HIR 415V, 5HP -1 No
- T - 40W -1 No. . U5 WR/SWT VI, 16A,
. Td T3 WK -1 No. 415V, OLR 3IR NVC & T4 -1 No

ufsar (PROCEDURE)

T 1:

1 = Iue, fagd sl SR Safdee AU & PAfaeT o
faferd &1 arezmg BY | o\

| Hfhe NG Fig 1 P STIAR T4 B | o0

2 RGP TR YW & 31h1Y Ted DI Hde DY ) 5

3 TR & a1e uwirE g { { .
ICDP (3TORA IS TSI Ul [9d $T ITANT H=ATg P N §
ags = aqa%aaﬁﬁqﬁamﬁa;mmm ELECTRIC LAMP CIRCUIT DIAGRAM g
?

TR 2:

1 foroTcl & IUHRUT I A o [T Sd ATRE ST DI oo Fig 2
%l FILAMENT r 1STARTER FLUORESCENT TUBE

| &, wrdR, eya @ge, BH 3R AF | | 7

2 T & FERIER Iffhe omE R 9% 3R TR Rt
il BALLAST ‘ ‘ACSUPPLY §
Fig 2 % m W W aqﬁ % ml FLUORESCENT TUBE é?:ZUIT DIAGRAM §

3

T TMEE PR Bl SR & FICUMIER Il & |
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TR$ 3:

1

faoreht & Iyl B W F forg et T g Bt
STaLHdT gl g

g 9 &9, B WA, WA, 2.5 f dowuy, AT
A 6A, 240V &= afed |

Hfdhe o s, T eteR 9oft &t Raa ¥ Fae %, 3R
TR S & STUR B & TS & TR HAae e |

Fig 3 ¥ IR Ufkuy I8

lhe B9 P i B 3R @S S|
TR & gFH I 3= (e fa=m) &t S H |

RSP 4:

1

faoTell & IuRRT 3R G B AMAIHAISN Bl S B
fore Rivre trot Hier Iamd |

IcoP &9, poL W& (WTE 9¢9 (No), TIT g2+
(NC)) OLR, NVC Diae|

Ui & MEMTIR DOL TR & 1Y RATTat Tl Wex &1
Yfdhe STU™ §AN |

e 4 TR PR TG |

3 URUY IRW & AR Ao giford|
4 BRI DS DY IR TSR Hier B @S <

242

Fig 3
/\oo
(a) T/
CZ ?
P ‘N
CELING FAN CIRCUIT DIAGRAM
(b) 2 @
2 @
2 @
CAPACITOR
o
CEILING FAN =
N P &
=
REGULATOR &
CEILING FAN CONNECTION :
Fig 4
9 L1 L2
Y & STOP STOP
CBJFUSE | | BUTTON BUTTON
! } NC NO
_

_?_94
N 6l

OVERLOAD
RELAY

INGLE PHASE
INDUCTION
MOTOR

NC= NORMALLY CLOSE
NO= NORMALLY OPEN

SINGLE PHASE DIRECT ONLINE (DOL) STARTER

WM20N11271H4

TTaR - araRAT (NSQF TR 2022) - 3 1.12.71




TR$ 5:

1 3 B S8RM AR &I 90 & oy fagd gedi @l

MERGH AT DI ST

Fig 5

NVC 3R %17 =1 g |

3 Bl §SIRM HIex, AT WR/STET TR, OLR, (ruses [

2 IR F AEIER I8 ©R/AR R F WY 3 B o To |
A Hex & fore wfhe s/ a1 g %[ g

I

<ffe § e P

s & fog werdR efifFai L, L, 3R L, &t FAee

w®IER efilFelt u,, u, V,, V,, W,, W, BT FdfRa Aiex a2\ 4

3 FHARRE I A B 3R IS S| (STAR)1
4 WIRTSADI HEE Y HeR A DY 3R §3T B TR UIoheH

RN

5 Tfd 80% U = & §IG s8 Bl Seel fRufd H @

MANUAL STARDELTA STARTER WIRING DIAGRAM

WM20N11271H5

farsmd (Conclusion)

TR FARA & WeX 901 A WIfET #ie $H g
STaT 81 afe Wier @) TR e | gardr oA @
AR 75 6 % $ 8 ST 1 80 Wi AR W
P & 91¢ JeeT PG H Hlex Taift|

TTaR - araRAT (NSQF TR 2022) - 3 1.12.71

U, T, ege arge, RiTd e MR 3R 3 [ier & forg Ifche &
=1 & fore afdbe sraum o |ie e

243



rar (Power)

N 1.12.72
IR (Wireman) - Safaced bgld Afthe STIUTH H Uil BT SSad=T ST 3R TT HIAT

faftra fRrd=or Tefide o ergwR, A, afde saz, AR iR Aied & A= Fveia &1 3uahT
PP Afhe P ARWUT BT 3WRT T (Practice drawing of circuits using various
control elements viz.. Timers, relays, circuit breakers, sensors and sequential

control of motors)

IeRY: T 31T & 3fd T 317 g HR Tl

. TR Y wffe, AR TfPe, 3R 3 Hied F A= woeia & fore Tfbe sma g8
. e faftr &1 3naTd HeA & i, ergR Ra &1 TR, AR, Fihe AHT 3R 3 Hied &1 HH=e Hugial

3TazgHart (Requirements)

SR / "YU (Tools/Instruments) 3UDHIUT (Equipments)

. 8 esmR Ra-230v - 1 No. . gz g 415v/240v, 200VA - 1 No.
PNP (3T) NPN Wit T¥R CTSIR deld SRR 415V, - 2 Nos.
0-240V DC -1 No. (1No +1NC)

MCB - 4 O, 415V, 16A -1 No. It (Materials)

. YR ¢ (STd/8T) -1 No. . URa

each . TWR

. TR IS Bicac, 4 Ud 16A, 240V - 3 Nos. . Wd

. yAd SR Are Ra 0-15A, 415v - 3 Nos. . Wufdba
B & 1Y §f$her A - 3 Nos. . TR

. fafte &g 1No + INC - 2 Nos.

TgHIRm $aics Bad 2.5 & mm - as reqd.
gishar (PROCEDURE)

TR 1: 8 U ergwR e wfdhe sTaumm
1 TR faRu & 3I9R 8 U Trewr Rl widhe & O fqavur
& IR H TR BT T B |

Fig 1 3R 2 9 3 9 esmR @ & R faarur &1
YT B |

------ OPERATING
VOLTAGE

WM20N11272H1

8 PIN DETAILS OF 8 PIN TIMER RELAY

2 T HRI B! BT & fg TR R wide & fag afdbe
3R F1|

244

8-PIN TIMER RELAY IMAGE

WM20N11272H2

| Fig 3 ¥ IIJER eTgWR R wfbe i@ o |

3 IR UfhdT & TR HaRMA B wird B |




WM20N11272H3

8 - PIN TIMER RELAY WIRING DIAGRAM

TR 2 YR (Wiafie )

1

TR Y MR IR F TR T THBRT BT 3L B 3R
ES)

AifRTrd AR T AR @ o famr fpeht oifos wud
F ATH-UN B ageil @t IufRAfA &1 yar v o
e 3|

2 YW & foru gfhe Mg a4, Aex & a1y R B3|

| Fig 1 % IIUR Wihe IR wId H | |
Fig 1 - @)
/,‘:,, ¢]
Ty

=0

,,,,,, = il

|.‘ =)

PNP SENSOR

CONTROL OF MOTOR WITH THE HELP OF SENSOR IMAGE

TR 3 (WIeR BT Hh—= HUgta)

1

UiRgies ¥ Hick & W= Bl & IR H JHGRI U
B

T TIE g B Dledex K1 B NVC B G oI &, 3R
TSR (T1) B X9 YR g4 & H19H § deid dlecsl [Hadl
gl

3fa K1 3R T1 |fehd § SR <18 Tudh K1 & HIerH ¥ -
YRV HRd §, TN T T ge- R} A & a1g Hf, K1,
T1 AR Tfehy fRufa & g

$© Yd-MuiRd I7 Hcild 817 & §1a CTHR 1 BT 'No' HUH
¥ B 91T § 3R Plcaey K2 3R TR 2 (T2) HT NVC
OLR2 & H1eA R0 dees UTed el 81 31 K2 Ifeba
BT 8§ 3R 3UA ‘No' Judh & HTeqd J TG - 4RO YT B
a1 B, udl gt k1 FAfspa 8 sl k2 S AR wfka fRufa o
TG

FS Yd Fuid T0g Frdid 8H & a1G SRTA Bieac? ufshd
B ST B

3 Ufdhe RW & IUR FHde B AR A |
4 YfRed & fIaR1 & dIE TS |
5 dre fufa o 3

=iy

—ve +ve com

WM20N11272J2

PROXMITY SENSOR IMAGE

| WM20N11272)1

ot S % FRar uftear W= woeia ergmR ar
a1 f&= a1 AR & Aregw A [y a8e 9 vafas
Hiex &1 fe=or g, I &1 smazgwdarei w® AR

FRATE |
6 Fig 1 & 3UR HIc & =M HUSIA & folT UraR are
3G §TY |
7 TR IWIF FHIRH TRl Fdr g

HeX B R, Y, B TS, Hiedex 3R OLR & WTeaH I
=TS et g1

8 R We=H Hudid & fere Fiur afdhe &1 aufd & 1

9 Fig 2 & 3IUR WH=ME HUSA & foy a0 &R uraR
fdhe T HLI
10 IS & o TR S AeR & TR Bl o

TTaR - IRRAT (NSQF H=Ne 2022) - 3nam 1.12.72 245
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Fig 1 Fig 2
L CB R
o+ S~o——t s ’ A s J ves
L, i [ i l D
(e 6 o t * T T t * B T ] ] J i ]
L § I | I | ! ! N &
C 3 a\\c 1 1 ® 1 n ® 1 1 ® C ] ] ]
MCCB \—\—\ FUSE
1 3 5 1 3 5 1 3 5 — 1 OFF
PN N
o— N N1 ONFT K1TT1T K2TT2T K3I
c2 c3 j
KT\ K2\ K3
POWER ORL1[E_© ©]ORL2[f £ ©]ORL3[g o o]
CIRCUIT
(B)
M-3 M-3 V-3
-0L2 - -0OL3 ORL13- ORL23- ORL3 Q
s
&
MOTOR1 MOTOR 2 MOTOR 3 g
Z
g
< SEQUENTIAL CONTROL OF 3-MOTORS z
5
z fspd (Conclusion)
POWER CIRCUIT DIAGRAM FOR SEQUENTIAL CONTROL OF THREE MOTORS 2 Y g . g
SHTREA B T3 3R A ARl & e R, IR 3R o=

FHUeId & forg Tfdhe Mg s |

TTaR - araRAT (NSQF TR 2022) - 3rard 1.12.72



rar (Power)

3 1.12.73

IRRAT (Wireman) - Safaedd deid Aide STAUTH § Udid] BT AT BT 3R TT BT

3 ol SSARM HIex B! AT R & fore Yol warird TeR/Seel WIek &1 ufkuy §-H1 (Draw

a circuit of fully automatic star/delta starter for starting a, 3, induction motor)

JERY: T 31T & 3fd H 317 Jg R bl

. 3 o ISR HIeR &I T @RE A I HIA & fore afbe srumy g9

. AT RR/Sl IR

« AR 9T 3R T e A TAIerd TR/SRT 'R $ TR BT g B |

3axgFart (Requirements)
3R / WEFI(Tools/Instruments) + -3HP/5HP, 415V, 5Hz -1 No.
. U@ . QU RE U Waifad
. Wb 10A, 415V, 50Hz -1 No.
. WMIHA AR (Materials)
. TR PVC S HIR aRR 2.5 sq.mm - asreqd.
3UHIUT (Equipments)
. 3¢ Ea B IRUT AR
ufsbar (PROCEDURE)

RS 1.

1 fagd gce! & o & forg 3 fenva ool URUT AYeR &l I

B AT HAT B B

IcoP &g, Tt aRE I WA WR / ST Wi
(OLR & WY BT Hledey) TR By, Seel
Piede? TR, WIE ge 3R WY de1

i Wi 9e4 7 TR NomE & J1ad § TR
ez T W B

TR TR F 9I¢ KR Bl<de B I T8l
firadt 21 3@ Hiex B IwT Picae? P HIHAA A

2 TR & MEIHAR 3 Bl [pRa $of SSRM HIeR & oy

Jihe STau™ s=13 |

s forerdt g1

| Fig 1% IIUR FRA 7Y

3 uRuy R et St 3om ufieres 3 foe s=man @ 8k e

IRTY 3RT b 3TER B fear B

4 Y3 RE I WHId WR/Seel TE & HTIRRH BT A (30

TRITE)!

W9 WIS ge SardT STal 8, al Wex L1 W19 g2 wIé
e TFWR (NC) ST Piede? (NC) WR Piede?
(@S NC ] SITaT ) HleX & ATeIH ¥ TR Piede?
(RTE HATRM) GRT TETS 3R 37 Har 2

5 URUY 3RY & 3HR JIIoH i

6 <R gRI Wfdhe $I Fid & d1g idhe B Il ¢ Sl SATIDT
U5 A R HRAT B

e ge A |
e I &) fufa o1 e oY)

IWRIGd UfehdT & IR WaTfed WR/Seel Wk & ey
3R TR BT T B

farspd (Conclusion)

SIS UfhaT & AR WATAd TR/Seel Wex & 1Y 3 ol
f&pYa o1 IRUT AR & e Ifthe sm@ s1¢ 3R TaaTed
WR/See] WIER & HIT 3R SR Bl S |

© o N
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Fig 1

—@ L L L & —
POWER CIRCUIT
MCCB
00 0O
— 5 =
MAIN DELTA STAR
= —
T CONTACTOR CONTACTOR CONTACTOR
T 0
A7,
™)
. ,/ ]
CONTROL CIRCUIT 7 1
MCB |J;|_, - P PIK
L1 L2 L1 12 M
) 1
o Y2 o 2 0 0 2 20 &
5 i o 2 o
e—2 o 0 2 0 0
T % (S o [ S &
]
=)
T | ON DELAY TIMER
[o10
THERMAL OVERLOD
REALY | |
OFF ON TRP MOTOR TERMINAL STOP START
CONNECTION (NC PUSH BUTTON)  (NO PUSH BUTTON)
W1 a2
Vi o o U2
ee
ut—~fw2

FULLY STAR DELA STARTER CONNECTION DIAGRAM

WM20N11273H1

Fig 2

PHASE

N/O | ———STOP/RESET

®@ rEWigd| o ¢

|
aolgoloolsol ob
K3 |
[ 243

Py}

AL TIMER

PHASE/NEUTRAL THE

OVER LOAD RELAY

WITH MAM CONTACTOR -1
STAR CONTACTOR -1
DELTA CONTACTOR -1
TIMER -1

|U2 |V2 |W2|V1 |W1|U1 |

FULLY AUTOMATED STAR DELTA STARTER CIRCUIT DIAGRAM

WM20N11273H2
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qrar (Power)

9RRAT (Wireman) - Stafes amafar ifeesd - |

3 1.13.74

RafiT saurRuT 1 STt #e fAfia TaieH o TRa dfte &1 arsfiT w1 IR AW &
fri=roT &7 31T w1 (Wire up simple circuits and practice control of lamp in
different combinations using switching concept)

IER: T NI & 3fd T 319 g HR ool

. QASATIT ATITH & ATIAR PVC FSIE P |

. AATIT & TR PVC HSYE & 1Y faerelt & amam &1 v a%

. VA F Y PVC HSYL B ey Y 3R R @

. foorelt & JrHE ) IR As A S|

3Tag®Hare (Requirements)

R / 1Y (Tools/Instruments)
- g UiF 8% 250 I
+  ¥P gIgR 150/200 mm
. SARIREA A% 100 mm
. TR
. PIFHT @R 200 mm
. IS I EH QA
. ¥4 ¥d 300 mm
|t (Materials)

PVC UISY (19 mm)
. ddSl BIEp (6x12) mm

- as reqd.
- as reqd.

. Tdel HTUF (6x20) mm
. B3 TR/ W, 16A,
. PVC-&WWHSsq.mm
19 99 (U1 €18Y) 6A/250V
. 29 g9 (=1 TRY) 6A/250V
. YeEARIER
1d SiaRH dI
. 2d SR S
. 3dYRME SN
19 mm Gl ¥

- as reqd.
- as reqd.
- as reqd.
-1 No.

- 1 Nos.
- 2 Nos.

- 2 No.
-1 No.
-2 Nos.
- as reqd.

ufFar (PROCEDURE)

11 M F A3 B! fafgd B S Fig 1 & f@mn m g,
o 3 Uier! ¥ SrHie U &Y SR GI & AR

I Uhd B
Fig 1 L1 L2
X X
2 2L g
2 2
250
3 2 8
<
600
5
! g
v v
S1 s2 g
S
=

LAYOUT DIAGRAM

2 PVC 19 mm UTSU I AU 7T 3ATH & S8R HIc |

3 19 mm Gl ST &IY F Y ASAIC & 3TIR PVC 19 mm

3y & e H3 |

4 3G & ATIR PVC 115 sq.mm TGHIH GRR ST a-R

3 H (Fig 2)

Fig 2 ®

@

SCHEMATIC DIAGRAM

@

WM20N11374H2

5 g Sr3uH # faw Y SfER IR ¥S ¥ faw g fagd

T &I Fae B (Fig 3)

6 TNt J 3rHIG U &%, afe Bl Ted § 3R 3 3IH

A2 & Tud I B

7 UWE § FAde B gAY ) b fagd aidbe coa 1 &

3(TYR BTH B 1 &

249



Fga1

s1 s2 ol (Status)

3 3 Y SRael | Tl T §

e | 3 AT JHAIR B 7o BT §

| 8 T TS Al o & T1Y IHHT §

Fig 3 L,L, - LOOW, BC LAMP
=)
POSITION 1
s e Bl
N | }
| |
1 1
S [
| \ |
I \ I o
Ph } O ! 3
| _POSITION2 _ | 2
z
TWO WAY SWITCH ONE WAY SWITCH g
WIRING DIAGRAM z
250

TTaR - araRAT (NSQF TR 2022) - 3y 1.13.74




qrar (Power) MW 1.13.75
IRRAA (Wireman) - SHARe® arafir dfaey - |

UM & TF U § GaH FAaes dls ®i TUHET &1 (Calculate maximum

connected load in a section of the institute)

IERY: T 31T & 3fd T 310 Ig B Tl
. 3T P IFIR ITI & ¢ AR 70T HY
. WIS ¥ S faga Sumvl W fagd ds e oY

JTagHae (Requirements)
3WR / A1Y-I(Tools/Instruments) TR (Materials)
. Fw Hiex (0-1000A) -1 No. . TEAEw -1 No.
. 38 %R (500v) -1 No. . AR (HP) -1 No.
- S9d ¢ -1 No. . TWR -1 No.
. PIMIRH WRR 200 mm -1 No. . 5300 mm ~ 1 No.
YIS ¥ SR - 150 mm -1 No.
feugof:
1 ICOP-3MTRA s Sad uid &g
2  PDB-UI®R faaRur a1
3 LOB -@mgefiT fAaRur ais|
ufsar (PROCEDURE)
DB f‘lW?ﬁgﬂﬁaﬁ' (Find the power load in DB): Fig 1
1 =g IcDP ¥ fir 5 DB H fauifora § St fs Fig 1 & foamn lINCOMING
b AN BUS BAR
D e R AT G e L L
) o o
3 Hp HfSTH KW T 1 KW=1.34Xhp T Fcal
4 e fpT T UST A Bl IRUTEE B [— -]
5 DB ¥ Ud® Pdcs Als I HW A by T AT F
wftag 7
6 3id ¥ DB H $dT AIS 3IR DB H UIGR TS & HIF BT 70T HX .
DB & TSI &S 914 ¥ (Find the lightning load in DB) N 1coP. 1RON GLAG DOUBLE POLE SWITCH g
| 31COp @ s b & R a7 & 1 B Fig 1 : rop poNeRDITIR TON S0
feama mr g

SI No. | #%s @IS (Connected Load)

2 AW DI AeE ¥ UAP DB P 3T WIS Jeol &l 910 _
J=H= TR BT

3 e fhT 7T e AF &I IRUNES B |

4 DB ¥ Ud® HAdS @8 & SHW A fhy mu ST 3t
IRUTaS B

5 3id ¥ DB ¥ wl d @S 3R DB H YT @IS & TN &
UM &Y

251



qrax (Power)

IRRAA (Wireman) - SR arafen ifees - |

3T 1.13.76

fafira geal aftd via 3 g=r 9w 918 a@ faga awrs yondt &1 yexi= iR f s=rn

(Demonstrate and draw electrical supply system from pole to main switch

board including different components)

IERY: T 31T & 3 T 310 Ig R Tl

. FAeau va &1 yar @, mazas ARl & aEn &1 fAfdE w3 oiv srgaT @

. G.I UT3Y, W A% & U A g B

. qUIE GI AR (AT 3IAeR Ft T8) RAUS® 3R IffT Faa & 1y T HY

. GfdH Fad g91¢ 3R TSI Hew A P B

. o TROd TS & AT 9 3iaves gl & e 9fdq Fad s

. 3 IfdT Faa W, A9 SR R NS IR T

TagHae (Requirements)

Tt (Materials)

- ¥ =d 300 mm -1 No.

. U@ (HP) -1 No.

- 3R -1 No.
gfsar (PROCEDURE)

Tfdq Az 91 faerelt 1S & wrnfal o1 w1
21 7o ulkiget &1 oy fawreh 91 & AwR e
THar g1 AT A8 R W Hd G0 Afdq Had
! AfdH A8 | Sie | Ugd X STSH BT Hd
TIP3

1 e fagd Ya &1 udr @ E 3R 01d § 39 3ARA db BI
& o1 AY, fored afd ars Wi St g1 Fig 1 & A o
ol B

Fig 1

C
Q
- METER BOARD

- INLET POINT OF G.IPIPE
- POLE

- DISTANCE BETWEEN POLE
AND THE ENTRY POINT OF
G.I. PIPE

- BUILDING
F- COMPOUND WALL

o0 w>»

m

F

WM20N11376H1

g 3@ ¥ e sa= v s afee f afda daa
ST YT &F B UR 7 HY| $B A1l | HIRAT I
T ¥ fIT v wegadl ursy GREAT 9 SraRadan
g 9Pl Bl

2 UgdH fb R F o siawae IS R a1 3-hei g |

3 Tier 9IS @t UMY &1 gar a3k ey waewe & forg
Oy fohu OIA a1d GI urgy @) s uffka ¥ 1 Fig 2 39 |

252

SfTa: GI Uy & |fdT Faa o1 yaw Hu1g |
P TS W gl T1feT | Tfe U8 TR B HH HaATs &
PHRUITHT 1 8, at Hfrpay THa FHaTs W GI ISy
D 1P HIA BT AR FI|

TS A% dS 3R IR &1 HieTs & o s1axae ders M
B

AT dR TR TH [ AP 98 U5U & 19 F 12 A1
T EIFT 91T | TP 25 mm UISY & ¢ 8! & A&
T T 25x12 = 300 mm BT

Fig 2 5

|
alla °

- HEIGHT OF THE G.I. PIPE
- LENGTH OF GOOSE NECK BEND
- WALL THICKNESS

—-UTT

WM20N11376H2




5 3R Bl dIaR I Hiex il a% 3awas Hed b ddls
Ruifd ®¥ 3R Repls fHT 7T A T B3 | IWIad [T
JiIT HId 3R GI UIST B MIRTD TaTS 1 T B |

6 L13MRL2dds & Gl URY & &l ghs [digd B 3R HIC
Fig 3 a1
7 L1 3R L2 S P Gl URY B T RR R I8 B

8 TS GIURY L1 & TP BR &I AISH ol A% 14, forgan
T UTSY & o & 12 7T & sRIsR 81

9 URY TR J AR § U &¢ HX dlidh fhe g R urgy Tei
Hrex efifal & 9 8

B¢ i & gl Hiex 9 $H 7181 g1 |
10 GI 98 & Gl TRY A 1S | (Fig 3)

Fig 3 b

7a]
M.S.
CLAMP&\

Lq

METER BOARD
%HOLE IN THE WALL
L2

WALL THICKNESS

LENGTH \J
OF BEND

NOT LESS THAN
2 m FROM GROUND

WM20N11376H3

11 3R fT U UTSY & HTeIH ¥ fhRT aRR (20 SWG &1 Gl
TR UT Hr |

12 MS ST BT ITUNT BB Gl UTST Bl SIaR F Hiem oS 2|
(Fig 3)
I GI U3 B! AR & FUR ST HAT 8l df GI ISy
R Y P TP & I BT YA HI| (fig 4a) 3D 3R
¥ 91 & ¥ RN &1 Bd IR @ 3418 diee A TS ¢

13 20 SWG & IUgdd Gl AR & H1egH J T 9e § Ria ol
Tw@rE & AW § B 7 e (ueisd) ot 3 S
@I ¥ (Fig 4 b)

250 diee & g R e & &g 20 I 3R 440
diee & g 30 I F1 iR TH|

14 THTRE & Y I TH U g3 IR T T JUIC G.| IR &
10 SWG & ferg sid|

15 g RRI IR FaRMA & T dR &1 maid dars Bleas {1
AR & W1y ¥ Ifay IR (Had) U S|
Faal B G RRT R B 3R Yga & wu § Rifka
Ead

16 YUK GI IR & U BR B! 'U’ T BT ITANT HReb o b
& -, Seafer urgy H fihaq 3| (Fig 4a)

Fig 4 om

(a) %ﬂ/ F
N 7

'U' CLAMP
STAY BOW

7

EYE BOLT FIXED
TO THE ROOF

SUPPORT WIRE
FIXED TO THE
POLE BY CLAMPS

]

[HHHHHAHHT

SUPPORT G.I. WIRE
10 SWG

(b) 20 SWG G.I. WIRE

20cm

RING INSULATOR
SERVICE CABLE

WM20N11376H4

IfeT 134 3R 91 968 F YR §RT &Y ¢ g
BT JTHAT H1 & T ‘U’ w7 FRRar o =0 3
Toigd gt @Tieel

17 O GI IR & g RR &I 91d I Sirs 1 (Fig 4a)

W BT T BV 3R YR IeT U | Ui R ge |
Tga frerelt 91 & argafa ot afRw ofk Ran & g

TresT3H forar s =Tnfeul

18 G| UI3U & H19T ¥ UIRY & GIHI RRI R =1 &1 UG $HA
aTet fOhRT AR gRT A4 Hac i T B

19 TfdYg o3 B! Tolf Hier ¥ 3R fhr Fe 3m3e V dide B

20 GI U180 & U’ &Y SR Iuiad g 18 o <fifia & o
TH 3 AR H8aeR (Gl 12 SWG) Hae B

21 34 & e 61 Uy WR 3 Tt UeH B

22 G4 Fed & ol Had Bl Salge TN HAaeR b WU
S Ig=M A8 & Bl aRR Y Hride B |

$o faord del # faamur arg= ok afdw daa &
¥a gRaa We e o § | RIFT A & erger

ufshar &1 grad B

23 Y Had & A had B Sdee Al Hdex & SRy fGaRo
S & oA aRR Y Hd DY |

T&¥ ufier) (EB) gRT Afdw wrs= @1 fAfteror fear
ST AR 3R URad W 8% gRT 81 UeH far
ST

24 4G T3 Ha=Hl BT 160 B 3R R g &1 gihy
Gyl

25 IR fagsit & forg gie g s |

26 3R BT YR B 3R SFTAIGHA & forg 3107 wfierss o gt |

TTaR - araRA (NSQF TR 2022) - 3 1.13.76 253



qrar (Power)

IrRAT (Wireman) - Siftes arafar ifees - |

3 1.13.77

faga Sy @ falRe ot wud 3t T i F9R B (Prepare a list of typical energy

consumption of electrical appliances)

IEIY: T 1A & 3fd T 3110 Ig X Fobdl

. A9 We fJavur it geg A fagd IUHUN F} uTar B 3HZT Y MR T IR B

. faoreht &t U Ft o B R faga fda & T Gias 31

A4

STaeg&die (Requirements)

It (Materials)
. TR

. iR A=

. AR e

. foorch @t et

. Sdfded SRRA
- gafdes badl
. BT

.« SSRME gegl

. HASHIad 3fad

-1 No.
- 1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.

. frRR wEsR
. AR
. e e
. TEAHA
. TIRNiC @18e
. SWhCIU YR
. TR

DPIC & 16A, 250v
DPIC f&aa 16A, 250v

-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
- 1 No.

ufsar (PROCEDURE)
1 Ru g o Tl 3 Iuao 1 et o

2 Ydlog 9xgeh H 9 UQD $I UleR &l 49 ©ic B Feradl I

ol = UIaR x A

E = PXT

3 fagd IuaRv #i fagd wfed &t AT A IR I9F fagd fopet ot 3 31 S B
JUHRT P TTUMT B 3R ST fagd Sl BT TOAT ¥ SR
T T 29a A ool R
TG SUHIUT (Home Appliances) q1e d giax g gel o KWh ¥ @ud St
(Power in (Time in (Energy consumed in

Hours)

KWhr)

Fig 1

GEYSER

WM20N11377H1
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T SUSIUT (Home Appliances)

q1e ® uiaR (Power
in watts)

g Uel |
(Time in
Hours)

KWh ® @ud
St (Energy
consumed in
KWhr)

Fig 2

WASHING MACHINE

WM20N11377H2

Fig 3

:

MOTOR PUMP SET

WM20N11377H3

WM20N11377H4

Fig5

ELECTRIC IRON

WM20N11377H5

TTaR - araRA (NSQF TR 2022) - 3y 1.13.77
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T SUHIUT (Home Appliances)

gre § ufaR (Power

Uy Hel A (Time

Kwh ¥ @ud

MICROWAVE OVEN

WM20N11377H9

in watts) in Hours) St (Energy
consumed in
KWhr)
Fig 6
&
s
=
Fig 7
g
=
Fig 8
INDUCTION STOVE §
Fig 9

256 TR - IRIA (NSQF | 2022) - ST 1.13.77




T SUHIUT (Home Appliances) g ¥ UfaY (Power | 9HG Uel # (Time |[KWh ® @Ud
in watts) in Hours) St (Energy
consumed in
KWhr)
Flg 10 S\
:
Fig 11
WET GRINDER §
CEILING FAN §
Fig 13
TABLE FAN g
TTaR - IRRAT (NSQF W= 2022) - 3namy 1.13.77 257



T SUHIUT (Home Appliances) ae # Ufa (Power | WO ©el # (Time [KWh ® @Ud

in watts) in Hours) St (Energy
consumed in
KWhr)

Fig 14

WM20N11377HE

FLUORESCENT LIGHT

Fig 15
e \\
cgeeeegee
) gggggggggﬂggggggcégggg S 88 % u-
Egagg%ggsggggggggg 8 €9° :
(522 —=—=¢"®oee £
=
DESKTOP COMPUTER %
Fig 16
Q
£
5
g
INVERTER g
=
Fig 17
T
S
S
Z
g
REFRIGERATOR g
Fig 18
: I
S 5
& g
AIR CONDITIONER g
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qrar (Power) T 1.13.78
IRRAA (Wireman) - SHARe® arafir dfaey - |

faftra Ye/emeRT Y avq araft # wygad g9 arelt fafia Jerae Il 31 ugae &
3R IAP SIFHTT ART &1 =i 99147 (Identify various accessories used in domestic
wiring of different ratings/ sizes and list out their approximate cost)

JERT: T AT & 3fd H 317 Tg HR Tl
« IR ArART § 39T B9 T fAerelt F IUSBRUN BT AFIB HRAT R ATBR & AR AFHTG BIAd BT SIFHH T

ATaRIHAE (Requirements)
ATl (Materials)
. D.PEF T 104, 240V TR TR -1 No. - TR 13U WIS fIC BA -2 No.
. 1.C®C 33T 16A, 240 V -1 No. . PVC &SYE 19 mm (341 79) -6 m.
. TRIXI €13Y WIS g 16A -1 No.
ufdar (PROCEDURE)
1 i USR 31 fagd TRl &1 396 TF & AR ariidd e 3 <9 1 ¥ ghfdhd axgsil &l Ue ur gaids d
2 TR 3Hd PR P STAR 3 B 4 geleg fagd axgall & iU offe & S6R AT G Pl

A T
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Agd1

ST 3R ANTd Ft wrift(Material of schedule and cost)

SI.No. mﬁﬁﬂ'ﬂ (Material Specification) ¥ AITd (Rate Cost)
1 D.P B &9 10A, 240V TII TR T (Qty) | 3. Ps ufd (Per) | ¥.Ps fewforai
2 .C BT 33T 16A, 240V 1No | .. o 2 TR e & forg MaB.
3 TART T39I (T 16A 1No | .. 122 R B
4 TRIRT <39 WS fC 6A 1No .. 152 N B
5 PVC FSIE 19 mm (g4t 719)) 2No | 1o 2: N 1998 = 37
6 PVC FEIE 12 mm (841 719)) [:1 I SELCT - 1 TS = 34t
7 1.0mm? Aeet TS BIWR, VIR Had [7X:1 R . SELCT -
8 1/1.8 mm TegHIFTH VIR B 174 | 1008 | ..
9 1/1.8m BIR VIR Had o | 1008 | .. M.B. ¥ DB
10 %@ 6A, 240V I 3 U TR 2® | 100d | ...
11 2-fo= e 6A, 240V 17No | ... 152 B
12 &g 3R et & Ty 3-fF Ibe 164, 240V 4No | .wm o2 o
13 T I 2 - e 6A 240V 2No | oo N
14 T BIeSR 1§ eIy 5No | TRE |
15 PVC SIaRH i 25 mm 4-d 8No | . 1o 2R
12 mm 3-3 TNo | ... o152 -
12 mm 2-9 7No | ... o152 -
16 PVC &8 12 mm 5No | P2 N
17 PVC RSTIR (25 mm & 12 mm) 4No | . o2 2R
18 Jsd 25 mm TNo | ... o2 o
12 mm 24No s |
19 AHS! b a1S (a) 30 x 30 T 144No 144No | . M.B & D.B & falg
2No | Lo A S.D's & ferg
(b) 18x10 Tt
20 A3 D 7No | . o N
21 AHS! DI T/ 9 JHE x 4 THE x50 mm 5NO | 1o [oL: A st & forg
22 FId 25 mm 3 golA e A Ul e
23 AHS! BT U 60 mm 1 fpamm e sl & fow
Aehel BT UF 12 mm 25 No 100 B & fag
24 did & dR (16SWG) 3 & forg 25 No 100
(Gl IR 14 SWG) 1 foraiama feamm | ..
25 3 Qe (Urgy, T9E, S 1 fpamm foarm
26 e 139¢ I
27 AR AT 2 fmr e 478t & forw
Tguf ofeor | ||l
dHHAT10% | |
£S5 N N A

TP IRl F1 R TS aegail @1 7 T F U
Ak

260
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qrar (Power)

IrRAA (Wireman) - Sifes amafar dfdey - |

3 1.13.79

MCB, ELCB, MCCB 311f¢ auR &1 (Prepare test boards/extension boards and
mount accessories like lamp holders, various switches, sockets, fuses, relays,
MCB, ELCB, MCCB Etc)

IERY: 3T 31T & 3fd T 319 Ig HR ool
. S9q-Nd w3k i du o1 37T $1 99 TR TR 3 UgaE $¢ 3R 3BT SUUNT HY
. FAfdy TR 3 Ak A & T 918 & T STPR BT T4 B

. TR &1 WeiRE &3 3R 3% T.W 918 IR 918e H1 |
. TRR Y 3R ST IS / TRICTH §IS BT ULT&01 B |

3TagHae (Requirements)
3SR /7 A1eA(Tools/Instruments)
. SDIERH TWRR 200 mm - 1 No. . TR ARSI 250V 6A 3 -fUF Wi - 3 Nos.
5 mm &8 & Y persar 200 mm -1 No. . TRIR AISTET 250V 6A
.« 3 mm IS P I TSR 150 mm -1 No. S.PT. &9 250V, 6A - 2 Nos.
« WA 200 mm -1 No. PVC BIR Had 3/20 -2m.
. TEd & 12 mm -1 No. 14 SWG G.I. dR -1m.
. TR W 150 mm -1 No. - 12mmNo53S & - as reqd.
. <-4 300 mm -1 No. - 20 mmNo 6 IS ¥ - as reqd.
. fHae 5 mm @ 200 mm -1 No. « 25 mm No 6 48 ¥ - as reqd.
. a4 3R 250 I -1 No. . o raR- AT 250V giee
- 4mmfgafae -1 No. 6A & TTY -1 No.
. PHaeR TpIR™R 100 mm -1 No. - BC cd 60W, 250V -1 No.
. %wmﬁmmm - 1 No. . ﬁﬁ—%W—W$ﬂW
. ST P Y AAC 75 mm ST RS -1 No. 99 TRIRI-CT3Y 16A 250V -1 No.
. W wa 30 g -1 No. . ggacs i A1-feeaad 4 mm
. B g T 200 fart -1 No. T U G F 1Y 7S - 3 Nos.
arEft (Materials) . ORI A3 Tgy D.p fRaw 250V
- Tw. fgire ST 375x250x80 mm -1 No. 20A =1 b o 1Y -1 No.
B.C. ST THU-BIeeR BA 250V - 2 Nos. . fgAfies WiRma amR 23 /02mm - 5 meter
ufeear (PROCEDURE)
TRF 1 : O TS/TFIYH S IR B
1 D.p R, 3% M aral/3m3eme <l 3k 39% e TUTT TS 3R Ffche BT TR0 B3|

P ugaH | AT AU 3R IYPB B B UgaH |

T afthe & o T i IR &1 IUUNT HRSP AIoHEG
3 Fig 1 & I9R Ffdhe g-md |

UfRiers gR1 TIfd Tfhe @ i HRad|

Ifg Ted B, df IS uRadd B

That 3R A<d Taieh Tgqst & 3T IHH & Uh
FISaIS W W 3R T AIAFT §18 | TGIIR TW &I &
HHR T 9T B |

3{TUch §RT §-TY T AHTSC DI ga-l Fig 2 H fGT T demase
J B 3R U Tg-urrenfiar & W 3% Ui 3R 3w &
IR T == Y|
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Fig 1
S
N [ |
} } } P P, Ps T
b G el
N L Orer  oreo
N = r(—’ —
lolg F ! r@“ Sy L3
SIS PN S Wl B . .
A A 3
©
ED—@ %
SCHEMATIC DIAGRAM g

7 U AT (Fig 2) 3R the Ud o1 3MYfd 1 718 ST
IER TW §18 R Saa-UId R 3R 37 I &1 Rufa
! fafgd B2 (Fig 3)

Fig 2
o L bk
S; L
o
SoX o deoer
o
82 |_3
——
F2
S
1.1
- o
‘\\ " :
2
s
N L z
Q
TEST BOARD-LAYOUT DIAGRAM z
Fig 3
28 57 65 60 40
<t
0
i i
+te 2
LL 1 |
. 14 3;4 10
®
Py i
/ \ b
(- S &
& by
-l ;
3 125 F
0
— 5
| I
3 0
I I
I I
I o ol
| L3
I |
I I
I I
3 | |
\__ . __) &-,
- 62 — g
250 s
I
TEST BOARD FRONT PANEL DRAWING SHOWING THE PROFILE =

8 TWEIS & forT I &l ftha A & ol MipTsd 1¢ 3R
Faa wfafddl & e e g, Sgacs i ik fpfai
P, 3R STet t sawas 8 uriee gt A

9 TW SIS R fyuielt & 9= ol e 3|

10 $gaies <fHial @t i e amd |

11 Gfhe RT F HTIR aled & T Hadl &I AG R HIC|
(Fig 1)

AHTT A F R dad FARE & forw BUS
SR T B BT ST B

12 TR & §F FAfaT HaI Bl g9 P I T B,
FIR Bl g (XU - §9) BRI

13 Tl SR Yo B! UGTH HR- & dIe TRIERIS 3R SIS
A & dae B

14 3 IRR HI Widhe M3caey & oiff i, Igacs

fifal ¥ ¥ 1 ok S99 Ui 99 @ HAge B3| b guf
&0 s Fig 4 H fa@m 7T SER fe@m|

15 AT gcex H s aITY

16 310 TfRes J SFTHIG U B 3R TE0r S T TR0
Gyl

Fig 4

S[ell_Je] @[]

FRONT PANEL VIEW OF THE TEST BOARD

WM20N11379H4
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qrar (Power) 3T 1.13.80
IRRAA (Wireman) - SHARe® arafir dfaey - |

3R e 3R WIS Ffhe Hie & U Afhe sHd (MCB 3R ELCB) @1 feftiv faiwarsy #t
Wra ST (Check tripping characteristics of circuit breakers (MCB & ELCB) for
over current and short circuit current)

JERT: T AT & 3fd H 317 Tg HR Tl
« MCB &) fagd afihe ¥ #ae HY 3R TP IR BT U&7 Y
. 919 % McB fpaT dic Ruae e
- ELCB &Y fga ufdhe I dide &3 3R 30 ST BT U&01 B3
. T8 f¥5 ELcB foraT e Ru s @1 81

3TaRgHart (Requirements)
3R / USRI (Tools/Instruments) Trft(Materials)
. RFTa B 3l TABIER . f¥wra o McB, 6A -1 No.
(FemR ®¢) (0-300v), 10A -1 No. . 79 %S ELCB 30 MA -1 No.
. TS URRIY 20 A (1d) -1 No. . THleR (0-10A) M -1 No.
. XIgarg -1 No. . THER 50 mA M -1 No.
. {38 ¢ (0-500v) -1 No. - 15A SPST Rag -1 No.
. ¥p QAR 200 mm -1 No. . 3T 3 fo ord O & Wy 5 A Wi -1 No.
. IR WRR 200 mm -1 No. . Tic4k 1A 250V -1 No.
. TR TER -1 No. . BC T 100W -1 No.
. PRI IR - as reqd.
ufear (PROCEDURE)
TRS 1: 3R Hie Dt ofid BT (To check the over current)
1 PR Fidhe 3R Fig 1 & 3IHR §471¢ T 5| 4 U spsT i@ & WA 3R MCB &I 2 gid gu T |
Fig 1 00V SrsT 5 frgfRad 2 3R 3 & fow IWIed =R BT ST 3R MCB
jya A P I IC BT 2 3R 3 TR 94|
6 UAP TR H THICR Bl I B 3R ead 1 § gl 9 B
230V FUSE
50HZ (fera o wwa) |
suégw N—ShsT _ e 1
g sI.No @ H P Aas d 99
g

AUTO TRANSFORMER

2 3ffel-cawR &I g fRUfa o SR spsT f&aa &1 Wait fRufa
T TGP & TS (DPST) AT B |
3 SPST fiaa &1 dg oY 3R 3HTeI-CIIHTR 3R A & ad db

AT $ 99 ddb THICI MCB & 1.5 AT Hqw URT &I =
g dl
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TR 2: RIT¢ Afhe B B ofid AT

1 GaIoH URUY 3R (Fig 2) & AR farar s ]

T GwTS (DPST) 37K ELCB & A1 B

SPST fd I AT B3

'POT’ T §GATd Y 3R I HC B Alc B o W ELCB feT

FRAT B

5 T HY fh T He & IR ELCB feU g1 mar § 4t
ol

A W N

Fig 2

230V
50 HZ
AC

suppLy N

FUSE

DPST

1PH
ELCB

30m A

OR

60m A
SENSITVITY

LAMP

SPST :1 2K ‘

POT

EARTH

WM20N11380J1
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qrax (Power) S 1.14.81
IrERAT (Wireman) - SHAfees arafer dfees - I

@Y diq, fBe daq, diex dad R ard ARFT & Iy FH H 3t AT H1 ye== Hn
(Demonstrate method of working with plum bob, sprit level, water level and
wall chasing)

IERY: T 3N & 3fd T 319 g HR ool
. 3T GIRT A P g SUBIUN & IUGNT FaTd
. fafXry raf # Syt fre o1 99 8 SUHRUN & IR A WA |

3TaxgHart (Requirements)

It (Tools/Equipment /Material) st (Materials)
. THEE -1 No . TR I IoR -1 No
. Qe daa -1 No
S | S CR R -1No
gfsar (PROCEDURE)

8re a9 (Spirit level (Fig 1&2).)

1 &dM & fort v &) 9} gdg Pt ol B

2 1 Hiex dell SaR BT ITUNT HRh AT & il SaR &l
SEIEEARSIERRY

Fig 1

V= M
¢
@
B

WM20N11481H3

AS\)

L
NS

SPIRIT LEVELS

PBN1650HC

WOODEN CUBE

| THREAD

WEIGHT

WM20N11481H2

PBN1650HF

3 faufve da@ (Fig 3 9iR 4) dlaR W Al ugy iR egg
g 3Mfe Iyt YR fhfe S IuemsRur 59 M|
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W 919 (Plum bob (Fig 5))

Fig 5

WM20N11481H5

1 e dd T dhel, IS 3R U1 & i P T SIeT I eI 8|

2 YR A AP aral Uidel a1 g & P & MHR | dead
= B 3R Aeehr ST B

3 o & W R I ag & T A U Blel A1 & THR 39
TR ¥ sty fear Sar g

4 Y AR B FW R -1 gHIHR IRT B} FHeater SHars
A R THd g

5 F@EtR B P TR Bl el =Y F 71U & Hag Hdl ¢

6 U7 S U Ia & AN Y T3T 81 & HRUI TG HTH | faT
o Teprac P SV HWR 2 BT Wwar g

e AR (Water level (Fig 6&7))

Fig 6

WM20N11481H6

1 < a9 g ik, SMPR e IR @ & <l 8R R I3
BId 8, 38 U ¥ HRA & SR TP @ B! A1 Pl HaR PR 5|

2 §c ogd B Udhs, It ofct Wk &F & Uh aRW &fcsl U
IR

3 Wl g B W Sgt SR S & fafgd fear s
MY 3R A TR P g B a1

4 3 fogaft 3 Sie 4 T Ut afaret Ruf firerct §

Fig 7

Z —

—

WM20N11481H7

W AR (Water chaser (Fig 8&9))

1 afd IoR al-sds aTdl ool SueRur g1

2 3P IUAN SHepic 3R ¢ DI SR | S Wic bled &
o foa ST 21

3 % IRREA, 3AIRIG 3R @R & 1w ue Iuaft Suesur
g

4 UG D g3 fobar gan fEarga & S 110 diee 3R 23 diee W
HH P2

Fig 8 LASER GUIDE LINE

WM20N11481H8

Fig 9

WM20N11481H9
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qrar (Power)

IRRAT (Wireman) - SHfe® arafyr dfdew -

3T 1.14.82

faftra TP R & Aed Heye 3R AT STEIARM Bt BT, ST BT 31vaRT H1 (Practice

cutting, threading of different sizes of metal conduits and laying installations)

IETT: TH 31 o 3fd H 31U I B Febil

. 30 AT & UIg F HSge UISU FI ITD ATATHI A BT
. HSYC UTSY B UTSY aT3 A 3 3R AT & forw drayge RRY &Y dar &3
. Hege STE AT BT IUUNT HId ATIAPH AT & FHR 24l 1 Aed HSYe W IS HIe
. 43T faf¥ BT ITIRT FXP UISU & MHR & AR UIZY A HSge TP SUDBRVT DI T B
« B.1.S RIGIRRN & AR Tag $ RITIAT IR ATaRTS TR R TR & 1Y Hsge &) iy s

. UTg & Hege UTsY § Had T Y
. HSYE Ul P WSt 3R SiaRl W e
. HSge B! B.1.S RIwIie=n & rgar o w¥)

. AT 99T dUR B 3R fIeiell & I &) fhag &3

. IR ST & IR $ad & RRT HF STATLHT IR JHTE B9

« AR &1 UHer S|

STIgHAE (Requirements)

AN (Tools/Equipment /Material)

. TPIER 200 mm, 5 mm &S & Iy

. FHAFR TSR 100 mm 3 mm IS & 1Y

« TRUASI 50 mm

.- I ¥d 300 mm

. SR 24 T Ufd 25 mm (25 RPI) IS & 1Y

. Tdc B3 9Res 250 mm

o BIH A3 Wigd 2nd Hc 200 mm

. JR 16 mm
3ffae & 250 m.l.
19mmxﬁ?25mmW$ﬁﬁQ
HEC Wh 3R T2

+ dRRERI50 mm

- IS P Y WiF sl

. SRR A1Z% DB 100 mm

- Ti#R 200 mm

- §fd dF 8 500 T

. By FSfeT 7= 6 mm &Har &1 4 mm
fsafac &y

o ThIgaR 200 mm
DI WRR 200 mm

'\"'ITH"ﬂ(Materlals)

. HEYC R, gal I 19 mm AN

. W@m,%a?ﬁsr25mmaqw

-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.

-1 Set
-1 No.
-1 No.
-1 No.

-1 No.

-1 Set

-1 No.

-1 No.

-6m
-3m

. Tcd didd 90 mm sq. BT

TR ¢80 Y Bk & 1Y

. heyge Uiy AR T 19 mm
. WW‘lQmm

. HSIc 4819 mm

¢ TW. TR 60 mm T 19 mm

?ﬁE_TGﬁT12mmIﬁET

. fees R IR 14 SWG

31ef g, fovs IR

19 mm UTSY & 1Y IUGa
Jiee, ¢ 3R dRR

. GILIST19 mm

33 T 3R I & Ty Ay

PV.C. TeTHITH $ad 1.5 sgqmm 250 V I8

S.pT. g 6A 250V

. ¢-d 7RI TRy a9 6A 250V
- I AT g-d 6A 250V
. UST gIeeR, SHaATRT 6A 250V

B.C. ded 40W, 230V

. TS
. <fif7a @ 16 TR 3-3
. GI|TPYIWFEUH TR 14 SWG

PV.C. 19 mm UTSU & o Iugad g1

.« &S AB-C 19 mm
. WED AINTd ad
. U Uy

-4 No
-3 No
-4 No
-1No

- 25 Nos.
-12 mts

-3 doz
-25No

- as reqd.
- 18 mts
-1 No
-3 No
-4 No.
-4 No
-4 No

- 1 piece
-1 No.
-6 mts
-40 No
-8 No
-100 gm
- as reqd.
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fspar (PROCEDURE)

TR 1: BT F fIY HSYe UIgY YR FIAT (Preparation of conduit pipe for cutting)

T o % ST $1 300 mm @t Hege U B F=d 8
AfBT 3000 mm B} UFH GE1S aTell UISY &Y IUAR
21 M R R TP A daTg & Ursy F Sl RRY
# %5 g1 MaxgP Hege U I & g, aFw
aTg 3000 mm UTSY HI 300 mm I 1S & fQ
HIET T 8 3R Th BR W B | fRrar s 81

BT IT ) IS X | T1 ehuT A [5aT oI Tavdl g
IIER ¥, THAr @ ST Apiy 8, 3R sua! fAifyr
14 9arg % 7

1 19 mm UISU & ¥ RN T 300 mmﬁ]ﬁ@?%ﬁ%@{
fafga & S/ f& Fig 1 & feamar man g1

Fig 1

2 4 6 81012141618202224262830323\
\

O e
!

CHALK MARK

‘ 300 mm

ELN2271H1

MEASURE THE PIPE LENGTH

2 Y S Aiet 3R UTSY ST i U8 &faeT 3R SieS & ghet
P TR B

3 URU S IH P FRIM B aEg & 100 mm P HioR [ S
& Fig 2 # fegman mar g1

Fig 2
% KEEP OVERHANG
T UNDER 100 mm
I M

VICE

CHALK MARK

GRIP THE PIPE IN THE VICE FOR SAWING OPERATION

ELN2271H2

4 9139 I Pl ¥ B 3R 5T PR
5 Ufd 25 mm (25 TPI) H 24 Iidl 910 IS T ghdl BT 9T
&, 9T % Fig 3 & fewmar man g1

Fig 3

o 24 TEETH

1" (25.4 mm)

ELN2271H3

HACK SAW BLADE

ghif3a oY o ST ss Shu & wrorgedl @ HaT g R
3R gid oM Fi femm A 71

6 fufa ol IR &t fRUfd R &= € S Breq & SRE |WR
& Had 3R Fafd i Bt ergafdy AT B

7 TP god B! alfed 1Y A Uhe 3R 2HYl s B BT
e & SR |

8 IS H U I BTY & IS F I &I & faudla wfe

e W faepd A RId R HTe &1 daR) - o fa Fig
5% e mr |

Fig 4
:
§
HACK SAWING - POSITION OF SAWING 2
w
Fig 5
i
o
I
§
USE THUMB AS A GUIDE INITIALLY 4
w

9 o9 YR Be fHar T g, 914 81U Y g1 hH & ITH
F RR IR A WU 3R ST B1if BT ITANT BT AR B
forg &% ST {6 Fig 6 o feaman man g

10 3T TR THY, S DI T AT BT ITANT B, efR-efRX 3y
& EIP W Ea1d gell, AR =S & Aoy T FH W ad
®I 8BS ¢ (Fig 6)

Fig 6

ELN2271H6

HOLDING SAW WHILE SAWING
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11 Fig 7 ¥ faaTT 3FUR &€ & Tt iR AdhR 39d gU fRK,
A €I & Y HE DY

Fig 7

ELN2271H7

HOLD THE STRAIGHT

12 ¢ P 3id P B Uga IR, HSIC BT 30 a1 81U I TERT
S AR o o Fig 8 o feraman man g | de &1 o a3

Fig8

ELN2271H8

END OF SAWING

AT P e P AT e AT F R FsE S
o R &Y Jule 1

13 3R Bt faRad U1 B g & fod TR 1 8T IS S BIed
1 IUAITT B o1 fob Fig 9§ faaman man g1

14 49 fHRI @1 e HA & Y 810 I3 BiRd & A
R &1 3w #1 1 (Fig 10)

15 25 firft T 3 Hiex dd Ugy & Yo RR ¥ 300 e dd
Fe & e R Y IR01 2 9§ 14 &1 UTe B

Fig 9

REMOVAL OF BURRS

ELN2271H9

Fig 10

REMOVAL OF SHARP EDGES

ELN2271HA

16 B TH B P §I¢ gHl 3R aIZY P! JIh B 3R 3o
3TH-30H VT TR 3G ¢ |

TR 2: AFEN & T Hage UTy AUR FHIAT (Preparation of conduit pipe for threading)

1 9GS @S 3R 19 mm T BT UISY ST difs I8 aferst
3R SaSi & Herd S AFIR Bl

2 AP A I A%y & 150 mm & R - |
3 dRY B! ¥ IR HY o o fb Fig 11 H famar mr g

Fig 11

KEEP OVERHANG
UNDER 150mm

ELN2271HB

HOLD THE PIPE IN THE PIPE VICE FOR THREADING OPERATION

4 Y HIT B 3 B Bl B 3R T8 fbR B TTHT 20
° 3 BV R W@ o1 6 Fig 12 § feaman man g1

TUHR BI TeNg Bl A B fUra (dsge & faw 1.5

mm) & SRTER F914 |

5 URRY & IS & forw Iugad Tt STE 3R wid g1 (Fig 13

ey Wb 3R ST8 $ U< B MM 7)
Fig 12 7&
\

CHAMFER DEPTH J
EQUAL TO PITCH

BEFORE THREADING, CHAMFER THE EDGE OF THE PIPE

ELN2271HC

@Rd ®e wid R 15 F fore sdwelt g157 foy 13
# &t 7 B ST P AMPR B! TS W 8 IH o1l
21 UTSU & 1Y ATPR B! oiid B | KIP P a8 Bl

wqgar & i Fig # 7 fevaman T 7
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6 TS & e 81 aTel Ivhs UGN (3FTUNt TheTds) 3 1Y HY
() T S8 & Ul MY Z. &1 ST

7 TMSE Bl R H & BRI

8 TS JUESH Ud &I AM T I FHTINIG B3 dli S5
Tl TRl b1 UTSy 318 R dhalgpd fbal o o |

9 URU® 3id U TP IS DI WIS By, TSHRCT & B! 59
TRE JERART $X fF S8 URY & gF R% JAH ET
I%s Al

Fig 13

GUIDE

LEADING FACES i

ADJUSTABLE DIES
ADJUSTABLE
SCREW 2 OFF

STOCK CAP OR COLLET
DIE SET (HANDLE NOT SHOWN)

10 Tl W Sa1d ST 3R S5 B! UZT S FHBIV TR IF ol
f% Fig 14 & feamn man g

ELN2271HD

Fig 14

PRESS IN AS YOU ROTATE HANDLES CLOCKWISE
MOUNTING THE DIE SET IN THE CONDUIT

ELN2271HE

11 Fig 15 & 31T 3R S &I aR0mad gaTd|
12 98 & 81 & 1C IS R T Aesh o1 @

gfade S8 & I g3 Tl Bl 35T Rl 3 MR 39
e fPIRI &Y 991 Te ok e s ffr s &
e HRaT gl

13 U cféromad fa=m & v a1 &t guf 7rg §-md |

Fig 15

B ¥  TURNCLOCKWISE
“ 7 TO CUT

SHORT REVERSE
TURN TO BREAK CHIPS

ELN2271HF

THREADING PROCESS

| i b T UIgY 38 TR FHBI W 2 |

14 97 fb AT & F¢d UfeR1Y T Tobd faar g, gsd &1 ford-
IR 3MaIH 8 I HH B3, YT HIS b oy Taaipargs
femm o amug ¥
ddt BT B 9 R I F HfET PRI H ATE
P4 & e Rt e smawas 21

15 §R -8R R R WEPH A |
18 9 3ifaf¥aa uTg ®1 geM & e U =1 &1 IuahT
2y

16 o ®I gl | B e (@ufeh sfe) R Ud @
IS B dars 3R e P S B |
FHufei § 310 3 & ok T avg | o=y frfém & fve
TR & foe g Ft @ars uaiw g+ =nfgul

17 O 98 fon =8t § @i fisfe & e1ge B) wie &1 A1de
B 3R THRISH T ! IHH Y T 31T ASHR H9 o 3R
10 ¥ 16 % PHTH HX g IRUN BT el |

18 Fig 16 ® faamu 7T TR A1 810 A3 WIsd & 1Y UIRY &
3fd ® frdt oft arfafvad erg a1 a9 feRI Y ger & SR A
PRI @1 wIsd ®Y, IS PIS 71

19 fhR ¥ 25 mm T & dhege UTST P IS B & (ol TRP-2
T 29 18 TF & IIUN &1 UTA BN |

20 BTS Wi 3R 3T B! TTH B | I3 3T- 30 I R G |

Fig 16

ELN2271HG
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circuit)

TR 3: argfen Afbhe # Aea deyge A ¥eld 3R IR 3T &Y (Install and wire up in metal conduit in the lighting

FSYe IRy <A & e anfer/gam—ea urg
F 9 ¥ Dal P ae A 9 7% Fig 17 #
feamr mar 81

Fig 17

ELN2271HJ

1 IR S15UM H fAU T ad F¢ & AR Hadl ol A

Fig 19

ELN2271HL

Fig 20

P =2 &) \
CORRECT

IRFTI (Fig 18)
Fig 18
® o @ @ Saal W TG TP TP HETaS B ATARTHT &1
£ gl gl ul TPl §| Hege Uy A Had WiTd THT Fad A oI
® ﬁ ﬁ ﬁ fe ar fyee 78 ST 1R Q) et Hsye aam & g,
e g 95 2, Faal &1 o ol & forar wran 2, uga
e % BRI e yoR Tgrae 9@, 3R fiew Frdteor
{ L L UPR TS A Hege & 3id ad, 3 53 TEl
A T T 7 o Y SR Herw SuaRy pfR ¥ Ry dt ¥ mem
® @ : 9 F&et b G B! fherd B o g <Ieb R Hed s &
WIRING DIAGRAM % N FR TR BY|
e ¥ R Saa dars § sgafa 3 8 -9 S SR IR it Il bl e Y |
HSIC P BR B g Y& B PR Pl fhaw T F fIT yem ot 1% 9T ¥§

SIS had & oY U8y 34 | U MY fh=r arR 81|

TP I B TH-UP P, 3R AP 39 A Haal Bl
TR B! GHIGA HId T, HIA! BT ARJUT T &3
TRYT frar ST Tnfge|

HaT! BT PR Gl 3R TP Had Bl gHI R IR WY T
Q fafgd L

HIA FC 3R B T B IR BT Bl U HY 3R I
foper g @ w78 S b Fig 19 § faxamar man B

Had P fber R A S A Ugd $ad o fFARaRar
P ST B

e IR & W1 § Fad D, R, I THT Had Bl
TR BR STl &4 & Fig 20 # faamar man B |

BT I HXd gY, VAT I Bt WY 9 -3 SR=
aieq W fipe f5ar s aear 21

9 Pad F RRI B dIR B 3R 3% Fig 18 3R Hael Gl &

SR WEH USRI H <fiAe |
10 IUHTYH! P I Tp o fhad H |
11 Hed §1aT & SO SR B g HR S |
12 e UeR & HH 31 Flgr fae dg a1

13 feu g o aRR HY e Uy & WY 3 Ty & HeEH
TATE 3R SR Sy 3R Aed §iay W efife B (Fig 22)
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3 AR 1 A oSl | g1 & e gftn R &1
T BT AT &

gt fafr & faves & wv #, difsn Rea &1
IUANT fHar o1 9wdar g1 wgt det ot IumryEY &
IUANT fHaT STaT 8, Fig 21 W ST SR o Fawy
3R 3ref arR gRT ST F Wee Y e 21

fipfoRaTT & Ugd Fege, IR aRR IR FATH B 9dg

14 UST-BIER R HY IR Had HI e Il 4 Sig |
15 Sedl D o B

TS U1 T feadlt § S o Fig 22 & feraman mar g1
16 $XLaR Y AN BT i HRaAT |
17 WS FaE B AR AT BT T 3 |

Fig 21

W& Y P ger
2 MOVE PAINT
) FROM THE
,\ CONDUIT

BONDED

EARTH CLAMP MAIN EARTH EARTH WIRE
CONTINUITY
(@) CONDUCTOR
BRANCHE.CC

OUTLET - BOX

TWO LOCKNUTS —

INSULATIVE BUSHING

BONDED EARTH WIRE EARTH TERMINAL

ELN2271HN

Fig 22

INSTALLATION PLAN

ELN2271HO
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qrar (Power)

3T 1.14.83

IrERAT (Wireman) - SHAfees arafen dfees - I

TP ASMTIC ST HAT 3R PVC HRAT BT STH HRT - AW 20 HIex darg B BT qrafe
forad =g1aw | 3iftres 8iw 81 (Draw a layouts and practice PVC casing - capping
wiring of minimum 20 mtrs length with minimum to more number of points)

JERT: T 1A & 3fd H 317 Tg HR Tl

. BT R/ R A3 B Fifga s

. Fifga Asmse F AR PVC AT AR B

« PVC A9 3R 31 PVC THH F! fhay &Y

. gfthe 3RY F ATIAR Had T

. 3TV R Y FaR o e w8

« PVC ST dUR & 3R fhey &3¢

. f&rg 918 w K=, B9 TR, dide ukde oY

. AfPhe INT F IFAR A8 F1 & g sifaw fifqal & Fae B iR s9ET e o3¢

3TagHae (Requirements)
3SR / A1eF(Tools/Instruments) . R uid a7 9 Raa -6 A, 230V WIRICRU - 4 Nos
. gEREA ga fae -1No . SATID BT TR - e YHR -1 No
IS & 1Y gHAT HH -1 No . 3T Hide - 6 A 250V TRT UHR -1 No
. Gd SR No.14 -1 No . SETAURIER -6 A, 250 V -2 Nos
. TP SBR 100mm -1No . WIS 6 A, 250 V -1No
. W5 HieR -1No PVC 3gICS THAMTH PHad
. WdEd300mm -1No 15s5g.mm - 100 mtr
. Sdfaed/gs fefe wita « g8 ¥ph No 6 X12 mm - 20 Nos
(&¥dT 6 mm) -1No + g8 %P No6x20 mm -7 Nos
. ferefeafae 5 mm -1 No PVC HRAT 3R BT Tedt -25 mm -1 No
3Mag® AT (Material required) PVC BRI 3R BT T (3 9) -2 Nos
PVC 3fTaRUT 3R BT . PVC BRIAT 3R 3fiaRes g b BT - 3 Nos
25 mm x 10 mm - 20 mtrs . ST Ui -1No
MITHIER0-5 A -3 Nos PVC 3R <U Id 20 mm - 1 Roll
«  TW. S 250 mm x 100 mm
JIARDI SR & 1Y -1No
. w16 T -373 -1 No
ufepar (PROCEDURE)

1 o5, A SR 3@t g8 &1 R fexaTd §U A3MI3T 3Ra
fort 1 o1 farwcoor 3%

2 THI3C AISHT & IR U 7Y wfdhe & fore arafT ssam
181 Fig 1 (IR RT IwIS) Bt Heg J AT ST
D! YAl BI SArd B

3 U AR S o sawad Il & A1y -91Y 59 aaRT &
for snmawae guf fafd=i ok e & 1y gEag H1

4 WIS B TS et b 1Y U= Arrh G &1 S B

Fig 1

300 300 300

ALL MEASUREMENTS ARE IN MM 500

N

LAYOUT DIAGRAM

WMN11278H1
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Sira & fore 3t o1 uikieres o1 |iY 3R Srgue ura
E2d)
5 el & AR ARl Thd Hi |

6 F WIF/RM & AR 33T B [Ifgd B RITAT
TISHT 3RE & TR HRAT BT BT 3R TR FH |

7 fSfein o=fia &1 IuAT Hb 60 T & SIRIA & Y
fopfaiTT & forg pvc 39 # f$d 81d o3|

8 ¢ A H PVC I oI bR & i SR g & 91y Ad
QA gl

9 PVC T (V33T W) W TSI B dIR B |
10 TA3MIT &F TR Jb W WR PVC I P! o 3 |
11 IR STEUTH F TR Had Bl PVC I9d H Il (Fig 2)

Fig 2

T 0]

WIRING DIAGRAM

WMN11279H2

12 A R HIR aM |

13 =a ufafdat & forg pvc afe & fRifgd &% iR w1e |

14 FHaa UfafP & o fea gia iR RITTAT JIoT & SIuR Had
AeTa |

15 M B Had &I JHTE B 3R g e W g, WeeR
3R TiHe Pl AT

16 3G UfeRTY, FRaRdT Tteron SR sydteram & fore wfdhe &1
TR0 B 3R T UfRIerd J SrgHIG U HY |

IRIF T & HATToT URUITH YT B & 918
B gfdhe < afra far smemm)

Figd | \gurpont

()

3WAY

FAN POINT

LIGHT POINT

L |
e
E

WM20N11483H3
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qrax (Power) 3T 1.14.84
IrERAT (Wireman) - SHAfees arafer dfees - I

&l ET- ST STEl | U AU & i & & fore pve &R - it araf¥ &t arr w0
(@9R &9 grafem)(Wire up PVC casing - capping wiring to control one lamp from
two different places (stair case wiring))

JEIT: U 3NN & 3d H 31T g B Gl

. U AW B Y 3T-3 I T FHufa $37 & e g-3 & &1 Suahn #3% afdhe a1d

. THS F S A MBI $! FIR-<137 TATINS F g aifd & SR &1

« I 3ET- 3T ST} A TP A7 &) fFufia #37 & fore pve HRiv St 39 # ve wfe & amR +31

JTagHae (Requirements)
3R /7 W18 (Tools/Instruments) . PVC AT Siay -1No
. I UH 8 250 I -1 No -GS % T 6x12 mm - 3 Nos
. THACE TpERAR 200 . 989 % IBA16x20 mm -4 Nos
mm ST 5 mm IS -1 No . PVC 3HACS THIFTH had
. $HACS TpFR 150 1.5 sq. mm 250V US -6m
mm ST 5 mm &S -1No . IR ARSfE ¢-d fad 6A, 250V - 2 Nos
. SASIRRA 1EF (100 mm) -1 No . 99 AW-EIeER, 6A, 250V -1 No
. Fra TpesaR 100 mm -1 No - §cd 40w, 250V, BC 213U -1 No
. e 5 I I -500 TH -1 No «  PVC IS &b (90 mm x40 mm) -1 No
.« a5 mm AR 200 mm & -1No «  PVC §Ia¥ 100 mm x 100 mm -2 Nos
. g fefeim A= 6 mm &ma -1 No . TrfeeT1 UH/ORE/ AT - as reqd.
. f3afae 3 mmA5 mm - 1each . TETIS - as reqd.
. TR WIR 150 mm -1 No «  PVCSQRM U -1 39
. §SEd 150 mm -1 No - Jo I TF (20 mm) - as reqd.
. YA P @R 200 mm -1 No . PVC HRAT BT f3wam (3/4)" -2 Nos
. IS & I 8T IHH (24 TPI) -1 No . PVC R BT "Tar (3/4)" -1 No
. I wd (300 mm) -1No
3TII® ATl (Material required)
. BRI - BT A4 (3/4) -5 mtrs
ufsear (PROCEDURE)

1 33T (Fig 1) 3R AR oRW & AR I & @ 2 FIH & IR Il THa B
3MaRe IUHR AR WA BT A AN (Fig 3) N 3 vredt ey &Y Uga™ o 3R qfY o 6 ot 2.3 g &
Te Gl & TG B G B AGLRAS TARANS g et o e A dresyd 3 et figal, o v v

IR H 30 Tg-ardl/uiers & I = Y| 3R fopfoRiT fesgt 31 uga 1|
Fig 1 5 Fig 2 # faam MU dieHTes 3@ & 39R ¥fdhe g1 |
250 ET 300 Fig 2
’<—>
A =
e /

SCHEMATIC DIAGRAM

ELN2274H1
ELN2274H2

LAYOUT DIAGRAM
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Riere t Wpfa ura $¥1 afe smazas @), @t
PRl # gRadd B3

6 TS HAd B, Gidhe & B P oid B 3R IR0 HY
9 1 H A B

T d 1

s, s, fRufd e

T ~ T BC-LAMP

,,,,,,

81
2 WAY SWITCH

,,,,,,

S,
2 WAY SWITCH
WIRING DIAGRAM

7 RITOAT ASHT & TR Haq W d3f3e fagsfi o fafgd a1
(Fig 4)

8 T3MIT AIHTT &b TAR PVC HRAT BT I Bt ATIRTDH
SEIEEIE

WM20N11484H3

PVC HTRAT HUT A9a o1 Ardt 7€ arE B FH FA
¥ fore Iuga I WR A9, A9 3R B4l Bt dars
Caks ck-kec]

e & forw 200 | 300 mm SfafRaa & |

ol ®TUAT, RO e & SR e i
&1 % Fig 4 ® fammar man @1

9 PVC HRAT I dhel & TR I AR I SeT o1 =1y

10 HRAT IRR B IR S 4 & STIR TG R BT
DI g PR G|

URIEE Bt Wipha B & a8 afdhe 1 udemr w3

Fig 4 LAMP
v
dibA, 100W

b

WM20N11484H4

INSTALLATION PLAN S,,S, TWO WAY SWITCHES
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qrar (Power) 3 1.14.85
IR (Wireman) - STafees arafen ifdew - I

a9 | AP gl & Ay <gAaw 20 Hiex da1g 3t FTWAT dIR BT 3R PVC Hege
AT T 3T BT (Draw layouts and practice PVC conduit wiring of minimum
20 meter length with minimum to more number of points)

IERY: 3T AT & 3fd H 3117 Ig HR Tl

. 9 WIF/H R A3 I fafga &3

. fafga qense & AR PVC Fege TR &Y

« PVC Hegge 3R 39 PVC WTHH F! fhad B

. gfhe I F IFIAR Had IaTd

« PVC STRT dUR & 3R fha ¢

. &g 918 R Ry, B9 WA, Tike ke &

. e MW F AR TS B & fore sifew ifFet &) FAge B 3R ST THeur HI|

3Tazg®ard (Requirements)
3SR / | / IUFRVT (Tools/Instruments/ Equipment) . RFAUaT3IRGa-6 A, 230V FIRITET - 4 Nos
. anmﬁqgamv -1 No . g B WEIeR - The THR -1 No
. ISP Y g A -1No . 3 ERET - 6 A 250V TR THR ~1No
- 9 SR No14 -1No . SeTATBIE - 6 A, 250 V -2 Nos
. T FRER 100mm -1No . WRATAS6 A, 250 V -1No
- W5 R -1No . PVC SIS UGHIHH Head
. @HW?)OOmrT\ -1No 1.5 59. mm - 100 mtr
- olfdee/es FEf wei « JS ¥ No6 X12 mm - 20 Nos
(&HdT 6 mm) - 1No . ISF No6x20mm -7 Nos
- feefafae s mm -1No . PVC HEC Tedl - 1" -1No
3TaRgP AR (Material required) . PVCT(39) -2 Nos
PVC &&qc UTsd (17) - 20 mtrs . PVC BEIC 3HiaRe g - 17 - 3 Nos
PVC ISS &I® - 90 mm x 40 mm - 3 Nos . FHeR e/ -1No
«  TW. @ 250 mm x 100 mm . PVC AT 29 AT 20 mm -1 Roll
YA HR & Y -1No PVC (4 J) SiaR aTa -1 No
. w16 T -373 -1 No
ufear (PROCEDURE)
1 OpfeT I ofR T g8 o1 I faaTd g dsise sikE Fig 1
EEREARCESERT F
2 ﬁWW%W@WGﬁT@%TﬁQWW CEILING 250 250 ~
§I0 1 o 1 (ufeh gRT 9wis) B Hee e @ | || |
Waﬁ\_ﬁ'—c{ﬁl 250 3 250 250
3 =9 IR & R savae IRl & 91 -9y 59 arfaT w0 0
& forg s gut ARl SR A & 91y ghies 1| 6
4 IS S TS Gl F WY O At G B St B %
wita & fore =t &1 e o @Y ok srgeie §
W ﬁ- I LAYOUT DIAGRAM §
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5 A& UR I UHa B 12 I & Had B <fiie B 3R g sl W e, [aew
6 T WIF/RM & FIIR A3MNIC B fAfgd B RITAT $1R Hiebe 1 HISE P

TIGHT 3RW & SFTIR PVC HEIC B I 3R IR HY 13 SYARM UfeRlY, fRaRar uieror 3iR gdiaram & for wfdhe &1
7 PVC e R SIS B IR Y (A3M3T ) | e Y SR T WiRNED F SFHIC W B
. 9 IR TN F HArusT-p TRUMTH YT S &
8 T3HIST & ATIR doh TIH W PVC Hege Uiy g |
q1¢ g Afhe &) aftpy fHar s

9 IR STIUM & AR Had dI PVC drege | 8T (Fig 2)
10 Fege ufafdal & fog pvc 9o oI fafgd &% SR F1C|

14 gfhe B TS T Hae B 3R BT TNE0T B |

11 e Ul & g &t e Y SR RITTAT TS & SRR Fig3 JUNCTION BOX
Hed T |
Fig 2 F

L L,

L,L, —= LIGHT
Fy —=—FAN
?
FAN REGULATOR SOCKET SWITCHES E
J S FAN 2
*QQL* 3 PIN SOCKET REGULATOR z
INSTALLATION PVC CONDUIT WIRING DIAGRAM %

S S S
WIRING DIAGRAM

WM20N11485H2
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qra} (Power)
IrERAT (Wireman) - SHAfes arafir dfdes - I

3T 1.14.86

T ST-3eRT TR | TP AU o1 fFafia 33 & e pve dege araf¥ar &) ar 41 (Wire

up PVC conduit wiring to control one lamp from three different places)

IERY: T 3N & 3fd T 319 Tg HR Tl

. Hiq F oA fRuf & 1.m. &g FAeRE F gl ok smfaa &3
o 1.M. FRT A9 F SATYR W TS A P 3 3eT-3eT Wl A Frafa 91 gu fem & Rie v demres s a9md

. 1.M. &9 9 fou e ufyuy &1 fRmfo &3

. Bd 3R IR A smazas @ # §3, Teat iR fafid ueR & SR 9T & |14 PVC TSl B ST & SR BT SN

faoTd

. RN RE & IR UISY & WTHAH A Had Wid

. SISf R ITATYH] P by B 3R IuATYHT | Padl &l efifae B

. gfthe &1 wheor H31

3Taxg®art (Requirements)

3SR / WY / JUFRYT (Tools/Instruments/ Equipment) . ssfgafae 3 mm 3R 4 mm
. 24 7TPISIS b WY g Y 300 mm -1No . W3S BT WRR 150 mm -1 No
IS & 1Y ghT A -1 No . ToEd & 12 mm -1 No
. AU 5 HieR -1No 3Taxg® (Material)
. 3YACS FpSRR 250mm 4mm PVC UI2Y 20 mm SATH -20
IS IS & A1y -1 No PVC &8 20 mm o -3 Nos
. $YACS WSRBAR 150mm 3mm PVC Tedll 20mm T -20 1t
IS SIS & 1Y -1 No «  PVCT 20mm =/ -1 No
. TYACS HIac Tp SR - ST 20 mm AN gdl T -1No
3mm@|€?ﬁ3'l's:$ﬂm100 mm -1 No . ﬂ%ﬁ%@N%Qmm -20
. YSH AN I A -1 No . JSI%p HBAT6 18 mm -3 Nos
T8 WTR 250 mm -1 No PVC &&d 1.5 sq.mm 250V IS -20
. S dF R 250 U -1 No .« TW Sio & I I3 1P 90 x 40 mm -3 Nos
IR 4 mm T 200 mm -1No . THd we 3-9 -20#
. fmde 4 mm @ 200 mm -1No . TgUt g g-d TRIRT T3Y 6A 250V -20 1t
. SAGCIREA &1 D.B 8% 100 mm -1No - ScHifeue R 6A 250v -3 Nos
. B @, TGS 200mm -1 No . IPHATEC g BITSR BC TZY 6A 250V -20
. g fefmaeie, 6 mm &rwar -1 No BC T 40W 250V -20 #
yfsar (PROCEDURE)

TR 1: Th geHIfSUe 9 & S &1 ual T

1

3T & foIU TgTae ISR MR Il Uhd B |
2 g o fRufq & ddy & <fifa ¥ oaewE & § @) uggH
B R U Rpie g H HraRM 3R T |

3 IWIGd TASHl B YR TFHR 30 Repie g6 & 0

STT- 31T RIMI J U U o) Fafd B3 & forw aoHres:
3G TG |

43U gRT §-Y 7Y @1 &1 g Fig 1 # T e et
J PIfY|

5 30 URIEH B HaRH fe@nd SR 3! Wi Ui B |
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Fig 1 40 W BC LAMP

N(L
240V, ~
L
—o oL z
~ | | b @
. — 3
Sy Sz S3 g
>
s

SCHEMATIC DIAGRAM

T 2 : ghad/eR 98 W Afbe g9 18

1 gHed/eR de R Wied SIUM & IR Ifdhe daR
eyl

2 UiE &l wfdhe faamd oik Iue! Wiphd U &<

3 o9d 1 H gy Rasl & darferd & 3R aRomdl &F ead 1
A e B

TRS 3: PVC HSYe IR frearfea &¢

1 e ey sgfawd W Fig 2 & 3T 71U dsmse &
TR W3M3C Bl faifgd A

Fig 2

CEILING

w
o
<]

300

600

I\aoo

600 400

ELN2275H2

LAYOUT DIAGRAM

2 T3MTIT AfHTT & TR PVC UTRUT T SHIRID ATS PIC |

a9d 1
s, a3 s, AP |s,AdH | AP
fRufa fRufa fRufa ST
3 / 3t

Jsd & d9 F1 gt F I NLE T T FAfteor w31
Se/bwie I SR S ATHA H dHS F W (7T B
ARt B AATs R vy H & 1y werwn fpan
ST A1fgel

4 PVC UTRY 3R TS USRI &1 Jed B Y 3R IS ¥
DI Y |

5 ORI &I IR SR & AR ®1c | (Fig 3)
iRz & fore srfafed 200 T 300 mm 7|

6 TR 3R e & Fad o R I 3R & AR
U13U & gk BR R Had $I ydbal/did | (Fig 3)

PVC $SIC &I Al daT1g & oY, Heged & A1edd |
Faa e & e b= arR/He B 1 IughT
Y

PVC $SYc @I AUl TS dalg &l HH H1 & g
IUgE Il W 359, A iR Sl ) darg 3t
o A G|

3 IPC H Usd ! Rufd o1 Rafgd 31 3R 3= Hhad T B
T HIP B1P B |

280

7 Tt 3 S ¥ R eEd 3 Rfed 3

8 Heyc U UM & YR IR, TRITRIS DI AIS dlid IR
W, e ¢l & AU Y B9 SR ekl &l b & &
foe urgee gia @I fafed &

TTaR - IRRAT (NSQF W= 2022) - 3T 1.14.86



Fig 3 40 W BC LAMP
>
\ \

1

m Z

I

R

o
o—oI|
o— Lo

S, S3
Sy
S,8; —=— TWO WAY SWITCH S, —= INTERMEDIATE SWITCH
WIRING DIAGRAM

WM20N11486H3

9 M e § dHege U MwTRd, fea/Ae Y 3R ude gid
TR B

10 el SATh! & Had YA fevgl & ATeqd A had STat 3R SISt
IR A i Pl Sl DI |

11 TN SRR & TR Had & RRI I TRk Y Hdc
HY 3R TR B TW ISS s W g H¥

P SETATM Fig 4 W f3@TT U STz O

F IR faat arfgul

12 UfRI&H &I WPia T B & §1G Ffehe BT U0 B |

Fig 4

INSTALLATION PLAN

ELN2275H4

TTaR - IRRAT (NSQF W= 2022) - 3narT 1.14.86
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qrax (Power) AW 1.14.87
IRRAT (Wireman) - SHfRRe® arafyr dfdew - I

fag3rd T &1 SUURT HIA U HIIes i 1 ufshar &1 ue=iH #3A1 (Demonstrate

the process of concealed wiring using visual aids)

IERY: T 31N & 3fd T 3110 Ig X Fobdl

. Bd ¥ W uidew & fore pvc urgy e (AT wrsfem)

. SR ® PVC UTSY & R H1 & foreg @i &) =T

. PVC UT3Y &9 3 ey 1 firfRiT 3R wre i ok @i o faawor

. T AR asd A Heye gy § Fad &) b R e, 3 aiaw, fafia fagei o g s

TIHae (Requirements)

It (Materials)
difsar doiger/ac -1 No.
NSRCIECAR -1 No.

yfssar (PROCEDURE)
TP 1: T | Hifer uige F fore urgy @ (weiw defaem)

1 DBERIYFig 1P AIIRPVCURBUBI M1 PR (A) 8§ B § Uga Wl Ga PVC UTSY Y offF &3 |
Td R WIS 3R Td b bg J HAae DI

2 WS 1" & PVC UISU &I DB U &1 1 Hifeh uige asb 1 18w
¥ HRA SN SIa-H ST & 1Y T

3 RN 1 Y AT oS R HHR 2 H § 3R 77 1 & 3R
MTHR 1" & TTEX SR S I T gl WifehT uise g

4 DV 1AW URY $H HRI R 3 Y Hde B | W b HW
3R 3 HH & AU Fig 1 F S8R WfeiT uige T

5 uft Ursy & W S F 1Y ST IRR I §8 HR |

6 ST T3 & forg WY Ia- ard PVC IS H “L” Hae del

7 PVC UIRU §HR TR & Fo B 3R ¢U &b Y §a PR ¢
dTfds Hde WIS Y=l - R T |

Fig 1

WM20N11487H1

TRS 2: HHlcs aid defaet & fag Wi

1 (F2)F R IAF AN F T AR T HITATR 2 I 3R i USSR HT ST FH5Rh o TR & (=1 & 1Y
DI TEHIAT ¥ 5 i ¥ e T8 [afed Hel T Hieft Y@ S|

3 ddad #1Y & forg el 3@ s H & o1 ¥U 2 &1 urer ad
BU WH §id P IUIAN B |

4 FUTU S dTd UISUl &1 TBAT & 3HR hede b DR Dl
TOHT &% 3R e W & ©U § Jd WR R W 19 ad
BUTH SedieR 3R &fas a1 s |

5 USSR &t J 71 97 IoR I AR W 3 §9 Bl drege 1
ol

WM20N11487H2




6 SR A FT U RAgUFN A fAgafoesid amy 8 I fig W oIgi DB 1T 31T §, DB & THR H! fifgd &3
W § | 3R Y T=AT 6 HT UTa B |

7 39 fig W wet a9 Siaw omar §, 99 9% & HR &)
fafgd ®% SR 3FIHH TBAT 6 BT UTeH H1 |

TR 3: @i H PVC UTEY &9 aiad fAaur &) fbery 3471 3R @ie &1 WIeR BT

1 (Fig 3) & 38R PVC UIRY &I Wid H 3G |

2 URY & UhsH & fl PVC UIRY & STd H TH BId T
3R UTSY 3R BId 1 ASfET aRR I aie gAfda & f& pvc
18y Wid ¥ 918% 7 3|

3 W W2 & 91 99 §igd 3R faavor afew & fow pvc
18y T |

4 QR G pvC TRy, 9T sia iR faavur siey & forg Hide
WReR & ITY Wi P 8¢ B |

Fig 3

WM20N11487H3

TR 4: 9T B! g B & e fewdieqm aie urgu & e Faa &) 71 w1 3R Wian, afes &t faftra figsl w & s

fetegem sy ¥ Raa afaw ao g1 s g1 2faes (G.1. f&i)
o1 fafd grRy

1 Gl BT & DB ¥ IS ¥l Ueh Uiy IR a9 ad Yovdl o1d ddb
fo a8 X STe deb 9 ugd S|

2 UgdH W $ad 3R G IR BT & A1y warse s fag
S § A% B 3R DB T ¥ G.| aRR BT 1 Wi 519
d% Sa$e IRT 16X 7 Febe S|

| gffm =X R it erse g aiee |

3 cIf@aSs HI®Ie

4 3 &g T & fu =Ro1 1 9 3 9% et

Rag afew 9 fafia faga fagsii (we) 9@

1 G| 8 o Raw 9199 § safdcdd Ulse W G 1

2 W Yd] ¢ a1dl IR Uise WR Ugd T

3 UEd & Y HEd 3R G.| R BT & Ty oS §1d &

4 G T T a4 gHd|

Fig 4

WM20N11487H4

| a9 Sits O a¥E @ AR 7 91 Wi |
5 Had H HoR & & 916 G.| T I I8 Bl dIc |
6 g fig W 195 d% & IR &I GBI

TTaR - IRRA (NSQF W= 2022) - 3varT 1.14.87 283



qrax (Power) 3 1.14.88
IRRAT (Wireman) - SHfe® arafvr dfdes - I

e faarur 18 dUR &A1, SHell Hiex §18 @1 (Prepare main distribution board,

mount the energy meter board)

JET: U 3T & 3{d | 31T Ig B bl

. famor 91 3R ot Hex 91 TaR

. 918 R TP ATAAH AR AP 3R FSRiT o8

. I TR 3R NS W AMTASH AR AR A g B
. famur 91 iR Fuf Hiex 91 #t flar w @

TaHae (Requirements)
3SR / |1eH (Tools/Instruments) 3{TagP (Material)
. I Ed 300mm -1 No . TWETS 250 x250x40 mm -1 No
. g fefeim 7=ia 3mm,6mm -1 No . % g3, g8 Mgt (g8 @) - JHTHATIR|
« Q&R 200 mm -1 No - 98 ¥ W45 mm - TIRIH AR |
. THACS TR 150mm -1 No . S IWAT50 x 8 mm - HAEHAIAR |
. fygm ewR 500V -1 No . TW RIS SR 300x 250 x 80 mm -1 No
. TFF-91 300mm -1 No « 3 mm &N 25 mm T Fd-ISS
. TOEd BN 12 mm -1 No G.| S, e 3R a1RR - HTAGHATTIR |
. g8 W BEA 200mm Tele -1 No . IcDp f&@ 164, 250V -1 No
. PR IAReH Y JaTTR I8 -1 No . f3aR0 WS ST 4-3 16A, 250V -1No
12 mm %R & T1¥ 200
mm Tdl BIce foord -1 No
. FadF IR 1 A IR 500 TH UAF -1 No
each
200 mm ¥h1Sd 3 mm AN & TH & 1Y -1No
UfohdT (PROCEDURE)

TR 1 ; TP fIavor 9iS 9918
1 feu T IcDP 3R DB ! AU BT TW &I BT W) Tag W
ffga & o i o 1 sk 2 & e man g1

Fig 1
TO CONSUMER'S CIRCUIT

| — DISTRIBUTION

8

| — ICDP SWITCH

FROM EB CUTOUT AND N LINK
LAYOUT DIAGRAM

2 $9d 3 3R 3 Heaer F foru 3 o FRufy & fafgd 3|

ELN2377H1
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3 ICDP 3R DB &I fhaRy %% & forw Tw a1 o SUgad &< (a1

dl urde a1 y) fed &3

4 Heq U P foru fga del
5 I 3R M3 HIcd & o 57 TW 18 I HUR 3R

41 B¢ Y[ B

TR 2 : Wi A€ A F o SlaR TR &

gfe fRATS arelt SlaR $oR UeR $1 8, it 39 fafy
T UTa Be |

1 TW IS # 3 mm N & ©& & AT J IR FeR fgd Y

1 o foer 1 & fiemmn man 81

Fig 1
30 190 30

30

190

X

30

~— THROUGH HOLE @3
REAR SIDE LAYOUT OF THE METER BOARD

ELN2378H1

2 S & Jey H Hiex OIS o fUf o SHIE BT uar ame

F 91, TW IR R s oG 3R <laR R 91 & 5] 3t
T & TpEER ¥ faigd &3

S B faR R TE Afe/Safer Rl & v &1
o G |

AR g5 & 1Y e 8 Idl fe o1 o &Y

SR & X7d foe o1 Fem iR 38 ok fovel ot fufa &1 fafga
FA & U 3 geb Vg8 Y AR

Uga Id orR | It IR gl wR gewt 91 yHE ST
IR 91 & 99 Dal A ITBT Faar Bt gy B

TTaR - IRRAT (NSQF H=Nfa 2022) - 3nar 1.14.88

TS T/ 30 BRI BT JUTNT b ICDP 3R DB Y o
Gy

faaRur 1€ H 45 mm IS TF $I Aeg ¥ IR R UEA
TIR B |

qul B ot 1 SR 2 # f@me T SrgeR fee arfgul

3T SR b1 FRigl & A U IR I@d §Y, BUIS & U Kb
¥ forg SR E8d Y 90° dF AT 3R gAY |

g WMelk & g gU gHhs! &l Id fae it Jws famr
TG AT | TEH B S=IYT TIRIA & 3 o fye
ST | T8 18 omeam a1 fye ge ot wwar 31

40 mm &1 TTeXTs db T B¢ B |

=3 fafdr ) g i gl & Slevmt|

I &R I U H gald, 3% ol § @i Y SR AR ¥
TR R & folT I R UreT et AR |

3 TR T.W 91E P AISE B & fog dUR 21

9

45 mm A9 g8 ¥ & 1Y AR W as B fhag Y

10 Tex ot BRI 3iff 3R 1.c 7 TS & 31 wie & wre faam
11 HeR 1S HI W7 G gU URIES B Wil U B Hfhe

BT Teq0T B3 |

12 Hiex 91 H1 Ugd ¥ IR 1 T8 IR WR 45mm TS TF B

Hee I TG

qul &7 Fig 1 # fawaTe ¢ SR fan =gyl

285



IR (Power) anaTT 1.14.89
IrERAA (Wireman) - SHafes araf¥r ifees -

IcoP f&rg 3R faavor We aie FaTY SUHTT BT a1 &1 aR 3T (Wire up the

consumers main board with ICDP switch and distribution fuse box)

IERY: T 31 & 3fd T 310 Ig B Tl

. 3T TIT qenSe & IFUR AT & WS HIs $I 3Wd §U 1.C.D.P f&yw 3R faarvr Wt aiedy &1 a1 wR 3
. AR B TR 3R T F frwy 731 & 3830 A 9IS W B ¥ w1 & g s e

. AETTS ISP AT 3R Haet ufafP F Ry Suge O a3

. ETI® SUDRY fhay B

. UTg & UTEH B UgaH SR gt ey

. SPATE F T F AJAR Bl 3R YA & T Fae g1 T8 Fad &1 Uga B

. g1 {49 3R D.B. B &A1 & SR Hadl & THR BT TG B MR Y B

TagHad (Requirements)
IR / SUHRUT (Tools/ Instruments) . g@;:rfrée 7.5 cm O 500 19 -1No
. 3gALS TES HeX 150mm -1 No . SAFIREA A18% DB 100 mm -1No
. PIEEYE @RR 200 mm -1No m(Materuals)
- TS 3T IR 6 mm RRA-3AS S Uil f&Id 16A 250V - 1 No
3 mm, 6 mm f9eT & A1y &wdT -13¢ o fqRU wgw 9T 4-3 16A 250V -1No
« T&R 200 mm -1 No « IS ¥ No15x6 mm -4 Nos
. $YaIs ¥pgEaR 200mm . PVC THIATH &ad 2.5 sq mm
4mm S & 1Y -1 No T 3R BT T H mm - 1.5 each
.« 3mm IS & Y $YdCS . [ forar gan dfd &1 dR 14 SWG -3
TP IR 150mm -1 No . TW e SR 300x250x80 mm -1 No
. FAFR FHSR/R 100 mm -1 No - PVC &9d 39 10 mm TSI 2 mm AT - 300 mm
. f9am =R 500v -1No
ufsar (PROCEDURE)
1 ICDP 3IR DB &I 3109 H Sac &< ol o Fig 2 # femaman Fig 2
T 81 DB I ATICET Had & 4 SIS e HY | IR T [ inoane, Nop | por mogrogpos |
Ffdhe & fore| arafT 3a (Fig 1) Pt wfdhe 3 (Fig 1) 3 3
= T
Fig 1 S s e R
NG, NGz NG, NG, PC; PCp PC, PG, £ | I IS I |
| M i
% L N o
******************** - | |
| | .
| | |
rr————————F———— -1 [ [
R Favb o
j . | ~
2 i ,,,,,, J T i ffffffffffff o ICOP SWITCH
ot - %
240V, AC ‘L’ \E—U " WIRING DLIAGRAM %

ELN2377H3

CIRCUIT DIAGRAM
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P o1 STANT e wHG I T P 4 e/ e e & IR DB 3R T e o wywl ! vy
frdteror ¢ | B @9, |ged: BTl ial

DV R AFd TTH AfRITd dihe dls I Trfiar #
ICDP 3R DB WR 31 &Y Siie+ aral ffgaft o7 udr @ 8k <firg fear ST @

TW a1 H 31 oits & fore Suged v fga s
31f IR B DB 3R ICDP ¥ Fde BN, 3R R E.C.C BT
ez 918 31 We J FHage B

TTaR - araRAT (NSQF TR 2022) - 3rard 1.14.89 287



qrax (Power) 3T 1.15.90
IRRAT (Wireman) - TR safae® i & uteor

sdtaar wdteror s SR 9" e SR T IUBRYT F Hal HHaRA gHAdd s
(Carry out polarity test and ensure correct connections of switches fuses and
accessories)

JEIT: U 3G & 3fd H 31T g B Gbil
. ETAYA PT IR HI& o P 1 DAk ¥ & @n T8

JTaRgHad (Requirements)
3R /7 W18 (Tools/Instruments) arft (Materials)
. WX (0-500v) -1 No. . AT aRR - as reqd.
«  HpGIRAX 200 mm - 1 No.
. IR WRR 200 mm -1 No.
. TRER -1 No.
OHM HIex (@) HedtHieR -1 No.
gfsar (PROCEDURE)
TR& 1:

1 9 Rga & 3ifts DS R 3@ o1 b fig 1 o feaman mar 3 faorur sie & T Tu ot Rt & @i

i 4 OHM R () He Hier i A T ) i g S
2 T & o T T WS e e Y geT < | W efHTd & ST B T SR ¥R offd faaRol w’gw
Fig 1 CIRCUIT FUSES "IN" H\IJE;H = C |$3:|$ﬁmﬁ@
/ i IOIIT 5 &1 OHM Hier fRaRar fawarar 8, 39T Hdas & fb da=e
fﬁ# v ’_L =7 (POLORITY) W&I &1
b o 4| 6l e S <01 T 3 R Tl ) et 0 et
3 . FUSE IN a;@aml
SWTICHES (ONANDOFF _
POLARITY TEST §
TED 2:
1 Fig 2 ¥ SR 3[9R URUY &1 TR1E0 Hiforg| 2 Hix U & 38 ¥ Ud Dl [SKIGRA R8T W=
Fig 2 -—> zffTa IR ¥ 3R gERT 1 9 Rawr <fifa &1 ‘@i uige

7 11117 3 TR0 Y= oA § Ugd e o b Rqa &1 fRufq - sifts
@ Lﬁ/I)P %mqﬁ
RELI\)/IA(gA\E,j \Q ’_I\‘m‘ REMOVED

] 4 e oHM Tex FRaRar fearar § @ 39! Adad § &

, FHIRM (POLARITY) TG 5
FUSEIN SWITCHES 'OFF'
OPERATE PARIS OF TWO WAY : et Hiex FrRaRdr e} fxarar . - :
SWTICHES (ON AND OFF ” MAIN SWITCH 'ON' 5 g, Rl '3 ST &l Fea,
ALTERNATIVELY - S o g 21

POLARITY TEST

WM20N11590J1
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CRD 3:
1 Fig 3 ¥ g2 3R uRuy &1 TR0 Hife|

Fig 3 CIRCUIT FUSES "IN"

/ L1111
&
# .|| L)

LAMP
REMOVED

FUSEIN SWITCHES 'OFF'
OPERATE PARIS OF TWO WAY :
SWTICHES (ON AND OFF) “ MAIN SWITCH 'ON'
ALTERNATIVELY <
g
=
g
POLARITY TEST g

OHM Hiex 3t T& & &1 1 3 Raa ‘Meemg T effiaa W
3R GEYI §fg & o v giesy efd R G|

TR Y= A F Ugd YAfEd o fos Fi¥ oo oo giesx &
SSERIER]

FT OHM Hiex fFRaRdT fearar § 391 Aads g fb saa=H
(POLORITY) W&I §1

e Hiex FRaRar et faarar § af o gies) IR efial
DI g ¢l

T gISR AR Al &l e & 916 oXe A1 99 gga
I T ISR P forg gy <fifa 3 < fagelt & o Hiex
EICEE]

T OHM Hiex FRardT fearar § 391 Adas § fob aa=H
(POLARITY) T&l &1

TTaR - araRA (NSQF TR 2022) - 3rard 1.15.90 289



qrar (Power) 3T 1.15.91
IRRAT (Wireman) - TR safae® i | e

3 fAavar wdteror =1 3R IE A & 3gaR il deaer @1 uferiy i w1 (Carry

out earth continuity test and ensure resistance of earth conductor as per IE
rule)

IERY: T 1A & 3fd T 310 g B Tl
. dF/AR eftfFa 3 e BT I e o Yo H |
 1E Pram ¥ SR aref dreaex #1 aref e wterr wRwter UihdT (PROCEDURE)

3TaHard (Requirements)
3R / A1eF(Tools/Instruments) . Re AW 1.5 fbur -1 No.
o 3 Udlequr 3 31R 4 A TS -1 No. . WRIT5mm T 20 mm -1 No.
. Hod WiRH - 2 Nos. . P WRR 150mm -1 No.
. TP HEd (37T T8 S 31 TR . TeeieR -1 No.
& 91y fegr g -3 Set Ity 9= (Equipment/Materials)
. Uy & 250 mm @ -1 No. . & ulsy -3 Nos.
« TPSIFAR 200 mm - 1 No. . AR Had - as reqd.
ufsear (PROCEDURE)
TR 1: Fd ufoRie & Try 3 ufeRiey were & Gdiear #1 \iwg HA1
1 3 xR oY Fig 1
2 ¢9d 1 ¥ A9-We fdavur Aie S| I __GENERATOR |
2 1 | o |

TR 3 fifa / 4 <fifaa River/medt || qeMECHA |

I9 i METER i

TT TR e

B L — § §

FHDIGIR e | |

LN © B T )

T e ;
S T a1 ardf gAY Wy ¥ forg ord 3w >
-\qTq m Trq ﬁﬁ[ ﬁﬁm aﬁ. .q% Gﬁ? m aTr@T Fig 2 FOUR-TERMINAL EARTH TESTER
o
I ITANT # 3 IR & IuEhT F forw I
fanfrd fFrafafad g

3 A UfeRIYe® R DI Fig 1 6 IRUY 3RW & STIR HaIfod
P

IR ifFa X & ad | Afbe vE & AR
PHGRH 941U - Fig 21

4 SRR gd B! qifdd T e gHY Wd a0 fob UTger b
S|

WM20N11591H2
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5 3\ 9 ) S < 3R 2wd 2 H Repls |
| A3 3rf XX P ATHA | ¥oT e BT A= Q| |

6 WUIWAT3 Y5 H U HIb HH Y HH IR F1d UfaRie ol
Y| e9d 2 H A7l ol Reprs o

Yg AT AW 3 X P AT Dl $ Siid &
fere fpan SiTan 81 Ihfad |19 SR AU 99 & Si9

US fUTdr & aHd §, uiRiere & 91y 9=t S|

7 3 & for ot ST e ufkier 1 et

TRE 2: gid ufaRiet & 91y 3 ufety udiers &) Idwar &) S HAm

1 3f TGS W UASF 15 Hiex BI g8 W U & WISa I
T Hieft Y1 H 918 Y o b Fig 1 H foramn mn B

Fig 1 THREE-TERMINAL EARTH TESTER
e el gvsleiei al
| GENERATOR |
[ /\// [
| S
| |
| MECH. | |
| |RECTIFIER |
| & |
| METER: |
| |
| |
| |
| |
| |
| |
| |
| |
| E |
[ S N

7

v
PLATE EARTH PRESSURE CURRENT
ELECTRODE SPIKE SPIKE
UNDER TEST

WM20N11581J1

THREE-TERMINAL EARTH TESTER

graite ordf 3R & w1y fow v fdwr Aqsm w1 &

3R wrge 3R 3 gAdeis & WY-A1Y Ve Tt

e a1 wHaTg Ay & 9 F g F IR § A= B

qre He |

2 3 TR & oA <fHa! Bl uiemT & dea o wWie 3R uig

& TZH & I Fig 1 A S |

TR ffa wers & ama § wfbe sma (Fig 2) &

TR PARE T

fafar grT orf ¥R F Ty IwE A € gene

el (G WTs® 3R Had) T & STENT B

3 TRCR 889 I XS T W a9 de gHIE oid b o Ureex
I A WM

4 e ¥ 3 sacis Uiy S 3R 39 39 3 T o Y|

oS d 2
S.No | 3\ & ST =11 (Readings in ohms)
Tofad A ifd /9
1
2
3
4
Fig 2 FOUR-TERMINAL EARTH TESTER
C——TTTTTTTT T T T oAy e 1
! GENERATOR !
\ // \
| G |
| |
! MECH. 1 !
| |RECTIFIE |
| |
I METER| I
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
i
q
ROD EARTH PRESSURE CURRENT §
ELECTRODE SPIKE SPIKE z
UNDER TEST %

5 TRI&U & ded oY 3AdCIS P ARI 3R 90° GRT WZH B!
fRufa & =FaRd #e dF iR Hf$T o S fe Fig 3 °
feamar mar g1

Fig 3

POSITION 2
EARTH ELECTRODE
POSITION 3 POSITION 1
OUTER INNER
CURRENT SPIKE PRESSURE SPIKE
POSITION 4

WM20N11581J3

AERIAL VIEW OF THE TESTING SITE

IR gadcrs [P ARG & AR & T g @
WISH 1 45° TR e w7 9 T H49 3 ST

o g 71
6 ST & e # ¥ I=an AT o1 o saagrs IoRed &
IRAfd® I & =0 § |

7 3UA Ufier &1 ST foamy ok Ius 91y e 31 =t
X (3 gadcIe UfeRlY & SR W Ffdhe & faw Iugaa

qram |

UTaR - araRA (NSQF T=NfYa 2022) - 31 1.15.91 291



<9 d 3

S.No | &9

S\ 7 ordf

TaagTS Rty

CIRSICERC ]

TAIS AfeRTY (AR
HfET A | I=aw

TRD 3: 4 e 3 TR | o B FFawar #I Fig B

1 Fig 2 & 3MUR, 3 ¢wR WIEH & YdH WSS ¥ 3 HieR
DI g8 W TS W WISH & A1egH A HH A HH 3/4 dals o

3% 7 AT |
2 p,p,p, THS UAS WEH & Y ¢ e DI o xR
effa 3R g 3AdCIE B C1 ¥ Hae B

3§ b feT ofts sl & efifa A geabl ©

5 i 9oft ®7 ofef SR e A

5 Whd q1oH & fore fefSrea ordf xR arg &1

6 dfe 3d fG@Tar g, @ offH &1 1 1 SFTd U | Jaal
7 TEAA4HUGIR AT

8 U 3! fUf & Slap fausia fa=m st |

N

Fig 1

G,

Py P, G

—

9 WU 1Y 6TP e IR < 4 H UISAIH AlC B

10 S UHR TR0 Sadere IR W& 90 feft & siR U 19 6
B IexTE 3R et 4 H AT e Y|

11 TI&01 SAaEIS & IRI iR HH ¥ 1 4 HETH (3607)

12 Gt gAaEIS 1 8el 3, 3R ue 4 & SFER o B FRaRar
CIRIUEIRR]

3M

3M

3M

WM20N11581X1

S d 4
SI.No. | Hiex AfET (Meter reading) uftsfera AfET = 2mER Q/mtr (Calculated reading = 2wER
Q/mtr)
1
2
3
4
5
292
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qrar (Power)

3T 1.15.92

IRRAT (Wireman) - TR safaed araieT | e

AH 15 - Y MR gga - o qu ufaare i Sifdfar 3t wura=fterar gf3a #3=1 (Check

line - earth and neutral - earth loop impedance and ensure effectiveness of

earthing)

IERY: T 31N & 3fd T 310 Ig B Tl
. ¥ forg ufaart () & A B wirg Y
. AR &1 IUART v 3 gaagrs|

. AIeR BT IUANT P dlees AR b/w TG - Yed MR A5 3 Ft ST B

. SRS AT & AT A Tob Sferd i =i w1

3TaRgFHart (Requirements)

SR / AT / 3UPUI(Tools/Equipment /Material)

. Ao fefoed -1 No.

. fAEE R (500v) -1 No.

. T AT (100W) -1 No.
yfssar (PROCEDURE)

TR 1: AT Yoo 3N 3 g
qTe € <ged 3R a1 ¢ 31 dieesl & st 3R Bt e B &
forg sv ¥ w9 g =g

1 a9 UgA AeciHier TaiaeR &g &l A.C dieedl 39 # |

2 a1, aeditier & fifal & o o/ Uik qwrs a1 8l 8iR
R 3R ged efial & offF Iiare (L-N) R deest & V1
F w0 I Rifga a

Fig 1
S;— swTicH — ON CONDITION
(————) ( WALL SOCKET \
S1
E
fres OFF
200, 09 1%° 200 @
o Q N L
200m Q
\_ J
nnnnn
’| | RED COLOUR

DIGITAL
MULTIMETER L0y

\_ BLACK COLOUR

WM20N11592H1

femr 2: Atfier &1 cffFa o o9 iR w9 8 ok
g SR o el & 9 didpe (L-E) H diecs BTV, &
&0 H ffed oY

V, 3R V, & 7 diees SieR 1 ATUHT B S Hebell g |

V, -V, = R B! gurdt i1 &1 Faae diees & dE
YU feR 5V & 1 AT F1feT

e =T iffT Rew &Y IR frar s gadr
gl

Fig 2
S;— swTicH — ON CONDITION
(Kﬁ\ { WALL SOCKET \
S
= . 0
e OFF 51
zuu.“m'D - 7'02.00 N © L
204 o 2001
o gDDDP @ Q
ooooo
/| | RED COLOUR

DIGITAL
MULTIMETER

BLACK COLOUR

WM20N11592H2
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TR 2: Aeedl sl ged AR 31 F} 5w BT

1 fm 3, AR & cfifell @ & o9 ofR gwrg = &

Fig 3
Gﬁ—{ﬂﬁﬁ'ﬁm (E-N) aﬁ G{ﬁa;mﬁ-%ﬂaﬁ Gﬁqnﬁa i . S;— SWTIcH — ON CONDITION
WSV@W@WWI .
2 R ot ot i T of B o R AR SR e 5v E 0
q &Y g1 A1 ©
site: s iffT Rivew @Y wRifira R w1 W 9 o
g -

RED COLOUR

DIGITAL
MULTIMETER Lo

BLACK COLOUR

WM20N11592J1

TR 3; 3 3R gga & o ufdanet (z) &Y g He

1 fort 4, TR b o 31 § S TR TR SR A AR g

m?ﬂ (Z) (Z=R)ﬁﬁﬂ%ﬁﬁ, Mﬁﬁ?%%mw S, — swricH — OFF CONDITION
(E-N) ¥ SipTT, TRIaTe 50 & &1 et au| ) " walLsooket )
O s,
2 Ol erdt gudt et b 3ref @ b wfdaren so @ ®w R . E 0
ELHY -0
RIS (2) = R = Ao HieR AfST Q@ O

e gyt T Rew &Y wxifaa fear s goar
gl

RED COLOUR

DIGITAL
MULTIMETER

BLACK COLOUR

WM20N11592J2
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qrax (Power) ST 1.15.93
IRRAT (Wireman) - TR safaed araieT & e

HAd BT ATH0 BT 3R fART Afhel § wera &1 uar = &7 3aRT BT (Simulate
faults and practice tracing of faults, in different circuits)

IERY: T 1A & 3fd T 3110 Ig B qobdl
- fafira af$el # wiee BT SHRT 3R ST 3IRT B |

STagHae (Requirements)
3SR / T4 / 3UHTI (Tools and Instruments/ At (Materials)
equipment) «  2UId MCB 240V1 6A -1 No.
Ep e -1 No. . 27T MCB 240 V1 6A, 30 MA -1 No.
. T IEAR LI X100 mm, 5x200 mm -1 No .« 15 FHCER BIR -2M
) each 13 aEiHTeR dfeT -5M
. DI WR 200 mm -1 No. - SPST f&rd 6A - 6 Nos.
. JEIW W 200W - 6 Nos.
gishar (PROCEDURE)
fafirr |fdhel d wiee 1 fRegae Y 3R Biee BT ydr = fo2
BT T BY °

N
INPUT SUPPLY

1 ¢ Afdhe Wi &I Regae Y
2 AUDI2 WA MCB & HIEHH ¥ AC IWITS T Hide B3 ol b
fort 1 9 feramar man 21

Fig 1

SHORT CIRCUIT

= ) LOAD

WM20N11593H2

s Biee R Reqgae
1 MCB & HIeAH § AC Il & forT 1.2 fhaiare (3@ 3rerT
fT=0 & TIY 200w AT F 6 No) P IRTTA AT IS &I

3 @S A B, G B3 b Av o 8T R ERESER]

4 McBRigali & e iR Tea F A TH v TIPS AR (1 2 TR IS A
Tl mm) TER ¢ Fide B RPac R oM B RA2E 3 Jude o wire wu 3 g s R-4R dre et
feamr m g1

5 TS Afhe Be S HRU MCB feudl Tef 8 gRfdd #31

Fig 3

WM20N11593H1

|

L Lo Ls L, Ls Lg
200w 200W 3\ 200W 200W 200W 200W

swW, ( SW, ( SWSK lsw,,( sws( SW, (

WM20N11593H3

295



4 SRR AT AT HY R AT B i MCB e &1 SRS
Gl

I wice # feyde #¥

1 I a1eiu & WY 2 UIe ELCB AT RCCB Hide |

2 UIR OWrg are He

3 3§ ELCB T RCCB B @2 UTee 3R 31f & & 1 sq.mm dR
|

Fig 5

Fig 4
P

WM20N11593H5

N

INPUT SUPPLY

9 e IUHRUT IY e T HTH -Tel Rl & O 37 S §
& B B T, A W H Fd SR B o T BN 3R
WS & geal - I8 AT Rd gU [ sua ST It 21

10 ¢ Ffdhe ot 99 BId € o1d Had! & HIC d o ard HR TH
T & T B 31 B/ A1 7 &) Fahal 1 BR el e
TETAH ISR & 3feR Sl 81 9l &, T I hadt T o

PLACING WIRE BETWEEN

PHASE&EARTH

LOADq fsa o ol ¥ fse ot 81
§ 11 AcHiex BT IUTNT B Sird DY b T3 IR Yed & oiF
: PIE AR TG 3
4 GARHTP B ELCBARCCB IR AT DL B IRURY 15 feqy gy o, Tfbe 7 e o R 3
FRATE,
' 13 31 TR BT IUANT b 31 IR Y A7 SR Ffda
faftrar afdhel A wiee &1 gar T F A5 NI FT R

| IR TP AR AR AR TPATH R AT TR 1) 73 oy wfibe F T ot TRER 3 3R 2 1 7

2 ARTHE arel el ot &0 o1 SR e DT 45 gz 35 it orevmd] o1 Wi % o St & wam & forg
SRkl e #¢e 31 @ o ¥ g oaiE ¥

3 fogd oyl o 819 areft fpeht ot erfay & fore sy U A o
oyl

4 3MUF W & AP fagd uRkuy & U6 W a1 Uh gRuy
fadIeie o gt 21 9 a1 af McB (RIRTeR afdbe o) ar
RCBO (Residual Current Breaker with Overload Protection)
RRCES

5 U8 qEn & U o fs s ag feu Y man g1 afe v g v s
e B

6 Tfe g8 R A fou &rar 3, Y WR1e A, Iuawul oIk 88
gidhe Pt o B

7 O -3 g BTH T Rl B, ol Iod DI See BT TN
P

8 ot oft 30 YR & IuTRUIT & oY, Uge 38 IR Alhe |
TR &1 TN $HX | AfS T8 HTH HAT ¢ ol o Albe Bieeyul
B Tl § 3R IY T BI MaTHal g

Fig 6

WM20N11593H6
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Uiax (Power)

IRRAA (Wireman) - $eid 394 S

3T 1.16.94

Peadse Ra, AW, diees W[aex, Afhe dH- 3M1fe 1 difedl ueri= (Video demonstration
of various wiring accessories/electrical fittings available in the market viz.,
switches, panels, fuses, plugs, brackets, cutout relays, sensor, voltage

regulators, circuit breakers etc)

IETT: 3T 31N & 3T F 3T T HR T
. TR TERIRIS & A9 & Ugdr &9
. UTaR TRIaSIS & fafader o SuaT fard |

3TaxgPart (Requirements)

. SYACS T TSR 4mm x 150mm
SIS PR & ISR 4mm x 100mm

far TR

. BN WRR 150mm

arfl(Materials)

. TR R 5A, 230V
TR e13Y 4 5A (230V)
1S ¥4 5A, 230V
ICDP T4 %4 16A, 250V
TSe, 9 BITsR 6A, 250V
3 {09 @ 54, 230V

IR / |TEF / YR (Tools and Instruments/equipment)
-1 No.
-1 No.
-1 No.
-1 No.

-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
- 1 No.

3 O 9t Wihe 5A, 230V -1 No.
3SR 5A, 230V -1 No.
fohe e WS 154, 230V -1 No.
FIfEol TZY WS 32A, 230V -1 No.
Peld Ud BT 3MBR (300x300x50mm) - 1 No.
DP &4 154, 230V -1 No.
12V, DC He3HT3C Rl -1 No.
Tifeafidt ¥R (H12%T 180mm

TRFTIA -6mm) -1 No.
TadTferd diecs TaaTgoR AC 230V, 15A - 1 No.
T T JaIeR 5A, 230V -1 No.
MCV (1 O1d, 2 Oid, 3 Uid) -1 No each.

SI.No fafra arafar v

a1 iR fafadwr

297



SI.No

9 3R fafadwr

10

11

298
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amH 3R fafrdsr

SI.No

12

13

14

15

16

17

18 .

dif$at ue=H QR #ts T4 (Insert video demonstration QR code.)
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Uiax (Power)

IRRAA (Wireman) - $eid 39d S

3T 1.16.95

g 39a & fafts ST 9™ DIN ¥d, W ¢ Prges wiie wp i giawiay/
AQfT 31T BT UG BT (Demonstrate various components of a control panel
viz, Din rails, plastic trunking connector blocks screw terminals transformers/
toroidal inductors, resistors, capacitors, fuses, fuse holders, switches, push
buttons, lamps their specification and labelling etc)

JERT: T N & 3fd § 37 Jg B ool
. HEd ITd TR & ATH Y Ugd B
. HE Ad Iyl & fafger ofik Iy ford |

TIHAe (Requirements)

IR / |TEF / 3YFRYT (Tools and Instruments/equipment) . OIeRMr diex 1kQ -1 No.

. $HACS TP QIFAR 150mm -1 No. . %HURIEI 20MFD, 440V -1 No.

. FREETRR -1 No. . I d WISl 5A - 2 Nos.
. P WRR 200mm -1 No. . U §cA %99 (5A) - 5 Nos.
grft(Materials) . TUEE AW (5A) -3 Nos.

. DINXd -2 Nos. . T (@ 15 mm) - 2 Nos.
. @R ST -2 Nos. . PHad TRETRY - as reqd.
. HIIR TP -2 Nos. . XA Rl wie (6 Iom) -2 Nos.
. pefifa -4 Nos. « HEd (6 mm, 10 mm) - as reqd.
. TIHIR 8dR -2 Nos. . G-oFd - as reqd.
SL.No ATHR AR fafRrgarsi & Wy s o 99 ¢

300




SLN Sera I9a pra< PR R fafkrgarelt & Ay HieH<] 1 9§
coocoooo9
4
5
6
7
8
9
10

11
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PR 3R fafRrearst & Ay HreA<! 1 99 §

Feld Id S

SI.No

12

13

14

15

16

17

UTaR - araRA (NSQF HRifd 2022) - 34T 1.16.95
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Uiaz (Power) 3T 1.16.96
IRRAA (Wireman) - $eid 394 S

Heid i9a iR Aafand fafa e sk wieder & fafia sie—eel, 3= fafq=n
aﬁﬁﬁﬁnmw&hm (Demonstrate various components of different relays
and contactors, their specifications fittings in the control panel and labelling)

IEIT: T AN & 3fd H 31U Tg B Tl
. B AT TR & A $1 Uga= Y
. Hgra Ua STyl F fafder ok IuahT fard|

3TaRgHart (Requirements)

SR / |TEH / SUHRU (Tools and Instruments/equipment) Infi(Materials)

. 3YACS & QEAR 150mm -1 No. . gadcEfe® R 24v (DO) -1 No.

. 9 TR (500v) -1 No. . yTq iR s R (3 T, 450V) -1 No.

. HIMEEIE WRR 200 mm -1 No. . TR Pl<deR (2 TUd, 230V) -1 No.
. TP ATAC BiaeR (4 O, 450V) -1 No.
. ifers ¥ee Rt (3 Uid, 450V) -1 No.
. DC R 24v -1 No.

SI.No Feid Id P ATPR 3R fafkryarsit & Ty sl 1 am S

303



SI.No IMPR 3R fARpars & Iy srauH<) o 9F
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qrax (Power)

IRRAT (Wireman) - Setd UAa argiea oiv ef&em

A 1.17.97

SRie, IIEfET, ARG, qu g, dfe f&w, dPanse ffrs TR 9t Faa a9 &1 3y

&A1 (Practice cable forming including template, binding, lacing, loop tie,

lock stitch, breakout twisted pair)

JERT: T 3N & 3fd T 37 Tg HR ol

. HIATIC UISe W $ad T8 Feid Id JrafeT # arf R fgs dav|

3TaRgFHart (Requirements)
3WR / ATY-I(Tools/Instruments) . AAH €18 100mm, 150mm, 200mm - 1 No.
.« PITERE WRR 200mm -1 No. each
. TR BR - 1 No. . HUN DI Ydall T& @) A
arft (Materials) DI el T 2mm -50m
. TORA SEFST T 12 mm -10m . PIARTS" - 20 Nos.
. 2 TR BIR I”R -10m
1 TIHER HIR TR -10m
ufsar (PROCEDURE)
P FISFET BT 3G B Fig 2

1 T T aTel &1 a1 fE Had B 9o B 3R TP 1Y
&g |

2 TOMT Had & BT Bl dUed & [T T A & Aq1Y
it arfE&T veR |

3 AP §8d P IRI SR TR 9 AU JRE By 3R A
feam SR g RR a% IRkt 34|

Fig 1

K 7/

WM20N11797H1

Faa AR 3R aTd AT B7 e o

1 Frafta siovma & TR a1 uiw i s F & o guia ders &
1Y HUN I TIAE J F1 U Taat &Gt ol I B

2 AT Y S Hedex! DI o B ga- | U 91 Tdhg |

3 ORI CU &1 T RRT Saa & Aver oidl 8|

4 P20 S gaa RR 3R e 1 39 U  ToIRT ST B

WM20N11797H2

Fig 3

WM20N11797H3
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5 0P gad RR W 19 @R o1 @ aifp e & el 8 AW Re A a & 9 i 2 ) ol =al B
Tt & e fel R e o | 9 G BRdH dedl & Y 1Y fga & Iy FHafld sfavad W
6 QAR U & SFTH RR &1 &Y e oSl & ofw wure @ ARG IR et B
ST € 3R IR YD GHEIHd alihTT gl &t Tep St 1S
ST B, S Ry & aeR e @ fref i & faog o B

Fig 4

Fig 6

S ISSSSSess
AR

WM20N11797H6

Fad I 3R AH3AUTIC Ulge W U <18 R B

1 39 9 9 Had & TS $HI g AR Ta 7| (2 FHHre
dR 5 No)

2 T B A & o1 yafd ders ard e e a1 hed )
, X 1 U B |

o4

=
U=

:
g
:
4
3
AR
:
¥
1
g
A

fea = g I g

Fig 7

Fig 5

WM20N11797H7

WM20N11797H5

3 QU P R WIW| (@8 IR ol T & Fa 3id & Je1 el g
ST o ot 8 H feamar mar 81 Fig 8

N
R
SRR

TR

RS

¥ 5
X

3
XX
3

X

A
S

%
S
A

o
N
R
R
RSSO
3%
83

s
|

USRS
TR
SRR
S
S8
3
SR
R
SRR
SRR
SRR
SRR

;%
5555
TR

% %%,

| 9%% 29555

Vo035 50

s %%

Vs )

SR
%4

SRR
SRR
R
R
R
SR
X
N
X
3
X

2
N
R
R

3
SRR
R

B

R

R
SRR
S
R

R
R
X

[
SRR
RS
R
R
R
SRS
RS »5‘?"

SRR

R

X
3

SRR
X
N

R
3
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4 THI DSl Y foue ¢ o s fo o & feamn man g

Fig 9

. W

5 3@ WY P bad » R T I dUe &, o b = 10 A
fram m g

Fig 10

X
R
SRR
R
R
R
X

S
R
R
ORI

S

53

R
3
S

o

45
£
N

~.
2

X

S

D
R

R
N

R
R
X

R
5
R
N

R
S
R
SR
SRR
S

A
SN
B
N
83
X
R
S5

R
&8
X
R
R

R

R

S
S

6 ot 11 # faT U SaR Had BT U T[] diegH & forg
Uit TaTs & 91y Had <ls g |

7 HEd P ST B Had s b 1S gs R W o fob oz
12 % feramn mn g
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Fig 14

Fig 15

8 AU bed HeLil BI e DI S berell b IRI SR AU o8

3T 28 Bl HI4 P IIY-T1Y Sidl b1 e R Ioh I foedp

319 TP 1Y SIeAT I18d § ol b for 13 o feaman man g1
B gU N g qh|

9 B 9 Bl B P G IUGH YD BT IGART B>

3ifafad dar Pre o o & o 14 H feamr mn g1

10 SH3AIC sl W, T THd Had s Pl SHIAIC & AR

3R TH Py By & qu far orar g, o & o 15 |

feRamar T g |

TTaR - 9T (NSQF TR 2022) - 3rard 1.17.97
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ARY TR Tafeda g &7 A B

@m) a5 H Y 4 AR

1 ot 16 o <RITT SFUR IHM &R 3R 1 T mm R &1 daTs

Fig 16

NN

JHHT RS DY o1 b o 17 B femman man g1

2 T & TS RR B TS 81U J UHe 3R g g1y ¥ R &

Fig 17

S

3 fraffid SiaRTel UR 3o BTl ot It fRUfr & R & gar R

T gATd §U AN T8 oI b ot 18 B feamn man §

Fig 18

\\ 77PN )
i ‘ )
\\\ ,4// =\ ‘\\(

TTaR - araRA (NSQF TR 2022) - 3y 1.17.97
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qrax (Power) 3T 1.17.98

IRRAT (Wireman) - Setd U=d arsiea SR ef&em

wiod, gead bed, B Rell? @ A had U $31, <Hia siled # S a1 I8
faf¥r sk Faal &) w=féw &1 31 HT (Practice use of sleeves, bootlace ferrule,
passing cables through strain relief plate, correct method of connections in
terminal blocks and routing of cables)

IER: T 3N & 3fd T 319 g HR ol

. HeId TTd & Bl R TR F A0 B Uga B
« SUHTYA] BT SUGRT ST e

. WOISE F Held A9d I @) g8t At R 31

3TagHae (Requirements)
3R / HTY(Tools/Instruments) st (Materials)
fop TR e (150 mm) -1 No. . &9 (5 mm, 6 mm, 8 mm) - as reqd.
. $YAUCS TP IER 4x150mm -1 No. oo hed - as reqd.
IR REW 150mm -1 No. ¥ Rl @ie (6 7o9) -1 No.
a1 ¢%ex (500V) -1 No. efifa st (43, 64, 83) -1 No each.
A Had <5 - as reqd.
gfsar (PROCEDURE)
TG F TN BT AT BY T Bd & TART BT $GRT B

1 IYHId & [ mm T BIER 0N ol & UG HTHR
BT T B o TR fawan o1 § (S 6 weliey & iR

1 IUYH ISV & Y 10 mm &b T et & Tb BR W
PVC s~Ia=H HaTd | (Fig 4)

HEA Pl Wold ¥ Y RIFARA P & o7 T ) | Fig 4

Fig 1

WM20N11798H4

WM20N11798H1

2 P9 F daTE F R wha U= B F (Fig 2) 2 el & oY Bhed & We 3MBR &1 98- B (Fig 5)

Figzﬁ ﬂu Fig 5 @ @

o B
3 did & dRl &I gead bed H 39 dg db Wss $< el
T GE R 0 o B 1 (Fig 6)

N 0 —

WM20N11798H2

3 9 P wid R T (Fig 3)

Qo [WM20N11798H5

WM20N11798H6

WM20N11798H3
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4 Yoo Bhed o fohm oA o forg fob i gat o1 SuahT &%,
Tfeh geoi hed did o dR| & IRI 3R HHDHR e gl oMl |
(Fig 7)

WM20N11798H7

5 fopry o1 TJural 1 TR1&0 | (Fig 8)

Fig 8

WM20N11798H8

WM20N11798HB

WM20N11798HC

A Redliw We & a1eay | b U BT
1 DIN Y &I Held 9d T dfee TR AT B |

2 DIN Y@ 99d R A Reflts wie &I Iugad 9l & 91y Arde
%1 (Fig 9)

Fig 9

WM20N11798H3

3 &9d ol ¢ Rell wie ¥ fu T gg R 9| (Fig 10)

Fig 10 f\
C <7

WM20N11798HA

4 TG T8 &) YgRdl ¥ had 3R WA Rets @e & did
%1 (Fig 11 & Fig 12)

5 % Pl JHUH Ugard 91 wafe a-ra gRfdd

i <Al S Padl & T # PR o gel fafty

1 T TR & & Y aaHhdl & AR Iugd
efif7a sdlie (29, 4 3, 6 9 3Mfe) BT I B (Fig 13)

Fig 13

WM20N11798HD

2 U9 a1 Bfee & <fifa sl & & & 1Y fhay a1
(Fig 14)

3 cfiHa e O 5% &I erel de

Fig 14

WM20N11798HE

4 THTq e B IR (O Ugd ¥ &1 ooy bhed & iy v
forar gam 8) ST 3R 1 €3 ¥ =fifa sife ¥ arR Weax
Trge gHfgd & (Fig 15)

UTeR - araeA (NSQF TR 2022) - 3T 1.17.98 311



Fig 15

WM20N11798HF

5 aRI & afas 3R dead Yarsil 7 I, H1s faeul T8 gerdr
g

6 TR S H dR IAN S 1Y dlfdh  Th-ger § M
TR

7 IR S9¢ H U B T1 BIS aTd dR DI ST THT Bl A=l
FA/MAHa ¥ Ugd Sa¢ & A arT ST AMfeu|

8 dMR J Yfed 3g ISV R dR 7 Iad |

9 gl ff 3axa Bl heedl, Wity Pad Sae 3R AT els
T ITI B | ([T 16)

312 IR - IRRAA (NSQF W= 2022) - 3499 1.17.98

Fig 16

WM20N11798HG




qrar (Power)

3T 1.17.99

IRRAT (Wireman) - $etd U-a argie SR ef&Em

% faga dfoqe § ®A fYdfin We & areay F Haa U HA1 3R $ad 7Y BT SUART HRPb
Fad UTIdf B YRiaa o1 (Pass cable through strain relief plate in an electrical
cabinet and secure the cable property using cable the clamp)

JEIT: T 3NN & 3d H 31T Jg H Gbil
- %A Refie wie Ft srazasar @ ugar $¥
. I3 6 R Reftes @e &1 3w F9 forar srar 21

3agHane (Requirements)
3R / HTiY(Tools/Instruments) st (Materials)
$YCIcs ¥ GIEAR 4x150mm -1 No. - ¥Rl wie (7 Jow) - 5 Nos.
- IR W 150mm -1 No. . DINX - 2 Nos.
«  PVC &S g 250 TTH -1 No. . HEAcR - as reqd.
ufrar (PROCEDURE)
TP g e ARIRNE Qe F ATH A FITA T BSR4 G ¢ls & TSl § had 3R R Rellh @e &l dld
HI TTS/IAT BT IYUNT B (e F JRI&T B | | (7 3)
1 DIN Y &I Held Ud T dfe-ie W AT HY | Fios
. . ‘@)@)@)Q) )| s @)
2 DIN YA A IR A Reflts e &1 Suga =i & 9 Arde — ' u @

| (= 1)

Fig 1

WM20N11799H1

Fig 2

WM20N11799H2

4 1

SV ___L
m @-u~ ";'111
'

WM20N11789H3

5 HEd Bl JHUH Ugdd fo1 Taitd a-ra gHfd a1 (= 4)

WM20N11799H4
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qrax (Power)

3 1.17.100

IERAA (Wireman) - &id 39a argfia ok ¢

gfhe d3, NQ, Bicaer, ATIA ¥, AW 3R AR 4 AT A= veltde &1 Aahe s3-1
(Mount various control elements e.g. circuit breaker, relays, contactors,
measuring instruments, sensors and timers)

IERY: T 31 & 3fd T 317 Ig B Tl
. fufga = 4 gia fga &
. Faal &I A Tdiie d FHae B

. faga aEnslt &Y Aram F e SuwRol F ugar HAT 3R 3% e #Y

« AW ) g B R TH U9 9IS W AL

3TaRgFHart (Requirements)
3NIR/IUHRU/HRA(Tools/Equipments/Machines) . dieediex - 0-600V - f&fSed -1 No.
. Uiy g fobe - 1 No. . dieedlex - 0-300V - fefSed -1 No.
. AR -1 No. . THERR e 0-30A fefored 31/2 fefore - 1 No.
. IR HY/EW - 1 No. ATft (Materials)
. Fedwrade -1 Set. MCB 4 UId, 415V/16A -1 No.
. ISESHRAACS -1 No. +  OLR- 39 415V/0-15A -1 No.
. g f3fer 7= @afde®) 6mm -1 No. . Plodey - 3 Bel, 415V/16A 240V HIgA -5 No.
. T IA3S BIsd ¥Y-150 mm - 1 No. . TEWR- 159, 10 9hs - 2 No.
. TRIC BRA ¥Y-150 mm -1 No. « TRIFSH - 240V, NC/NO T 3R & - 4 No.
. YA 321 -1 No. . BIER & 9y fewie am ryB -1 Nos.
. THMR - fefited - 3 172 i AU A . fafte qm -1 No.
B! SRR I & 1Y -1 No. . 3F-3HT A R 3 el 32A -1 No.
. R B widhat Hiex . ¢ 3R e (AfYd SpR) - as reqd|
fefored - 3 172 feftre -1 No. . AR (QIYRY R B UHR) T MMFR -~ - as reqd.
. dI9HHE I - f$fSed 3 172 fefoe 1 sq.mm Had - as reqd|
- YfHfg-eR YW gfie & Y -1 No.
ufsar (PROCEDURE)
TP 1: AISTE fEargw & frg fomm @t ok g &%
1 IR 09 918 W 39 We & $d &7 Sl A, Tt feasy Fig 1

SUIMSIEE

Juds FA TET & IR Fihe SR, Hicdex, Y e,
OLR, 3HT9-3{TtF At g, TR AN T IJuaRUl Y
TS IR & AU STa<gs & &1 UgaH 3R o d H |
Jihe JPR, Bicded Pl ATGC B P foTU DIN I 3R IT I
DI e o3 & g wiel &t fafgd w21 (= 1)

AR fearga ¥ e qense &) fafga s w93,
3 TUHE EU A R 8 § 99E w0 | faaia fear
Sirar 8 1| 9t gl 1t T RR R frar T o8| s
B oRewdl > I $O W18 T |

314
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TIME

C1 C2 | C3 | C4 | C5

LAYOUT OF CONTROL DEVICES ON BASE PLATE

WM20N117100H1




4 TAGEH TAVTC AR T & MPR BT o P G e 5 o We W AT & 3IUR ITHRN B fhad I TAD
¥ & HIEH ¥ G ol 5, o siee B gad P P AT g5 fEaTET & HoRrar 3R U B Y1 & g &g B¢ iR
3 WIed 1 Fs [y BT IUINT B | ERCARCIER:R]

TP 2: IUHIN B FrafEa F 3R FARaRdr @1 &g $37 & e Fad e B
1 FRaRdT & U XLPE Facq Bt o B3 3R $a39 T Hiae 3 R izd, picdex Bisd i BT IfhT dieesl P S8 Jid

P Y U B Y Fge BY 3R WY U g FY F §g (NC) 3R
> ot e B G R A FoTe R IR 39 Qe R AT Y § G (NO) TR Tt IR Bi<aesfl & o it
fthe U T IuBRON & foigaf & daae I BEER

4 3THIEA P fo 3T ufkerds Y RUle e
TR 3: The U9 W U Hiex 3R sf¥Ppex amd
1 39 Hgd Ud & T Sugad USRI (@leeHieR, THIeR

3fe) &t Ifaa Avft &t ugar iR Igq B Fig 2
2 Y HA UTd & foT e YR (@MU 3R i & fam) SR 9 9 s
a’ﬁ ﬁg% V& METER F
=TT IUHRN B 39 Par R fibe far wirar @ iR
TPbdd e I9d TR T 919 & | SUHON A 3 g [
%ﬁqaﬁaﬁwﬁaﬁgeﬁﬁeﬁﬁ??ﬁﬁmm RPM °
81 AR e3eye I effde o & forg Sfa wiee cs OR Yia 2
s 7t Y g 3 81 L JL L]
3 Wﬁﬂﬁq? ﬁa Wm%%‘q f& Iﬂéaﬁ LAYOUT OF DEVICES ON FRONT PANEL g
(@13 3fEdper, Rfthr 2fedper anfy) 6 SUgaEd Badl BT SUANT &b Whe Ud § fhfé &l ar g1
4 ¥ A W HieR 3R 3 TSR @ & 1T 3¢ S| fg 3maxa® g1 il the Ua oIS § Faal &1 i ar
5 I P U IR HieR 3R 3fgdher am| ft 1 oA &
S = — S—— 7 U9A SIS & 3R T pad! o Rl Bl S B |
BT 1| The 49d UX Ueh 3t ek 3@ & forg 8 3R Ufierds ot RUI o3|

T I sgawiT 3R fAaRu F eazgsar gt 81
IUHUN P TP WM W PSS 7 Y, MW ABA
Ta & M W AT aiRe s fr R 2 # 1

UTeR - araTA (NSQF HfRIE 2022) - 4T 1.17.100 315



Urar (Power)

3 1.17.101

IrRA (Wireman) - deid O arsfiar oiv e

IE e & SR Sfaee ot T SR Wi BT 31y w1 3R 3fra ordf fravar gfAféa

%Al (Practice earthing and screening of cabinet as per IE Rules and ensure

proper earth continuity)

IERY: 3T AT & 3fd H 3117 Ig HR Tl

. IE et & SR Ffane i #t sfdfr el whifsi dar &3

. 3 F AR B Sirg B

3TaIHae (Requirements)

SR 7 SUHRU/HRAA (Tools/Equipments/Machines)

DE WR IT 6-32mm -1 No.
. DIIAIE WRR 200mm -1 No.
. AR - 1 No.
. SfewR -1 No.

. Eﬁqsrga? 6x150mm), 4x250mm - 1 No each.

|t (Materials)

+ PIRAWR3ISWGTURIERTTH Y -5m.
. SR PR HSFR 10 SWG -5m.
. 3fFTIT IR 10mm x 50mm -3m.

ufsar (PROCEDURE)

IE fraet & SR Ffae &t il 3k wHifeiT &7 e w3 ik e ordf forarar gifda &3

1 fore 3 59 IR ) Red i1 J Hge B

Fig 1

WM20N117101H1

2 OI® B o USRS & AN IuaiT &t 91 arel had a1 89
TR Uia A= & 91y g¥ 31 § g1 I1feu|

3 o & o 3 dicge Feder & =u & IuANT [T I
Il T i BT AR 3 SWG 81 AT SWG T &HH T8l 14
SWG 9 HH Tl

4 3T 99 IR HTR 99 §R & T T 10 mm AT 3R
50 mm ST & Y IUTNT foharm ST B

5 Wi fob oiftf Rew & Feaext & Tt Uil ok Tt Sist
T IrdddT g1 ARy, o f Sfeme & Iuai fve o= ara
T 98 Hodex & HH I HH 50 YA & SRR 81

6 g & 5 i Ren & 5t ot dsaer &1 F1a-
WWO.15$q.cmﬁWﬁmﬂT@|

7 5 fdhdiae ¥ &1 9l diecsl SERRA & S(adl 8% salaedha

WIATE Bl Foll Bt Jwirs U 31 ol Uiefaed feasy
a1 fafad &t SmeEt

316

Fig 2

PLC

© smps
Q

VFD

POWER

(ELECTRICAL) |:’\>>
EARTHING ©

EARTH EARTH SYSTEM EARTHINHG

WM20N117101H2

PIT-1 PIT-2

8 dfac ¥ Wit It orf IR FYaIcs REST PR HeFeR
FI BT IUANT ISP Ub H1AT Jut 3 IR | 98 gH
Bl

9 dfeAe & fiaR R orf IR & Tt FRE T THR &
R-TeR® U1d P g TR

10 37 IR FHAaRA U1 g1 AT b U oref IR iR TR
& 19 WIS YU & TG H 1 7 BRI

11 fEfoea iR & FRaRar A & e & &R g &t
Ffge 3R off7 9 IR & g W IR IR @ gAfda
Eyl

12 g8 1t gFfera &% i Bfane sk siftfn a9 IR & o uferiy
5 3 § 3ff® T 7l



qrar (Power)

3 1.17.102

IrERAT (Wireman) - Setd U9 argfe oiv ef&m

SAIHIR® e w iR sATe e Tirddr ugfRid #-1 (Demonstrateelectromag-

netic interference and electro-magnetic compatibility)

IERY: T 31T & 3fd T 317 Ig R Tl

. 98 WFA & T f 3a it Sty $A gia1 @ ok 39U & 991 3 & 8

A4

STag®wdie (Requirements)

IR / Iuav/a=f (Tools/Equipments/Machines)

DI TR 200 mm -1 No.
+ P GIFAR 4x150mm, 5x200mm - 1 No each.
. MR (500v) -1 No.
AR (Materials)
. i TRR

THI SR 6x150mm, 4x250mm - 1 No.

« PR IR 1.5 THER - 5 mtrs.
. DPST R / 2 pde MCB 240V, 6A -1 No.
. IRTsd ufRIY A8 (5x200W) - 1 No.
. SRAfE -1 No.
. 2ﬁ1.55qmmmaﬁ'€l¥
s s Had - asreqd.

. RS Wi -1 No.
. HiERd BHE -1 No.

gishar (PROCEDURE)
fafer1

1 fdhe SUM & AR R Tl Tof Hier (S8R ¢Igy)
B! INTTA IS & 1Y Hride B | (7 1)

Fig 1
kwhr
5A
-~ P N N P
P || Fuse Q 0 9 0
D
230V
50HZ [p
10 12 z
ACSUPPLY IE RESISTIVE LOAD &
- 1000 W ';
{ 2
N S~ s
s

2 TR U A1 & 3R Gidhe R Fdl Al 3Mls dy
3 gRfya & fr Soif Hiex & fewr 9a @1 81
4 € IR Affe B Foif iR F FW |

5 3 G Tobd & fb EM §XIET & HRUT fSTB Fedb J Fadt
2 U TR-JR TP A 2

6 EM 3fIdHadl & forg gt argi &1 9feR 2fies Haa ¥ |

7 WHcd dIl (@aR) B! Ulell HTaHe Il F Fga SHolf Hiex &
fIqd SaacIAfed St B HH B THhd g

WM20N117102H2

faftr 2 (Method 2)

1

2

3

FaE ASS WIdR Pl RoTeh Red J Fae HY

Titd Fomd |

3T FISTSd BIF Bl T & e 3 (1 Hier I warer e
I AR d B R GIR AlERd I HId D

EM ScURY o HRUT 310 Wiex § FFfHge a1 goq 34
Thd B

WM20N117102H3

317



fafar3
1 IS (CRT UPR) Bt faolelt Iuars a1 H1
2 BSED Pl califae & e Al

3 EM $X%d & HRUT 31T It T W <d §Y €2 Bl o
THd g

Fig 4

WM20N117102H4
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qrax (Power) T 1.17.103
IRRAT (Wireman) - Setd U-d argieT SR ef&dm

fafira SUHRUN ST IUANT F¥P Mex & faf i Tuma /7 Faaur & fore deta e ot arafi
BT IR BT 3R TP USRI BT URI&0T BT (Practice wiring of control panel for
different operation / control of motor using various accessories and test for
its performance)

JERT: T 3NAT & 3fd T 3T Tg B bl

. Rl $ota & fore Feta iR urar wfdhe aa1¢

. S U AT T e ddid R dense & fafga &3

. TR @ & fore fga oik du oy

« DIN Y9 3R TR Arde B3

. TR B AR ¢

. ST X & W 3R Rt dda & g dta 39a 1 udter S

TagHae (Requirements)
3R / SUHTUI (Tools/ Instruments) ATl (Materials)
ufRigf ¢ fobe -1 No. - GRIScH | / 80 - 1 each.
.« THIZHR 100 mm -1 No. . IR & Y feHer am
. IS & 1Y g A - 300 mm -1 No. (cred, diter, e - 1 each.
. g i w2 6 mm &rar -1 No. . MCB 4 UId 16A, 415V -1 No.
. HSS%ﬁﬁ?6mm\ﬁT4mm -1 No. . oA -1m
each . DINXd -1m
. IS IS @R 150 mm -1 No. . G-od -2m
o TRRT ¢ 200 mm -1 No. . 9RR oy -asreqd.
HTYA/ SUDBRUT (Instruments/Equipments) . <ifd Haed - as reqd.
fSfSed Aeditier -1 No. . TR BEA - as reqd.
. TR 500V -1 No. . UHcH - as reqd.
. DIedex 4TI, 16A, 240V -1 No. . /R - as reqd.
-y siirars Rt 104, 415v -1 No. .« T TRFET XY 3R geA -10m
. fofewzm -1 No. . TIEdH Hed <5 - 15 Nos.
. SR s Rl 154, 415V -1 No. « PVC 1.5 T mm HIR Had 660V
(QiTed, T, dieT, =itet, &30 - as reqd.
. af¥a 3R diee 3R e - as reqd.
gisar (PROCEDURE)

TR 1: Held U I & I 3TaTa 811 91d Heid TR SR arf RIS &1 uga &

UfRerd Y beld Ba arafaT & fore IuahT fPu oM arat AT velidel @) arafa® avgsi @) PHag © U S FafRd
YT A1RT, TS gg WY 81 & oY 379 A9 & 9471 o ue $3¥1 98 GH=n Idr ¢ f 3= fafRwars six Suaiy
UPRI & JTY A TgAHT S¢|

1 Fo 9 Irafas axgsi @n ¥ a0 uetdc @ gga™ &1 2 fou MU RE & A e Tl & A ok UeR ford
3R 2 1 7 S0 ey 3R Semayarga oft g

3 UG TS a%g3n Bl U Uferds J oifd B
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9 1
SI. No | fAra=ror wefiwiet oiv arafie vavdis TdiHel & UPR (T8 JRemH®/ | faRiw faazor I/

& 9 (@ a1 o /) (Names frzror enfe ) (Types of (Specifications) | 3V
of control elements and wiring the elements (whether (Purpose /
accessories (from real or image)) protective / control etc.)) Application)

O INO| B WOIN |-

TR 2 : A3ATIT AP fya B3 3R Herd Ta & qese o1 fafed &

g p——————— o AL AR C AR LA
seta 31 wfe 3R Frdzo wfde & wry e @ fipfeRiT & faffed 1 (77 1)

Fatd 99 UG ST gRIT I 8 @i f3aigy, DIN Y&, ‘G’ I9d 3R X 3 B! AIfHT &
SR e I & ol dgia U9et & I1g 8 & fga |

2 YU AW, DIN I 3R G 97a H Y Bl §14

3 fpfadT Tp, diec IR T &1 ITINT IxP AT Teas
JUHUT 3T R, DIN d 3R G ot B! b B3|

1 TASMIT ARG §1Y
2 IS YeTIH USRI I 3R S |
3 Hd Fd 3R THIZR P ITANT IS held Ud & 3R

d313e I fafgd B3
4 AT ST ¥ SR MEeaey AR bod g oy T & SRR PR 10, g1 9t SR AT fevrw  ferg
SRy s aa b Rumd st 09 & R R f§a | (Fig 2)

5 W3NS & 3AIUR DIN I, ‘G’ I 3R 39 4 H! FIfga ¢ Fig 2
R BT | deld A & 3eR I3 e a4 & fore fga &
fogsit & fifga &3

6 3fgPhex AU 3R G e faa & fthay B & forg dhela
T & GHA aTel eam | 30 9 &l fafgd 3

Fig 1

STOP START

WM20N117103H2

CONTROL PANEL WITH RACEWAYS /DIN RAILS

T
|
|
|
|
|

////Lo

ELN42175H1

LAYOUT DIAGRAM OF PANEL BOARDS

TR 3: SSHRI HIeX & W 3R Rote dea F g sia ik uraR Afhe &) 37 iR arar &3
1 fr wfdhe oiR UrR i a1 ofR oA UReG AT 3 o B 39T b STER A SR B

EASRUEEAIEEERUE) 4 A oM F SR RGO RRt T et No Y
2 O 3R Ut wfdhe § < fifFe 96k &l dad B 3R dRI B! TH-Ueh B3P 39 I | Ia1d| IRI P B3R
el
320 UTeR - I1ITA (NSQF | 2022) - 3 1.17.103



Fig 3 A, DIN ¥, HeId TBTHR 3R MgHder I gad
wo TTTTTTTTImoo- ! 12 T faRkg dgta e o 5 & Reaman man 81
-
N ST FERETE 3R 7ewd & g 3 3 & ari &t
% 1| PO SfaRkad dars BIS 31
L
Buiggn y Wﬁ-%ﬁaﬁ%ﬁlﬂ%ﬁaﬁﬁmaﬁm
S(I(A)Em W%mmmm%l
PUSH BUTTON W%ﬁﬁaﬁ?ﬁ@rsﬁ?mwmﬁmaﬁ
irewore gier e ARY Y el Wb SR el e e 3
CONTROL CIRCUIT OF LOCAL & REMOTE o W aﬁ |
Fig 4
N
TL1
w2
— L3

INDICATOR
LAMP

POWER CIRCUIT DIAGRAM

ELN42175H4
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Fig 3

WM20N117103J3

CONTROL PANEL WITH RACEWAYS/DIN RAILS

7  UIR Widhe P IRl BT IR Fihe IR 3R fHTal/thed
R0 & AR Frde B

A PATH 3R 3P e A 71|
8 IR &I X T J T HY| Had TS LY R T &
JUNT HRP dRI B 3G I T T B3 3R T |
9 TR P FW PVC TG d Bl HR B

12 3G 3R T fJaR0r & AR 3BT 3R I
T &Y Bae B

Faal A fEara & 799 & T NHcH 1 7R S

13 7T 3IR &Rarel WR gt el |
14 9@ & SIAH TRty &Y A |

gfe IR A9 1 A7 3 | 1 8, a9 SuYa IUTd B

15 OLR &I HICX & T AlS B B TR T B |

guf araf¥T aran o fafkie seta i fi 6 & feama

T8l

W 4 DI HaR HYd Y $ad DI $aa- A 99H &

fore amazue AU S|

10 f&7 a1 cRarsit & IRY & “U” U SIS | 3RaTSl B had &
1Y 3R Fig|

11 IR T & 97d SR & FHaal & Udhe & e Iugad
R IR M|
U U &I 99 & am @1 Tfa 3R &g 811 7 arer
T8l sTe! Tl

TR 4: AATIE F1E 3R Hela I9a H Aa3nse &) Rifga w3

1 ZSaRM Hiex & M 3R N & 0 & fog qenmse v
|

2 IIRIH YgId IUHRU g SR A |

3 Sffafkad Terrd IUSRU & o Wi T 3R THIgR o
YN IR deld Od & 3feR A3 &l fafgd w1l

4 TIHTIT IRT & IR FED JUBRY 3G o ferg Fa=on
T & 1T wal & fafgd B

5 WIASC & SIER DIN I, ‘G’ I 3R X 3 BT fafgd
SR FIC| B TTdd e 3 fhad H & fore fga &
fogstt @I fafgd w2

6 Sfedex dU 3R g g g o) by oA & e et
7d & A aTel oA | 33 3¢ &l fafgd B

Fig 4

CONTROL PANEL WITH COMPLETE WIRING

WM20N117103J4

16 TR & WM 3R RHie deia o1 e s
17 397 UfRieres & iy fHd=or Sere femard ok ik |

TR P g & 918, T WS R TG ¥ 3R
T1e & 3T & forg aft frfey &) JRfda T

Fig 1
- _
¢ &
3
@ L2 g
| I 9)
c c2 (E O P R
! R ¢ 570 R
I | F &
2 @ e
| (T (0 15 =
TYPICAL LAYOUT FOR CONTROL CABINET %
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7 AR & IR & oW deld Od & ears § aRR fFeg @
& fou el & fafgd B (== 1)

8 BRI T SR diee ¢ &1 IWN HRPp FIF0 TeaH
JUHRT, X 9, DIN YT 3R ‘D' I7d D ey He |

9 A & A R feHex A, G g 3R IrR faay &
fore ot 2 & i & SR fgat s ¢ |

Fig 2

WM20N117103X2

CONTROL PANEL WITH RACEWAYS/DIN RAILS

TR 5: TSI I & BIvgs 3R Nad (F/R) Fetd & Rore Fata 3R urar fhe & arar &3

1 R0 SR areR wfdhe 9918 iR Yt &1 5 | (=R 3
3R 4)

2 T 3R uraR gfdhe ® efffd FaR &) d9d B
3 HEd B! ASMIT B ATAR AT 3R BIC |

34, DIN Y9, Heid ABIHR 3R TgHIdes e &
g U faftip sgia e fe s A 81

4 TSMIT & IR ciHal & gHI RRI IR el W1 ST |
ST TERETE 3R 7Rwd & fog ¥ 3 # arf 9t
Fo faled dard Bis 31

5 dRI P Th-Uh HIP Gl P diid! H gamd | R & Higsfar
EEE]

PI-3NTR A g9 F Y, Ugd daad ar Ia¢ iR
IqF 91 &Afas IR TATg|
6 AR & RRI ! B IR Iugad o/ Rrae § form 3

7 Ufdbe 3R F IR FEEFT SR UIR Ifdhe dde i
(o 3 3R 4)

8 ORI &I W I q T B Had ST XU 3R e &I
TUNT HRSP dRI HI 3T I T T B 3R |
Jfaled aRI H Ss AT I A Bis 1

9 TR % HUR PVC IT d B HaR B |

I 3 B FAX YA T I B FAAH I A1
e smaza® Ayt S|

10 &7 aret aRaTs § IR & “U” U S8 | SRaTST R Had &
el

TTaR - IRRA (NSQF WRIfa 2022) - 3nard 1.17.103

Fig 3

L1 ON/FORWARD o?

STOP
R F
OLR
F
= ;

EVERSE F

OLR

R

CONTROL CIRCUIT FOR FORWARD AND
REVERSE OPERATION

ELN42175J3

11 IRR fFaw &1 07d SR H Hadl &) Uds & fad Iugad
RIF R T
gffia &3 f% ‘U qu &) T9a & a3 7fd iR
d¢ g1 o arur 7Y ot wnfRul

12 3R R Hd fqaRU1 & SR FABET 3R SIS
e & Hde BRI
Faal ¥ fFama | T99 F g Ny 15T S

13 U97d, SRS 31K o1 & IUHRON BT 312 |

14 99d & SGALH UfeRtY &Y A |
gfe IR 99 1 W 3 A FH B, @ Iugad Afeaa
PHIATg BI|

15 3R A8 Rl (OLR) &1 HIER & Gl e Hic & 3UR e
Gl
guf araf aren oo fafkie Sgia 8 for 6 & faaman

T8l
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Fig 4

3 POLE MCB

- N
\C\ZC INDICATOR
L, LAMP

POWER CIRCUIT DIAGRAM

ELN42175J4

Fig 3

Fig 4

WM20N117103Y4

CONTROL PANEL WITH COMPLETE WIRING

WM20N117103Y3

CONTROL PANEL WITH RACEWAYS /DIN RAILS

17 € AR 9 81 81 Ot AU B $71d B & 3ferd S i i
16 ORUT Hiex Tared & o) iR O & Rw o Ia &1 Gy

Tl Y| 18 3fJAYe & foTT S0 UfR1efdh &1 TH bR I el U-idl (F/R)
P feramd |
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qrax (Power) 3T 1.18.104
IRRA (Wireman) - 99 3T dedt

fafia v R & Al & IuahT &1 weRi iR fafie ufifRufaal o fafRw siew/ae & fow dat
& TEIHIT BT 3 (Demonstrate use of various type of cells and practice on
grouping of cells for specified voltage/current under different conditions)

JEIT: U 3G & 3d H 31T g B Gl

. I1¢ 91 Hifdd ¥U A Iuarsy A9 A AT THR & A9 31 12 ok 3P| s &
o &, uT AR ITEN BT AW S

o U FARM | Adl BT GG I

. UM Gy § Al BT TG I

. Joft 3R MR FAaRE & Al BT TYg I

3axgFart (Requirements)
VR / QTe-I(Tools/Instruments) st (Materials)
. fRFTER & Ja -1 each - o yeR & Ia foam arar aré -1 No.
MC THIeR 0-1A -1 No. ¢ W15V - 8 Nos.
« MC dreetier 0-15V -1 No. « spRIT@6A, 250V - 4 Nos.
. geHier AC 0 - 1500 W -1 No. . PR AIgH - as reqd.
. AR -1 No. - UfRY¥5Q, 10W -1 No.
f¥aiRee 20 ohms 3.7A -1 No. « 4TI TP -2 No.
- TR dw 6V / 9v, 300 mA -1 No.
« JRRIY10Q, 10W -1 No.
gishar (PROCEDURE)

| e e W Iuced Rt TER % el B e 7R Fodl §1 Ao S TR T 3T Iuh P Tt |

1 Id P UPR P! UM B 3R od TR T 7T Feifdd I W 2 39d 1 T Y% ¥ & I fou T e w # WRer 3R
1 eed 1 7 e u aré @ g Ao 3% A ford (R 1 9 JYINT & A RN T A ford |
FeF1 6 =) agd 1

@ (Sketches) I BT AH T & UTT IUGERT (Uses)
(Name of Cell) | (Parts of cell)
1

Fig 1
2

3 3

R T
AR KRR
A,
)

[N \\‘\ [N \r

ELN2165H1
N

Fig 2

ELN2165H2
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I@Tf (Sketches) A BT A A & UTT JUENT (Uses)
(Name of Cell) | (Parts of cell)

1

Fig 3

ELN2165H3

Fig 4

ELN2165H4

Fig 5

ELN2165H5

Fig 6

ELN2165H6

3 3P I U Uik J BN
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TRF 1 : AR FAa= | dal s g
1 3fTHT-3QT Ad ! fRUF Pt Sire |

* AeciHiex # 500 mA DC e 39 a1 500 mA DC

THteR g |

 Id DI Hiex & 31epig 9ot I 3 3 uferiy & Iy

FHac B
- faggur ¢ |

A P gy fRufq &1 gmifar 21

Tl fyauor Sa Ft e fRufa g=ifar 81 o o —

& forg &t v s w1fRw)

I A uforly aret At $T IuANT Joft SR

Tdl Ft ydigar & fore Saura #1 s Tnfeed

|
ELN2166H1

2 Jai @ e 1 A 52T SFuR WS |

3 IRV, WAV, a9 I V, 3R IR I V, & dlees Bl

5 cftfae G & efifaa A ¥ daae B 3R THieR AfET 3R o
ot IHS B! T B1 e B3|

6 SWIYBR H efHid ‘G el B, C 3R D & Yus &I 9a|

7 901 P HIAH 3 3R 4 H U V&0 DT Tof pY

guit 7 S|
4 o Deil ) 29 1 % T IR IR e F 7ol Y|
eqa 1
SINo | 9dft ¥ Jal Ft WWI (No of | dieefiex AfET (Voltmeter | Titex AfET (Ammeter | 7@ (Glow)
cells in series) reading) reading)

AlOWIN|-

TR 2: GHMTAR AR d Jdl &1 Ig
1 TS I & dlec B Sird |

2 37 2 ¥ 3T 38R URYY §15T

3 & 51 Bl 9¢ B 3R e 3R He HI A egd 2 H
PIAH 2, 3 3R 4 & 3ffd 71 Bl Repls B

¥gq 2

Sl. No
Cells in Parallel)

TR § Idl H GB1 (No of

PICTORIAL DIAGRAM

4 &= 52, fhR 53, 3R 54 FI Hie TTJ §¢ HA P TG V

3R | BT QST 1 Sig B SR Rl PR

TTaR - IRRA (NSQF =N 2022) - 3nars 1.18.104

1\84 \Sg L\Sz L\S1 R
? 9 o 5Q,10W
(\/) 05V
n
+ + + +

i — 0-1A
-|- T T -|- ) 9
¢ ¢ ¢ 8
SCHEMATIC DIAGRAM 2
w
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SHTH dieesl Ad I GHHTGR § 781 SIST ST gl
gl

fspt (Conclusion)
O GHM diedol Bl Yo FHMIR § S gt § o et

fh IS Hc TAMIR & Il gRT WM {31 A1 &, A€ &
UR fHAd diees &I T I A8 Pl He &I A@s DR
I THA U § B It g

TR 3: Joft | Al BT TG MR THHIGR HaIoT-T SR
Aoft FHHIGR Ao 3 dieed SR 3 YRT & forg
e

1 3fFHex 3t TerIar ¥ 12 3 UTd B & o 20 3iH
3.7A Rafide &1 Id YT &1 I B

2 TP WG s & R Aol A IR 1.5 V 9 Fride HY | 4 Gl
BT U 3R IHH T §-14 | (=T 3)

3 43 & <t Aoft gl B SiseR fm 3 H g2y SuR uRkuy
§IET

Fig 3

1
S s, 3
A
° 0 0-1A
) . e

el 3T 70 YR & GHFR B3 Jdl BT UG |

4 951 PIde B, dlecHieR 3R THIR &1 Reur | eaa
3! Ufad 1 § 7F o Repls B

5 g @ R s1, $2 3R 53 &I eaat 3 B Ul 2 § axiiw
TR T | T wiad & v 3R | Rpis x|

6 cod 3 &1 Ufckidl 3 9 6 H aRINT SrgaR R ffa & fafva
TS & forT =RUT 5 Bl G|

TYE (A) 3R WY (B) ¥ -1 G Aithe diees THH
B =R, 1 3iftre TEt &1 | S <fifqa Twifaa
3R A WIS P BT @S B JHT TAM 1
BNy

fas#d (Conclusion)
SIS G ‘A’ 3l TS PC B T@IS BT &, dl dlecsl H FRIGC
(EMF - TPD) BIdit §

TS g ‘B’ 3fohdl S BRC Bl YWls Al ¢ il dleesl B RIGE

AN (A 10-500mA )
:AJ/ N <v> ey (EMF - TPD) BT &
= = 20 gg 1 T § fF TUg ‘A &1 3faRe ufeRly Wg ‘B’ &
- & T 5 ' 3fidRe ufekiy &
T T
T T Jof-TrHIaR oM § A-dle dew
GROUP A GROUP B e —
E1=4 NOS. OF 1.5V CELLS IN SERIES @ th m Tlé w %FRT a; 'ChT[ a; %
E2=4 NOS. OF 1.5 V CELLS IN SERIES @
R=20 OHMS, 3.7 ARHEOSTAT SET ON 12 OHMS %
3§ d 3
Gfa (Row) Raa 3t R (Position of the switches) I, 1, '
s1 SZ
1 ESI] 3
2 A 3
3 3 ESIS]
4 3T AT
5 ENIS] S
6 ENIS] CIN ENIS]
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qrax (Power)
IR (Wireman) - 9 3R st

3T 1.18.105

de TSl B B AART 3R 3GRT HT (Prepare and practice on battery charging)

IERY: 3T 3T & 3fd H 3119 Ig HR Tl

. S AR BT ITANT FIP det B FAge IR °o B
. 3¢t ®1 AR a1 Y/ FAge IR Tt Y

. e #I fFARaR "uifaa Rt / wAge ok arsl &

. FAFRIATZE Pt AR BY

JTagHare (Requirements)
3R / A1eF(Tools/Instruments) IR (Materials)
* DI @RR 200 mm -1 No. 3G o - 1 bottle
o P QIRAX 250 mm -1 No. (450 ml)
«  MC dieedier 0-15V -1 No. - Ui Sreft - as reqd.
. MCTHIR 0-10A -1 No, - HeUw - as reqd.
. gESHIR -1 No. . DIDISISA U & Y XK AS - 1 pair
GEREISISIE -1 No. - foae -1 pair
JUPHT / T=A (Equipment/Machines) . Digd GRS TS - 100 ml
12 v % oY Sedt =R -1 No. 1 MR e A & RUAETR - - 2 Nos
«  ®H dlecd DC UTaR IS .+ BUNY 3URY - asreqd.
0-30 e 10A. -1 No. - WIS SE-BrEHe - as reqd.
IR IR 10 31H, 5A & - 1 No.
et 12V IS TS ergy -1 No.
ufear (PROCEDURE)

TR 1: FAFCIATZE AR HAT
1 ZAFIAEE dIR PR P oY AP TR R B |

2 B P IR T AaRIDH AT $T 3 o d R |

3 Trl H dieS-0ST Uig JerRe TR Sret SR Wy g Y
P Pl os g fFan|

T & sraftre IduTed A 994 & forw it # U AR
# srfafvea efrs = STl

TR 2 : 3} TSR BT SUANT HIP de] B °rel HIAT
1 Sedt efifac & I B, 3R S ol 8, af HSUWR T 3R
Tethe g1, a1 Md dled I 1 WST d8HEHe J JH B |

feft oft org @t vt I S T B g w
eifoma T Y1
2 gt I @ Pl Wi 3R FAdRIeEe & WR B ol BR |

e @ P ATl TE@d T e B FU qag
TP 9 B3| G et Il F 3iex AR gl g i
qADC 991 IHhal 2l

4 foyur ) g & ¥ uRa% & dUAH d SS1 8 S

5 faRw Tv@ e afe IRk Tv@ 1250 ¥ &9 §, df 98
TRy To@ @M & fae et 3R o SIS |

o 7 o AaeIarge &1 fosHE T HI|

3 3y o & 9y gt Al A Rigd wR 9% gaaciense B
SR B

I8 B FWR B F [T B gagciage gw@AE

g} fopan S =rfRu

4 U® gReMieR (A 1) &1 SN FRPp ISP Id &
gaaIege & YRS fafiy o &t Jfg &Y 3R e9a 1 1
P18 B

5 I dleeol 3R 9} dieel Bl dlecHler T A 3R ¢ad 1§
P18 B
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READING 1.150

READING 1.250
Low NORMAL

ELN2167H1

diees AT & e 318 e fewarst ¢wex &1 s
B

6 Scl TR P +ve TS BT 93 & +ve THTT T 3R TR
F -ve TS DI 9 F -ve T T Bae B (Fig 2)

7 o TR 3T3TYT diees &I TSl Bt ST dTalt et &

8 TR TRfT P & MHuiRd 7 &1 IdeT o1 & forg
TToR dleesl e B

IR & J1Y-T1Y FET=foi & o wie AT &
fere famtar &Y Ryw e &1 uras #31

9 Ufid 3faRTd R 93t & Udd Jof & dleesl 3R
ZAdCIaEe & [ARIY o &I g & (@ SHfore U de)|

| AT » R @ ger ¥ |

10 T ARG I1S1 81 TR 9t B fEThde HY | de &l &l
fthe 3, I8 e & M FUS J Ah B3| fifaet W
Yo Sielt A |

11 o 3afd & AL 8T8 Ye fSTIS wer &1 ST HRb ars
F ded 9cdl P i1 dleew & oig B | (7 3)

i s I 3 $1 3rafy & fore 3= = fewmst

Jieedl & SRIER A1 I UTST 3T FHMIT B | i
e B 9 7G|
Fig2
L ’7 RECTIFIER UNIT/BATTERY CHARGER —‘
o = \ Fig 3
T ‘ ‘ ‘ POSITIVE CELL FILLER CAP
\ | POST OR VENT PLUGS
SUQIELY } ‘ ‘ HANDLE VOLTMETER \‘
|
[ | OEmNC)
N N N ‘
‘ I &
\ \
\ / | 040
\ |
| I I
‘ ‘ SHUNT @\
\ D) \
| DC SUPPLY |
[ il D 1t CONNECTOR STRAP NEGATIVE POST o
Sy E THREE 2 V CELLS CONNECTED IN SERIES HIGH RATE §
BATTERY CHARGER 5 DISCHARGE TESTER CONNECTED ACROSS A CELL 3
T 1
Jd No RFU® AU (Initial condition) % 91¢ JRIfua fRAUfT (Charged condition after)
(Cell fafte Toa dieol (Voltage) | 1%eT(1 |26eT(2Hr)| 36er(3 |4H°eT(4Hr)| 54er(5
No) (Specific gravity) Hr) Hr)
SP| V SP V |[SP| V |SP| V SP | V

DA || WIN| -
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TR 3 : TR a1 faftr & St et +

1 7 4 9 S AR Uiy FT
2 e fHAal B T $Y SR Tt de wh & W § )
3 TARIAEE & TR B 9rd B 3R T 37 B
Flg4 0-10A,MC
- = (n)
ét T . (A)
§L7 ~ — iE

I +

Ex

LAMP BANK

ELN2167H4

TRF 4 - FRR faya fafy I 928 3=t &9

1
2

3

fort 5 ¥ gRITT SFuR gRUY 18T

TRB 2P VU2 4 P G|

R P MITH A TR AN B dlecs AT
Eryl

a3 § Faffa SiaRTd R diees, ae 3R IRy Toa &t
Ug 3R Rple Y| @9d 1 H foamy 3R U Wrait eaad
TR )

TRF 1 H WY 10 3R 11 HI S8

TI% 90 & AT o@ 3R diees B ol B 3R Repls
B 3R TP WK ol dIR B3 (o fob earet 1 feamar man
?)

ot 4 & AR &) 7S Sefkal B AU db & Iy Joft A S|
P AT B AU dF S HIemH F JHRNT B

IRFYE T BHe b Ruiia A &1 IdTed I & forg
U b B Ve B

it effae @ et 9 $¥ Fife afde 220v bc A
NS

gfbe § Ifa GRaTE® IuH0 we Y WM
aifgul

faft SR R Ud® Id & diees SR ARy o &I
U¢ 3R eaat 1 # Rl B3|

TRF 1 H WY 10 3R 11 FI S8 |

Fig 5
0-10A MC
3 F ROW1 ROW2
— O
) \ 5A \Z/
SlE > \
A
o ®
>3 |
88° + 22 I I
- — —
0-15V e e
© A Mc<V>E1: Fo —
ool [ PP
5A ©
z
B
&
5
w
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rar (Power) 3T 1.18.106
IR (Wireman) - 9 3R st

AT BT T, SWHTA/RTRTTG 3R UE01 TR 311 BT (Practice on routine, care /
maintenance and testing of batteries)

IERY: T 31 & 3 T 310 Ig R Tl
. Y8 & e Frafia TaveaRavEd Aeyd 91¢ R B 3R IS UTed $Y

. dedt & g Ar=a wfeear ok YEvEra 3%
. ¥ &1 wdteor B
STagHad (Requirements)
SR / HIY[(Tools/Instruments) JUHRT / A=A (Equipment/Machines)
. FETER (6 mm - 25 mm) -1 Set . s TS 9t 12V /60 AH -1 No.
«  HIMEEIE WRR 250 mm -1 No. AR (Materials)
.« $YdcS ¥ IR 200mm -1 No. o ST TR - as reqd.
. BRI - 1 No. o 3d oI - as reqd.
. TR fEwm cwer -1 No. . Ofeun aEFHEHe Oid -asreqd.
gishar (PROCEDURE)

TR 1: Fet & o Frafira Seua/rerama Jsga 1 GUR Y 3R IS uTe B

1 S RIS St & RO smawged @yTe e Tfafafeat 3 fafifd o &1 Jeuf doer S @) Fafia @
DI THA BRI TERATG TR ot B |

2 T - 1 & AR Fw, Araes, Ak, o8 TS
IEREIA USgd & oY Th G@HIE/RERETG I S |

frafira T@ute/ReR@ETd 3! 91¢ -1 (Routine Care/ Maintenance Schedule Chart-1)

SI.No | =dH (Routine) | 1 WA areft fafafR/T (Activities to be done) fewfri(Remarks)

1 ifafe - Jefval &1 e &0 § e H11

« fe Tg ST UTT ST B, ot RUIE % SR SH1a=ads HRars dHY
2 RlSIEES - mft defval &1 fagsra & d fRitem &3

« g DI TP B, HAdY DI SIh S DI i DY 3R TN DI T8

fyeret

« UERIS &AW BT §id B

3 HIRYD « JARIAZE & WR B A B

o Y8 B IS DY, 3R W &Y J =1l 181 fbar T g

- cfifall & TP B3, R | Pige B, UIea—H Sefl @]

- O B IfST SISPEe & 9id ¥ SO 9dg B A1h DY |

* @A & forY Haig Pl Ui o |

- i % o Al @t Tdg B 9t iR 9T B S ag o
REEEHEEIEIITY

4 ERRIIRED * TR AR IR o, TR &R, AMfoi e, diees I &1 5ifd Y

(3B TRE T T WM TS RIS St BT Sha @y uid A §8 I1d 81 Iavdl )
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TR 2: TS TS e S AW FaRS RE0T BT R AT
1 98 & MR SrRe0T & foe Fafifed W &1 ured a1
I8t & FaR® I@wEE F I IoTT 9H ard Ry

. fmfdr & P & ER sadcege & TR . ERUI B! AP B T I W 37 @) veifermm
DIl ¥ 10 ¥ 15 mm HUR (@N) I8 G | St #} T Taeh W @
o ¥ oy o Ry SR U § ot A ST | .+ I8 P AR I &R W 1! 1 TS 7 B |
« 9t & uififed efifaa & awrs & uifvifed . IR F 91 3P TS BN F HRU G AT
HTd A Pge BY, 3R 93t B TS B THY IS Tehe Pl g T
It b e efifFa & P Tfeg efifqa
b e . ed 9T 3 ¥ R AR R T
, : . . PHad IS Scst & foTU BTS e femmsf ewer &1
o TR & SR 1T ) 9TeR fFepTe & forg de . .
N I 63, fewamst aedt & forg =gt
S S ) o ¢ TIRHT AR et e 9 e e &
=% TRy To@ 31 S B
o e efifdl & gHR 91w 7|

TRD 3: Al BT gdlaor
1 G IB 1.18.105 @R 1, RU 2, 3, 4, 10 3R 11)

UTaR - A (NSQF T=NfRE 2022) - 319 1.18.106
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qrar (Power)
IRRAT (Wireman) - 99 3R dest

3T 1.18.107

s Tfys Al 1 aifoi, sadeiarged WRAT, T Y &, TE avE °ret ded & fewrst #
™ T 3TH BT (Practice charging of a lead acid cells, filling of electrolytes,
testing of charging, checking of discharged of fully charged battery)

IERA: T 3NN & 3 T 31T Tg HR ool
. 9 TSR BT ITANT FIF A F FAaE 3R AT B

. gTggIIeR 3R BTE Ye fEwarst ¢xex &1 I #ed dedt &) anfof fRUf BT udtemr w31

3raxgFart (Requirements)
IR /7 AEFI(Tools/Instruments) +  ARued IRRER 10 W, 5A &1 -1 No.
. BHIRATE@RR 150 mm -1 No. . 9l 12v S RIS TR -1 No.
« T SRR 150 mm -1 No. TR (Materials)
MC dieediex 0-15V -1 No. o 3MTYd oA - 1 bottle
«  MC TR 0-10A -1 No. (450 ml.)
. BRI -1 No. «  UciergH et - as reqd.
. TR C e TR -1 No. . YSUW (WY 120) - as reqd.
JUHT / H=M (Equipment/Machines) . PlbleEd fRY S Iy ¢ dlg - 1 pair
12 v & forg st amsiR -1 No. . BRSO WRIFSS - as reqd.
. AR DC UTR . foaw -1 pair.
TS 0-30 dee 10A -1 No. Higd GergRs T - 100 mp.
1 TteR &ma firgior & fore 9w SR -2mm
yfsar (PROCEDURE)
TR 1: gAGGIATSE URAT

1 Y Ugd U U B! HaR B dId WIReH & <Id dI gel
31 3% R Uaehd A o gHA B SATUHAT &1 Fobell B
(Fig 1)

:ﬂ; WM20N118107J1

2 TP IR SR gl AU oA & are, forat ot el &1 raerit
JIh B3 S 1< oA 1 gebel 2

334

3 UAF ¥d PORT & ZAILIATSE & TR BI SIrd B |
4 YAF I N SAdeIage o1 WR JHH el 81 T g
5 TIcl BT STINT BY 3R IAGLIS T WIT Pl HAR XA b 1e1g

o 2 # v gadeianse S| (Fig 2)

6 M B & Tt ail & s Iaged g9H &

7 SR b HIR Bl T TG Y H B §a DY

Fig 2

WM20N118107J2




TP 2; AT TSR PT IYANT HIP 3 B ATSl BT 3R IHBT YI&UT AT
1 e T 1.18.105 @RF 2)

9d 1
e RfUF fRAUF (Initial condition) 3Rifa fUfa & a1¢ (Charged condition after)
dev | faf¥w 1@ (Specific | dieew (Voltage) | 1 9eT (1 2 der (2 3°er(3 | 449er(4 | 549er(5
(Cell gravity) Hr) Hr) Hr) Hr) Hr)
No)

SP| V|SP| V |SP| V |[SP| V [SP| V
1
2
3
4
5
6
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qrax (Power) 3T 1.18.108
IERAA (Wireman) - ¥ 3R 9t

fafta yeR & Ok A9 wehlRid #T 9T a-si, C-si CI(G)S, CVP 3R HCVP anfg
(Demonstrate different types of solar cells viz, a-si, cate, C-si CI(G)S, CVP and
HCVP etc)

JET: T 3T & 3{d | 31T Ig B bl
. O AT F B9d & T P UgaE B
. fafie IR Q< & ISTEN 1 ar |

I ard (Requirements)

3SR / |TYF(Tools/Instruments) et (Materials)
. TR i -1 No. - a-si ORI U -1 No.
. &C -1 No.
* C-si -1 No.
« CI(G)S -1 No.
« CVP -1 No.
« HCVP -1 No.
fafis YR & IR Aa
SI.No TR 99 &1 =7 (Figure of Solar cells) TR A PT 19 TS I fAfJT (Write the

Name of solar cell & Uses)

Fig 1

:
Fig 2

WM20N118108H2
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SI.No

AR A4 &1 for

(Figure of Solar cells)

AR A &1 4 T4 IUUT faf@e

(Write the Name of solar cell & Uses)

Fig 3

WM20N118108H3

WM20N118108H4

-
TR

SR v
T T W TN “\
DT \‘.‘.-\\‘-\‘.-\\-‘_\

wa,
RAEE
RRRERLNRRe

A o
A\ Ehna
o | RREEL w ol
MEnal Bnaay W,
= LT
NERRR\ SRR RRRRNY
—

WM20N118108H5

WM20N118108H6
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qrar (Power)
IrREAA (Wireman) - 9 3R 98t

3T 1.18.109

7S faorelt &Y sz ar & fore Aoft / TamHiar 7 IR O 9t S fAuika #34r (Determine

the number of solar cells in series / Parallel for given power requirement)

IeRY: T 31T & 3 H 3117 Ig R Tl

. {3t fow e SRS #Y smazawar & forg Yot W F e smavae AR A9 @1 T=n Fuifa v
. fou g TrfiaR € 1 et & R wumieR A 9 A9 F g It den HufRa w8

. foft fow e faoreht &t srazgwar & T snaxa® TR A B Fo TSI B T0FT HY

. 38 B ATl B F g fAw e Ae B Joft SR FuTHIaR TEl § S

3aRgFart (Requirements)
3SR / |IYFI(Tools/Instruments) ATt/ gew (Materials/Components)
. HIATEER 200 mm -1 No. « ARIA 125 mW/cm?,
*  ¥Pp QIRAX 200 mm - 1 No. 045V, 57 mA - 87 cells
« PR ¥ SI_AR 100 mm -1 No. « PG 3/0.91mm
« el MCTZUO0 - 15V -1 No. PVC SHICS had -20m
+ TR 0-500 mA - MC -1 No. « SYARE <Y 30 cm T&T -1 No.
IR 3RA 35W 240V 50 Hz -1 No. + WYFE BCUPRIW 12V
BITER & Y -1 No.
o 3 3R 3T TR AT - 2 Nos.
%9 6A 240 diee -2 Nos.
I HR Fies 60:40 - as reqd.
wfsrar (PROCEDURE)

TR 1: Aoft W & fore snaxas Ja o1 S=n Fuiva &3¢

TS T A1 STaiay B IR 4 F e Uexi & I | 12V 2 91 31 A &1 srazasdar gidl @ R 3eft & arem
& afera frar wirar 81 92 B 125 mw/cm? T 9T TieR Sd & J1ead S Tt fra S g1 P A uer i | 8
He IUA T P WG 1 8 F1 A1l B > e Aoft T A IR Ad &1 T= iR FHHIR # IEl Ft g@n

TUMAT $Y 3R dEJIR IR A B dR 3|
1 9ot T ¥ IR Id Bt e FufRa B3| SR TR ©e BT SfTa=adhal = 250 x4 = 1 AH
$d 3MaAD dlecdl 1000
D1t R R G R S| ——
dice ufd Ja T e T = TR Het ardfas IudT & /T g3
A ST AT diee, de o Juifad 9Tl o e
YR AT P RER + 1dee=12+1=13V =1AH/8 =0.125 TR
13 TR T8 & A B $d YSAT = 3ITYT T / JA B
9ol g T I B W= = 0.45 = 29 ¥ =0.125TAR/57 mA
TR ©¢ &1 TaRIHdT B! UM B =125/57=22
I YRT = UlaR = 3d1¢ = 1 THIRR = 3 JA/E
diesl 12 diee 4 ST 3Ma=T® U ! Hd Ul = 29 x 3
=250 mA =87 4d

492 % forg 250 mA ®1 X J St I forar wa =Tet
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TRF 2: 12 9t 38 F Aol H1 & e faw 7w 87 A7 1 Avft waHiaR gl # FAde B
1 T Aot g A 29 IF Bl Hde B IR fogal B W

Fig 1 0-500mA

a’ﬁ l THREE GROUPS PARALLEL \S MC: :
2 9 3a yoft wigi & 3 g FA | @ @ é@ 1
3 & 2oft Tgt B THFIR § Frdae B 3R HARH TS W 93 T
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