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0T TS T | @S AfFea, TIRsy @ Riem GRS T 0 |

©. BT TS VAR A4 TR

0.5 & feezs
o I 8 WG Torraer (¥ (GoIRe 561, FCiIfE5)
o Gl T &= feeres (Hull Form Optimization)
e Ballast Water Treatment System
e Scrubber I ESD (Energy Saving Devices)

©.% AR Toiwae
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o TR IR 738 AR W WICH AT

©.9 *f& 7ot (Energy Efficiency)
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o SBITNCOE BIENH ¢ FPR-fofess i fazrael
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©.8 JGf JRFAT
o T (NG, Fo 8 ~THER LTSI AR
e 5R Tife (Refuse, Reduce, Reuse, Recycle, Recover)

e Hazardous Waste Management 33!
©.¢ A1 TETF @ JIFA

e Greywater %73 9%

o (F2NSYIDF RCSHLR (AW rarer)

o STHSAGE GETs A6 (WWTP)
©.b F Al ¢ Fpowe!

o ifaca= fAaw® Gz (Green Workshop)

e PPE I3 Sgaaae

e “ Green Idea Program” o] 33 SGRA! Tolv® aze
©.q B 2R G2

o ARTTRIFI @ T FRARIRNTR S eI

o fFTT 8 COIEE AfGHT FIET FHAT JoT

©.b CFCACHIT 8 Fifaae

e [SO 14001: Environmental Management System Sl
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& NS PR S |7

FREFCA: T F9eT5 =Green Design + Eco-Materials + Waste Reduction + Energy & Water Saving
+ Employee Awareness + Compliance
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®e: SR =@ Refuse (Ie9), Reduce (M), Reuse (5559%7), Recycle (JF75gwy), 3 Recover
(FFaR) | farer s I StEtmT sTeaR, Fier ReTRfare, Fiowd Iof I @IF AT SR 2Tt 40 27 |

&% @: IO AR TvoTo! e & F 40T AR (el z7?

Teq: A AveTer @ faT e (e fTags a7, PPE It foaiat, @ fas snisfea e Si«ges
TG TOIS &2 FAAT 2T |

o) u: firer fRfer GTECR A1 STeareeels &y S 5380 7l The?
Teq: @SB IR, ([FRTSACR TACSHBL, G SPGB BT 205 Froi w1 Tfow |
2% a: & M2 B2 FT 9 (@ @ft ez

e B M2AZ G372 ARRET TAFae 8 O[T SRRAIRSEAr 405 @ae oifvees afemm 9 $ofs
A | @t Gl Wfoe F01 8 2RI To B 1T |

o b oo ffoeen e F@EER I e o5 @I (1 IeoF SBISe SepRe 47 T2



Tex: 1SO 14001 (Environmental Management Szstem), Life Cycle Assessment (LCA), Ges
Environmental Impact Assessment (EIA) I592® 27 |

3R f4imAr e (MCQ)
e 5: oot Rifoem i FaeTeba o1 Sy S orzf 3 e (G o oot ffoecn e
a) ¥ AT b) “ifie T ¢ *fe ARERIHT ST ?
i Q) WS (S b) 2f55F TS (RS
C) Y AT d) & ST oI
H$ Tex: b ¢) T e d) o BT 55
o ©: SR Ao Wy @G 732 W% Tex: a
a) Reduce  b) Reuse o 8: first Rifsery =i TR &y @A 929
c) Recycle d) Rebuild SN
en ¢: 1ISO 14001 SBrreices o ey e a) LED et b) w14 BT
a) W ferraer b) ifaea IR ¢) eI “f™ d) Gfesmrer cisa
¢) Teow 3 d) ®firs faarerer o
%’\'@‘:
3% Tex: b) N ?
Ui 22\ =y v =i

5. 5R Jifs b a) I Fefsw F=rear

3. Ballast Water Treatment d b) IS FACAT 8 FRIRA RS
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&< % (Job Sheet) — 1.1
HIF A3 S5 e (Waste Collection)

FICE 7R (Step-by-Step Procedure):
g% >: &8fS 9% (Preparation) IR PPE “faiq T4

TG (TN

STt (ST T )

cTEH @

%/ @R

efowfere itab (Reflective Vest)

O O O O O

o AT [ A F €T ST FAR FAC® TF ©F (& (S

g Q: STPD-UF 49 ¥ &9 (Identification of Waste Types) fN6% «@te @zo6 Siewt <541

RTe T3:

greq q&f (metal scraps, plates, rods)
5 541 (wood waste)

FITE @ ATCHIER (BT
(*125/= e I (hazardous)
A6 @ et

BTG e 9EPG (wires, fuse, lamps)

0O O O O O O

g7 0: AR (Segregation of Waste) ISHfETE SIMA 4 IR ATV FITS I(S:

Hazardous Waste — &, (9135
Non-Hazardous Waste — S5, oTIg[, F151&
Recyclable Waste — 2553, @is

o fydifae uea TRGRT 1 FAGIAT I FAC© T
qro 8: J& @R @ e (Collection & Transfer)

o TRHE[GRE ARG a9 Tea
o Tydfse 3= 37 Ferm A TeFer:

O O O




o e ey = 91 4T

o oI AEHY oI T [eAls w4t

o IS FSET TN M qarem arE fafG (e ara
g7 ¢: RCoIB 8 FFC 7% (Documentation)

o ICIHI 4=, AN 8 i @fewoied o
o IMRES Al oees fog AFE PARSIRSIACE QAT
g v: AfTFIT ¢ S | (Clean-up)

o JIIE (LT AIZS Fo1T 8 TS AT H¥FeId fEareaie Far
o T («RT 8 e SR
o PPE f5% 3H @8 (e
T (Learning Outcome):
> T REewE FRPm ¢ ARSI quf ez ¢ AT R
> AR T 8 FFT AoTS! AR
> FACHE AIfTGA AGHT oG S5
SRPT FIES FIC& Todef (Safety Precautions):
>, Ffere 7% 7@&™ (PPE) S*12 932 I RS-

o (ZFCAG: RN SIS (AF T AW

o T IO: I TS A AT € FIoT (AT B
o T ®: (RN A O IS AT CoITeT AR T
o NIF AN EAATIGR: T, (FINCH AT o1F (ATF T

o~

o TFSHO (T95: TR K TS AT (RO I STFH1 A TS (C5)

3. JCEHA 47 T ARLTS! ST
e Hazardous Waste (Ta5: (%25, A=, (FRICHeT): 0¥ AT T 90T G wfe 20o 2N
e Sharp Waste (151 (=112, 2I197): RI® (6 @ATCS AN, ©I2 AP T L= (53T
e Electronic Waste: RjfeF ©[F 1 AT FIED AFCS A
©, J& FRACI AT SIA TEI A:
o ORI R TS (oM G2 TS T
o T SIfF ZCA MR TP AT Gt I7%T T

o oIRCe FNGAT AT U QA AL Ay
8. I IR (AT TS 4AE



o IR 2ATSH A IS TP

o &I PR (T ©F 4T = FHE 1 — FARSIERIACE G
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e Hazardous I Non-hazardous fif&re =1 qicg 1
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b, FE (<ITT TS 8 T G AREHT 41 =7
o GRIYYE ARN I YT TGRS T TP
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q. 6 7l et A1 7oA SO0 A A [ we:

o TN RS O Il AF (A ST
o (FT IMAMS (AT T IO ToCaT JATORENE @ (WfGrel B S

e ARYTor:

o JT FQTRF AN HAETS! 1 SIGITTT FAE T
o fS FIE &t 8 WA TSI T

o T BN €T (T b

AffFe*Iw 4% (Specification Sheet) 5.5

TRT NG ST FIEAFHT

o o fAfREe AT (AT Jo @R @ e TR TREaR T4
o I WM FAT (A FAXTO! (e (AFTF, FF, (WHIeT Ton)
e hazardous waste SV S AGF =rsrar 7T (veaq

o JIEE MY AT IS AT

e PfE Tags e PPE (If%9rs 7 Faeiw):

@ [RIGESCERIR TR € &FP
S | o @ WA SO (AT T FCH

3 | ot gt (ARE/revE) FIoT, SIF AT (SR IS (ATF e T
© | @T=H @ (Steel-toe) ST I LI I8 S 2T 51 I

8 | TG WIF I (FAIE0T

T, “A7RT T (BRI A (AT FIAFA 561

€ | VT (THICAT I H*N)

(BICY ST, (BRI T =T BIpT (@Y B
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Rarores &y SRIRICSIEIVIHR RUITe Y HCACS




q | = &thEe (LTare) T *IE G I FS @Y IR

QTG WIGRAT 8 Few (Materials & Tools):

[LRB AT I [RE

S | orofe/ et [ (T s fofee) I ST IR T S

X | G e % OIS T TR T

© | TRBATE @ Jr (=I5 Yo &Y AR &

8 GG /41T T 8 ¥ fefe welce

¢ | sw% e (Hazardous I Non-hazardous &« Siietmt) | GF@® 0 SIFR ATACE (014

ey

b | TR 8 ETRE PR & *e ¢ @Ay FAR Gy
9 | IEfe/a063AR (Liquid Waste @3 &y) SR I AN Gy

b | TGRSR T A A 2/ ((E &

5> | TP €3TIF o1 (e i< e

wfefe omm:
o 2fSs wars o e PPE 959219 908 2@
o JIYET 2td PPE &teTl % @ F0F Jieey el Fa0e @
o ST FAFE (Ffers Bifera wma

F‘| < 45 (Job Sheet) — 5.2
Q TR g eTRfae

IS TR (Step-by-Step Procedure):
I 3: &ghe g farerer o w1 (Preparation & Safety)

o SATHIGAIT 55 AR FT: (G, S, A%, GT(G @
o IR MW T ABIR 4T (FIOHE, e I (FhIwre w7 77 27)
o  THTAT G 8 TGN &FS T

g 2: I 7R (Waste Collection)



o Tesfifire qaf fAfeg BT (SARFA, (43T CTFI, Fifbe «fa) (At Tz F4r

o fIfSq «@Ted IS ST FCT FACGIIE AT

o o: fafeyeT 97 =GR (Segregation)

e efafmeT Face z@:
gred (Metal) G N F (IR,
315 (Wood) o, ATITAG o,
Ratiiy oI, 5, I
@A (?I3% e, A\ s

17 8: “f¥%I7 ¢ &¥® F4! (Cleaning & Pre-processing)
o [T B (AT (e, T AT WG ARET 41
o TN I AT T AT (T (@B T
o O I FTIFA (AT TN Q512 T (LTATC)
417 ¢: fePTEfde @9 &= @99 (Dispatch to Recycling Zone/Plant)
o TRy Ief ffwe Rt GO 31 251TB AT
o @i, Fot ¢ 2o fTiRfee AP ity BT
o I[ETRGNF IS 3-SG6 ARFAMT IR ST

gi7f u: @G AT @ [{eal tof (Documentation & Reporting)

o F ARSI THAMIT FTIRACAN FeeTl ©f AP Far
o WIE alfetane toft 41 (vifewr Sgard)

giof q: A% 8 7w (Clean-up & Review)
o TIZ® G AfTHT FA
e G 8 PPE IFI T
o I TSI (T (A % Il AARSIIGIET 0 [OS G Far
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o IR WG (TR, FATS) IR FACT WICE Af¥rpel fare =03
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o IF T IO PO (BT AT PLI APITS AN, ©IF T @ TS A*TH

8. (TP A1 (SIS AEHA CF(Q
o IIEE ST IS BB SAYE T0S (A
o Y EISNCE Al SN T R Fpo =W BI BT [l

o IWINT FCT W3 IS NI AT
¢. Feefeas s @iz sar TN Todel

o T AR ST KoM 20O AT (T8 (PRI @ TEARGE AT M)

o 2fefs 3w fdifee FTT3TE e
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e J%® PPE T A0S T

o TS I (FTT ATSH I AT FACA NI F1 A 1

q, 7oA 1 wive PR (e fRests w4t
o CHII, o FRFopS (I AP A A T A FARCIREAE QAT
o IO WA AT T FHE GRE fTe 7T
Sfefie Teser:
o =¥ "Think before you touch” Fifs N ve1te 23
o T ¢AF I& FACET CFCH HHAFGAE ARS8 HoF FACS AR
o ffe foree ¢ e f&fzee sepre v Aoy
e & (Specification Sheet)
SICRICIEFREHIEIE
& FIo AT, 25, oot ffey e wiemmr =
S NI AR GHINETS 1 @ I ST FAR Tl
& IS A ET G THHCTHT AR 0
% orE P e e w4

e@ew PPE (Personal Protective Equipment):

@. | PPE-49 9% Ty [ R TR

> CTFG (RETCN6 SRR (P PR AT SIS (AT A6

N TS TS (IRF/F5EPT) SIF 41eF A1 (TR T80 4AF I O Fho @Y FCF
© ETts @ (75 § FohTR) ST IF AT G T I

8 /ARG EIITeT, (KT It 717 WITT phes 4T (%

¢ SYSYeTT (T 1T BA) (BTC &, eI < ST (BIFT (1Y e

v | frefts oo T AT AT S QTR TS IO

q e 253 (QTaTe) T *(H4 2REH FIH Fe @ IR

QTG BRI / 7w (Tools & Materials):

. IO / TG <%
5 ferT3fae e (Fre Srgd)

N Gfer/zre S qof W2re =0
© TRGT @ TG
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(T 55917 8 TFIE

Ao/ FACB IR (ST AT &)

FGIREE / SIS At

¥ T|o|lE | AR

TG W3 IH

R FIteR TN TR ToFo! (IRE):

y. 76 PPE «Afqqis st
& CTH (N0, ATSH, (THO @, WF AR e T2 24T F40o J |
% PPE =l 357 = 41 1 S @F 341 T3 0 |

. I A T CISTE] =S

S (I TS 4TS, (TG ZETRGNE T (FHFIT O 77 (O FAPME 40 A0 7 |
< SrF I v wmid A @I HiTs ¢ SEm Fee 7 3J |
©. OF I (FNFIE I (@ [T o AT
& YT FAF AT T, (B 8 §F TF F° |
S OFE AT (OTER G (AT SRR (! [T Al |
& ST I HIET IRISIR G I AT {27 70 A1 |
8. (felfayIeT TR T Mo AT

% IO PEOIE GFAIC AT 203 REfear 1 qEoa1 20e =17 |

& qieq, Ao, c¢ﬁ¢;1w,¢1§wmw IR (TS T(A |
€. STF I S IE IZCA R AeH A
& T FIIO IZCF AT BT 2w G2 AT SR 5 A8 |
S T T FF FIRIG FACT A (FS WICg o (e e |
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< QAIRSME, SIBME, ST PEHR TR Wil f¥rFe fiee =7 |
% PETSICY IR FACT WIS REAR I A |
q, FICEF G AR @ SICAT AT
% ToIftee 3T TOIAT J6 T ST AT fPreget It AeTF I AT |
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. ICE AffEien s age A
% TG 3T IF TS AN T ANF SN AT (A |

K/

% SIS I T (BICY PR TRCeT A0 A0 JAROIRERCE SIS RS |

5. oW I AT ZCTRGS e AT 7 AT
< BTGP OF T (AT D (ATF vTa AR A |

& 2-errD ROTRfE TR T I, (B 8 T© T FACS A |

wfefie Teser:
> “TACd ORFR «eEl” TS G bee
> (@A fFg TS T AR Frwera =Ry o
> e 107 PPE 0o AT AT A2 T YT (T

gy
BATACTIN A6 ST (20 et iz
o Sersllis Fie: (FEHE G2k 8 W T [@ifis

Rt ffsiRcemm SifewmEr (Resource Minimization Policy)
effepica w: [feer wee afewicTa 7]

T ©Ifee: (@S T2 @S @bl AL Fer]

S, AfoxEE Srwriy

O TSR T Tty ZCT NI BT RS T LIFIeP ¢ AT TSI <RI Bl
TR BT (Y P AR ¢ Wi (GFR 5w e |

2. NfexETg Sreer

3 ST AfSDITT AT Korst, T, AR, EBITas G2 AR et FHoIAT @ FFmIama &y
TS |

©. Ferife (Core Principles)
S, TAMGTAACST AAZIA: (FITHAIG LTS AfRFICet R{eAt e w40 203 |



3. 6T gfetard: TFeife, FHNE, A, R, 8 FINER AT @Y 7HE A T(A |

O, TR 8 FAHERIN: (T F, TR RS KR e A = |

8. Gfie 8 IMEeTS!: e FAGIIE [T IR AHo 4T (S (WANS eféFwre e |

¢. w5 8 YA e Rt fafire sfawrr ¢ fReame w21 7@ v @R Sfefie 79z] 2o of
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> AIFAF ¢ FARSRER fve Faae @ BN Afdwea Mfexe swprd 50z |
b, AT 8 TR IIY

Rt =i o= afs T I TZ#F/HSE
TR

FoIAma afsfaar e = seaz afs v T HR fRerr

o= =@ IoW oS TR ATZI WeT

Q. AWAT (Incentive) IIZN
PR T < e FOT RIS SR FIoH TS, S % ¢ RFrS ey ol A |



br. TSN IRBIAA TRIFSIFA RePITR
>~ wrgy @ g et (HSE)
> AfRFEITS ¢ FreHiy e
> TG fer
> WFarm fqet (HR)

5. TANRE

ot ff e st Sy S 2@ Tt W B2 SFae T@ | 9% SN AeE I8
CEIIITRMA A, RGN @ AR BB & SRS F11 |

M oo TRE 8.
! e et i< Sax fora S St TIbiE e |

1ef5%E &% (Short Questions)
e >: R [NfAsEteT Fece F @RIE?

W:

or 3: firer ffRee Grg faomt Rt @ et

@W:

o 0: Feitd [T w7 fofere w1 e

W:

o 8: (FI Mo Spraet w3 et ffawges < ar?

@W:

o ¢: *f& TR T 2T FT T4 QTS A2

W:

< Rt ey (MCQ)
o s+ oIt FFTIR T T S o 3: fIea @FFG ¢o Aifeq sex T2
F) TP I ) T a) Reuse b) Rebuild
o) oI5 Z5T T4 ) WIRIEE € ST

& 0: I ST WO ST ToAT 2 ¢)Reduce d) Recycle

7) @i e Q) [ I IRE
o) LED <1126 992« 9) e QeTpl <2 %) @R IR 9) Sfefie TEenfs s A
&) ¢: R SeivaR FRd I =0 ~AE?

) efifrs ST <) 5 TaT IR
) SURIS oI ¥) Af*R_HI Aifs

¥ 8: (FW G Toir et NfawZe Fare JIgwe! F@?

) T SR S o) ST S5 IGTCAT




Wifer &% (Matching Questions):

Column A Answer Column B
1. Reduce a) [T TGS ToTeI [ Tl
2. Reuse b) SeTERR SoiFae IR A1 FAm
3. Recycle C) =AW Af TR FIT AT o1 IR
4. Energy Efficiency d) LTI (BTT T TR IR

5. Refuse

¢) LED © 25 ergfe ayazm




®

o e
TRf%E & @ ©ed (Short Questions & Answer):
& >: faet fafsnzeers <= 1cs F e

TER: I GO LR A IINPF AW WFH® FaT G 6T FACAICE [{ert Sfasigrem T e |
oy : Fést fiffee T et fifRerEtemm @ ecarem?

Ted: I @b 26 I, ARCEEET T9F 519 I T G2 (GFA3 S=ATMA W6 FCF |

o) ©: Sl [T S5y fofers w1 e

Ta7: fafire wifes, a1 A=, 8 Torwael IR REaeed Ty 99453 fofes v 717 |

o 8: (I Mo SPret F¢a [t ffaeizes <t e

Te: @?‘:ﬁ@ Refuse, Reduce, Reuse, Recycle, Recover |

2 ¢: *IfS THET Ty R Ft I @CS A2

T&3: LED #1135 979, 3TSI619 (W5F 8 WG &Y A49=7 I (@08 2 |

MCQ (IEFHE5AT &% 8 Tex):
e »: FaeTt fafnReerees o1 Sowery S o 3: e @ 6 ¢R T s w2
%) Tl ASICAT <) N ST .
a) Reuse b) Rebuild
) 6T JFT FA ) SRS SE AT
o Tex: o ¢) Reduce d) Recycle
gy ©: ¥ T Tyox T TART F? A5 Tew: b

F) @ @ e q) [ TG IR

- e N ~

¥ 8: (FI G o et ffawde Fare JAgTe!



Tifor 2% (Matching Questions and Answer)
freera: fTpe FANSTAS ABFONR T

Column A Answer Column B
1. Reduce d a) [ TS TeToNd 2R F4T
2. Reuse a b) SeERR SoiFae IR A1 FAm
3. Recycle c C) SeAme Afea Fiel AT 7T TR
4. Energy Efficiency e d) eTIET (O I ST IR
5. Refuse b e) LED ¢ E¥ei5i7 a3feq 97




Eiin
TIA AN AT AT AT 4

> fea Iaze TATINGTR @6 AT

> (PRI, IO, FOLF ST F6T TR ©f *IF& T4

> DT (Y PRI HRCAMTS Fl
> T A Sfefae Soae W F AT

== Ao
T TW: TAFAS FAST AT Al
TF [0S T92© PPE-9F 9% 8 o=y

[ PPE-43 9w

> @5 (Helmet)

N T are (Hand Gloves)

© @& © (Safety Shoe)

DI

8 5 W% (Dust Mask)

€ @G 1711 (Safety Goggles)

Y Z2-fow et (Hi-Vis Jacket)
TR

q G 2/ (Ear Plug/Muff)

G

v piee v eSee (Apron/Overall)

5 & = (Face Shield) (3 s @ =)

BISEEIRCIC
AR T TG &, TGS AT TF 2T (Tt
TS T A — BIIA, GO S, IS (ACF
AR 05 I I8 IS (orteT a1 Pifveet sy

@, 71T, I Jiel AT TPeT (ATF JTFE &
(BT 56T — qTeq e, GeNIfeT, e BB ASteT

T ¥ (AT &0 T I & (IJGBIeT®

T FIC T @ ATl IS AT Ty
0 RBTF I IF T 74 (ATF THIF G



oo ot

PPE «2 Z(e1 ©f A AN {02 3909 29 |

PPE J9X@T AT A5 Q*FFer T T |

vV V VY V

IR TN FAIIIRIT Q@Y WAt fofers wea o2 vt
> SFIRRACN 8 NTHE TG AT T
> A5, @R G, T agfe @it
> A T ST ARG <TG 0
> elfes seag fReels

CIFRF=T Ao
IR A: YARIIRIT @ AT e T 52
T& FIE 9%© PPE-9F 9% 8 Sw*1:

2fefs FIte Tt el PPE FfdFeiid sy ive e 23 |

PPE IRQAEE 217 ©F ARHF 8 FFTF FA00 A |

@ PPE-g3 1% T T CT

N &6 (Helmet) R T G G, A T IF 2T (N

N @ g (Hand Gloves) TS T I — TII7A, AT T, IANE (ATF

© @5 © (Safety Shoe) AT 05 ST I8 #ITG (51T T Fifb=et SR Semveet
8 PG W% (Dust Mask) e, AT, I Jret ¥ fFeN (A JTHIF oy

¢ @Tfs oo+t (Safety Goggles) (BT T — 41O T, YETITeT, 2T =BT 2IGre

Y zi2-fow wyitab (Hi-Vis Jacket) TTRCE I QI &, FROeT S0 AR SACAATC
q @7 gt/ (Ear Plug/Muff) TH = (ACF X T FAIF &) (JFBITeTS GTIBI)




S (Apron

AT PG T @ AR IST AL T

& @ (Face Shield) (3™ I @& =)

0 FROCF T I A S (ATF TG G

o o=

2/fsfG FIte Soltw Sitst PPE el sifidw Hfve sare 23 |

YV V VY V

PPE =8 2= o At it et e 29 |

PPE IR S0 7R f* e A< Tev |

PPE I/ 99 ©f SAT%IF 8 1%l F400 I




TETH-u
%1 R A, ARFHS &, CHHATET GR Arge~ TG_W I

28{+6 F1og SICIP-SBD- EIM-02-S I SSTFE So ToF

-

L

RIRCGEREEELE

«3 TfETAD wFel, WF ¢ ASIIT AN WA, AHEe oFw, CHANRET 9 g
@M 4 | 220w (NS [Rynee Iwe:

>. oz, or&w, fafwe et w3 sEifa<s fone 419 =& @R

3. TIRIEH (@Agies FIeed &= Mo el Afgargee sw (Febe gii) ReEd ¢ iy w4

9. famrfa!, Frfbs s e “faFgar T Fare A

@' R Fe18

@3 TfESa ica affrsend:
>. o, o, fafve fiaqer W3 e 3T F919 “afs /e 1= |

2. TR QAgfes Iew T dfe ik, dfemanee www  (Feibe ghiv) Rt e
[T FACS AT |
o, i, e owd qag AREEA! T TS IR0 |

£
SIS FI3GRAS
> | Agfess Fme fofee w1 @ 51T 40 |
2| B3R W3R IR fofzre w4 |
© | G2 O3 IR St @SS el 35 |
8 | T fei3 W 2 2re AfS Syt foenizs @3 ol 4 |
¢ | FEfoe ora aREe *w @ e wopTE s w4 |
b | BT R e IR /AT |



q | TIAETT, I GIR 2 QT 74 |
b | PRI G2 «dR I IA ©ICq Cife 470 |

P
= e



iy
ITFAEH MG
aifele S_TE3os
s. Bt (Symbols) segat: et zu oy Toimie, I8 31 Fitew e B2 1 foa, I g3- TGS @RITS
(IR© T |
TR
e waEl: [Door Symboll
o TET: [Window Szmboll
o IETTHLT Y3, AILs:
o IGh, 35, Pore fog Tifor ~miH
(IR
o  SFEGIBAME, BIRFGEAE, TESGFE, G 2L G2e-9 IR &7 |
o WIREIfCTS AT T IR T @RI T |
3. G2 (Drawings)eEat: 3t E @3 sl etga sAfasgr ¢ fTwzme foegmie Sagrei |
AFETem:
e Architectural Drawing: (19 201, ' 2719, @feice=s, G 2wjiin |
e Structural Drawing: F=, 4w, Ffbe-«7 @i |
e Electrical Drawing: Ff®G, 725, T, #1125 @F 271 |

e Plumbing Drawing: =g 718, @rer, sifGifa «ig ol |

Brreey: A5 fsfier fesier (e Gar AR AdceTa Wegy WA |

©. CHAMRRFE=T (Specifications ) eEa!: CIHRFE* 2T @i W36 ffe wiee @i e Fiee ze
THFRl, eI, P “Mafe 2eiing [@ifie Iefqr 4 |
AP
e General Specification: &% W (AtF FARF T ¢ M@l
e Detailed Specification: &fsft webcTe [K@ifee fawer
8. @S5t (Estimation) 3¢l: @Gt 2o @3t M2 aate sy 2496 8 Soaced fone e effi |
gFECon:
* Preliminary Estimate: GO €17t (719 &y
* Detailed Estimate: fge1 295 fqd=ee oy afs 3G ee s 8 @5z 1



« Revised Estimate: &g “fiqss are wernfas e

M~ CTTE-0F TG LSS

f faafeie axetee Ao Sea M ST Saefs T513 e |

1% 2% (Short Questions)

o S: o 2
W:

o] ©: B3 F© AFIF 8 F FI?
W:

g fF4i5at &% (MCQ)

e X: CHRTRPTE T (I Qe ?
@@:

o 8: @FSBTTI Fi?
@@:

S. (FNIG GS(B GIEbHIET §3R 72
A. Beam layout B. Electrical wiring plan
C. Column detail ~ D. Slab reinforcement plan
©, 3:%:8 (@IS (FIT IH HIZ© =A?
A. zPBiRR  B.RCC o1&
C.BF ead D. 135

3, e IR &4 S Fi?

A. feaRg sira s B. ©rEre @it s
C. T It a1 D. IS S ST
8. fafafsmifs «fSBwIt S @Rm?

A. Reifte feorR B, wiqwifass @it <35

C. fsafe® foie D, #11= (55 feaAle

e hezie &% (Matching)
Column A Column B
1. Beam A. Plumbing Drawing
2. Water Supply Line B. Electrical Drawing

3. Fan Point C. Structural Drawing




)

oy 5: o e

Tag: e zeT 3t o a7 g3e-« [feg Soae 9 38 @RITS 7% o7 |
o : CRRRACEI (@ TS ?

Tex: «ft fsfier Fiter Aame BT @ T I AATS AZRT IS |
o ©: G TS LT 8 Ff 2

TER: G322 AYINS BT AFT-AFGIORIE, GIFOEIE, SAFGHT ¢ AMfRe |
o) 8: OB Jr?

Tex: s &F0E MY 4F6 8 SorFared wAfet el omafs |

72 f9dmar e (MCQ)
3. (PING GFT5 GIEOEIET G2 72 2. et i e Sowey e
A. Beam layout B. Electrical wiring plan A. FCuizq sra sar B, oRrre [R@ife st
C. Column detail ~ D. Slab reinforcement plan C. e aeT al D, Fed sife e
ﬂ% vem: B 51% Tea: B
©. 5:3:8 @S (T FICE FI7© ? 8. RIRRMIE «FSEE I @
A. 7o B.RCC 3r& A. R e B. SIS (6 <36
C.f&eerd D. oRfR C. off¥s o= D, =71 (555 fvaiis
ﬂ% vem: B 51% Tea: B
= AhsaET e (Matching)
Column A Answer Column B
1. Beam C A. Plumbing Drawing
2. Water Supply Line A B. Electrical Drawing

3. Fan Point B C. Structural Drawing



-

SR AI: SRS el §3-«3 Ty v iferst tofd
gicel 4icet siced fRgee (Work Steps in Sequence):

g% >: 9¥fS &= (Preparation Stage)
o TG HHC (CTFG (FET, AT, ®, %) #Afae Far
o I ~fTFE GRE ¢ T (THIF/ ST eFe T4
o TSI BoToT el M
e T3 A5 (hard/soft copy)
o T, (AP, 3@, FE (T
e Reference Manual (Marine Szmbol Chart)

g7 Q: IR 7@ (Observation of Drawing)

o G I GHIfEF TR e Ae® g3 5w Far (Ta9=: Hull Structure, Piping, Electrical, Fire
Plan 2wjif)

o T32-GF W 9T© &SIF (Symbol) i Far

o AfSTs PR AT ©IF Fler/ARIT (AT FAT

g% 0: TRTEa v 8 F& (Symbol Name & Function Listing)
@B BI5 T (TS A FEHTHIE), @A AFE: @ e g7 T I
s1 | Bulkhead s e ormme
2 Valve &<z frage &
o1 A Directional Flow S3G7 oifis faa=t
qro 8: @faf T (Categorization)
RS e ST Sl 4
5 | Structural Symbols (Hull, Frame, Deck)
X | Piping Symbols (Valve, Elbow, Pump)



9 | Electrical Symbols (Switch, Motor, Fuse)
8 | Safety Symbols (Extinguisher, Fire Door)
M7 ¢: PUIS ©Ife/d! @S (Final Listing & Review)
> | @ ARER ¢ ozt iferst tofd FaT
R | *FF ARSI 0T GO PO T ALY F1
© | BI2TT Soft Copy (Excel / Word) I Hard Copy 612 tofd <41

qrof : AT &A= (Submission & Storage)
> | FICEF T OIferIG @35 FRCeT et
3 | Soft Copy (ANGIZ® Al FCHICH I
© | RFEFCRE S @Ret

TS (Outcome):

> AR FHCS ARE @I e I @R
> I G2 TR TSl 60T
> ifae Ffefaifae- Seefes Brere qRTe ARE

cAfHReCe=I Mo:
B qIN: SRS [T §232-93 & PR oifer! (o ariea W RaErT @ S (Materials & Tools)
>1 B3R @ (Drawing Board) §32 % = a9 oy
31 5-== (T-Square) GTeT 2T <= Fa0S
O 6 (% (Set Square) (T FE (90°, 8¢°, vo°)
81 (AfE (H2H) i« 72 G2r-93 &)
¢l TEEE P AL Sy
v e Bree sio/Ee Sw29sre I IMO-Seefre bz st free @
91 B3 (A3/A2) IS & TAYE ARSI N6
bl FIET AR (O A GRATIA (O POIT §IR NS TG &)
51 TR /e i e am o
So | CF AREHR T IIC CFeT AT G321 FoT ARSI A4ce

TSN J7=! FAGW (PPE — Personal Protective Equipment) J3%&& Sty



> 9gF (Apron) SIS ARER € G3L Fife1/toRE (AF T I

> T ares (Optional) ATt *I1f AT (FFeT I_RT TICS F© 1 T

> =% (Optional) I ERIFT A (@I 0 GRR GBI)

> 1B =@t (Optional) (510 &1 AT I ol I ApeeT
7E: (AR 5 IO 8 F-JAE Fe, SR (ZAWG, CTRH g, AT A63H Topifn Ao ewiem =7 = |
fefie eEfe:

o R @ offSh PrTem T Wae FEFIRTS! ST (SIS, A, CHEAF, (@FTF (e 2o7if)

o I CFT A IFGH AFFF (NRFSIF I LTHFCER MO Swrzae! ea IRew el
o SIFMG AT TIECT e @ T AW FeIT AP

Eﬁ 3 Ao:

T qW: SRS A1 Preefacs simea sisifaeia e e st

«ICo 47 FIced 9999 (Work Steps in Sequence):
grof 3: @Bf® a7 (Preparation)

o TSI 55G =77 (TTF (D, AT, ©, (BIY THIFIQ! 2/9ET)
o TSI AN TeQR:

o 131 g2 AT (CAD 31 f2row)

o P BT / A2weza 3=

o S| T SARFMHT

o (A, TFE, (F

qiof Q: Pt et @ 7@% (Identifz Szmbols from Drawing)

o ~NIEPR IR (AF I e wemT F¢a fofee ar
o PIEIQTAR It (2T I 779 A1 TF ex ary

o SRS (T T:

OjleT® (Valve)

A= (Pump)

129 = (T-Joint)

& @ (Flow Arrow)

O O O O



o (G OIFET®, (5F SjIeTe Toyiin
g7 o: FfFIfet €7 (Find Functional Meaning) &S Frtam (et sdwifaet e s

o Valve — 23R I%/blg

o Pump — ©F Zed

o Strainer — ¥ I

o Gauge — ¥ I SIoI@l AR

qre 8: T 7T (Match the Symbol with Function) @3 GReT 31 S5 tofi T4t @ =:
foret B FIfe!
O (oI5 SfeTe QIR BT 1 I I
o GF oS | T AR oS T
SRHMRITE et ST @ fferea et

gr*f ¢: 612 @ TAFT (Review & Presentation)

o e Siferasl P/ polRrege=cs (AT
o T AP ALHTLT B FOIS Ffr tofet
o JCAT I (AFBIF I TABAT (I ATerd 27)

T (Outcome):
v »@al Marine piping system SITeI TS AR
v 53R THRET FAE el A0
v e 8 IR R ARER =

MW%:
T TW: SRS 212 Praeelaes sima S Aox e Far

@ JTAE IGREERT ¢ e (Materials & Tools) &N / $#F19 IR
> | Wifoe eTFMHG/ ST 35 el @ T Wifoe F91F &5 ol 5
3| (73 (HB) 74T @ Rt &
© | BCAER T AL ey
8 | “r2f 51 515 (Marine Piping Symbol Chart) @™ R 9@ 201 (ISO 4063 3t fouafe
BIETE)
@ | (5 A2 fFfbe «F e (Optional) fFg IABI NCTeT @3 O, G, (1S — FTS KR @ROTA



Y | FER TR FEACTR Ty =0T AIZ (I TSI FCS I )
q| FfTFaw /T fafse ffec bfee sace
b | QTSI 3% TAG (PPE — Personal Protective Equipment)

#if4% (Personal Protective Equipment) Stwiy
e T (Apron) SINFAG AREE AL &y
e X% (Optional) AW FIERECT 11 AT 2T I3-719 AH
o %G 9% (Optional) T Frwdt #1taa 0 AT #M1271R S et 07 (@ G M), (BT T561
IS

o 213 (Optional) FreT TCET AT A1 WX 4O RO TR FLFIG &

D RE): @Ry 9t gt Refs fofes sidwa, ©iR @@ s At G I wrew @R

Tfeie gfe:
o FERdlt @w ofSf e T w3 TSRS T (ST, 11, CHITF, (@ (I TEifw)

o I ST A AFGH A¥FF (NRFSIF I LTHFCER NN Smrzae! ear IRey e
o CTRFMHG T TIRCT PRET 8 FIHT AW S AP




Ul ST Ao
ot el e (FNHF IR 8 W 7T [ifas

>, CFCIGF §32 (Schematic Drawing) F?

OFf FEHF G2 T @I qeisfofes fba qr I I IESFHHE FCHIES (WIF J35, @I, W67,
I, FCGEIR 397IW) e @ fazfas &7 |

fRTs! AR AT CRABT GoX:

B2R-GF e
¥ Main Power Distribution Schematic RS RRIE R RIS G ETCERSICELISISEY
Q) Lighting Circuit Diagram R, (TF @ BNCE #1135 FA AT =
@& Navigation Light Circuit BETNI QRIS & ILTSITE (Ao w125
Generator Synchronizing Circuit LS (EIEES fFOI AT S &
/\  Fire Alarm System Circuit ify] FLFS GIFIE A (T 27
4> Emergency Power Supply Diagram TP NG A2 (IR AT DG) 97 Aferegetr
R wEbe g @ 9% R &8 (Symbols):

e [ Transformer —

e (O Switch (SPST, DPDT etc.)
e O Light/ Indicator

o Q Motor

o Ground/Earth Symbol

o 4> Fuse/ Circuit Breaker

e [ Terminal / Junction




& i (Manual) 2

MR 20 G35 O At Mo 33, @4 e 3eshs Betw, Taie, o9 w @ ¢ AfsEae
e T T 2T |

[ fst rersenet Beb IRge WIEes & =:

AT GIRA JI ACF OIS
] Operation Manual BER 0T SN SN ble]/IH/RbIeT FAC
] Maintenance Manual PO THACIH, AP € (G5 TR
B Wiring Manual SIT e, B3, TRl @ Fbe-aq o
! Troubleshooting Manual ST LR, TR 8 AL 2w
[ Manufacturer Manual T AFSFACHS ins =T (Ex: Generator, Control
Panel)
effrFdions we egfen o

o (FLF G3L SIS 2R & PEeT (5 &P iel

o T3 @I (2T (BT T (TN AFG ST TSI T4
o VI IETHF M Gaz-u3 fofars o et s
o I (A FCHITHCHI 1N, SR eI {rer 2Ier

¥ S Gre F9=eT 516 (Marine Electrical Szmbol Chart)

forer IR (JIET) S/t
% %% (Fuse) AEG T 07 NSRS FIeEs AT
D A REERIG (Transformer) (SIS IS I A
o &> / ¥f&te6q (Lamp / Indicator) | STl It B3GR fewl S
O 725 (Switch) AREB Bl I T




a 59 (Motor) Tifas oifs Teog I

i / &% (Earth / Ground) forarom fagre foefarcerr 12

R @1 (Circuit Breaker) JIECET AR &R AFS I I 7
OF R (Relay) BCETRG 2D A I (A fwEge w1
BifSf e (Terminal) O ALANANT ATTD

(Sta67 (Generator) e T S

é FCGIE A7 (Control Panel) TfFG s 7@

[ (Battery) fagre AT ¢ TR T

\ ANeTR 2" (Power Plug) R AR (o5

TS QAo B3R Ul 8 Reags F919 81T (Objective):

Rl s e (s TEhe Fbe g3 R Fare e g3 o [ifeg SamiE, o1
8 T JATS AT |

TS TFANS @ TAFA (Tools & Materials): TFANS / owaer 497

> Fes g 3 (%) fRessees s
> (e e (B AR 8 FALAM (@RITS

> JER A/ T ffog wiex fofere s &=

PPE (TZFTC30, 2o, CT&{b @) ATHTang <6

JCS AR (Steps of Work):
47 2 e e
> T3~ (202 @ fafexs g “fel
N} ST CTH, (1T G2 AT *E F41
© O (FFTY) &feT fofee el @ oiewa =i T
8 SICER AW 8 FCATH A2 2R CTwe
¢ ARG IO IS I ©f AT @
Y I (PICAT BT A B! A ©f s w1

> | G3e-97 (2fee ¢ fafexs T71 et
R | NS G, (FIC 32 TS *[HIe FT
© | &SIF (Symbol) @feT fofere 4T @ Oiwma 7 (o1t

8 | T THIF 8 FITFHI I3 I

¢ | FfFT Pt FS F ©F [T @A




Y | AW I @1 1 SRl At of fofers w4

SRS [ R, (FEhF G € 20 TFFT Amie RS e, THeEwe ¢ ey [feg @
W, FEHF B3, @3 Sfefmifae 2 029 390 2 1999 e ©27 Torg AT A F1 Ty,

TR ©F SRR (T, AT @3 Farorer hoe Face TS I |

IFFACA 24T 72« (Main Documents to be Stored)

ARz STy

S | CNBFCHII SFICeT TFAIRS T Tt

3| FESGT CFT TR BT ST JACS

© | (EICT SWEGETS A7 (G.A Plan) QRIS ANES [T

8 | T FCHIT 2 Sy et g 0T

¢ | Ao @ MR a7 A e g T

Y | AT SPCRE fFeIT 77 1 BIsT Al Fre =7
91 G g / (R ¢ToEs 2fem ¢ T@eiifon Sgw ¢ T

@oifR J1 T *fS (Storage Methods):

3. G AT (Hardcopy Storage):

> off S e a1 g3k TR FRTE0 A G FHRes Weifas Sier St it 27 |

> ofS Fetem ToF At

(@)
(@)
O

KEERE

lIER]
ALFAY 94 (Revision No.)
=1 w1 2T celires AW

ShipOs Technical Room,
Engine Control Room (ECR),
92T Captain’s Office

<, o I fefebe s (Digital Storage):

RS RILIEE

CD/DVD

USB Drive

Internal Server 3 Ship Management System
Cloud Backup (shore-based server)



FIZS FAATG:

e PDF (W)
e DWG/DXF (AutoCAD Drawing)
e JPEG/PNG (fom)

e DOC/XLS (TICI5, (TF0)

I e
o S w3 T 2= System Name Version Date.pdf
o A ARCS IR FAACE B @t feezeT
o fyafire w=Iteb w1 =7 (Revision Control)

TEHT @Fy (Importance of Proper Storage):

oL Tt
e (NEBI 72 T AT G2 (T TS ST AT A
SIACATHT 8 IS-(S LTS forer @f&RE 8 IMO forsr s
farerar fersret T HLAP A TR T S A
fREFIdions elférper 9 fofes 1 oissael fartea aqze
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S 1 &Y : TRCH (FAGF G232 F FICST II7© 272
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© | &) : ITFD IHTS TFCI FFFCOH o T 2
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e >: feea @I a0 SrieeEet Serweers fefaber s

2199 : General Arrangement Plan ?
Wz

8 | &% : Hardcop G2 (IR AT =72
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oP X: TR FCZIE 20 I 0t e

A) A7 e[z B) wies farger 5%
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) ) ) ) C) wigfek ooy D) 5 eTeres
i 0: DWG 12 T30 7% 2 &% 8: ‘General Arrangement Plan’ (I “iheal T2
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C) =ZFCAT D) FCH 0 9
C) CAD Q2T &) D) I (2 F17 &y
o, f&T QST 2% (Matching Activity):
Aot fAtea SISt AT re:
Column A Answer Column B

3. Maintenance Manual

A. FfFHa @ifva 8 A

2. Schematic Drawing

B. @=iifs sretena famtst

9. Fire Control Plan

C. SieT gty ¢ o= 53!

8. USB Drive

D. fEfene Fige 7 Iy

¢. General Arrangement

E. sRices A <oyt




=

In

e
|

v

(::irr

TeawrE

S. % 2% 8 ©&d (Short Questions & Answer):

S 1 o : IR (FCALT G2 I IH IS 2
T3 Lagfes It AfEs AFEH Fe RS |
T4 |
© | ¥ : TEG FHCS NIGCE AT TSN NIV FP2

MCQ (IR &%)):

e 3: [906d @A @6 IFEE 7o fSfabE Sraw?

A) @ B) @ C) 5B ERe D) @

9% Bex: C

2 0: DWG T2 Fi5 I59%© 27

X1 &% : General Arrangement Plan ;?
T «ft wRITER AR Rt T ETenes

8 | &% : Hardcop ©3R (LI AT 272

oM : T FCGIE AT Y N0H T2

A) iz &1 B) Sies fazae 53!
C) wigfere s D) (53 @T=Ien
S Tex: B

2% 8: ‘General Arrangement Plan’ (F1RT “Ihew T2

C) CAD QBT & D) o (2 919 & C) =TZHEIT D) FH TR 9
HoF Te: C fos Tex: B
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o TGN o @ MICHRRAETT e F1 (FIZeA, (FITE, A, FATHI)
o LT QAT (FIBFR T / GHlvayet %) *IfF ¢ 2ge T4
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o fSf afdg T, ©ifee @ gF=er (Revision) TG T
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VIRPel ! OTREA SR 3P FafR ey iR (O30a Tz T GoioT iR | SIeae G2 Lo Siisiell (AL
S, YIS FECN LGl
2. TARFTR SifeT!
o, &fsls FreR Fre
8. R AR AN
>. I FeeE et

T Bor Tl QN F@Aifs (@ete qeed 74l ~Afpifre 27 ua @R aey fAgge Al o (@i A *few
T e 7 A1 | fAre [fee-« g Bert aame & (B iy, fbe, wEfer, Meones, euk @ifwr Teri
FCe |

R, SHIZRR e e Sifee 8 Fited [

RO A TR [ I
>. o (Hammer) CIBICAT, 1T (ST AT X TATICIR IS 137%© 2 |
3. % 139 (Screwdriver) F NI 4T 4ETCe IS 27 |
o, ™7 (Spanner/Wrench) B @ (@D NGHICT T (AT &5 |
8. w1z (File) {Ioq JE 9T PJ FAC© [IZ© 2 |
e. 01 (Chisel) g I 1T FOR & AIZS 2T |
b, (5 res (Tape Measure) RS SIS & 997 2T |
q, SR grf (Combination Pliers) €319, GBI 1 FI0T FICS A% 2F |
. IIeT (Hacksaw) qreq A3 Il ATS (O (T &) HI2S 2T |

S G e R (RS =49):

ST A

IR [ ISt




917 fgi (Wire Stripper)

3EFNLT OIEE AT ST A1 A RIS (PO 4ed A
[T IR & A7Te 2 | «@ft [ corer st Gio <t T |

«ft IEFLF O ARA I I N SN T K A 2T |

1 G (Fish Tape) I T 8 AN QSR I Bl 7Z& =7 |
@ = I 3E T (FKF/vertical) =it &1 oF #{fsor T &=
et (Level) AT T | LIRS ITCCETHICE I IS TF |
& QPG A F (AT A AR G DS F | (RIS @A -SSR
ST S (Allen Key) 51 Sraere (R T TR IS T |
o SIGE TR o (IN) I FICAFH FIo Fac0 97 =7 | A6 e oo
f@f>1 Ba1 (Crimping Tool) SIS ST G AF |
(BT SIF A (FI (I (TR & HIZe 2 | AR Ji> AT AR
719t F61 (Cable Cutters) T =TT a2 G |
- . AT FICEA I OIRF I FIoT, KA QG I (=25 (2B
e w12% (Electrician's Knife) |z wey arge =1 | @ G (FB T B |

BRG] T SISH

Hammer Screwdriver

Chisel Tape Measure Combination Pliers Hacksaw
Hand Tools in Ship-building sector




Wire Stripper Fish Tape Level Allen Key

e e T O AP FLF ARG T

Crimping Tool = Cable Cutters Electrician’s Knife Electrician’s Knife
HAND TOOLS IN SHIPBUILDING SECTOR
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oM 8: ST FI (FIF KA FHLO AIZ© T2
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o @: fafre 5o FF Fie T2
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) O FI6CO

<) Si7 (eel fate
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gwaeis %5 (Information Sheet)

S, 2SR B0 HLGal:

AR 5o (Power Tools) e @ @eiifs Al tagyfess *Ifes, 5ibif a1 I B ARIQT 5T |
oot fAffee-« QTR 9RR =T 4y 167, RIBIZ, T, 16 1, F P! 29FWR FICE |

R 3. “heur G Siferal, B4 3R Fle:

@ T TN (e Rt @ FieR et

STICEE &12@1F (Angle Grinder) 4T@ FI6T, T4 8 (2135 (SR FE IJIZ7© F |

3G G (Electric Drill) 419 3T F109 7S I & 92 X |

292713 @ (Impact Wrench) — *Ieeitd S50 AR W15 8 (@6 (A & I97© 2F |
@RS B: 3 (Reciprocating Saw) GBI “13 AT 1T TS FBE Ty JITS 2F |
FREAR 7 (Circular Saw) GIIST R 41 AT T IIBTS 7S 7 |

(ATT53e @8R (Portable Grinder) GBI 78 T @ RGIRCAA & 97 X |

(@ S (Belt Sander) 4y I FIF 7B W]l FACS JIZS T |

(ATT53e % (Portable Grinder) TS 4T UIRICER ST 13fEe Be; f[foq (e Fivea &=y Soas |

G 5% (Self-check) |
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TeR: GO WHHICAT F15 8 @D YFCS |

2% @: (@ S FI I ACA?
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3. TEIBAT @ (MCQ):

o : R &I B0 16 FA9 & I97® 2?2

F) AR

<) ST ARSR



) TG G
q) @ R

W%W:ﬁ

e 3: e @l S vk Q12fEe 2 Fites Iaze 27?2

F) TATIE (e
<) @it
) S QARSR
q) (I MIeR
B < T o

o) ©: 63 (I 5B 5 T 4T (TS STIZ FBCS LT T2

F) AT A

<) (ATHIT AR

o) @B S

) TGS TG

M < Tem: ©

o 8: INATF ([ (IS -
F) T AR Gy

Q) 7 @ @ (TR &y
) NS TR G

q) T PO S

B 5 T @
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I GoPTIRS

qIaIE K929 (Step-by-Step Procedure):
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TSI BerT @ AR e
SIfeT! ST S o 8 R TG AT T |
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2 8 5eT el AR (WoieT 01 Fifbe wfvam fofere e |
SR forgy <4t
IR (J77I7) I FICIF ML (O A5 I TGF JHOI SAGHI |
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IR IR0 WPCo GTBI AT e (=16 52 tofd Feew Ao @ 70 o1 AR |
e e bR wwe:
FRFEN @C G @0 AR W oro ey Fifbe o T4 |
forReea e BTl A1 ey Rier<s! <vea fRefacar e |
@33 TS 8 BI% IS @A Fio2 g e
FIY @ I 9T TG IS @0 AR FIOT 017 20 |
WWWW‘TW:
IR (7 20 T2 T &1 AN '@ T T30 |
ARER @ AT
Tort AR Sea M ZIe A1 93k Fce Gl SAfREE 90 |
EICEAOF:
o1 FIfBe-9F T YTAEHIT ToFol:
@ . TfErs gz (PPE) »fqam:
o CTF(D AoNETH/G=T (IR FP (BT THIF &) |
o YIS JTSH 21 TS TS FIGCS T 2I1TF |
0 CTHG ® QIR AT IR T *[I7 8 AT JFFIT |
o ToteTmET Siorg wAfidw s =1 |

o @ 2 T I TePel:
o IYIFCI FC SETSICI I AT 5 T ST Ao 21K T |




o B Sofel, foeTl 1 N7 477 2T ©f T FACA Al |
o DT W YIFCN @I AYF-bIof 9Fmces e (g mes) |
o @ o. STFHN @ fom:
o BT IR/AT TR BIZT A ! e & T AL G |
o e M 413 T Facaw T-TAfbeT 20 (F6 @TE ANF |
o @ 8. JIteF AR
o IR @it ARER ¢ AT 2 TS |
O ST WIEy A AT SIS JICE A |
o @ ¢ WAfRF S=_FE:
o I AN AT TIBITT WG T T |
o @y 1 T eI e Ber GIRT TR Al |
o @ L. IE (T TH:
O BT L LI AL R[S (AL A—-F12eT T T Feeet |
o WIF® G AAfNER B e wieir Y |
o @ A o IO FIA:
O (B (I I FHOT WO AN AL ¥ M FARSIZETRCE SAICS 2 |
o TPG IT JRYT FACS SIS (A |

i 4% (Specification Sheet) —

SR e GG 55 2315 7 B treef it 3 erewfe FEe wea oy T
QTG FoTT QIR TFEATTH:

TG FoToT @ Mo e wiferast (Tools & Materials):

@, | W o= /f<=sifere

S. | e 53 Zfee e e
3. | f°%a wem 52 B

©. | B2 ACOC F75eT
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¢. | CTBR it T IR 7T

v, | TR T FI2A (FII6 5127
q. | SI/FI ([ ©127 T fer-Fyo!
v. | GBI SARHE | F6 IR/MB




FaRE 12 (PPE):

@, | PR STy
S. TG gt EUSCERERaERCT)
3. T oM [ BT (BT T Sy
©. GleaC) 9 8 BT THIF G
8. |om™he AT FTFIE S
€. | TR (AT (W LT &F) | T = (AT T0
AT MG RAEER SISl 8 (TSTHCTB:
@, | o | B/ G “Afarer
S. MS Flat Bar (¥1%= | ®f: 300 mm > fory
%)) 2%: 25 mm
7FS;: S mm
S MS Sheet (W2 w9 200 mm > fory
5% A6) 2%: 150 mm
7Fe: 2 mm
© MS Round Rod ™l 250 mm > ot
™ (Diameter): 12 mm

o

O

O

o

FI0R (TSHCTD

9 Flat Bar Cutting

o euFf*RT: MS Flat Bar

o @5 ™ef: 300 mm

o B aET: 150 mm (M 150 mm T «F16 5341 FI0T TR)
9 Sheet Metal Cutting

o TR MS Sheet

o @B WFE: 200 mm x 150 mm

o JMeaEd: 100 mm X 100 mm (936 TR N FI6T T(H)
9 Round Rod Cutting Task:

o &q&*P: MS Round Rod

o (G S ¢o A

o M AET: 33¢ T (SMEF FIoT ZF)
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[ T } 125 mm —
|
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e | € = | be | e | 12mm
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|
| 3
J : g% G GG TG
5 mm aﬂfb‘{ﬂ@:@
N a7 a5 b Fo
f't?i’ FBe TG

A NG S AT MG GG SACTE QRTHH 4 Ty 4 |
FICSS QI7PTYR:

S, FIER Farwe ¢ agfs:

o ST IXT AAF FEI—(FIAT Afolae e o 1 fFf*e e |
o o T @ SFFT SIZA/FT™ T *FoT FCHITT T |

@ 2. JEAT 55 ARK:

o CTFD VWA, YIS S, (T (¥, (AT FOF, T G2 (TF6 @ AT e |
o I I Y RO G T (AT T |

@ ©. JZTF 5 eFe A

o ST AI3EE Af$F f&% (Grinding Wheel ev Flap Disc) 3119 |
o Trma Sg ¢ F oIF Wi A1 o ffve w5 |



@ 8. @ [T arzfor we:

o  IITTE B P W2 AT AT ST f[ed To e a1 |
o i3 &7 (T (Angle): AT SeFOoF A A ACS F6 71 0T, B WY =T |

@ ¢. TSR 1T FeEa:

o ISR& Bol (I =1, T2 (B @ (F @TS AT |
o HITA LT IO T YR 7K F UG §12T FH |

@ . o @ fEfRfRe:

o (oMY fWw W3R ® T = T AFF FET—TANGT I QAT X TR F 7 1
TS 2T SERO 20 A3 I Ffe T |

@ a. TR Ffe:

G JM AT I A TcH A T @ O AT e |
BRI T (NOT Al A7 95 BRI ¢ I T (TS AN |

@ v B Fw @ fF-wien:

o  ITF IF I ADT SIHA Y |
o ISR Y AT I @2 TolT (AN 90 |

ﬁ:’?k_]g:

o T *W -2 (GFT A3 47 |
o AR AN Fferet (*IF) T X, ©IL AN (F @ A1 ACF |

CTATTT TG A13fT2-aq FNT LTS ToFel:

>. fere s (PPE) “ftdia 303 sier St

X, BoPT TR oS

o IRTIA TTF 0T, IFT ¥ &1 AT HIRF FAE 7 |



o ISR I (HICAT FIBT A (RET AFC (AT =TT (AT 2P |
o AIZTIT BIF TIFIT ZITS (R T (A 519 (RSN oo |

©. EFLSP rorer:

o AT BT AT AT T AT FICNG A 5 M 7Y |
o (ST QTS I (ST TN TS BT I |

8. STIFHA @#Afbe:

o FNEA (IO AT SIZA I FI ex el ABHI |
o CIRIAT AT HIoT SRR AEIGR T GO GBC® AT |

€. I ToFeT:

o NG I A (G (@ T ACT—1F @ (VoI FIZL @ AT |
o W IF (CTF, NG, FIG) AT A |

b, FIE (ITT AT

o T I T e I3 T |
o HIE TS (AT WY TeTS g SR fF T 21T 526 |
o TR ~AfE™ T Y |

cfRRCI A6
RS N S ARG M GFF STATE QG 41T Ty 4 |

e 2 s

ool wiferssl: STATE QT T FAF &

@, PifZ @7 Ty [ IR

S. TG e [ (o1 P (BI 8 TACF ™% 8 TUG (1eq T (AT T ICA
3. | e e (/RS @) OCP A 4w, ~AF A AT &S (AT T 6T
O, | G Gl (tTm A o) TS A FAT 8 ™AF (AF T I

8. | o=t v (551 Gt Fiog®) AT T I I IG AT AT A[9F G AT

¢. | 3TF YT (THR TN/ o) TH = (ACF I T I

Y., | TP N N @AMICEeT (T 8 (ST (AT PN T ICA

9. | (TG (M SORIRE I =) AR TR (A PR IS T (AT

b. (TR FOR [ It W BeT AR AT AT BCoT Qi (ATF T IR




ATATGAR BT GR THRATIB:

TG FACT SIfersl: (S e a13fSe-a3 o y)

@, | B AW (IR | Ty

>. | e &ikeE (Angle Grinder) ST T FIOH @ T AT &4 FoT

2. | @3 % (Grinding Disc/Wheel) | S € 3 19 & (92 T

©. | 5 f% (Flap Disc) feeferf*Ie <1 pOr® oy < &y

8. | &3F @% /g7 (Bench Vice) (BT S *GOIT 4T A &)

€. | e @feR FI (Clamp) SIFRT 40 AT &= (T ©IZT 7 ACP)
Y. | eWw I (Wire Brush) ST RC T 49d (FeT 8 &N SR

A. | B FyierE 4t fore (Scraper) S FIH I ST AATGH GeCe

b. | ¥ (Metal File) 212G 27 47 AT 1 A7 el e
5. | 2ef® e e (Hammer & Punch) | STFHET TR T A20IGIF ©lere a7
so. | P95 e / B (e ST @ NI AR T

3. | SRR B / (51 / FIZAI FIOR AT S FAF R DfTw Fece
AT WG

Gt wifert @ AR (Grinding of Welded Joint Job Task)

@, | GEAR [ SARAER A sifarrel AR / T
5. | MS Flat Bar (49,97 F5 q9) | > T wef woo R x e | w2 T (oot fucw ez
¢o I x 7y v T AR
fafr
2. | Weld Rod / Electrode TS ST @ o.5¢ N (Ao | IR ST 41 AT
AIRE) (4 BICF SO wawie
*?)
Marking Chalk / Pen NG R oF MeTF &=y
8. | Kerosene / Cleaning Liquid | &G&=e R STICTH Qe AAfRE
A &
¢. | Waste Cloth / Rag > G R ARFIT A9 &

3R/ ORIIN/CeT-1CG:




e : 3coo fSIw

Z

SATSH>: MS Flat Bar

FNG Fafa: | s@&s fan
STl T AR
FAT IR




AETH-1
AT Freararrs 2ATTroF @R AT AT FAT

3545 o3 SICIP-SBD- EIM-04-S

-

&5
DI GEREEERH
G2 IfCTHAD Wl Tl 8 ISR AN AT 932 AT TR PGy B
2T V0L ACRACR:

S, AR TGN =T F
3. SIS T AN T ST

0. ARG A FIG AW BT

8| ANFNHF TG ARTHE FAT I3 THFNMIHY A1

5. I ICEE FIRFTST AT FACS AR |
3. T TR AR FTHAMT FACS AR T

o, IR AR T AR |

8. A TF ~IfRFIT G2 THAIHT FHCO AR |

v
SICPICG FIG S
> | FICEF T TS AR 77 7157 T4 |
3 | AR ICET TIRAITST A G3R AGIZ T |
© | TS AR T 7T IR AR FAT |

IS Shexi=e do Tot



8. S TF IR O AB© A |

¢ | EF AR 77 JI=F I AR 40

8 | “feIeHT Amfoef fofee qar raTGE (Fta werefre w1 |

¢ | TET [AFe G ([T 4T |

Y | s Gfers siifafess faraaenicas Ay Giew 7 Ao T w1 |
q | TRTCNS <ricer o1 oy st ey STy faeamiametior <y <o |

b | IR {32 IR AT TR ©ICF EBIfHe ¥47 |

> | SR AR AT &y TS 9@ 1o 4 |

0 | IR #ITF IR FAFHCIF T TAYS F[{CFT AT 4T |

P
" TRT e



byl
ITFACTH WG
i Srerdes Carry Out Measurement and Calculation in Shipbuilding

o€ 2" Carry out measurement and calculation" IF0S @RIT:

B @I S, oM 1 FIeea ored, e, Twel, U, SN, S&w, G, Ao 397 ATFS (o
MR @ AT A S0 AlGF T et i |

Froftfear @R cFa 3 % IRge @

JICET &7 T @ RS €&
Hull Fabrication (25 A G @ (AT, &F, 8 (26T I&ST
Pipe Installation BT AT, AT, ([S QT

Welding Preparation | &S A13®, ST (1%, SITT (B SfST
Material Estimation TR MG, TG0 I ST S SoiFae f2oma
Outfitting FIIE F0, ARG IV, FIH/TOR A&
Alignment & Fit-up BT (FCSET, T, ST 35

JEIEIT A9+ (Calculations):

5. Length, Area, Volume Calculation

» Area = Length x Width

» Volume = Length x Width x Height

» Cylinder Volume =7 X > x h
2. Weight Calculation (Steel):

» Weight = Volume x Density

> Twrad: Mild Steel-Gi density = 7.85 gm/cm? ev 7850 kg/m?
9. Pipe Bending Angle Calculation

» Centerline Radius, Setback = Tan(6/2) x Radius

» Length of Pipe = Arc Length + Straight Sections

8. Material Requirement Estimation



> (WG QST ST ([FF I VNI Gze! feiae Fa7 27 |

Measurement Tools (AfR=Ita7 T8):

RE] IR

Steel Tape ey sAfsest

Vernier Caliper (=IG I I ATl AT

Micrometer KUCHIRIRGRIE S-S IMERc)

Spirit Level / Plumb Bob @Tre @ (eTree f[fhe Tace

Laser Measuring Tool g v WHTe

Welding Gauge ST AIRE TS
“mewifefes Fieed g

>. Drawing 1 ¢ififeca=q gt 7

3. TG FoToT QR T

o, #ffasi7 T4 (length, angle, height gwyifr)
8. f&1@ ¥ (area, volume, weight Te5if7)

¢. @3¢ 394 (log book 3T fef&bE we)
b, ARG/ B GITHR ACL AGIZ Fepel

i5:
> o ARSI e (2fF 61, TR A e« 9w @b 2 A |
> O A ¢ I S99 AN ToFe!, NG, 2 TIKe (53 Seeie |
eI fEeize 8 Sl HIR (I It AIIeH)

@, crenfer feerRemE W (IR STy [ IR

> | Slide Caliper (2@ Fifer71¥) =5 3BT AT @ TS AP, SIS AR Fce 9% 7 |

% | Steel Rule (5% %=1) S, & AT AT MARESII AR FACe I7e 6 4o (FeT |
© | Steel Tape Measure (P51 G2 (&R) | WY vAw A1 TG A (@ (5, [IF6E) #Afrsf Face I7%° =7 |

8 | Square (FIF) JE (I (4Z) vo T 5 oMtz 61 of 21612 T2 777 27 |
¢ | Tri-Square (G2-739) JF AT 4Ied T do TR S5 ¢ fifze T Fitw aaze 2T |

Y | Feeler Gauge (fFeTi¥ ¢orer) 73f5 foq Sew TR #1739 (clearance/gap) et 7ge =7 |
a9 | Water Level (S31BR ¢s1tee) @5 [ (AF WS [Rqre a3 Twel [Afoe Fare 597 27 |

v | Hose Level (7 @cee) 7% f[vre ua2 Twel [ioe Fa0e 497e AT TR 584 |

5 | Thermometer (JTHGRE) e 1 AR SIoI@r AR F0e J3%e 27 |

o | Protractor (t2GI%9) @ [WE @ (angle) =T @ ffere Face T77e =7 |




— T T T UL U]
\ NI LR} AN

= e e el S S S = |
Rl i

1G>

Al

g Steel Rule

Slide Caliper @
s iy b
I
L el

S, efae fEeIReR w#iitz=19 (Operation)

ceifae feeioef Mg @i S 3 vg, ey, 2%, TelFel, @ Torifn AR I & 9= F90 7 |
QTR NI SN HASF W (ATS Al @R TeAM 1 FIeee eosie N WiHoe Face A | fels ez om

e fareT @ siafs STpTae S T T |

2. (e fEeiRE™ §ifS (Principle)

erife FoRER I T T - @ I 1 S e @ wem Jt #Afasre $0 | 97 oy g [Tz el
CFT T Aol (T (T P19, TR (PR TeizeT o 4ae (FISet A1 RGNS “a® IR B (TF:
sifaa Fhferora, TRTEFNoE) |

©. (IR feiRE™ 4 (Types)

cerifa fCeEe Argeere for gwea &3
s, ferferar Grenifa f®I2oT (Linear Measuring Devices)
> TR s 1 vy WA <RI =W |
> TwizRe: weld (Ruler), G (& (Tape Measure), (% (Scale) |
3. GRIGR 1 BT+ (erifae feei23 (Dimensional Measuring Devices)
> (@B (=it MR SR T TR e |




> TwiRRel: SifefaE FHfMIR (Vernier Caliper), MRIGHNGR (Micrometer), (G9 (&
(Depth Gauge)
O, SR cenfar feei2T (Angular Measuring Devices)
> (IO T ST AR &5 |
> ©wieRel: (@Gi3F (Protractor), G370 (Sextant), STt F12SR (Angle Finder) |

TS Oifer:
cTerifa foeReT 5Igs IgESE BARG
farferarar Grenifae FEE, B (T, (FA | (7, &P, TSl AT
TRIRGR et SifefE Fhferi, C=IG T, I, oSS ;AT
SR (SRR G139, CBI% el #ifasor

Ao d “ate (Method of Measurement)

(NSRS T AR S (S =T (ST T T LI A9 W, Ay, &F, Swel, e& 91 (el fwefrae
8 4I7PTE | Off PSR €7 @ SIS S e =7 |

AT (TSRCACE QIR

>. ToTae gge N AR & ATIEHIT TF T Tz fiFena ege A0 201 | @: (F, ST,
TG Toin |

3. 38 33 Al [ oTe 21 16 139 ORI A0S ZR F0S WA (6T TN ©F TSl 9 I |
©. TCET AL € FFFwce! A qeaw Al st w@ba e Aesna e fre = |

8. JIfAIl (eAn: TeAT (F T TR (ACF A M “Iore =T |

¢. @FC T T (ST LT @15 I3 AT TF A0S 2ta (79 T4 I |

Y, AT AGIZ F: T FACAR & AR GF I FESIIT 3¢ G 3400 |

FAFEER 2@ (Calculation Method)
SATIACAT 77, LTS NG TS Vel T AR Fh00 2 | AN TS, (F@eT, GG A1 S (PICAT 2Afsrer
feyefar |
TR AT FIITRCTI:

>. S, & @ Tl (ATF e f3A11: Sree (Volume) = S (Length) & &% (Width) & e
(Height)

@ s = R 6, % = 3.¢ [oF, Twer = » fow



ST = & X 3.¢ X > = © TR
2. 9f6 e e, e, e, S SAfRSITes T S0 et SeRiE @re- R b ed-sr Fh 29 )
@: g5 o3 et 5. FB 932 o.b B | (G 7S = 3.2 + o.b = B |
©. CFaTe fOTR: CFaTe = (A9) & &% (T, (NCR AT (RRAER CFaeeed) |
8. OG fIT:  TET AR 7 T = G&
A TS = { IO, T = o e/ o= (BT &)
& = R & Ao = 3¢ 00 (e
TR o
> I N AT @FF AAfF e =1 (W5, oo, NEsr 3onm) |
> QR T et 9 [ e 7 |
> Afaieee owg ATl ey Ae ez e et F9re 7| |
s (Ratio) F?

s el vfb AT Srelfa ATF [0y NCATFS el I el | 37e FAR, 9 i Afse st A
TS oo I F© AL AR, GBIR @fhe |

e e fa:
o e e Uit AT WL (TN &, @N: @9 (A6 (AT Fora @fre) ar ¢/o (SR o) |
AR
" 43, AT I¥I S do [NO W &F ¢ o |
Wi @¥=%0:€¢=.:)
wifie oS 2TER R e |
oA (Proportion) F?

TATT ZCETT 12 AT STl @18 S 26 o | <R, I A : B = C : D 2, SR 92 R0 71A7R N0
QT =R |

aieorrites e AB=CD\frac{A} {B} = \frac{C} {D}BA=DC
G,
o A @R D & Extremes (p¥%) T,

o B @3 C & Means (T4S!) I |



ICETRE
43P, 23=46\frac{2} {3} = \frac{4}{6}32=64
QUITT 229 G 8:Y T (AMRe GFZ, ©IF ST ATHA T |
e G GTAM FEHCETF FA T

5. (@IS FIITHCTHI:

o0 Y2 I SCOIfEP WA T (AT AR WIS (I FACS, SInd <R eres ey o
P |
TR 3R @ db @F @S T2
S @R Sb G AR Rorers v |
O3 @RS = 3 : Sy =3:9
3. AT FPEAGCT:
o W oAl T M AE, vod T ([FF FACS A |
Ja:AB=CD = D=BxCA\frac{A}{B} = \frac{C} {D} \implies D = \frac{B \times
C}{A}BA=DC=D=ABxXC
ICETEE
(M8 : ¢ =b : X T, OIRCA
x=5x84=404=10x = \frac {5 \times 8} {4} = \frac {40} {4} = 10x=45x8=440=10

FRCTCA:
e o [OEE]
e 72 SAfICes Seite 8:¢,% :3
qUArE | 92 @8 T 3:9=8:y
Terifar fTeiRem 7y 8 IR fRawe

>. feei2m1@ T (Care of Measuring Devices)

o HARHIR AN CAGINRR TCOIZHGTT (IR~ “IfE= S DY, [0 w0 610, oM A (991 0» @ |
AfGE e fTeRNetEE [NHife I T 2N A TS (Tt Fioas 71 27 |
ST S0 ST (A0 T T 1 A1 WY AR (A [COIRASTT e A, T 4o
AfSFe! 78 20 A |

o SFO! NI P AHIZA:NCSIZAGTANS B Il 2T AR BN© (ATF T] FACS B(A |

e Fife@< (Calibration): fFafire e ey feeRmm AfdTer ABIZ ¢ FHEGHT T v |

o (O A G K GOItAT: ey e NRCHTIF 1 SR AT (0T AT ST G0y 1 A |
2. (vefae fEeReR 79 = (Proper Use of Measuring Devices)

o ORI o ST TEE: &l (e TeRrr 7T T e (w vaw (uw: siffe
Friferorz foce Siff s S 3 e [ Ts =) |




o 3T SARFIT PAE: Tof (TR AT fEoIZT 3R I8 FFwre! 7Y@ AT T, TS Al e ez
T

o TTORER AN Sfowy Fa I: fTSIRER I @ IR AT Jrar o 71 T4t Th |
o T ¢ IOFOF AT W (NS SIGIFYT T AT TeTOII W19l T TeT Ferizet sAreqn 07 |

o OFIfFAIT TBIR 0 Afawsr ffoe Fare W2 e asifssa 9 |

O, YR FoFS

o (VEiifae fCOIRA @W QR =1 T I (BT T A ETS AT AL |
o I (FE JIRT FACT COIROE Fo T SIS QeI 1 |
o (EIfR fCOIRA STATS (FIF! Il (Fe1 78 7@ ©f AR a1 [-FfeTgs 394 |

T (e TeiRER AT TR ¢ Q7 Rive Tt Fivas e T Ii0g, AR e <7, a3k TeRew
Y A =T |




~, CTTE-0F FTF b5

f faafeie axetee #is Sea M ST Saefs T513 e |

1ef5%E &% (Short Questions)

o >: (e feoiZem Sl 7
Teq:

e o: (Teifae feis T «weas g2
TEq:

3z f¥4i5at ey (Multiple Choice Questions)

o 3: (ErIfe fewREE I Afe e
Teq:

S, (Terifae feeRme Fe Fie

) I (S 41 ) w6 St sr=iT
o) IE Srel F) R

o, (Teifa feeiRem Mfow 1 faw Fie

) Afds e el ) <% e fam

4) I cofed oz ) I W IR M@

3. fer = ferfaae orenfae ez

q) (2GI3s ) SifetaE Fifereg
) e F) GG

8. SR ez feeidmm™ Snrgae F?

¥) WECHICI ) @GET

) G (TR %) eIt Fpfersia

Wifor (Matching Questions)

7 AT T (Efae fTSREE FAE, TS @ &FT A T T O W (T2 T | AT e Fepe:

Column A
S. EIfa SR S
2. (e FTeiEer fife
o, fefar crerfae fTorgs

8. SFeTH (erlfaR feors
ooz

%S e% (Short Questions)

o] >: NI (ST 2T 4= F?
TPle?

Teq:

o ©: TS fFerd T w4t 27e

Column B
3. AfST Mar AR orafs
<, (I I A L A5 @ frefy
o, s I vy SRR fTeres

T, (I 1 SIC AT

¥ X: o (ST AN I (F 37 Al

Teq:

or 8: S fTaa Ty (I ©F LTAE?




3z f¥4i5at ey (Multiple Choice Questions)

5. CTGRCACHH I (PG TN Tl T2

«) A ([FFC 40 DIEEAESKIN
o) (e fCelRsT ege %) fooma w4

©. 9 (TG T IFTT TGS FACT JI I A2
1) 7o e ) WA A =

) feeizn 78 =7 F) ST 0T

3. e Fefrae Afds w56 e

) Mef + &F + Tl ) oS x &4 x T
o) el <+ &g X Tl ) &8 x Twel

8. & R T & TG TAM 2o~

4) SIS @ (ndf ) 247 ¢ T

o) SRS ¢ TP ) 07df @ &%

Wifor (Matching Questions)

7 AT T (Enfae fTSREE FAE, TS @ &FT A2 T T O W (T2 20 | AT e e

Column A Column B
5. cerifa fTeigs ege 3, W (ST G I 2F© A
3. 7€ A 4, A AR Ty I8 TCHG! 71 T4l
o, T et ot feeiza fary AAfdwen Mt aze w1
8. FEIFe (IFC FAl T, T NI (1B ¢ AT
%S e% (Short Questions)

e 3: orenifae fCeEs (@ “Afa% e Sfoe? o Q: (e fCORAGTAT (AT FATH F41 Tow?

Teq: Teq:

o o: (enfae fCeRER FNFET (39 ataem? &% 8: (eife o I%a FF AT I 4A=F

ool
= 4t e (Multiple Choice Questions)
5. (et feeIZsT AfH A 4 T F2
§) (RIS O ol ) AfSS W fee T2y +ed

o) GG T T F) WA 7o =

W, (EIfe fCSiReR FHfETET & T =72

¥) FToReR 3 RS wwy «) Afwer Ffve Fa= oy

o) T I G T) 7S IS A G

3. e fEoiea Ao Ty SoRE Sl 2o

o) W @ YT ©fS Sz ) fadifars 2w 1 @

*f) SR W A ) o TN AT

8. (VenfeR feeIZeT TaRIT F41 I (FIN0T Tl Tfo® w2

¥) &It ¢ ool A I+ (T ) CoEem A wfow w1
o) aFIFIT B2 T4 %) foe3 sifasia amr




Wifor (Matching Questions)

o A e (eif fCSRET T, NS 8 AT G2 T T SIeAd W (A1 ZCET | ARG e T

Column A Answer Column B
5. (enfae feoiRmm™ S T 3, JMo% W@l AfoR Jafs
3. (e fTeReE e 4, (FICAT I A ST AfoF W fyefar
o, ferfearar crenfa foeizsr o, s 31 v AR e
8. SIIFER (e feoien q. et 1 S A’ ez
5. (TEIfe feeiZer SeE=e 3. Ao W@l “AfaweR e




2 g—
L

%S o% @ TeF (Short Questions & Answer) :

& >: (Nerifar e SAc== Fi?

Te: 2 @I S 1 3 (A0S AdF WAl A i AR FAK 1w (S |

e 3 (Efae feerRem I s Fe

TBeq: (I 3@ ISR AIE TGl @Il AT AR 54 |

o ©: (e feids F© 407 &2

Tex: g for @ - ffaas, eRifitr e sreEs orenfa fEeres |

MCQ (F=f&wat &%)
>. (TEfe feoRE™ Fe Fre 3. fee e ot arenifae feeizoTe
a) I¥ Cofa 1 b) I wr@r i a) @GIFe b) siffa Fferon
C) I¥ orel d) == ) TR d) eIErs
TeR: b) e C)
. (et feeRem Tfew I faw Fi? 8. SR ez feeidrm™ Snrgae F?
a) <€ cofea oy b) 7€ R FE mf© a) T3CERGE b) @GIET
¢) AfS< war Fefa d) 7% fafes ¢) B (Ted d) s s
Teq: ¢) Teq: b)
Wifsr (Matching Answer)
Column A Answer Column B

Y. (IR fCSR R F2Aa+

F

5. A(5F W@l AR afe




2. (VErifae feeRee e

<, (FICT IF I LA AOB W@t oefzy

o fetferr crerifa: feerzer

o, e I R ~IfIeeR fees

8. STFeTH (WerlfaR feorzs

q, (FI 7 ST AR Toizn

A A 2| =

Y. (IR fCSR R F2A+

5. A(5F W@l AR afo

M & @ TEF (Short Questions & Answer) :
2R S: WioA (ST 2T 1o R

Te: ArATET (el fEeiEs g 4 |

o[} 3z W9 (SR TN I (9 T AT SPf?
Tag: AT ot e TS I8 TOIvST 1 F |

o[ 0: e [FoIR K F41 272

Ted: 9] 7 2% @ Twe |

o) 8: ST fe{(F Ty (T O TS 2

TeT: WO ¢ TP |

= 4t e (Multiple Choice Questions)

S, (TSRCICHF AT (FI0 AT FAT 772 3. wrew e Afds w1 @2
a) T (C 41 b) 7% f& A a) I + &% + Sl b) 7af x &g x Tt
¢) CTefae fei3y gge w1 d) foors == C) A + &g x Tt d) &7 x Twet
Tes: ¢) Tes: d)
©. T (ST TN TG TOI0ST FCT F 0T 72 8. eur A T &y TSN G 2T
a) F© IS b) et A= = a) SIS @ ef b) &% @ Twel
c) feeia 72 =7 d) e Y C) SIS 8 Ty d) et @ &g
Tes: b) Ted: ¢)
Wifor (Matching Answer)
Column A Answer Column B
5. (enfae foerzs age Fr 3 . Tl (NS & TG F© A

3. 3® fF7 q

<, I3 NCo T I TOIoC! T el




©. T (e B o, foer3 e e Mo &= T4l
8. TS (TS 4l q T, VT NI (16 F¢T A
Y. (Eife Tos age 47 T F. W (ST &5 TG 4TS AT

%S o% @ TeF (Short Questions & Answer) :
o > (ETifae fores (@7 IS arer Sfvw?

Teg: T o fFire @3 fToRE™ WY AR & |
oM 3: (VT FESIZIATAT (FIRI FeTHe T4 Sow?
Ten: Wfte a9 T @

o[ ©: (e fCoRE™ @ (@ e ?
Teq: AfoFe! IGW ALTS |

o 8: (eTifae fEIZ AT TR AT N (AT oD S| ST FACS T2

Teq: A ¢ oo A Mo (e g7 «3e fTeizrm At wfewy w41 Sfow =1 |

3z f¥4i5at ey (Multiple Choice Questions)

S. crerfaR foeiZaT Afw A ey Fad e

a) MATS ST e b) Adw Wt v sy F
C) ST I TF d) T e ==

B b)

©. (EIfR FCORETE FIFETGT (T Tl T7?

a) feelRom : AREET & b) Afower Ffve wam
oS

3. (IR fEOIRT THe Ty SIS SN Ze—

a) TE 8 YTy ©fS TRl b) féifre I a1 &=
¢) it Mice qra d) e qreIcT e
Tex: b)

8. (Veifee fEeI3 T FAIF T (FI6! T4 Tivw T2

a) {1 @ AoFoF AT T+ (T b) TSEER A Nfoww w41

¢) «FIfeFT TBIR T d) foeiza Afiem arr
¢) NI FACAR &y d) F© F& T4 & e b)
Wifor (Matching Answer)
Column A Answer Column B




>. cerifar fTeiga Afsra e 5 3. Ao Mo Ffoe w0
3. féifre e s g 4. feoras e (A T T4
o, frafire e = o o, foei2rm e qum it
8. &7 @ ool A T+ (I g q. O W (A GG

w3 f415;
eaR A fifog fEeiRe (cam: eifvaE, TREREHE, corer) fcx T@ees= «ifasrs <41 |

PITE 41oPTRS
sifencer «ePTR (Using Vernier, Micrometer, Gauges)

Step 1: Jite &8 (Job Preparation)
o JICHT ACH A GIR (ATY (T AT TS I ©f e ey
o  JRTSE (NI FCSRER € W5 F2pel (@ ABES, (TOEH, TOqST Tjifvr)
o TGN G @ fAI“el TR 4TS TP
o RNHENT B ARER ¢ NS I
Step 2: T2 (5 ¢ Fifei@= (Instrument Check & Calibration)

o TTOIZAM ey f6ar ABIR T

o I 789 T, f&ar s A Fea (bR 5 Ty

o fTORER (o /Mfee =2 @t T a1 ©f [fee T
Step 3: 7%z 78 € (Hold the Workpiece Correctly)

o M R 3 A" SEIH =+ (T T oI fmew)

o TR @ A NG AGFOIT (T A ST 47O I
Step 4: f&eiza ewar (Apply the Measuring Device)

e 3w Vernier Caliper I929 91

o & (jaws) e AEE= 1 (oot W
o AR F My o I T WA B T
o fafee fm (T3 %t + it oz ffercy)



Z

HoFOl3

e IM Micrometer I3 S
o e g I€ FeTeTeg P
o TWICHE A pUre 6 Fepey
o fafGe = (3T =t + et (7o)
e M Gauge (e.g. Feeler, Radius, Thread) 35729 3«
o LA (It TS 6 T fferey o
o @ (IS “FTEs 6 Fq, 67 M2 (6 Fe
Step 5: @3¢ @ ABR (Record and Verifz Measurement)
o afefG “Afrel =BT (G TP
o 33 T WFIfEAR Tt e fferey (g
o ARG R FATSIRENT AT IIAGIFC ABIE T
Step 6: *Ifs%® @ 7% (Clean and Store Tools)
o EifaR fEoIRH #Afds Fra (Faw FIoC 91 I )

o (o 31 Nl elfocats =ifica Mme @ eT arge
o IILEI QI ARER YT

>. ezl fawe ¢ g o am1E T

o (ST S (T, &, Fooiwet Tonifn sifasia s a1 (e

YT, (O <1 BT AreeeT AfS< afe omeat e =

2. f&car vzg o w1

W 1 A, [ ot s @

©. fCei3rr afe Sfefae s g 51 a1

SR &1 AT TRIFINoR e e wfsfae sror e 38 31 78 Fieas z0e 21
TRCGHIRGIE FICEE IR FCF SAeICe! Siof frre =7

8. 7¥ 3= At



o [ FIGCA 1 (¢ I8 1 Fy=~1 Twex 731 e et fey

o OBl T A 9T NS
¢. 7T o3 Wive Far

o (I ALY AR FACe (FIF TR (TANT: AR, (SO, TSR FNE ©f I JIQF
I

o w1 oI frca it feet foifer wet 2ea
b, AT gFIfHFAT ABIR FAT
o TR WMo oy @fS =T (et hve e

o I B (@ IFAR AGIZ T SSFIH TS T[T
q. ARICR TN (BT S ETeR AT
o (e 91 fafSr cMren (e fte =7
o fofFOT OIHIE AR @ 2zre it
v. fEor3a #ite e I afwn vart
o (IR T ©FI W — WG 1 *Ie T Aot ©f [{ge 20 @re #Ad
o JIYR (¥ SIFHFOFONI (T @Y ey
5. foiza ol @ SHe! (AT 77 AT
o fSf® o1 A WO TSR Ty TS 20a W51 g1 (TRICS #MM

Yo, IRIET 2117 TCoRA AREHF FF AT F4T
o IEH (O TN WA @Y Foey
o fdifae @1 1 G A

T ARCS @
eI A AT TR ©Y Tl T, FIE T, 1001, @ @ FEdifre! v 3 |

iR 45
wRa e ey it (cawe: i, Tt o) fcy Faes s st |

e PR TaRs

AT ANT 592 PPE-9F SIfer:




PPE &3 [ T
ETfs ates ISP QIRANE S, e &I¥ T AN IF (ATF T I
TG P9I / HoT T T (RIG TF ST (BT (BT (ATF T IR
Qe (Apron) TIIFIAG G2 *RAACEF (e, 4y AT ST (ATF T I
@1 @ (Steel toe shoe) S TG AT 82 #ITT (/T MG (AF T I
TG A% (LTS qroq Afer, PIRfeTR T ARSI T YL (ACF T
39 A (I ecareE &) T *I IS TN S 6 1 2 O &)
Ry Foger:

o e *IfAwrel WFH eMMETE *® @ JRF2T Fiew, ©¢ IM G @A STF1, FHAZAC T (ATeT=
BTfIC6 41 =, SIFE 7 PPE IR ST IorET |

e PPE-9F #AMI=iif* ifsmzayot, M @R qiees gl e el ey |

> Vernier Caliper e, e, rerel gyl AIfICeR Sy
R Outside Micrometer CRID I AT #ITeT S JIBCAF N (SR &y
© Inside Micrometer TS A @ TSR A (FSAF Ty
8 Depth Gauge TSRTST AR &y
¢ Steel Rule / Scale YR e AT 2T ol (TSR &y
Y Feeler Gauge ATSe 1 1 A AT Ty
q Radius Gauge (P TG ST FPTE ([UFAR) A Gy
4 Thread Pitch Gauge T (e o5 AT &y
5 Bevel Protractor CPIT T SICT ATTICNT &y
So | Surface Plate (Cast Iron) A5 @ AT B 7€ AL &y
3 V-Block IR 38 BRI «F1F &+
5 | Try Square Tl o35 wiE 611 ot Q613 T4 Ty
> | Scriber / Marking 53 oz a1 IR &R &
58 | Cleaning Cloth / Brush T3 ¢ 77 ~AfsR T &
g AT A @il I (IE):
BAfe I QI T (T4
Vernier Caliper sifefr Fhfersiia




Micrometer ARG

Steel Rule qreq (%l / fwce
Depth Gauge TOTS! T &
Feeler Gauge ATSe 1 TR (T
Bevel Protractor I T2 TG

TG TG AT 8
@, IR 1% Al (efeee =@ ar (IR Sy
2poifeles)
> | GBI 7@ (Mild Steel, @ 10- 2-3 6 (affsem) JIZCAT P T TS AT Gy
30mm)
3 | =16 Piferer / o9 12 5 (@rifefes) foota T 8 TSIl WAT Ty

© | (BT g (MS 3T CI)

1-2 6 (afse ar a=t)

e 5B, Twe! Il TSRS AR
Sy

8 | (25 (valD, FTree) 127 T 41 (o1& MG CAey a1 1ol STt
Gy
¢ | F @ (ffeg Re) 2-4 T @[T Pl5 @ I ST e
Y | e I /=S o 12 TG e T Afieos
ST
q | efisoa oib / fife 45 > 5 (afsem) AR @FT TR T
AfF (A2 / 5F [ FeI > & (afswm) ot wieee o2 e &y
> | ST FU/ T I > & (aifeem) IE ¢ T ARER FAIT G
fesinfefes sitas wiw:
fCoie™ JICSE T
Vernier Caliper JIEE A 3T “rSre! AT 0
Micrometer o1, AT AT ATSeT 7”A ARG T T
Feeler Gauge 1% 31 e s
Radius Gauge (I TEILC*T AT IS AT
Thread Pitch Gauge FJ (AT P95 AT




TET-5
WSS FRrcamrT: (Agies Petee cife Reaxete g3 =T
3Tf5 oz SICIP-SBD- EIM-01-O IR WeTR: bro T

% AETABTS &RAF @AYo IIZR GF, ol qR TAOR ASYS T | IX[TO ([APoF PP @Pe
ferferaafer ST 1 202 |

G Wy 9

° TR AT Sy €T O (I e ¢ frswer war

o ffoq w@raw (Ao (e YR (=TS A (FIETHCT) (@A
o AT tagyfos S toft o

o IS SR ™AW Sl

o TIRICE OF Joi (I (F132) 8 HeFwe (PifFefar) v w4

«Z ACTH (7T el
5.3 TRITE IR IS «HHT FIRE FT=9ACE I FACS AR |
5.2 SETHGHE [ @T Q32 FITET FEAFET FI0S AR |
5.9 RPE TEals MG coft Face AR

5.8 BICAE S FACS AR

S.¢ T*Ter F7e @I TS A
SIEPICTS SFI3CERAS
s, Tiesr qrage [y gaam F—eT 7= T 4T

3. FIRETE CAMB 8 G FCF ARGT A0S AT
© @EHoe @ e @ R Fre [T



8. LIS (e fBfes ¢ T Fare A1

¢. FACTS (e fHfes @ T Fare A1

Y, FRito Sy 0 (FTTe FITHE0 Fa0e Tl

q. IEF LI O Q@O ATIRNGE 2SWE 7R I FACS AT
b, F0F @ sAfvzg M T tofa Fare ofr T

5. Frfe 7B todt Face M7

So. *FIRAIE AfFS tot Face

5. fel T todt Face ofm

53, IR ~FRIfGR “fsrst Fce AR

SO, TS SR GIeeTeGe FaCe AT

8. S @TE, o7 W MR EF & (@ Fa0e 210
€. (FTIEH ST BIIwet fFfoe Face ot

SV, DIICCE OIF (FTRIR FECO M7=l

59, FEFGIIE FCHTTS 20 FACS AT

Sbr. SR TR IR CHIRFE*F SRR 77 FCHIES FIARs FACS AT

3. AEFS TSI AR F4CS AT

Q0. SRR (T HIICTET OF AT FOIF aANCTe AT

Y. TR Gy SRR FART 99 A (B8 FacS Al

33 3R IR CHIHARFE T S ke G (&7 6 FACS AN

0. FTF G (FSTEGAT I5TBIG S FI G BT FACS A

38. @Ry ¥R WATERTe AFG GFR AL FACS AT

3¢. FF B fEoiZs Tbe FA0S Al

QY. FHATTT GIR (AT SRR TR AR A FACO G2 (6F FACS AT

1-, FCBTA ¢

o IEFGHIT €T @ fEfwT
o (T Ty WS ey AfFH
o HIICE SR

o I @3 ffeg 3w



o BT fTer ¢ SR ez

ZTFACM™ MG (Information Sheet) -

PrEer-> ¢ wRite Rz [Kfeg gaeem o (F19e) fofes @ Reeae =i |

T3 effmroldt wieite 73T RISy CA0TR FIIRE TIE AT F90 R0 |

R¥93% (Content):

@fre Sl Frees
ARG EOT IR AFLHH PIEoT T e Teolwe, 726+ (transmission), 34 (distribution) @32
TR (utilization) MEFT FIFHF ASYE I |

45 1 Bomeez (Main Components):
5. Power Source (Rmye T&):

o NT: WHIF, (SHIEHF, G AT |
o S IEhGHFE e AR T |

3. Conductors (faes):

o CINN: TN I SN ©IF |
o T gaifRe FaTS MR ¢ |

9. Load (¢=Tre):

o (E: I, T, (VGF |
o TN AR IR T |

8. Switch (2):
o fRyye AT bl AT I TS TIT© T |
¢. Fuse / Circuit Breaker (F¢s / 7S5 @@R):
o 5 NS AT e T MFT I T T, JTFE &7 |
BER G ARG dEren:
>. Series Circuit (Fifset if%5):

o I (FC YILF 7 GIb] & A |



o O3 (AT B ZCT A T A I |
3. Parallel Circuit (25istist 37F5):

o T (T WEMIOIE T& AT |
o I (T 72 T[S AR FIE FCH |

R @IS, FE6 ¢ @6 (Ohm's Law):

e otow (V): 5% al potential difference
o IS (I): Fwye ermcRs e

o GG (R): A1 o Afer

e Y@ V=IxR

(&) 9z @RE =2

. I
o /TR
e ©T® (shipbuilding), e, Twifg, Tepm|

T JR© FIRETH §7, AR '8 FIRA
,8 1. Power Cable (°I1e3= S719e7)

o JRIF: TR (SITOX A (S FITD /A= |
SR AL

e 1.5mm? 2.5 mm? — 3B

e 4 mm? 6 mm? — (BG IGF AT “NSTF ACHCE0

e 10 mm?2, 16 mm?, 25 mm? — IG (V6F AT LT NS 2K Sy
e 50 mm? I OF (B8 @M — (SIEET AT (N3 fCRFTHT AR Ty

@ 2. Control Cable (FTEE F5i<e)

o JRIF: IPGCICHH 8 FCHA I &5 |
e Mg ger: 0.75 mm?, 1.0 mm?, 1.5 mm?
FIIRE (FIF AAM: 2-core, 4-core, 6-core, 12-core Toxif, (7 Tt Fb Frarer F7ifd Fare 21 |

B ©. Communication Cable (FfSfics=i 1<eT)

o JRYY: GRTEN, THREN, LAN onifvg &y |
o 499



o Twisted Pair Cable
o Coaxial Cable
o Fiber Optic Cable (759 @ =eeT)

© s. shielded cable (Frwe F1e)

o  JRYE: AETP LI TS FAICS | T 8 IPGCAD FJIET |
o IigE: WYRT® 1.0 mm? — 2.5 mm?
o fRTTEY: oot u& 1 Gk T ST A1 Fo @RC Mex cgar A |

& c. Fire-Resistant Cable (S eiftarss F71<er)

o IR TFER ASH @I FIHT SN, ANTS 7 #1252 To5ce |
o IZE: YRS 1.5 mm? — 4 mm?
o fAreITy: TH SrrN@ICSS g T AL Fe ¢ |

T A3 e e o7 2@

S FICICHA AR (Ampere)

2. (OB G A

o, FIRCEE )

8. AR (ST, SgeT)

e. AR “afs (@, I7ees, 6wwg Ak, o)

(Ll «=f6 FrteTa Adea Srizae @ T
3x2.5 mm? CU/PVC/PVC 600/1000V

g AT
3x2.5 mm? foafs Fuiga, afslt Fosa *.¢ AT
Cu GG I
PVC/PVC SPICET 3R A SRR PVC
00/50008 (SITBE (@




)
' &
-

CTTF-5% (Shelf-check) -

fRffe epqutena 75w Sox fea oM Somfs 512 T |
Y &% ¢ Ted (Short Questions):

oy 5: RITsl “eq FRTE Fler Fi2

Tea:

o : FCGIA IR NG 2T I 272

Tea:

o[ 0: TRI-EEEITS FFRE (FIAR 7% 22
Te:

&% 8: Shielded Cable-9 & Srwreiy 12

Tea:

¥ ¢: Communication Cable-93 Swzge W= |
Tex:

TEfoRIEAT e (MCQ):

e >: e @9 Fet Communication-43 &« 7% T2
A. Power Cable

B. Control Cable

C. Coaxial Cable

D. Fire-resistant Cable

o X: FCGIET PR AL (FI 7T F© Z0S A2

Al

B.2



C.4,6,12
D. 100

&% ©: Shielded Cable &IT I<z® T2
A. T (ST G

B. (@9I&0@

C. TT5reTs Freifereca
D. ST QETICTE &

&y 8: 3x2.5 mm? CU/PVC/PVC 600/1000V G Wtgg "2.5 mm>" SISIEN
A. (SITHE @6

B. 19 795t

C. ITFEE A
D. 3 FY

bR (Matching):

Column A ($3¥)

Column B (31929)

A. Power Cable

S, &S IS Al

B. Control Cable

3. FCHIET FroIe SAforer=r

C. Communication Cable

©. GRAFT 8 499 RIE

D. Fire-resistant Cable

8. TP g e BIfeTey A

E. Shielded Cable

¢. IETILF S IR




®

Te37@ (Answer Key) — 5
715 2% 8 Tea (Short Questions & Answers):
ey >: ATl 2N eTF IR I FI?
TE: ST I YR (SBE G (S FIT AT & GIZ© TF |
&% X: TG PIRCTI AL FES F =32
Teq: AKRes 0.75 mm?, 1.0 mm? A _ev 1.5 mm? & |
&% ©: FRF-@OPEIT FIKET (FIAT TJIZ© 272
T Trefa MRS @ w8 S B |
&% 8: Shielded Cable-9 & Srwreiy 12

TG SCAF QIS IS ST |
¥ ¢: Communication Cable-93 Swizge W= |

Tex: Twisted pair, Coaxial @3z Fiber optic cable |

T e (MCQ):

o 5: e @19 F1keTs Communication-a3 & I92© 232
A. Power Cable

B. Control Cable

C. Coaxial Cable

D. Fire-resistant Cable

¢ 7% Tex: C. Coaxial Cable

o] 3: FCHIT TR AL (F AT F© 0O AA?



Al

B.2

C.4,6,12

D. 100

& % T C. 4, 6, 12

g% ©: Shielded Cable (I I79%© 27?2
A. R (BT GEIRHTT

B. (&=1Ca6

C. ETTGeTs Pl

D. ST Qe &y

P 0T Tew: C. THes Sy
2% 8: 3x2.5 mm?* CU/PVC/PVC 600/1000V IR M "2.5 mm?" @RI
A. eIrpe @R

B. &= 145t

C. FOBEE WS

D. TPGTE e

P A T ¥, FTFET AFE

o (Matching):
Column A (¥3¥) Teq Column B (I72)
A. Power Cable N >, S IS AT
B. Control Cable N . G e AT
C. Communication Cable © ©. (GRTCEIT 8 o9 I
D. Fire-resistant Cable 8 8. TF(d AT IS BIETCH A
E. Shielded Cable ¢ ¢. SEAFGF TS FAR




ITFACIT Mo (Information Sheet) - *
e 3 3 iR «aeia pfes (@ TT qar ETTes BT (SAFETT) @@ |

ST afradt rereGene [fey (e G @ed FIAFEN T AT |

R¥93% (Content):

e (Load)
(3T FEICS (AR AN TG T oM AT gye RZ7 6 (@I IS 70 A |
AT TS ALRTS © AFIC O el -

@fEH% e (Resistive Load)
@ @ (@ (FTT [P MRI T BYN@ O A I AR (T FIAT 8 (SITOS €F3 (T AT |
@ s

o AT FET ~ > (Unity)
o (I TTIFGI A FAMGIT (72
o Y@ @PFHIN AE

@ Twzae:

e 3= 12017 (Electric Heater)

e ZFIICGETG 19 (Incandescent bulb)
e TIt36w 919 (Tungsten Bulb)

o &4 (Geyser)

e W (Electric Iron)

o JFIF (Cooker)

@ e IRE:
o ififeT (Galley) B



o fRF oI
o fuzplhBe Fsw fRom

25 @ (Inductive Load)
@ vieEE: @ @ I (Coil) AT TSROI AF, G (@ FIFD (S 60T Pifeed A4itE (lag F@) |
@ 3

o IS FFF < b (lagging)
o ITIFNT IEA ACE
o AC TFE @ I<ze

@ CTarzze:

e (55 (AC Motor)

e TIF (Fan)

eGP (Transformer)

o IEFGWIED (Electro-magnet)
o fate, 35188 (Relay, Contactor)

@ Mt IS

o AT (G

o (SIHETT T

o (@, (2B (Hoist), DBA
o IR FGNET FCIPR

[ ) ®mififSe c=re (Capacitive Load)

Q T @ FTC RYGR T I FHAMBICAT THIT, G @A FICID (SIHeE (A0F Ay 4t (lead
) |

@ ey

o IS F1FF < b (leading)
o TIT TWiTe ¢ Rfee FaTe AN
o Iy DC TFT Iz =7, ©@ AC Fiifioas =itz

@ Tarzze:

oIRGB A1F (Power factor correction)



o %3 #Ea 365 (Capacitor inside)
e UPS Iy 35
o IERGNS AFS

@ Mol IgS:

o ST 3T SF© FAF &+ FHBE I[=
o 3wERGE gl 28w (PLC, UPS)

(TR QoANIETS B1b:

(TS 4 AT FIEF AR T[IRA

Resistive ~ 1 (Unity) [EGERIC] f=fbe/miRbe

Inductive <1 (Lagging) (G, I, GETRPAI GIGR BleTCAT

Capacitive >]1 (Leading) ARG, UPS Power factor improvement

e fifog s I9ze @@ I+ (Load Calculation) Sre5@ weeard, e «ft sitem RgRe=F,
TFG G 57 @ (@<t A3 e 7=y 3 |

s afslb ER=ItTT &y NI (e FEAHCETF (TSI (I &) (A =063
& 3. Ship Accommodation Load Calculation

(Cabins, Corridors, Toilets, Lighting, Sockets)

Item Quantity Power per unit (W) Total Load (W)
LED lights (Ceiling) | 20 10 W 200 W
SPOEFocket 10 200 W 2000 W
outlets (Cabin)
Exhaust fan 2 80 W 160 W
Emergency light 5 15W 75 W
Total Load 2,435 W =244 kW

2. Ship Bridge Load Calculation

(Navigation & communication equipment)

Item Quantity Power per unit Total Load (W)
W)
Radar 1 800 W 800 W
GPS 1 100 W 100 W
VHF Radio 1 80 W 80 W
Bridge lighting 5 15W 75 W
Monitor, computer, display | 2 150 W 300 W
Total Load 1,355 W= 136 kW







ﬂj] 9. Ship Galley Load Calculation

(Kitchen & food prep area)

Item Quantity Power per unit (W) Total Load (W)
Electric oven 1 3000 W 3000 W
Microwave 1 1200 W 1200 W
Refrigerator 2 400 W 800 W
Exhaust hood fan 1 200 W 200 W
Total Load 5,260 W = 5.26 kW

] 4. Steering Gear Room Load Calculation

(Used for steering operation

Item Quantity | Power per unit (W) Total Load (W)
Steering motor (Hydraulic) | 1 7.5 kW (7500 W) 7500 W
Control panel 1 300 W 300 W
Lighting 2 18 W 36 W
Emergency back-up motor | 1 3.5kW 3500 W
Total Load 11,336 W= 11.34 kW
S a5 e (Approx. Total Load):
Section Total Load (KW)

Section Total Load (kW)
Accommodation 2.44 kW
Bridge 1.36 kW
Galley 5.26 kW
Steering Gear Room 11.34 kW
Grand Total 20.4 kW (Without diversity factor)

(IS FETFCTR T Rep7 Reworz:

1.Diversity Factor: 3R (5Tl aFA1C i ACF 1 — 0.7~0.8 JI FAT (TC© A |

2.Starting Current (for motors): (NG BIE 7N 2~6 @l & FICHG 7 |

3.Emergency Load: % ¢=T® ceeitabeas reie Aed (EM Generator).

4.Power Factor: Inductive loads-43 &5 correction Wi 20O A |




5. Ship Electrical Load Calculation

Accommodation Load Calculation

Item Quantity Power per unit (W) Total Load (W)
LED lights (Ceiling) 20 10 200
Socket outlets (Cabin) 10 200 2000
Exhaust fan 2 80 160
Emergency light 5 15 75
**Total Load: 2435 W = 2.44 KW**
Bridge Load Calculation
Item Quantity Power per unit (W) Total Load (W)
Radar 1 800 800
GPS 1 100 100
VHF Radio 1 80 80
Bridge lighting 5 15 75
Monitor, computer, display | 2 150 300
**Total Load: 1355 W = 1.35 KW**
Galley Load Calculation
Item Quantity Power per unit (W) Total Load (W)
Electric oven 1 3000 3000
Microwave 1 1200 1200
Refrigerator 2 400 800
Exhaust hood fan 1 200 200
Lighting 4 15 60
**Total Load: 5260 W = 5.26 KW**
Steering Gear Room Load Calculation
Item Quantity Power per unit (W) Total Load (W)
Steering motor (Hydraulic) 1 7500 7500
Control panel 1 300 300
Lighting 2 18 36
Emergency back-up motor 1 3500 3500

**Total Load: 11336 W = 11.34 KW**

Summary

**Grand Total Load: 20386 W = 20.39 kW** (Without Diversity Factor)




l
4

GT-5F (Shelf-check) - R
fanffe epjeteT Afds Tea ey Som Soefa A51 T |
1% 2% ¢ e (Short Questions):
&% >: Resistive Load St 012
Tes:
e 3: Inductive Load Jr?
Tes:
er o: Capacitive Load $t?
Tex
e 8: Resistive Load-43 &K F1%9 (N 27?
Tex
¥ ¢: Inductive Load-93 Swizae e |
Tes:

MCQ (Multiple Choice Questions):
&% S: (P EICT (SIS 8 FIRT AL (FH ACH?
A. Capacitive

B. Resistive

C. Inductive

D. Reactive

2 X (P (FT FES (SITHeed (AF PR e

A. Resistive

B. Capacitive



C. Inductive

D. Mixed

2% ©: (FIV (FC FICAT (SITDR (ACF QFHITT ACH?
A. Inductive
B. Resistive

C. Capacitive
D. Mechanical

o 8: f6a (L @I ITFHS @re?
A. Electric Iron

B. Electric Fan

C. LED Light

D. Capacitor Bank

o[ ¢: AT FIBF O A (I (1T JZ© 2?2
A. Resistive Load

B. Inductive Load

C. Capacitive Load

D. Active Load

Matching (e F%F)

Column A (tTTe 5127 Teq Column B (c3f*25/Swrzae)
A. Resistive Load 1. Electric Heater, Bulb

B. Inductive Load 2. Motor, Fan, Transformer
C. Capacitive Load 3. Capacitor Bank, UPS

D. Unity Power Factor Load 4. Resistive Load




[
1

v

Te39q (Answer Key) — R

7% 2% 8 Te (Short Questions & Answers):

&% 5: Resistive Load St 72

TER: (T (I SN ©ff Tl IR IR (AR FIED 8 (SITH8 U8 (& AT Ot Resistive Load 6T |
e 3: Inductive Load Ft?

TET: (T (FTI0T TSP FTFeT AT AR FICAB (SIT0& (S PifRea 2t ot Inductive Load 3T |
e o: Capacitive Load J¥?

TeR: ( (+TC [ye 767 IR '8 (LA FIED (SI6% (AP G At ©ics Capacitive Load 6 |
e 8: Resistive Load-43 &K F1%9 (N7 2?

Sew: Unity (1.0)

¥ ¢: Inductive Load-93 Swizas e |

TeR: (W5, T, G |

MCQ (Multiple Choice Questions):

2% S: (PN GTTT (SIS 6 FIT AFL (FCH ACH?
A. Capacitive

B. Resistive

C. Inductive

D. Reactive

¢ Tes: B. Resistive

2P X: (I (FITT FIED (SITHIEE (ATF AR Ar?
A. Resistive

B. Capacitive

C. Inductive



D. Mixed

P Tes: C. Inductive

2% ©: (I (T FICAT (SITDR (ACF QFHITT ACPH?

A. Inductive
B. Resistive
C. Capacitive

D. Mechanical

P ©ex: C. Capacitive

o) 8: o7 @G Il TUFHe @

A. Electric Iron

B. Electric Fan

C. LED Light

D. Capacitor Bank

¢ %es: B. Electric Fan

¥ ¢: ANSTR FIFT TF© FACO (I (3T JI2© 2?

A. Resistive Load
B. Inductive Load
C. Capacitive Load
D. Active Load

¢ Tes: C. Capacitive Load

Matching (f¥=1 F<e):

Column A (tTTe 5127 Teq Column B (c3f*25/Swrzae)
A. Resistive Load 1 1. Electric Heater, Bulb

B. Inductive Load 2 2. Motor, Fan, Transformer
C. Capacitive Load 3 3. Capacitor Bank, UPS

D. Unity Power Factor Load 4 4. Resistive Load




L
&
-3

CTSF (0<F (Self-check)-R
Rafie aets #ids e Mo S SofE T01 T |

7% 2% 8 Te (Short Questions & Answers):
% 3: Mt Accommodation S (FF KFE @GNC %S 232
Tea:

& : et feea e (e erpfon =

Te:

o o: e A4 Ao @Te JF Fre

Tea:

er 8: oI Forag T S0 T @I e

Tea:

o] @1 (I (FITS FTETTET¥I 47l T2

Tex:

MCQ (Multiple Choice Questions):

2% 5: Accommodation-9 (F¥ ETEH AT TS T 12
A. LED Light

B. Electric Iron

C. Radar

D. Fan

e 3: Trof e @par fSeieat (9 [a @e?
A. @fefte

B. wi-ififee

C. 2Twioe



D. RGN

or) ©: ATIfeTd IEHLF SIS A NS FO?
A. 800 W

B. 1000 W

C. 3000 W

D. 120 W

e[ 8: PoTIfe PR 9 (W57 &9 [ @e?
A. @fafte

B. Fenfiioe

C. 2Twioe

D. fafqeg=e

o ¢: T (T ¢Te FITSETI [y 772
A. (57 3B16R FIeTs

B. “rez F134

C. aRites %

D. TIZeRMG #718a

Matching (f3e1 3 ):

Column A (fs =texr) Teq Column B (T re)
A. Accommodation 1. Light, socket, fan
B. Bridge 2. GPS, radar, radio
C. Galley 3. Electric oven, refrigerator
D. Steering Gear Room 4. Hydraulic motor, control panel




1
|t

Te3%q (Answer Key) — R

7% 2% 8 Tea (Short Questions & Answers):

¥ >: #T? Accommodation S (FF R (FC II2© 27?2
TG ST, T, T 8 TS 7185 AT (@ &HT® (@ |
g% x: Bl Fremw e (e ggten =@

Tow: @RS (AT FETRGAT ¢ FGH ¢Te. @ Ao, VHF, 95w, T 63 Teriin |
o] ©: MIfeTA 2N (Ao @Tre Ft Fi?

Tes: TGS ere, e, 2T T, NRAIGISES A TH FAoe @ &hoe @e |
or 8: FoaIfae forg Fe FRGE T @Te Fi?

Tes: 57 @6w (Hydraulic), 3 Tobe e |

o] ¢ (B (TG FTEETETI 341 T2

Te: TS (I LT, @I U (SACAGT o] [WE R &y |
MCQ (Multiple Choice Questions):

2% 5: Accommodation-9 (F¥ ETCH AT TS T 17
A.LED Light

B. Electric Iron

C. Radar

D. Fan

¢ Tes: C. Radar

o 2: B fyre «par feeizafs (e «@ias cere?

A. @f&hte

B. yifite

C. Toive

D. TG

&P e D. TERGS



o o: AR IESHF STSTR AT “ATeAF Fo?
A. 800 W

B. 1000 W

C. 3000 W

D. 120 W

P e C. 3000 W

e[ 8: PoTIfe FivE 9 (W57 (&9 [ @e?
A. @fefte

B. Fr+itiioe

C. Zoste

D. fifGuzst

¢ Tes: C. Tosie

2% @: TR (IR0 (TS FITHCETIC [0y 722
A. (57 351G SRS

B. #3117 11

C. orRIEs T8

D. ©iReRHT g

P Bed: C. SIRIEd T8

Matching (&1 3 ):

Column A (s =ig=) Teq Column B (¥ ¢=Te)
A. Accommodation 1 1. Light, socket, fan
B. Bridge 2 2. GPS, radar, radio
C. Galley 3 3. Electric oven, refrigerator
D. Steering Gear Room 4 4. Hydraulic motor, control panel




29T A% (Information Sheet) —9.5

R ot arafis afes TS tofd |

Tm*78 @ STahe A Cofd Face =T |

R¥7<g (Content):

Qb SEliae AnifeeeT (Basic Electrical Parameters):

@. | sffafs (Parameter) EISIE @3¢ (Unit) | 43 &S5 BN

(Symbol)

> | ®TE (Voltage) \Y Volt \Y BERGLT 2R B
19T T

X | @S (Current) I Ampere A BRGNS T T

© | @fePBTeT (Resistance) R Ohm Q FIAT AR AL AT

8 | =rem® (Power) P Watt \\Y% e #fes st 719

¢ | *f& (Energy) E Watt-hour | Wh/kWh | a2 smeca sraze =fe

Y | 515 (Charge) Q Coulomb C BRGNS At

9 | AT C Farad F DTS ST FAIF S

(Capacitance)

b | =35 (Inductance) L Henry H EFET I
MECSCREIE]

5 | @t (Frequency) f Hertz Hz s ETFCS brara IR

So | AneTN F1ga (Power PF None - RIS G

Factor) (Unitless) SIS ANSANTR

Sere

B sefee amre:

@ 1. Voltage (V): oitse 1 (e 9 #1477 (Voltage) =T 96 [Rqa sieay tagfos xifew o<l
BERGACE 93 77 (ACF o RATe beiivet FITS NIRRT ¢ |

TSI IEACT:
(SITo& & (A5t b1+, T RgiR 2I0ed o) QemIY *If& THaaE 6 |

(SITHET OFF T (S5 | 379 edfes =1 V|




@ 2. Current (I):

FEG (Current) T 2ETRGES A91% | @ff (@gfes ARG «F 7 (A0F o7 [T SERGER Hellbas
(IR |

LTSI I
IS 2 G0 AT wey e e e Io T 3ERgy a7k ok, O SAfwer |

& @ (Unit):

FIRCHT 933 T WIHF (Ampere)
2rSI% (Symbol): A
% TR

o @5 LED aifeq F1tars 2t =it 0.02 A (371 20 mA)
o G FIF ALRFNS 0.5 A (ATF 1.5 A ITD I FE

@ 3. Resistance (R):

@f&eBi™ ((Resistance)) T @3 (@gfed TAMIR (@apfed Qe A MeTF Fwel | «ft fTd@d 3
Fo0! R 2R (FIED) B TAMIER THTT @Te AR |

TSI A0
@B O G0 el JT Rye &RCS ST 3 A I (7T |
& @RI @7 IR

o AfiIRFT s
. org (@ o)
o THAMITHT «F

o SNl

X &% (Unit):

@I @ =T @=A (Ohm)
281 (Symbol): Q.

4> Twrger:

o 4> (=6 LED @fewteas v z0e i 220 Q|
o 5 I TITT GIEEBIFT STF (@ T AT (Soo 97N Il ©Fe @)



92 9@ (Ohm’s Law): 82039 @ S@rd, 33 stomar a1 ffne sromman o3 -tk w4 i aafzs
IS (1) 97 ~Afwe, dErge corve (V) @ e Tigeifes g @t (R) 3 oo sigHifes i
FRBIAITSS |

R -ffes ei:
V=IxR
I,

o V= coiwwE (Volt)
e [ =3I (Ampere)
e R = @fewbyr (Ohm)

@ (AT RS G5 ol AreAT A
. JFIED ([T FACS:

I= V/R

3. EfEPBIT @9 FACe:

R=V/

Srre:

3G A @EEBIET 10 Q @R (S1TBE 220 V e, IS FO2
[=V/R=220/10=22 Ampere

@ 4. Power (P =V x )

pfes srena: w@apfes «rew (Electric Power) 2T [fwe ssiea @36 tampfes AfRes @ sifase fage w5
1 TeAY 2, SICF 0 (Agihed ANST |

REERCEIGH

a3 Tg F© re [Rgie YA FA0R, GIBIR T ©F (AT “Mew |
4 sififes e

P=VxI

(T,

e P =“nemw (Power)
e V = oW (Volt)



e [ =30 (Ampere)
X &% (Unit):
36 (Watt), &sis: W
EIGESLE
@36 T 220V 8 0.5A FIES @7 |

P=Vx1=220x0.5=110 WattP = V utimes I = 220 utimes 0.5=110 1,
Itext{Watt} P=Vx[=220x0.5=110Watt

e, FINHT AT Sdo B |
@ 5. Energy (E=P x t):

gfes «aife : tagsfes «aife (Electric Energy) 26 (12 *If& 3t tagyfes itas @6 e 157 03 935
TFBT T47 Moy 1fTe 2 TGN 1 TG BIETe 42T I |

REGICIEGIGH

T© AN f[gre R T4 7F, ZZ [Aifess *Ife <9 27 |
sfifes eear:

Electric Energy=PowerxTime

E=Px t

CATC,

e [ =gfes *f& (Energy)
e P =9sTq (Watt qa kW)
o t=7ITF (YD)

XN &&= (Unit):

o eI g T (Joule)
ASIP: J
1 Joule=1 Wattx1 Second1
g7 @FF (practical unit):
faeenis-sren (Kilowatt-hour) 31 385
gste: kWh



QW‘T:
@35 &5  fFeeeait (kW) *fe 2 I 3 S 2 T 5T —
TR,

Energy=1 kWx2 hr=2 kWh\text{Energy} = 1 \, \text{kW} \times 2 \, \text{hr} =2\,
\text{kWh}Energy=1kWx2hr=2kWh

A kWh 37%® =&

o R e fome wace
> 3TRG fagpe = » Feeenit-smenm (kWh)

Twigget (Example Calculation):

TARR 5:

GF(6 230 V AT 2 A FaD A_1T® J0T AN 20
P=V x1=230 x 2 =460 Watt

TUIR Q:

@3B (B 1000Watt FXSIF X 57 Bl *eT Energy 2

E=Pxt=1000 x 2 =2000 Wh =2 kWh



l
4

(T < (Self-check)-9.5

AR emerea 7w ax fer s Sotef 2512 390 |
15 e 8 e (Short Questions):

o 3: FIED I GR 9T GFF J1?

Ten:

o x: @S F @3 @b Frela e T2

Tea:

on ©: 2SI Freid el Far =32

Tea:

o] 8: FPAMTIER 9FF FI?

Tea:

oM ¢: “NSA FFT I (QIR?

Teq: G IF AT GR (NG “1eqcad M| PF = Real Power / Apparent Power

MCQ (Multiple Choice Questions):
o >: @O aFF JI?

A. Farad

B. Watt

C. Ohm

D. Ampere

o 3 G AFE (©Ise 230 V @ FES 2 A I 26T F92
A 1I5W

B. 460 W

C.230 W

D. 500 W



o7 o: FrehE 9 I

A. Newton

B. Farad

C. Hertz

D. Ohm

o 8: (I [gye ¥ AT gFa?
A. Watt-hour

B. Ampere

C. Volt

D. Henry

&% @: AR FIFCH A A Fo?
A.0.5

B.0.8

C. 1.0

D.2.0

Matching (e F<ew):

Column A (°RifSf®) Ted Column B (43/35147T)

A. Voltage 1. Volt (V), 3=wls @R

B. Current 2. Ampere (A), TETRGTE &R
C. Resistance 3. Ohm (Q), 4t v

D. Power 4. Watt (W), =ife

E. Frequency 5. Hertz (Hz), @fs @acs v




[
1

v

Teq7d (Answer Key) — ©.5

1% 2% 8 Tea (Short Questions & Answers):

oA 3: JEAT F AR G 9FF J?

TEd: TETRGET AARCE FAT AT | OF 9IS WIRIT (Ampere) I &OF & |
on 3: @O FF @R «ft FreR Fie 2

Tes: (@IerBr™ 7eetl g @3N efegsae | «ff St 97 |
or ©: 2SI Freid efa Far =32

Ted: SR = (Slve & @5 (P=V x ])

o] 8: FPAMGIER 9T FI?

Tes: Farad (F)

&A% @: AT FIEA JI @RTA?

Teq: G AT AT GR (NG #1eCaF W7® | PF = Real Power / Apparent Power
MCQ (Multiple Choice Questions):

o% 5: @RETHITR 9% F?

A. Farad

B. Watt

C. Ohm

D. Ampere

¢ Tex: C. Ohm

o 3: @36 AFE @Ive 230 V GIR FIES 2 A TE ANSTH F6?
A 115W

B. 460 W

C.230 W

D. 500 W



r Tes: B. 460 W

o) ©o: PR 9T e

A. Newton

B. Farad

C. Hertz

D. Ohm

¢ ©ex: C. Hertz

2 8: (L [yye *Ife Wefw g5s?
A. Watt-hour

B. Ampere

C. Volt

D. Henry

P ©ea: A. Watt-hour

& @: *NSF FIIFCHA I T Fo?
A.0.5

B.0.8

C. 1.0

D.2.0

2 Tes: C. 1.0

Matching (=1 F<e):

Column A (7ifife) e | Column B (435/311T)

A. Voltage 1 1. Volt (V), 2=T5Gs &

B. Current 2 | 2. Ampere (A), TETRGER e[IR
C. Resistance 3 3. Ohm (Q), 34t 77

D. Power 4 | 4. Watt (W), *f&

E. Frequency 5 5. Hertz (Hz), &fs Gt v




s

39T 5 (Information Sheet) —9.%
AT T91- ©: g apfos S toft il
S8 @B JETHGS MG Cofd Fare AT |

R¥7<g (Content):
>. fifser fFG (Series Circuit)

@ GEI:TI 9T AT SCSIET TAM QT 21 GF Y AP G FED ©Iend T4 Mew 93 At 27 27,
47 it Fifae AfFS e |

@ ey

o JFD I SAMICT I A |

o It @O =Ri+R.+Rs ...

o TG TAME IF T0T AR AT 7 2 AN |
o TTF % &7 |

@ fom:
+ — [R1] — [R2] — [R3] — -

45 . wiy=Eet A% (Parallel Circuit)

@ A TIF TAMASTET GFACH GFIEF AT Y& AF IR ATSIH0 SAMIT AW FIE 2T 2, O
SIF AT TS 0T |

@ ey

o (SITHE T *MRA AT A |
e @ =L+L+1s...
o (Wb oI I TW:

1/Rtotal=1/R1+1/R2+1/R31/R _total = 1/R: + 1/R> + 1/Rs1/Rtotal=1/R1+1/R2+1/R3

o I TAMT IF F(ENS AT BIe] AT |



O foar:

— [R1] —

r —— 2] —— -

L [R3] 1

4 o, fir %5 (Mixed Circuit / Combination Circuit)
@ el 4T @ TFE Fg AW Fiface aae f[Fg ATREE I ACF, I ©iE N AFE @1 27 |
@ &y

o «fS FffFer 8 “ATIENET SO (AMHEy 92 FF |
o TITARTET Gy QRC 2IFIFIETT LR FNWeTy (ACEHI (I7 ¢, “Ata Pifer @fewoiist @ 341 =7 |

O fa:
— [R2] —
+ — [R1] A [R3] — -
L [R4] 1
fiferer TG fow
——[R1=5Q] [R2=10Q] [R3=15Q ]—

| I
() )
V =60V — Mifqw S ———

g9 3: (WG @I & 41
R total=R [+R2+R3=5Q+10Q+150Q=30Q

197 3: (NG FIES @ F4T0

SR G ST

[=V/R=60V/30Q=2A

P (TG SE5: 2A

(Frfvre 1T 7 @fEPBIE W FIE6E AR)



g7 ©: afefs cfersiem Sow ceitdw o (V =1 x R)

V1=1IxR1=2A%x5Q=10V

V2 =1xR2=2A x 10Q2 =20V

V3=1xR3=2A x15Q =30V

Check:

Vtotal=VR1+VR2+VR3=10V+20V+30V=60V

60Vtotal=VR1+VR2+VR3=10V+20V+30V=60V

P TSI Fie 0T |
[T Somrezm:
Ao T (Q) JTD (A) ceeEs g7 (V)
R1 50 2A 10V
R2 10Q 2A 20V
R3 15Q 2A 30V
5 30Q - 60V
T ARG Ba:
——[ R1 = 6Q ]—
V = 12V ——[ R2 = 4Q |——
[ R3 = 12Q ]—
@ Tomi:

V = 12V (55 @f&551eat 1)

e R1=6Q
e R2=4Q
e R3=12Q

g+ 5: (G PB4t




2FAIES JFE (6 @feor= <
Rtotal=1/R1+1/R2+1/R3=1/6+1/4+1/12 = 12/6
=Rtotal=2Q

4% 3: (B IS (I total)

ST I S
[=V/R=12V/2Q=6A

P (TG S5 6A

gty o: ST @RPSITR Sota Fies:

SIS HIFCE (SIoq 7 @IEHIIet 7+ (12V),
I {RI} = {VI/{R1} = {12V}/{6Q} = 2A

[ {R2) = {12V}/{4Q) = 3A

[ {R3) = {12V}/{12Q} = 1A

v

I {total} =2A +3A + 1A =6A \]

@"Wf‘{ <H
@fepR T (Q) ceieoe (V) JCEAD (A)
R1 6Q) 12V 2A
R2 4Q 12V 3A
R3 12Q 12V 1A
2y1 2Q 12V 6A




5.

' §

5T < (Self-check)-9.R

fffe emete {6 Sew e = Soierfa 151% 326 |
1efe e-8ea (Short Questions & Answers)
s. Fifaer ARG wic qe=?

T:

3. AATRIETIRT Ao A8y 2

T:

. firy 7RG e

T:

8. Fifse AT % @fentr= el T F41 =32
T:

@. *TREE AHE NG @ PO 74 F1?

T:

stz (Multiple Choice Questions)

>, Fifse T corctw [Fei Row =2

a) NS

b) @EPEIT WgATS

C) IS SR

d) AteTTTeTSR

X, #AIRITIT AR I ST A2

a) FIET

b) caferBi=

C) (SITo&

d) eireT=



©. @36 iR JFE qcacz R1 = 5Q (tifser), R2 = 10Q 8@ R3 = 20Q (#7&er=) | R2 @ R3 A AT
Qo™ Fo?

a) 30Q

b) 6.67Q2

¢) 15Q

d) 7.5Q

8. 05 (@I FE a6 THAWIF 78 0T 271 A6 I3 T A2
a) TR AHH

b) fe 1S

¢) Fifae 16

d) FTehe AfFS

¢. R=10Q @R V = 20V 0T TS F© A2
a) 0.5A

b) 2A

c) SA

d) 10A

Matching (371f52)

A T B

>. forfaer 16 >, (OTE o &7
3. PRI ARG S, IS o 27

O, ST q 3.V=IR

8. R total (Series) 4..R1+R2+R3
¢. R total (Parallel) 5.1/RT +1/R2 + ...




v

Te39q (Answer Key) — 9.3

1% 2%-8ed (Short Questions & Answers)

s. Fifaer G wic qe=?

T: (@A 79 @PBR ATFF 7 9F 9T A I ATF GR FEH 9F 20202 27ifee 27, oite Fifie A 30 |
3. *FIRIEE AFHH A8y F?

T: qre 2ffsfb TAMITT (SITHe TN AF, 5 TS [Kow =7 |

o, i IS Fi?

T: fifaer R SIETIeT AT @ e @ AEG Afde =7, o i S 90T |
8. fifse ET % @Bt Frei o1 41 232

©:

Rtotal=R1+R2+R3+...

@. SRR AT @G @ EEsie @ Fr?

©:

IRtotal=1/R1+1/R2+

MCQ (Multiple Choice Questions)
>. Frfse R corrvw fFerg o 27

a) ST

b) @RPEITR TS

C) FIEG IR

d) QAT

3. ST AT (I AT A2

a) D

b) @feoy



C) CSTTE
d) sineaw

©. @5 iy MfFE 7eaez R1 = 5Q (Fifder), R2 = 10Q € R3 = 20Q (?51@1e) | R2 @ R3 @3 ey
@B T ?

a) 30Q

b) 6.67Q

c) 15Q

d) 7.5Q

8. TI6a (&I FEH @I ST 72 ZCT [0 AFs I 20 A2

a) TR AFH

b) fie A6

¢) fifsrer <5

d) serte s

¢. R=10Q 4R V =20V X FI&H F© (A?
a) 0.5A

b) 2A

c) SA

d) 10A

Matching (3515)

@A S @B

>. Prlve WS > S, (OI08 Ro& &7
3. oIy REG ] S, IS Row =7

©. G(IF 7q © 3.V=IR

8. R total (Series) 8 4..R1+R2+R3
¢. R total (Parallel) (q 5.1/RT +1/R2 + ...




|I;l;'|
39T B (Information Sheet) —8
R 9-8: oiTeT @it T 54|

TCHTS BiTe ST F40® IR |

R¥7<g (Content):

ESHIIE I STIRLGIIT SR T X @36 s @A IEHGE ©iF I (@< e 26 A1 42
e SreTeE (Channel/Trunking) ST Broiw 1 & | @t YeTes 1w, ofiveg @ 7ealfos @e grome
GJ IR 7 |

= Rcn

BT T Gif%e FET 4o qf 2150aa ol 7P Al (P NN oot 212, [T WA Il R A =7 | QT
FIRET 1 Ol B T AN 7% 90 2F |

& O SR Sotmie:

S et
B5ee (Channel/Trunking) | OIS 9T (FRET IS &=y 7
Fe (Lid/Cover) ST ST BIFAl
QT [ @5 QA G (TS &y
T s feafs ce o e =t
& 591 / B1% (@ AGF AR S
% ¢ I IRGRCERSIRIEET)

K 719 owa:

o SR @ IPTNINGH ZTHRHII (oG
° TG A (R EFGHIE P
o ITIRGIR FCGE I 8 T
o IRTHIT 7R, FPREN, MO TN o7l

RIS R ERCER SEIE

>, fztom (TR JICFT FS (ATF T AW
3. ARG T TR 0ET R0 ©IF SAfSs 31 AT




o, Ao (T GTATICNCET 1 =0T SRICAT A
8. YFARIRRA G2 HIE AT IR ST AR
X o
ST T
S. 46 @M ST SRR QR {6 (T
. FI &Y AR ST e AF

©. VIR FANTACAT

0T, feibe, (ol Cofi—a17 Fa0e =

R, &FETeT (ST €q9):

RED) T BISEXE]
PVC witee Aos AT IS, AN-SA 2T
GI wiita MTOIZEC (TR ST e, fRig ST
SR ByiCaet T 8 (GFI2 ol ffee
L Freewesr GBfet wrieat:
A T o

Eiry IIGERCEINIER

oW B, doN, @@, B, 7

BISEG (9T FATF @ AL (A

At w&rem, “ifenfs, sger e

SpfaEt IR, ST @

QI 32 FB X S0 Fb FCT G0 BEF 135, WFfE Jifs, FPifere T 3 /-F4 “Meq Jeeox AT sricae

ST & TSN ANQT AT @ SifeTdr (et T |

WW

o T MTE: S F6 7 S0 Fb

o fTOIZ:

O O O O

s Bea 35

6 w=3fT qife

> Frfere =7

f6 -F s w6




&R e AT SifFre @ A

@ | T sAfarel Rwaf e
PVC ot (20mm x 20mm) | 9o F6 (AT SAee @ | 6T 8 bR 7R oy
FI2T/ACHHR &)

R | PVC witwet ok B BIICAE BIPIE &) BICACER (TS ST

© | PVC @ (90° i) 8-¢fs e (IR &y

8 | PVC o wexw NI T, IR0 8 ATHCE (FIeT
erets &y

¢ |3 @[ 1.5 Sq.mm F4E oF ¢o Fb &85 @ FICIR &)

Y | o @R 2.5 Sq.mm FE O 0 T6 G ACFCo &)

q | P offea o NI AN 2T AL Sy

v | P (e 935 oft (BT #1125, W=12fe ifs, FCag
)

S | T 2 I o2 INE6 > @6 forfere 3 AT &y

So | ® e LTS TCoT I @ fOIEsT MSToe &y

S | o FIoR ¢ RGN S (TG R (&0 ARHT I T

A\ @5

o SIEF S TNy @ A, @ SIS TN I I |
o 3L 8 MHBH TIZH ST (AT 55 0 77 |
e PVC DIt AT (@ 7P 1 ], ©IF *if® 372er 17 |

32 FB X So Fb TN &= HROCAC TR 6 ABFH® &g

5.WW=

o YRS (BT PN € I (T & 4Fis 12 2fee x 12 Zfee (30 @iy x 30 @ifi) AiZces J2peAe

[T |

o TS 8-¢f5 I3b (2B, TN, MF6) W3 N AFS @F= (MCB) #rais 917 |

3. ABFbE fTei:
TTSIRe™ W TG ¢ et
fafq 1fF% @@= (MCB) e 8 AfES Sgafr 10A I 16A MCB I<27 341 27 |
BTT =735, FIF 8 FHF & AW GFIF SIE |

FEfie (RCCB) 31 3w Gane e § aige | AW SCH6 (A0S {1 s = A, 1 qifere farerer
TG MTITS |
e (Fuse) SIS AT BT AF, o MCB @ 3597 |
a1efee (Earthing) ToTE wFel, IEFGT *F 8 *(T MG (AF JTFE G |
IESEGERIE eSS ¢ g
fafs 16 @@= (MCB) @G 8 AFG St 10A At 16A MCB 5321 41 2 |




| T3 =185, FI ¢ AHHA & AW G ©IE! |

HLHCHA:

SRR AT
FEHTATE ARE 12" x 12" (30 @ x 30 @)
MCB 10A 31 16A, @ETe St
RCCB f=rere™ oy, feeE 0 o
amefe GOETD

TSN I AETACH AT iy Afere ARcem At 435 @rE ~heat A

JIETTATH TSN BfeTS 8 ATMTS 2N AT G FAFSHT JIHRTT ARS8 @t @i Siferst fes mram
{4

JIETTAC NS AW 99 PV C JZHETC T3 @ 477

T | JE5CATS AW (Bfe) | W (T x Bl x TSN (FifN) | TR @ I

> 8" x 8" 20 x 20 x 8 (RIG T, (T (=T &5, -9 I3
Gy

3 12" x 12" 30 x 30 x 10 e WIS FICE, ©-¢ F2b A
(CRAERST

© 12" x 18" 30 x 45 x 10 TR SAFICET IS, AT J35 @
cRACERETIS

8 16" x 16" 40 x 40 x 10 T SR Al (BT SAFER Sy

¢ 18" x 24" 45 x 60 x 12 ST, FIBR AT T IIEF G

Y FIPEIIESC (TNOND) | eArare S T STe &y, I PIEHT &y

wfefae we:

o OISl AIRTS 8-12 @I, OF ¢ @ AR Ff«ee |
o ISy I®E: MCB, RCCB, 7w, 335 Toii 7@ a1 T |
o AN ST WA PVC IR 41 T, T1 e AfSarat =7 |

BITE SR TI7© LBIS TR 8 FCGIe TeREH Sifew:

EEEEg 2% ez (Protective Devices) [IRT 8
5 ey 16 @@ (MCB) SORFICID 3 *G M5 (A TAF
R 7P (RCCB) / Residual Current ETIGT *IF 8 TS FIT (AT TI%T (AT
Circuit Breaker
© %% (Fuse) GORIIACHA (0@ O 21T I ARG I FC
o
8 e &t639 (Surge Protector) (SITBE ™I18F (AT [COI2H 8 OF FAF IR




¢ | amsfee (Earthing)

| =I5 ST @ =6 (A0 e emi eI

@e | g feeiza (Control Devices) IR @ et
> 735 (Switch) FG HI-IW T & IIx©
N ([ A5+ (Push Button) frEe FE@a & @ IB15/557
© et (Rela) Ry el @R Proryer awiw
8 5184 (Contactor) T (=TT BIICI & FROOK T© FE I
¢ 1@ (Dimmer) SCE T FR PIC THaees o=y
N 5181 (Timer) a2 s #fta MRS oI T 7 T4 &
FCHCA:
=t [ESECEREEETE]

aese o3 | MCB, RCCB, Fuse, Surge Protector, Earthing

G (o Switch, Push Button, Relay, Contactor, Dimmer, Timer




F
[ §
(&= (6F (Self-check)-8
fRRfRe emerea i ox fer st Sote A512 390 |
%% &rared (Short Q & A)
>. BTG eTifae e
3
3. S syt e gfadr e
3
©. 12 36 x 10 FB e (5 il siecer el T e 2ee #/a?
3
8. MCB 3 Fi&t 91?2
3
¢. WP (RCCB) 0 &y aq%e 23?
3
b, 12" x 12" fifefs FZpeare sMurRere Tt 736 I @ 4179 FACS ANE?
3
q. TIFT F1?
3
b, TSR (@ wPgal?
3
9 <= o=t 2y (Multiple Choice Questions)
5. DITCeT SRR Gy (I SAI IR Pl A2
a) ItaR ffer
b) PVC SI1et
C) (TR Bl



d) 25 ey

3. 057 @EG aibwite fTerge?
a) 6

b) MCB

c) o< I

d) R

©. 12 35 x 10 T 051 @i fCoizem™ o 3 19 2.5 Sq.mm SR J37e 23?
a) Bea =35

b) fifer: w5

C) *INeAR AFH

d) @=12fe Fife

8. [Moa (T FcgE fToizne

a) feCw

b) W=k

C) F0IE

d) A& AGFT

€. 13" x 12" JIHENE Foul J26 A QT A4l T2
a) 1-2

b) 3-5

c) 6-8

d) 10+

& wifer (Matching)

o131 / ToamiT e TR / IR

5. PVC wyieset ) OF I (I T I[HFS 7Y

3. MCB ) 5 AT 8 GO (AT JFHI

. RCCB ) @Qifes feTtaer (AtF Ja=!

8. TTIFT F) IG (T AR & SCERGIHDLS H25




. JZBERTC (12" x 12")

) 426 @ @G LI S (/5 I AT

b, 7P BT

) G BIE/aF FAIF & BT ([Tl

q. T

) 96T IS DA &) I

v. - sireza w6

q) RAyyfed Tq AL & A6

1% &% @ e (Short Q):
5. MCB &3 &« 3%t Ji?
3

3. SEFE (RCCB) 9 & 3% 772
3

. frCw (v TS =2

3

8. FOIFA J?

3

¢. TR S e 37 T2
3

? 32 REER 2 (Multiple Choice Questions)
>. Fton @IF feoies =6 AT (At Ja=T ¢we
a) I

b) %%

C) FoIE

d) femra

2. RCCB 31779 =3

a) JICIT AR &=y

b) CSITow fRECe =y

¢) feltas s e T &=y

d) e frEeers ey

. S Fer wea:



o

a) AFE I TR & ANOHG FIE G

b) (ST G &y

¢) TN ferracers &y

d) T BEAE &y

8. (I [TeiRy q@ (=T fyae a2
a) R

b) Fo15a

c) I M

d) frew

¢. e @ FrgE ez
a) MCB

b) wRie

C) o[ A5

d) free

& wifsz (Matching)

AFES/FTII o2 Teq

FifeT / g

1. MCB

a) GORIEG ¢ *G A (AT I

2.RCCB

b) tapfes fitee AeHa @ Fw!

3. fFtm

C) SefR& AT G AFT I

4. F0181

d) 7@ =TTC frEee @ TGOS F26

5. = A

e) T BE]/aF FAIF T BT @reI




B

Tes7d (Answer Key) — 8

1Y @rared (Short Q&A)

S. DI ST

T3 (T 1 SRCF B BICACETR MG RS 8 eSS P %l |
3. ffeft srtate g Afadr Fre

T O @ (FIES AMREF S (AF T I AR UG ST AT |

©. 12 35 x 10 Fb e 15 ISl siacem il T e 20 #{=?

T &IF wo Fb (AR SR G ToRER &) |

8. MCB @3 Jiet S

T GORIAD @ *T IS (AT ARG 7! (T |

¢. wRME (RCCB) 0w &ay 7% 232

Tg (Ao Tiae @ ARG *IF (A0S T Meo |

b, 12" x 12" PSR 2R ArqRere Fob 425 I @[ FT FCS ATER?
Tgo-¢ o

q. TFT F1?

T G3fG BETF@GRUHIAGS H25 AN IG (+TC fzrgel 7 |

b, QTOfOR (7 wFpel?

T3 *G IT ¢ TEFGS =T (ATF JTF (T |

32 fRAB 2y (Multiple Choice Questions)

S. DI SRR & (PN SAMI IR Tl 272
¥) oIt +ff&r

b) PVC wiiceyet

C) CTI=I Gl

d) 2f6s e



3. oo (oG @tbaive ferza?

a) I

b) MCB
c) I Mo
d) faet

©. 12 36 x 10 T 0 Weoe (I fCoiRem™ & © (319 2.5 Sq.mm O JI2© 27?

a) BT7 =113
b) fifer: T
¢) “re s [
d) «=1zfe aifs

8. w7 =G wcgier fTeizsre

a) feCw
b) SR
C) F0IF
) et ets 3
5. 12" x 12" J3BRICE Foul J36 A QT AT T2
a) 1-2
b) 3-5
c)6-s|d
d) 10+
& wifse (Matching)
ABFO/FCGIT fToIZsT Teq | ISl / @
1. MCB a a) SORIIED 8 =5 AFE (AT J7=l
2. RCCB b b) Agfes e Fresad @ JF=
3. frew c ¢) Sfefie SIS et AfFs 7% Fal
4, 5137 d d) TC (T EER &y RGNS F26
5. o 5T e e) T BE]/aF FAIF T BT @rSI




71w 2% 8 e (Short Q&A)

5. MCB @7 241 & 12

T3 SORIIED ¢ *T ARG (AT ARG I e |

3. WA (RCCB) T & 0% 212

T (Agfos foTeae A1 RETHES *1F (A0S T ee |
. FSe (4 IZ© T2

Tg sl FIES 100 O 2% fea TMFS 79 F40o |
8. TBIET F1?

T3 @I FEFQUPEDLS 735 A IG @16 @ 7 |
¢. To St Fite 3z =2

T ST T TR “If frgeets &y |

P <= N5t 2 (Multiple Choice Questions)
>. feea i fGeizat =I5 MfFG (2es el (e

a) %5

b) MCB

C) F0IF

d) fewm

2. RCCB 353ze 23

a) JICIT AR &=y

b) celtbe fRraees ey

¢) Fias FES e T4 &
d) e frEeers ey

o, fFoe we A

a) A I T T ASTIE I ATET

b) (SIS AGIHIT Gy



¢) ¥ fezraces &y

d) T BT &y

8. (T [ToI3H T (AT xas F&?

a) e

b) =557 |4
¢) 1 A
d) frtw

¢. f9a @t FegE fTezae

a) MCB

b) wi=fifE

c) oI /6w

d) from

@ wifsz (Matching)

ABHOE/FTG fTerZ

FRFIRe / f@=et

1. MCB

a) SO @ *I5 MG (AT F+!

2.RCCB

b) pfes frae AeHae ¢ Fw!

3. fFem

¢) Sfefe FIES e MFs I7 T4

4. F0181

d) IC @TE RECeR &=y 2EREIIEETS G206

5. o 5w

o |alo|c|e
@

e) TG B/7F F9 & BIAAT @O




iyl
AT Mo
I TG PEG &y Mareiel S (1% I55ee) ¢ e [faeier 432 ewpsd, =
TERICAS (AP1ed PIEBINE 89 FM! 4A0TF JF AF — @9 e, *6 AT, ETHhe *, e, «de
SRS O | fT5 IIFCR @FE ¢ ABHOTONI AF© AL (R SEATHIE GG IHIEC 8
RRTTHTSTAT ATFCA (AT JCEA:

e ST HF 6T CTEG BIEe 8 [@eETT
5. EHIOT IBICIC ¢ (FTTHTR

BTG /AT feaer

IMO (International Maritime Organization) | (&< GT%5 ¢ Pifweiaba ey care Mo |

IEC 60092 fifeer (e TG ST, TTBCETHT QR SRR &y
S| OF IBIO |

SOLAS (Safety of Life at Sea) R ETfs TS wiweiies pfe | Agfes MEsem
fTarerer e B |

ABS (American Bureau of Shipping) Rules | (U&7 ZersGaiie BTt & N i1 BIrere |

DNV GL Rules TS (i (@& Gz CT(G ARCeTE |

IEEE 45 W BTG B SR 8 AT |

. G 8 FINT (@ETETHT @ T0e

. G (B AT «OF SRS @ (WA GBS [T (T S LI (T D) |

. G 355TTE Sfaizcer (BDS) (AF SR Farel 7oifFe 6y Mame ey |
. Fra e [fee @ e Sfafaafae @reifaa sreredtt @rsfE Ai2we3s ¢ @i |

0, & CTRI NS 8 ArTeRS!

. arefer (Earthing):

T (Ao TFANS @2 I AT QBT T AT, Aee =T A 1 foeasee i< afowary =7

o

. Ao fTelzH ITH:

MCB, RCCB, f5%% @ e &t539 3756 I(d SORES, *5 AfFG «Ie s (4w g% Mo Fare 201 |
. @R @ oI Fre=a:

IEC Yoo 518 S WY ARTIC T SN (FRe (T @fEeois, sqbRers) U3 908 A |
. SR FTBCT:

axifae s e w1, Pl sriteer a1 (I5T Gieess Arets =03 AIre e e ¢ wrem Ao G I |

. fFafire Tweta=e 8 o1



FBTTIRT TAC=R 8 (G5 (P @S5It (536, foltas FIEs (53%) F90e T |

TR (@EFH:

Afes Siew Afstary ¢ MaEcd &= SoRe 9% ag |
8. MY fri<ett @ oot
Ao TFATST T T et (AT SEIEr Afere @ Syt fgae |
Fiters 7w ¥ PPE (Personal Protective Equipment) 35917 |
RAfes Fe vy s ¢ TEEPEERT U T |
€. (AT 8 FNRCETIZ o1& (TIF*I1eT)

Convention-for-the-Safety-of-Life-at-Sea-(SOLAS),-1974.aspx

framefer sterer AH12 <11 A |

IMO: www.imo.org

IEC 60092 Series (Marine Electrical Installations)

SOLAS Convention: https://www.imo.org/en/About/Conventions/Pages/International-

ABS Rules: www.eagle.org

DNV GL: www.dnv.com
R TG PEbeR e’ & i GIErs toff I er, ATe Fier T 7107 7] sl @b

£} e e BOOT orel s

i T BRI ARG /A | Ty (I e =)

5 aTefor @ =it T ZEAS G TFAS AldFOI
el 41 7R A

N AT o MCB, RCCB, f¥¢w 2erifa

SPBCETHT FAFFOIT ITB @ FIe T 1

© (ST 8 Ol T IEC 60092 =St s sifaea=
T (& fRet IR T e

8 e7IfeR @ BIITfeTe wTifae FIfST oot <1 G
ARSI T RCACR hel

¢ TG BT BT LIIIET AT, ST I
SGREFE fere T 200 fF

Y B (GG e Fpqeeia @fesrst (65 w1
TR foat

q feras FI5 (GF5e RCCB/sfife sfwiftsr #difwe
2R e

v TG LIEF GIZ BEF G e ST SHgE




BISEURCICRED]
> FIHRATE A2 8 FBHCATG TR AIZCEF GR (FTCAHTR
GISITH A5 zwER o=
So (T 2 8 ol TS TOF S TF ARG
emf*e e 6
5y | FEET aferper gsfes faterer faaea Foiar
effifFe far
53 Ffee I TG Fted W PPE <219 41 30R
(PPE) foell
yo | S @I K (@G FFutel FE Farz o
FRSITST
58 TFEE OB G O TFE ST RgR TR e [&ftegy
Rfegeas I3 40 S
NG RFF TFANCIT WS AT TN T 2"
e f&ar
BISEGRDIAECIP

o IIE UF FAK A AR 2FS! TN U (b6 AT I 6T @ TFoAIfeq GTfB 513 Tl
o ‘T TEF (oIt o Yl [Te 7T |
o TRI-« OIT (AT AT A LTSN (+15 foTits =07 |

Sl %be w3 @ffE®a (Electrical Fitting Procedure)

>. AR ¢ egfe

. FIER QAT ARFR @ a7, =1 618 F¥47 |

. AT BT 8 Toiaaet eFS AT (F GIROE, OF FoH, (e (61, Tt Topfvr) |
. rfoEa &y A9 2T @I QTS ARG, Y2069 KT @ N et 747 |

3. fawye s 75+

o IH R ST LA AT AT (ST 1 GTH F2b 7o) 7% F47 |
o (SITHE (B35 e fafoe T e Stegar 9= |

©. @ 45w @ TifFe

o (IS, (G AN F3b PR A TRt et vt |
o (WG AT 2T WS Sl N ¢ (=T |

8. BB Ty FISICAT Cofd

o (T I ARG PR ST fGeT ex o8t (@& cofa =¥ |
o ATAGH SR PSR Srtaer a1 Fiefe IR T FA |




¢. (397 @ ©FF Qe

o (FIE (AT IARY ARNCIT O €A Q5T 207 |
o IR ffere A1 TN 9% Wi & (5% 34T |

Y. @IS [ 6 / FJ2b P

o [IS/NEE/73b B ST A0 & M S WG |
e T(IG [l 35 A @ AN SITANCS! 66 AR o1 ffee T2 |

q, SR FICTF*F

o fSf o A BififaIe g T |
o O[T F BIB S AS F& S 1 7 |
o (TG, NEGIE, WY (QAITT) O FATFSIT AT ¢ ALIE WCZ fFoT (7Y |

v. (T (5F

o T FATH 05 =T ot AT vy
o (SITTY 8 FAT (B35 M =T I it
o fFG B 0 &I *IT ARG A TSI B S 51 B2 F40

5. 37 9 @ T3 Bl

o JEF T TS @ Tl “IF%T Far
o (@I G AHHT BIFAl, TSI SFtel AT (aat
o TG (FRAFRR T ((SAT (TFA: LB, T, TF6 29J(W) |

So. fATAT ¢ @ arl

o  FEE O (AN SIET €4, TCORT 41, ©IF Wuf, (535 RTaNG ezl &1 |
o YIRS TFITFY ¢ AR &5 @FC Cofd Fe AT |

o @iG:
o I WPTHe ST 8 T3 =27 <41 |

o IR IREACT AT ToFS] SLETH 1 |
o ITANEW R (AGOT THHT A ¢l |



‘: -5 TS
— e axetes i Tex e wee Soefs vk 5 |

13 etared (Short Q)

e Ted

5. 26 @C ITHETHER T (@ IS TT IS Z(A?
3. DI SRR &4 Sopifiet F?

©. %2 F «70Ta fTorre

8. (J1C T (6 PO (I F IR 41 242

¢. @35 12 x 10 5 T I35 @¢ ARTS F© AT 2A?

MCQ (Multiple Choice Questions)
Y. (PG BT TeeA?

A) %5

B) <5

C) %2

D) 4%

3. 2R AR I AT Ff FACS 272
A) SIF AT

B) gy o1 ¥4

C) s w4t

D) O STl

O, BIICET ST (I TG O AT Ty IZ© A?
A) @@=

B) g5

C) Grefae A1 BTt



D) f&

8. RCCB e I F1er F3?
A) T12B QI

B) =5 1% @y 3

C) o forzrer A9

D) Il St

. FIBRTE FACHCH LR (&I SAF AMF?

A) LED

B) Capacitor
C) Fuse

D) Breaker

& wifsz (Matching Exercise)

Column A (ITHITT) Teq Column B (IRz=/a<)
>. 935 F) T /T FICS IR
3. AF6 <) 2SI AR AN “ATD
o. S (PVC) ) OF RS AE TGT
8. MCB q) *5 AfRea T G I
¢. RCCB ) o forcarer e wx fifvey S
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2

e ered (Short Q&A)
ey Teq

kil Teq
>. 3b (AC SPHEHAR 704 (I FISH =72 fre TR I FAC T |

FICO R0q?

. DI STIRGAT QLI SoFITST B2

ST S ' (R AT A |

9. MCB § 43t7 feeizs?

«aft oo goaie feesT |

8. (ATC I I STHEHH (I & TIZT FAT 22

aeT e F (TeRers S 3fee A >.¢ 36 |

¢. 93 12x10 5 F 73 @I AGHITS F©
ATACHI =?

ATYIATS © T 8 Ao ]

MCQ (Multiple Choice Questions)
S, (P BT fTorzan?

A) %5

B) w6

C) MCB

D) LED

Afow Tex: C) MCB

3. 2R AR I AT Ff FACS 272
A) I AT

B) fay ieg

C) s w4t

D) T ST

o Twa: @) MifFe T

©. BT SR @ T2V O AR & I7S 32

A) @R




B) g0

C) Grefere A1 HyICTe

D) f=1

5 Tea: C) Jiefre AT BIICeTet

8. RCCB e I F1er 3?2

A) =TI25 e

B) *% ¥ @rg 37

C) =i¢ folee A ¢

D) #I41 bt

Ao Tea: C) W e e e
€. FIZHERITE AT AR (&I SAFI AF?
A)LED

B) Capacitor

C) Fuse

D) Breaker

#f$% Tea: D) Breaker

& w5z (Matching Exercise)

Column A (ITHITT) Teq Column B (IRz=/a<)
>. 35 F) F) T IF/AF FACS IS F
3. FB Q) | %) SR AR T “ITB
©. 55t (PVCO) 9) ¥) OF [WRremei A WK
8. MCB q) | 9) *F Wik sy G I
¢. RCCB 8) | ) o foree e F0a ey
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;- (FT-W1CT SR G CHATRFCFI SIS BICeT SR T Fepey QTR TPoeTge @I @ AFT (G55
T |

o FRTaa: e (oriere farerer @ wrgyfafe SepRe Fare 71 |
FICSF S:

STy

BT (FT-CH TR 8 RPN (A © [{eews T el Sew

AGTOIT 5I% I AT FCA ©OIF (7138 NGB '8 FLAT (<1

4ifre BT AoFOITI 725, GNIT, ARG, FIF oI 95T CIATAT

FAR (I T (6T, EGET 8 S FAACAT farsr (<rTar

qgyfoss faeoral @ PPE 52109 @y (41T

(BBTCa RN EPBo1P HCGA continuity 1 insulation =TT CTaT

SRR FIET (*ITT FIHT (B8 I e zex @ TG AT sia g

CI'..DG‘QOOG/UV§[

gy qr RIS SatR emifar FIEET 7o I%] wfows! e

JTEF 4 -
5. TRREAIRTS & A6 8 AR A6 ore =T |
R, TEREARS CHAFRREI A g Grarear PR ez T Ay T 207 |
0, FRARFS AR AT A AT G, THRATTS, Topael, Tojifin 7ealR F00 XS |
8. TATAIRT® (1-SAMCT SN S SRR @ICE FRUT® (F-HCG 21 535 e fee =07 |
€. IR 7 G BT @ iy efBeor-Rra e S 307 g fre =0 |
Y, FRRAIRFS AP o NG (F-STT AT SPAE AT BICT FIo FACS (A |
q, eife SRR SRR Oiad iR 3R AR et ¢ e {7 B+« (Fixup) F90® TJ |

b, TIACE FTE @ OIRF ATAGAT FLAN FIG F7{g FCF FICEH Aol ABIR (A |
5. ARG (G356 Fare T (FFHBAATH, (nifafs, =T MfFG, Swom JfFS G356 i)
So. 5, 32T ARTR-oIfegy I FNTAl*re I M=ol FACS (S |

5. FICER SR #ATTHF I ISR IL B (FCS TJ |



ool ¢ el fNAf* st (Safety Precautions):
¥, . R A 7

o IE WA T (VBT HIb AF T2 |
o fAfps &7 @ AR Fferd fe-uareigee |

g . 55 P42 (PPE) <= 541

o ITEGT IS, (TG ©, (NG, 9T 92T T4l |
o Fffed Ao ST ANw AR et e N F 4 |

@ ©. TTEIET G IR 4
o (50W, & Y3, FOR, AT 397 ITICE0T 26T F*TF |

8. AT ST AT AT T4

o (AT S O 5T FI(TE 3.0 ff2 AT 3.0 Wf2) |
o SR TS @ 7l I3C© I3, ©f ffoe w1 |

R ¢. AT 8 AREFN T Frer FT

o IS 15T, G I, O BT (e A7 Fier [ Afwg=r [g@d w4 |
o (TICH GRIA (T FIer 4l |

V. SR AT TG @ IS AT

o T 5Feia 65 Few, BT *reveita F6eE o |
o IAMIBICT IPCAMR (B IR F4 |

@ o s ~ififefon orgfo o

o TR GHGRGZH “ACe A7 |
o TG TBCT (VR J26 I TR U AT |




45 ». MCB <219 3

o (AT @%¥ 197 S T#¥& Miniature Circuit Breaker (MCB) I9%19 F47 |
o «fS % MIT 8 SORTET (AF T I |

5. A T P T T

o JC (*IF AT (GIBR e A1 =411 |
o fSfs 3§35 Ao Fw Tz & 7 [ive w1 |

So. syl Tery ATl
o JIG (HTF FAGN ABS ST AT |

FIOT IR, (B, BICACETR pal fivg gieey a4 |
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TFETH-5>
T s §-TFS (G0 FAES F4T

2%f+5 wres SICIP-SBD-EIM-03-0O e Stexas 8o ¥T

P

e s
LI GEREEERH

3 NCTABTE AT W, WFe! G TFS! TGS AR AT A6 -(Fe (SIE07 RGN Sy TS |
O3 LY IEACR:

o SGINGF GETER 425 (ATS) T554, 1@t @3z (=T <47 |
o (TMICALACE LI (AFToF ATTHCE AT HLLAH i |

o (GEICAGY bIEd &y &Bfe azel T |

o (SHIAGS b 8 IF <41 |

o BIFAE *CH *REH 8 THANITH IG T 4 |

:: ,,

\5
R s

@2 NG Ty afermend:
S, SCOIIGE GRETEFR 726 (ATS) T, LM IR RIS 0o AR |

2. (TFICALACE YT (Ao ATTHCE AT HLLMH FACe AR |

©.  (GHIEGS DI T 2Ffe a2l 0 g
8. (TFICAGS Bl 8 IF IS AR |

¢. DIEE 2 AT € THRANTH FRGT F409 AT |

W@Wfim

S, (SHIGEGY IR WAgifes PIEbTT e (AnemF @fr) ¢ Tepvelr fefare ATS(Automatic Transfer
Switch) &= =il

2. ATS-¢3 o srg [Resss 4t

© AFSHCE ! TR (SICE67 8 ATS-aF g AT 47 |



8. (V& ~ANGAT QIR (GICIB ANGCIT T4y WJe G & ATS et el |
¢. @Hopf ATS 791 8 (RIS 47 |

Y, ARTHHT G LT ([APFeT 2FITAER SAmTR I 747 |

q, (SAIRGCER AT AT [WF6© T 24 (@apfes 7iwe sAfaw+a T |

b, (GAICEGR O3 AREBHES TT (71T IZH FAIF T AMGF IR 32 AL 157 3941 |

. AT el A ¢ arefeaw afs e 7y e Jafreeta sy <=1 |

S0. (OICBE (FICSe NI T1 TS ©F HRCHH I L “A7Iceara bifmra 7esr fet ez i ffoe war |
33, (EAIHGT (AP KT T AT e WIS RNRS RO 61 ©f ABIR FAC© %1 1 |

3. (XTI ST S RS T (SHICA0AE SIS JIICEDTLS T JIAT F41 |

3O, GIFTI T #IFF! T G2 STATSH SR A7 T, 0 ASF <A QA L@ 6Tl (T |

58, 3G ST YR FACHT T AR 07 TS W@ 7 4 |
S¢. AT AN, ©IF Q3 BIfaEmpTR 7 A1 Ffoq &y “[rw T4 |

S, fere-aifere IBifaa IEFGEEIR0 Mk e, B9 32 BIEE (S A9 S0 I oA
|

59, AT 7td CTR6 JBb QR ATSIGR FCA AGIR il |

S, FCTHIA BIC ATNS TP T (TG bIe] Fal |
5. (SHIRAGT NCwel SR fdifie sarst-ser s orea |
2o. AMye &3ItRR wfefie b7 @3 FifEss S @ity dea A =TS e 0 |
3. AT T (SACIBCEE TSI ¥, T4 AN FHTFSI] AT ARl T |
23, T % TR TS PR T, I A A0 WS FA-BI A7 @i 4T |
Q0. TIZER 2T (SHIEGS AT 0 TS @ TR Y, o I @6 TS F47 |
4 8. WY I AIRCER 2 (71 G FA! vl [ 4T G2 AT s 341 |
R¢. O, FICTFT QAR (T BITTASTA! AT 8 THACTT F9T TS (LA ST TIZ AT |
Q. *RAIS! ARBIERR &=y IO b F41 A1 AT IS 4T |

9. (SHIRBR R T T G FHELER (AT G AT &7 Zerareiv F41 |

FCOOIS



o @59y @R (FHISE H3b
o (TEIAGT ALY
o (GEIALT AT



39T % (Information Sheet) — >

R -5 TEIEBF GEEE 35 (ATS) 375, AL G (NEINS F4C© A |

SR

R¥w=gs (Content):

O (b<F (Self-check) — >

Te37q (Answer Key) — S

ZTFACT ANo:

s. afb@s (Automatic Transfer Switch)

@59t Zem @36 TS 2foe fTeiZT A gue “rem @R (@: fIT) (AF FIFA AT @R (T :
(TAICE0Y) (C FNSFTSIR@ e FPTFF I (T T4 AT CET 2SR (F3fe1ed A1 IS [0 | AT GIRT
e @9t TR @SS g4 CTet IS 3 |

3. (F&SSF 726

GHSOR 26 FE G WG I TGIABF J26 A Fio AW #T6qF CIER T4 @ESE ZFET FAF o
JRAZS T | AT @fb 24 @I @32 IFA @GN N0y RS 4K T %S 7 |

©. @fb9s 4T 9T FIE ¢ ToAFITO:

LGOI AR T AAfTIST FT: Q4T GTIEH TP (A SIH AP (S P35 (A |
(1@ ;MG G AN FIPRCAR (A IFRAF S |

AARE PIo FACT: T CFA TOT IS I |

[ AR Foe T4 Tpfa SER [y <R =y A |

8. (P& ISIF 3 T AFRCSW:



o A (PGSO J2b: IRRAT! (/0 H2b ARKTST ¢ |
o IBINGE (bweSE 735 FNLFTONT H3be FF |

¢. It afewr (abws «a cFea):
S. Y ANSTF NI (OIT6e T FeFIER Lo T 2T |
2. I G e 20T @I e ea @69 B @7 |

©. 593 (SHIEGACE i I o (T |
8. (ST T FfeHe (ot Sy ad, «fbus wd@Teng @re e 3 |

e. 2 ETRT e 3o 2o, @@y SRR @TeE 4 GTeS Fo8T I |2 (TIEsT 9%
T (T |

Y. (7 76 GRET I9RE 341 T ©IF Srigde:

o IS

e TGl GO

o g FIRAAT

o S ffme

o QI sFprd Rype 7R (Fa

q, fS=rorer @ TP

o @59 ¢ (FygoR 73p A 4w F3ce & |
o (T FIfHG SR R Hw Fare =7 |
o T Qe 8 (BN v Fate = |

w32 s «fb@st (Automatic Transfer Switch) Y32 G&ESIF Y26 U &) FRG SR, BICE I, IR
IR Mo reqr e |

S, TR
¥) afb@Qa @3 AR SR TR

[Main Power Supply] ----- +

| ————— > [Automatic Transfer Switch] ---
--> [Load]



[Generator (Backup)] ----- +

o bW (2T NS EIRT W (THIHGET NHT (FTIC GIFTTIF I |

b) I &S I35 ST
[Main Power Supply] ---+
| -——-> [Manual Changeover Switch] --->
[Load]
[Generator (Backup)] --+

o YRR TG 25 (T ARTS ¢ @TC @1 T8 G |

R. JICEF 4+ (Step by Step)
@69 «3 SiteR 4o
> ACIRE SR (@I TP I ST AL (ATH BT |
2.4 TSI (FRETCT *F&: (SICve A1 @B T (It @fbast of @t |
O, (SIHICAGH BI: bW (EICBH ble] T FAG (M |
8 (IR0 B 2eq: (SItata T4+ e (Sitbrer (T |
.G G @bt FALEFTOIT ET (S5t JITed I |
L. (V3T 2TeT Fea S (W3 Anew (Tt (Bfeet 20t «fbwst wae (et (W3 (e (T 9o (7 |
q. (SAICABR I7: (FTIC YT A HCeT PR ATH (SAICE0H I &F |

I (PGSO HBCHF IS LI

> IR BT (oI ARSI 2B T (SAIE5 (TS P26 I |
2. R fFCa SIPTCE SIKIE 735 ES CTCT SAfied 41 27 |

©. CIAfFET A6 (Specification Sheet)

. MR o SeiBIEIe BERCTETT]

N @fbr (Voltage) 220V / 380V (Single phase / Three phase)
) 1’ @B (Current) 30A, 60A, 100A 31 TS SIS

© oAb Greeaf 50Hz / 60Hz

8 G Bew 0.5 CTFE (AF 5 CTFS (46T CF)

¢ 3975 TRt LY ANSTR QIR [P (TG

Y PG (IS LT (Automatic) It TG




q farorar caf*izy GOATATTG (LG, =5 AFG (AT
v TTSFBe Brgsr STA-MCB, ATCTA-NSB

> 3AfeCFoT I35 ANSTR GIT IBTBIA, (FTC ST RT

S0 ST CAT*(BY TG TG, SR BFIEoS Tepfv

Main
Powe

Automatic
r Transfer Load
Supply Switch

A

Generator
(Backup)

e




&=1ta59 (Generator)

(G5 9316 (Agfos 78 A1 AfES *fecs ([agfes *fete Feed wea | Gt JoTe Teld Rgre <R IS
T, (AN 9, S, ForeTere qf fHig ST |

(SRITABTAR AT SHTR:

@, SRR Frer

S gfes (Engine) Fifass & SR @

N o554 (Alternator) ifas e fAgce Feed 3@

© F@e 16 (Fuel System) | @enfas s<aR ffoe s

8 ¢ 8 GI6 6T Siof fraer S @3 e fefe s

¢ FCGIE AT (SHICABCER @ @ Aol

b SIEIE 2o B FACS AR I

q g T TR T SO 77
(SICIBCI o ALPIR @ SIAe AF:
S. gferwr (Engine)

o «ft (TmiEtER TfEs «fe awear w2 |
o «ft for5F 8 *5aR W6 fera el

2. SBIAC5d (Alternator)

o &R ©iF oee I&
o 5 ATS (o7 (JOIFO)
o «te IR @5F «3e f¥7 67157

. e 57w (Fuel Tank)

0 (SEIALEY SEd Mt AF
o 93 (BT ATSFT

8. FCgE Areet (Control Panel)

o TIF AtH, AR WiE A
o fog b, 726 9k feorcs e
O (I AMF @9 Start", "Stop", "Volt Meter", "Frequency"

e. o1 (Battery)

o Tos es et #Aiee Als
o &3 =B A W + 9} o o A



v, Q@G +{18 (Exhaust Pipe)

o 3feta Toig (AT Tolw e @I A2 AT |
o AT (AF (WM @R

q. Ffer T 8 @Cse (Cooling Szstem)

o Bferea AN v A0 A

(SHIEBET @R I aFRTew:

>. AN SEPAIE:

o fetee emiEsa

O (G (SICE0T

o) &W 13 (LPG/NG) (S Ita563
3. ST SEAICE:

o (B (T7B)
o IBIEAIE (J0)

o 3ISIGE (ST
©. T ST

o 9 (TS
o fefT (o= =5e

8. @i (IR0 AR Y2 &I

o P Fw @ Ene
o W =% (E=Eea

(EICABCRe RR: TR NS

ErerifEr @3 TNY [y TR_ER

fesfret s13C6 ST fagre

ol @ el sifacaar feafaftzg fgre
oI SR A 2ATSTR

T afsdicy

e awa, fAfeg T |
RIS

O O O O O O O O



A\ @A ARREE ToFel:

1 I BEIBCTR (I ATS T (T BET*)
CTETT AT AR 41 fo1om

SSS (TG =T BIeTe

0% OF F (ST 8 I BT

& (EHAIEHER THACTT:

Q= TR AR w4
FOI I @ By AARF T4
oI vrer At

0O O O O O

0O O O O

(EHIRGCE Jeaite (Basic Principle of Generator):
(SRR "SEGMIaS 2w (Electromagnetic Induction) Tfets & 37 |

FEGINEDT STHT T (P! AR FEIFET SRAT A6 T (Fq TS 77, O3 (12 T3
G35 tagfos (oIete A1 TGS @ (T) 7f2 =3 | @ efem it o0 & TGRS T, T

wifeEe fere WEcFer FCe (Michael Faraday) |

(GG T Sl
>. G0 FEF FCI (FAR G (F (IR Y G316 84 pHa My
2,971 PR (3 (TR =7 7 IR M0 |
©.ZIT T O oFa ~fFf S 27, IR T FRER T8 EMF S 77 |
8.9% T (A2 (AT *Ife “{1eq T |

FRCHCA:
Fifgs *fe — g7 — e (Faa =i — EMF 32 — @gifes xife



TR

(SACABEA 3G T4 (ICH, O b SFORTIBERR @IGACE (TR | @GR THATH T B0 (o «F6
ARSI (BIF CFq (o T, AT ([APfed =& Ty I |

GENERATOR COMPONENTS

1. ENGINE
1.a Fuel system

1.b  Cooling and exhaust systems
I— |— 1.c Lubrication system
e @ 2. ALTERNATOR
........
dp 1 @ 3. VOLTAGE REGULATOR
_—
L—Z 4. BATTERY CHARGER
I:l @ Y
5. CONTROL PANEL
e 6. FRAME/HOUSING
W]
N\ 75
(ST FACICAN YT QIATR:

s. 4 @it wiess[E Bifitare e w4 — sgiEers L, N, E e w1 2 |
3. Main Circuit Breaker g& 4l — (1€ FCHIETT G |

o, ATS (Automatic Transfer Switch) I Changeover Switch JJ3=R1% S0 — (I8 #1204
SO/ ARRS T &7 |

8. B4 Phase wire ot TTS 310 3% 34 @ W, ALD, B, (N6F TN |
e. Neutral wire Y1 BbcTe 0L IS F47 |

v, Earth wire Wif5 A2 Y@ SRR ¢ T@=iifen Frarerer & |

a, B4 isita st o w90 — 2fee 3515 o oy |

b B4 w1 s oot i wes & 71 o (556 T |

5. B4 =35 o <t ot ¢ Frriet o fen AR v
8. (EICAsH IR Farerer ffy:

o (A AT S (VB AN T AL |
o ) TTEET 5T ¢ e AR 9 |



o A\ SORTEE T (RN — LATGH SFAA FIRET FICTFIT 41 |
o & T BIffE AlSwena B35 w4 |
o [ Fafire GEEE @ T w4 |

€. (EICIBEE }eer 1A 59l (Optional ):

o Sznchronizing Panel: q3If4& (S=ITa67 QI BIHAICS |
o () Automatic Voltage Regulator (AVR): (SItH& SCHIT F4C© |
o @ Smart Controller/PLC Based Monitoring: 4@ FEIe ¢ {T=iG a5<giom |

carICaB e T ey Ramemz:

d.

C=Tees el e

TS (G (I R SG/CRR) TR (S Tl 4157 FA0o 27 |
A5 7T TS 16w

SORETT ¢ Sfelie Zfbe quite Bage siag e ¢ @b 47T F0e 27 |

AT @R 8 ATHFIT fToizT TR

TF6 @@= (MCB, MCCB), esiRtee e, sl Tenfen arqae =70 =6 71t ¢ c@ices s
NI |

=i (Grounding) 16w e w4t

fTRIe &= (SHIT09 8 (F1 Fafbrers wifdfe T SR |

ATS 31 TR (Geoor T7%E!

(B FIZCAR AN (=TICCR FBIASH Jey qrdce ATS (Automatic Transfer Switch) 3T SFIRTe
(PSS FBD FI¥F T 7T |

PIEGFREH (I IFIHF (SHIE0 AF)
QFIEF (SR IR (@ (SI0w, Rt ¢ e Moy Prewrmize a5 A F4re 27 |

o7 (76 ¢ OF TG T /14T I3 FAT AL

o (& (#ted v AF R, Y, B cFer S s7eearst f9foe ware 27 |

T PN @ Flee 7T “ALCIHer

AT GTCeT AT @ Sroar fagare 5331 9% A4Te 27 |

e e (Load Balancing)

&7 (TS AT (ETIT O FH (ST A (SHIEGES FIFNS] MG AR Fed AR I AT |



So. R (BPDR @ (MICHC FT A<l
o0 LTI T € 2Itd e ST« F40 |
SS. Y T (THIEtE AT fow

[Main Grid Supply]
| RY BN E

Generator Power

[ATS (Automatic Transfer Switch) ]
|
Grid Power | |

[LOAD] [Earthing System] [LOAD]
(Distribution Board (3 Phase + Neutral)

Lo
RYB

(SHICRBE AL (GRHFE

v
d

(5T ARG FIoRT (V/X)

AT TS G O (FIA AIRE) 415 el RGACR (51

ATS 31 (b&SSF 0T I TR [FT

wifefe BT s @ Fdwa faett

3955 (f0) @ (SAItaBET (e AT AGE SR o

e e Nive T 2w T

(OIS ¢ e fNoR e Zeaes o0

Y| |T|o|E|ARA|®|6G|L v;g%)

ATS Eifer ¢ ST Yo e w1 30z

(SFIEBCRT T 8 Ffere FIEoT #’fie far

v
[¢]

QTS AFT O-(FE (GAHICA6F € ATS AL o




Utility Generator
Grid Power (RY BN E)
(R Y B N E) '
|
Breaker Breaker
V- \ 4
ATS Panel
(Auto/Manua )
V- \ 4

Load Panel
(Distribution Bd)

(Earthing from Gen & Load)

Electrical Codes and Safety Regulations for Generator Installation

(EHICEGT BB &) (e (PTG @ foarsiar fafgsrret

@ 1. Applicable Standards and Codes (2TTey 355lC):

BISTS / (FC

[T

NEC (National Electrical Code)

USA-fefes Sreeifeseng spean e
(NFPA70) | (SHITA57 SARBCETR &y @9l
4 445, 250, 702

BNBC (Bangladesh National Building Code)

AGTITATH (Y (SIACT 3BT A TSI

IEC Standards (International Electrotechnical
Commission)

IEC 60034, 60364, TojiW (SHIEEER 2EF LI
T @ RN Gy

IEEE Standards

G 8 aTefEe TfFe

BSTI Certification

ETAT IS (SHIH6ES [arerer foe war

@ 2. General Safety Requirements (Sr<ier f@rorer fga=an)

S. Qualified Technician Only:

0 (FENG wF 8 Af¥fFe IS (FHICE0T SABETT FA0S 2FJ |

2. Proper Ventilation:

0 (SHITAGER S+ SIETOICE I SABEER 7! AFCe R, (@ (AT 8 Siof S 7 A |




(@)

Weather Protection:

(S5 RSN (AT FAMFS AFCS J( (ST, &I, @M () |
Accessibility:

CEPI LTS (SITBCAT He] S HREGR TN S (A |
Fire Protection:

(SHITEBCET AT TR @A 1 Y o915 8T 9140e 7 |

@ 3. Electrical Safety Rules (G3gfes fFarrer &%)

o,

Proper Earthing (Grounding):

(SICABEE egTe Ga T AFed ek Fare 70 |
Earth Electrode-43 @&f&m57 sigere 1 Q-3 5 2630 g7 |

Circuit Breakers and Protection Devices:

Overcurrent, short-circuit, overvoltage I earth fault-@3 &=y To& LBF= ATe =< (MCB,
MCCB, ELCB, SPD) |

Automatic Transfer Switch (ATS):
Main grid 8 (SITA6CR N4y RIRBIT R fNI9T7 GRS T Sy Q9 JILTOTeTes |
Cable Rating and Insulation:

(TIT SR FHRCETT A3 55 TS A |
O 8 I T2 [nsulated FFRE QT FACS A |

Neutral-Ground Bonding:
(S5 B T3 W3 fFera e ¢ wifd uata I 201, ©f FS7 Fca FesT 51 o

(standby, prime, continuous)

@ 8. Installation Location Guidelines (ZFBCe=a S<gI):

o Indoor Install; TCAT (SFHEH, GIFG T, 8 7 N@ALF IIF! AFCS A |

o Outdoor Install: SEWHEFT FO[, FITFHT ([@39-F A0S I |

o Fuel Storage: =% Zt A4Ce TR IR TS MRy Wi el o P I
IS

@ c¢. Labeling and Warning Signs (TeTC3fe1R '@ Tose):

©

o IR AFT, @FM, WG @ FCGIET ATCICET ~ITHIF @ NI (ST AT (A |
“DANGER”, “GENERATOR SUPPLY”, “DO NOT OPERATE” 513% o< ¢! (GIH60ad

IITATT 27 FCS I |



@ v. Testing and Commissioning (R @ b1 T f73):

Insulation Test FIIGET SCET* (B35 FACO JJ CIANF W |

Voltage/Frequency Test @ITE (oIToe ¢ eI eifae Wit St f6ar (rete 23 |

Phase Sequence Test AT (e P NS T90e 207 |

No Load & Load Test (SHITA53 BIfeTCa Tox SIRgN S 03I Fa0% 541 of AHIE F0e 27 |
TG BT

SRR TR/
TS AIBCE BT /)(
ATS 31 T eGSR M/ X
wifefe s /x
QIIT 8 ATHFHT M/ X
e e | [ X
PR GHOGEZE v
BT @ (TR M/ X
(B35 TN e M/ X




B T FIF .Y

£ e eetana Afde Tea f e Soiefa T61R T |

-
AL &Y

S. of: (S 12

Teq:

2. ou: ATS @3 5t Jie

Teq:

o. ax: ATS F o1& a2

Ted:

8. ef¥): o7 (e Fof O AMF?

Ted:

e. 2[: (SAICIBERR T (FIF 71 GOl 92 F41 =42
Teq:

MCQ (T ere))

o,

ATS @7 &4 & 2

a) fgye sTeex <

b) e QA
¢) o1 AfzmeT Far
d) «ifs fezraer

.

(EFICEBCR AR (SN 4RI =& S5 (MeqN =72

a) o =ife

b) Fifes e
¢) AP e
d) cie *fe



o, a3 for (Fq (GNIHE FAC (F& A2
a) >

b)

c) oft

d) 6

8. (SHITABCIR CH[B (I 4RI =22
a) DC

b) AC

¢) @I

d) SRR =

e. ATS 01 IR <1 =72

a) (FIETI@ S

b) T T N AE

C) T (N2 AN I% T I

d) T TS vesie =7

Matching (=1 &)

FAN A Teq

3+ B

1. Generator

a. Power changeover switch

2. ATS b. Converts mechanical to electrical
3. Circuit Breaker c. Protection device
4. Earthing d. Safety from electric shock

5. 3-Phase Supply

e.R,Y,B




G v 5
W‘{T‘ﬁ?@g or 8 Ted
S. &%: CEICoR H?
Teg: (@IEne G cagyfes 7w Al Afas =few e *fets weied 3 |
2. e: ATS @3 =it e
TG S GTIHLET QeRYZLTAR Ao
o &%: ATS I e w2
Tex: ATS o1 #16qR 5T (oIt LGOI (SHIE5A bl IR IR _gye FR—0R Biey A004 |
8. o[x): foF (e Foiv O ANF?
Teq: KRS ¢f6- R, Y, B (fev Fer), N (Fe€G), E (Snfk) |
e. 2¥: (SIEBERR TR (1 <R T oI 73-7 41 =42
Tes: Circuit breaker, Overload relay, Earth leakage device 2@iin |
MCQ (e ere)
S. ATS &3 24 F| ?
a) fRye 7=e w4
b) e IS
c) T e 4l
d) sife fearaer
o/ A5 TR ¢) BT wifkws 4
2. (TAITEBIE ARES (FF AR =& 395 (qean =72
a) s *Ife
b) Ffes =ife
¢) APTRS *Ife
d) ome *f&

o A5 Tew: b) TifEs «fe



o, G o7 (T (THIELE FAML (T AF?

a) >

b) 36

c) oft

d) ¢

o 5 Taa: o) ofp

8. (SHITIBCAT TG (FI 4RO 272
a) DC

b) AC

¢) @I

d) BRI

o/ 9% Tew: b) AC

¢. ATS 33 9=« 41 =72
a) (FIETAQ TS

b) T TG S A

C) YT (N AT % (I

d) 797 arefee wewE =Y

o/ A6 T ¢) T (W AT T T AN

Matching (3 g)

FET A Teq F B

1. Generator a a. Power changeover switch

2. ATS b b. Converts mechanical to electrical
3. Circuit Breaker c c. Protection device

4. Earthing d d. Safety from electric shock

5. 3-Phase Supply e e.R,Y,B




&g Mo:
IR N Y- (S ICan “IfAIEE e Automatic Transfer Switch (ATS) 3755 41

ited Sy (Objective):

S.

R-Fe (SAITRBCRR A (N2 AN FAI2CAR ABICABS (GHSS BN FroAT 4l |

2. fye @B =eT FRf@reitq (@=Itase bl Fea [Rgie <R o <l |

©. R PIEosCE v ¢ fSacr <41 |

8. MR (PGSR ARICS AN '@ A T 4T |

e. BT GHIET SHAGCTHCT NG JAREE B W TS | |

FICe PR (Steps of Work):

q | e

> BT AL 8 2AfFFA: (N2 T2, (TAICEF 8 (FC AT Fe F7 |

N Power Shutdown: FT& & 1K ST (N2 AN =T F41 ¢ fzreret Wfoe s |
© ATS &3 S W @ WS F1: ST T ST AIFSI TR AT |

8 I ¢ O FTE5: (1T @ (SIT6Ed el S (9SO 715w |

¢ Main Power to ATS <@: @2 a3 R, Y, B, N, E (& ATS-4 3995 AL (77T |
Y Generator to ATS I (SIE64 (AF ATS-G W 3995 AT (e |

q ATS to Load <@ ATS (A0 @IS #AFTCeT SO52[5 HCl (e |

b Earth segare ff5s a1 ATS, (G0 8 @1 Ao oniffe 1 |

> 5T BB ATS 9 BT 8 IRIE (B35 I TSy FACR a1 21T 4 |

So | ARY 8 @Al ATS 8 FCANFS WIS (S0 (e 8 faarorar AR Al |

Jite sresof (Safety Precautions for ATS Installation)

> (N3 2SR I N F(F IS I I A0 IO 8 ¥F TS I &P AT e
LAY I FACO (A |

N 7M3F PPE (JF&TS T SATI) RS 2 %W%WW,WI%E,W

9 |

© (SR A ATS B SRBI AL FACIT 1 P BAIFIAN (FICAT TSI BY AT =
8 *TAINFS 2@ AT |

8 A5 SR [T 8 @b IR T T Ol T I GORCEAIT @ AN
it i 0w |

q Earth connection Si*12 AfGFeI(d F<F TGS I (@Y FACO ADS MR
AT |

V) e P [ fve 94 (R, Y, B) T (S PIHICA =0T (W69 A (e Fho




0O AN |

q ATS @3 5«5 Phase Interlock 5% itz &4 o470 | Grid ¢ Generator @33 T2l A& 20
frIeges 20® I |

b S Tl (ARIR 7% AT 2R1e (S orer=i ey ATS 8 (TFITIGER ST Y oot
[ T TP |

5 TGP (FTA(R 8 HoFO| HZ FA/1 @ (S @ AT 2T (I ©IF T G
(I LS &y |

o FIGT (*IT TG AL 2 FCI Bl S 05N bR = ffoe (@w ey
e e ¢ from g 5 |

AR A:

SR qIN: - (@A icat4 “AfoeR & Automatic Transfer Switch (ATS) 295 F41

ATS TPEETIR & TGN FACT Sifer!

S F gigeR (16 (Star & Flat) T (AT 8 TN Sy

N BPICEDC 2ATAPT O 6T @ YRAN/THTA 41T &y

© SR g OICH BT (O (T &y

8 NFEBRER (OB, (F& PRI @ continuity (55

¢ B35 T | (TS (BB ize o fbfere 17 &y

Y = (Insulation Tester) SPTETT @EOI A 4K &

q IR/ GTo ATS 31 (SHICABCEE (A5 Bi35 Fal

b fger cfie s g1 <5 ATS SITG 419 & =g 1

) (I FIoR 3 ©F (6 (=T T

So Zpcefbe (B ¢ 25 fess Be SN 19 @ ZTCAB S &

5 o (5357 (Earth Resistance Tester) | Sifek 5% itz et sroma ey

5 @[T B AT (=TCIT T2l B SR/ (IR FAACAIR ely

ATS ZTTEEHER & s PPE sifert

e | PPE-@q 9% BISEEWACCL]

> BTEDT YIS ST RAfesd =13 (AT © FAFS AT

S @5 9 (Insulated Shoes) AT AT SR 20 *F qTITS

© @t @@es (Helmet) R T T & (R0 0 TAOR € FG* T305)

8 B SEH [ T A AT A (AP (BT T

¢ feifae b (I etarem =) (SITABCE O *37 (ATF T 0

Y T f3© SETTHH A0S (F | >0 TTEDT A1 8 Sfgweh (ATF T8

9 fEfe o5 FICSS AT P A5 &y (Re7 e et =11 A

AT T AIFCET)
- % / TPB WH YTl T (AT AT goTog Tl
5 TR (I eIt e ) Tp I IS FACET AT IS J[ (AT T




o PPE 5% ¥3 3924 1 (ST ey 1 %S @ 91 A1) |
o & (*t7 PPE %7 33 7w F41 |

Automatic Transfer Changeover Switch
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FAfECH-d0
FEC Riaiains NoF FLAH g+ |

26 rres SICIP-SBD- EIM-02-O e Srewias ¢o T |

>

&5

FEGER Rl

9% CTABTS B LA T F G ATAGAR S, el ¢ 7iEe Tege TR | TS (NI FCGH,
FIHET, I fTeiRs it fReifare Sieab=1 Fr Reee |

A Ky ACACR:S

o (NG AL Ty fozraer @ ! 7@ fofrs ¢ Mo i,
o foyzae ¢ I TFIIfS g <,

o TN (T TTFH (VBT AT @ SATIBIET F,

o farzre T (NBF A7 @ ARG T4 |

[RECR S

G2 WETeT (<ieT efferelrd,

Y | BT AL T LTS FCGIerR @ &ioave ez fbfers Fare A |
Q| G ¢ ABHOE fCeI2T AT AT ZP6T T M |

O | FTCoFeT (et ST (BT AT @ ARG Fa0e AR |

81 g (T TTFH (WIBF ALFT @ ARG FACe AT |

[
>, TqaEe @ I @A I @ THCAT A@Z T4

. FCGIfeTR 8 HHTS TSR AT LRE SR fewT arar




© FCGIFTR 8 AHHHS [TORER dFRTo SifFTHige F41

8. AT LTS SIgAaT (TR '8 2bwioe o3 =iz +dl @ gz
G. CFTOISE 21 SIga PG 8 ABIHS T2 Fror a1

v, FGIFTR 8 AIEF0 [T FoT 6 FGER AL FI3 F41

q. (BT AT A OIF ([T (SITHE, FIET € ASTR AR 612 F41
b, (TG @ ARG SIfEAT S AlSF G 8 N FIRET M Hl 472 N6 a1

5. (NI5F @ Ry I &) IR TPCETH (AT Q3R (I o790 IS b1 ex ey w1

So. SR TR TG T2e/(Fer, MEGE e Y ©F (IHES SifEw JF Age 41

53, farret s SIpiE (Ii5e FCHE 425 IS F9

3R, ITF AL TGOS G126 T4l AR (BF K FC ST

39, (BT Yotz s =1 1, Aramee 5% <41, qre AldFeis e I

58. (W5 AT AT «F [T (SIeve, FIAT G2 AT CHAFE A51R T4t

Se. (TBET EIT AR TR (A 8 WA FIRE 3 AFS GFR DI 307 9re 41 8 75+ 41
SV, (TBF 8 2SI AL & SICH STHCTHN 90T (FIT 7o WIS A Fal

59, S5 AT &y, fATFE SR IBIF FARFACIT TR S (Nocaa GifsAice Aege w41
Sbr. (G5BT TR &, fACFST SIQTET (To] FARFANET TR SGART (B SIftee sge Fa1
3. IBIBI, GO (ATEFH IR FCGIE ARG (BT BIfNACT TG Tl

0. CBF A F4 42 A5F FFre! oo Fa= Ty it e ABIE 0 ATITE T 54T

S w5
o (NBF UT APECSW
o (NIBF FCHE ARG
o CIGH FIFFHT @ IS (AT afes
o RAYfed @
o (G 2hFbe Tegn
o (VBES YIS

o I o TH



|IE|E||
39T A% (Information Sheet) — >
T F1-5: @57 AR Ty e @ 31 @it fofee ¢ fdive |

TATS (TGRS TR &) TS IR @ Bt b3y e Fare =]
R¥7<g (Content):
oR:

(B3 2CE @ @I (Agyfos 7 A1 (agfes *fers Fifas *fere Fofed 3 | s o, ait R (A *Ife
o aifae i @ | @9 T, A1, (R 395 iErte IS 7 |

IBCER SFRo: (BT LTS 73 d:
s. fefr aissr (DC Motor):

o ToT® S (F07) ApIfe T fagre sfeaarr (rewt =% |
o IS AAfS faae T4 T |

o J[Ze W @A T SifRer = waa4 |

o TUIZAY: FEHGS NG (Nod, @RI |

2. ¢f IiSg (AC Motor)

o 58 SCH WA AR et @it R R (e = |
o 3T @M TS, TR G e ATy |
o 3 @W
o P v& iGx (Single Phase Motor):
> R JRE S RS FIE & |
> @ T, el
e ftze (G7 (Three Phase Motor):
o O REFAIMT I9R® T |

ad T 2, (@, TS I |
TR SAMITTIR

e 35757 (Stator): 7 =, T U6 TFIT CF@ CofF I |

e 57 (Rotor): TR S, AT SBTGET pFIT (F0@d oI I(A |

o FWEHE (DC (NB): TN 2[R 7 ARTS I @B A6 T T 27 |
o fRfieoT: gl oTze w3 |



o TN g: fRigre AR &y |
57 FCGE ARG

@57 FCGE NS 2 av @I @pfes AT T @57 o1, 77, s foaaes a3z g fGfve T &=
e 77 | @it @HE AF 8 Farom et fwge 36 |

AFTS, (6T PR &y [fog Faer Somie (@==: 3§35, [T, F05139, SOREe (@hsd 29iM) IR
T4 =W, [T T (67 I ARG Cofd 27 |

BT FCGIT NRFET sPg:

° WWW

o (NIBF BI/IH T RS ™A

o ifs frae Far T

o ST I *T ARG (AT W6 T AR
o  IIIGET farerar ffve =7

5T FCGE ARG @7 ST
>. WG FeGE MES (Manual Control Circuit)

o QT ARG (MG bl W I K &) WA J2b IR 41 27 |
o TAAIEG WAPIR 35 e ivw e w7 |
o Y S (YD (NHEF &) IIZ® F |

3. SCGIBF FeE AFG (Automatic Control Circuit)

o (NI BIY/IH SOICNOF (137K 1 BIZNF =T el =37 |
o «fbre RfSg (@@t fCo3a A1 et 9927 3 |
° ﬁ‘ig‘anm e (G20 7 |

©. S5-(TT TG A (Star-Delta Control Circuit)

o T (AT CFCO I (SITHLE I5IF FIAFHH B TF €32 21T (T°6T FITTFIT BT |
o 3T BIMR FET FAR QIR (NHACE FROAR Z[S (AF TAFS FC |
o O Iy I9T© T |

8. frfs1 FtgHe AfFG (Simple Control Circuit)

o A 32 ¢ e IR ¢ (NG ble] 8 I Tl = |
o (2 ¢ IS ATCH IIXO X |

¢. [0S g MfFS (Remote Control Circuit)

o (NG U (ACH BT @ foyzrager et A |



o TG 93b A1 AGIGHF EGNT AT Fier A |
5T FCGE ARG L SoA:
e Fo5137 (Contactor): (VBF BIF/IF FAIF &) J3(bF ACo! B I |
o R (Relay): MFG Bief I % FaC© I9%© X |
o 9oRCEG f7te (Overload Relay): o S5 (A0 (NI6H 51 I |

o  IB(G/55 B: (NBF I Il IF FAR & |
o S @@R: ML M (short circuit) (ATF T ¢F |

Segel: DOL FB1579 e e S S1i3e (SIte6e Wi (N5 SIS 2afe | ate (Mo Famfa Anedia Moz
(0T T& 2T |

* I 8 TG %o

o (% ¢ TR FNOR (WHET T ST

o GFCT T FED (FHIR FIED) =

o YIS ¢ T ANSTR A1 OIF 05 (BT Ty I7® 2

FCGIE AfRCE:
o b I, CORETT (63T, U2 3515/555 J2b AT |

HGT:IBIR-(TB1 G151 0T AFfo RO =1afs @A (57 6o 3517 (Y) FARFACICT e 2 F (S0,
TR (TBT (A) IR RS =7 AT (OB |

ST TG CER S50 FIED I G (NHACE IS 4T |
FIeea afer:

0 WFCS (NHEF SRS IBIH A AF (9b% (SO AL TF) |
o fFged of (2R ¢-3¢ CTFD) IFARFIET (TR ARRSS &7, 7 (Sve A2E =7 |

o T FACR (OHEH & (LRI ¢ T NG TA) |
o o fe @& T |

TG TMFH S0 Fo3F (B9, (TBI, € (V3T A FA FJ159) 8 HIZVF AT |
TG RO -FRIAE IBIOR GG [y FCGIT MHG A (B g9 s AfRe e oy I9%® =7 |
Flet:

0 (BT LT FERIE I (AF TATS F I(A |
o oTae 20 9o o et (3¢T) w4t A

T TG, o5, FACSTF (F°5, 8 (FIF JCA I THITe TF (T 9% 27 |




FCGIT AIMFCS:

o 726 T (9T FERIS, ARG [Ferf) A |
o0 O3 THRET AT N AL TS F57139 Bl L&A (ATF 17 A =7 |

HATALFA:
ki) BISEES At SpffaEr
DOL Starter =I5 5a SR, I, IS b AT | IBIoL FAD @M =W
RIE
Star-Delta Starter TC (G 51 SIS I, (@B | wioa JFG, @ T 8
Reverse-Forward g e e e | =ee 307 s oI oS Y B FhO
Starter _0 BRI Q0O AT

s DOL, Star-Delta, @32 Reverse-Forward 35157 FCGIE A5 @2 SAq7ifae SRR € e 4rs
Reeiffeeita @ =@ |

3. DOL (Direct on Line) Starter

T I5IBTE FCGET AFs QR SR TR -
[Power Supply] --- [Stop Push Button] --- [Start Push Button] --
- [Contactor Coil (M)] --- [Overload Relay] --- [Motor]

o Stop Button (Normally Closed - NC): &5 3% S99 &=y
o Start Button (Normally Open - NO): &5 5fe F414 &5
o Contactor Coil (M): (NGt STl F67134

o Overload Relay: €S (AF 5

] 3 Phase Supply

l }{Fuse
RN | sToP TP '
s ﬂ.l ., Thermal Overload Relay
Mgin Powef MCB Contfol MCB O, 13 y I ,/ Magnetising Coil
: ¥
e 8 @ ) Q. ¢ i
7 - & - : NO Push|Butten
o o
m l 1 ®ﬂ amactnr o [ BL__ |_|. U r FU_ 1) NO
e .6 @ ) e Lw.\ T J 3T
\_, il NC Push{Butt rel Conlactor NO = Normal open start
I W Msrop bl N NC = Normal closed stop
pu Contact to keep NG
A, O Sz coil energised
] A | Statol
R Y B N Thermal Overload o
Relay ey
ST,
[ ]| Squirrel Cage Rotor
Lo el
Three Phase Motor

TechnoG.E£D"

DOL Starter Connection & Wirimg Diagram



RIERIGF

S. 359 6T AR 7 AF, A B A T |

2. 3515 AGCT S TaeeT Fegret A 795 =7 3R F3139 B =7 |
©. TN FUIF ST 7 T (W67 AR #AremF 21w (DOL) |
8. GORCATS R I @ =0T AT FIB (0iba % F63 (77 |
e. 5 BT B feeT (N6 7% 27 |

2. Star-Delta Starter

FCGIE TFS @I SR TR SR

[Power Supply] --- [Stop Button (NC)] --- [Start Button (NO)] --- [Main
Contactor (M)] --- [Star Contactor (Y)] & [Delta Contactor (A)] --- [Timer] -
-— [Overload Relay] --- [Motor]

o Main Contactor (M): & AN FCGIT

o Star Contactor (Y): 351 17 Alwy 417 &ely

o Delta Contactor (A): (C=BI A Al T &)
o Timer: 2 =7 #7 3517 (AF (CBIF AT 7
o Overload Relay: ==t

Z-03

I Tk Fi
Shop
L
==X X g, A\
Slatt 1y <M.“»1
Sa503 KITM KiT wlmn
nrh E 21 (AT S|
; .::" H'T
| | COT KM

MOTOR
3P



JCSIT 4i:
3.7 o« FeIRFSIT I5 AT |

3. 3515 G B+ fcet, (27 F651%7 (M) 8 351 F05187 (Y) IR A =7 | (57 351 IFLMTH Bl =7 |
. [{fUE T (2T ¢-3¢ CTFD) #ItF BIZTF (@51 F55137 (A) B FC GIR B FJ139 79 J (T |
8. QYT (BT (T AL 2@ (OITHE AR IR TOIRF Fe I |

¢. SSRCETS {e IS @ 2o RS Y& 7 |
Y. 35 G biof et AIfES 7 =

9, Forward — Reverse Starter

S ET I

[Power Supply] --- [Stop Button (NC)] --- [Forward Start Button (NO)] ---
[Forward Contactor (F)] --- [Overload Relay] --- [Motor]

[Power Supply] --- [Stop Button (NC)] --- [Reverse Start Button (NO)] ---
[Reverse Contactor (R)] --- [Overload Relay] --- [Motor]

**Note:** Forward (F) I Reverse (R) 05133 QI 515 G (A SOREAR FEHT 14t 7w |

) MCB

95
Over Load Relay
NC
96
Forward

Reversse Contactor NC

Contactor NC
I—" Start push button
= Reverse

Start push button
Forward 0
Al

Forward Reverse

Forward Contactor ~ Reverse Contactor
NO NO

T:—o

A2 A2

Neutral




JFICEGF I

S. 359 I ArefFeg I AT |

2. FCAIS BT ST+ est FERTE F651%9 (F) bl = @R (W57 FCARE 3 G0 93P 0 |

©. faref 6T b= facet fenf 67139 (R) B & W3R (57 Seo! e 90 |

8. THRERF AT FI GFCF F @ R FO513< 51 T 1, AMCS *i5 AfFG a1 wfs a1 27 |

e. SORETG T FI5 @ 20 TFG YT o |

u, 359 50 BT et (59 95 =T |

BT FIEF I (o7 fage JIZR 37 ([qgies afss (Electrical Symbols) 332 @@=, T Qe
(IBEF ARG &2, TR @R @RIF (F@ TS I | (05 (BT FIAFH 7% A4 (@qpies Afes 3

wimg 9 ifee (e ze:

BT FIEFH IJIZ© &4 (@Agfes &fess (Electrical Symbols) € 5ig

ST By BISEEC
.‘ (NIGTA 2T SIG 51 @
01T (Contactor) I FAE G 5320 A0
G127 326 |
i e (VO WSS FIAD
] il ot = RCIRIGICARIGl (Overload Relay) (ACF TSI (MY, A B30 EE]
oo FE M|
@ (NG (Motor) (NG NG i |
SBI6 AT G = BT 5T
5 o TT?TBW(Push Button on) C"TG?TWQW?{EEI
SO FAE G 21O FIAT B
—a_ | o— | ®IAGH (Push Button off) (RS AT I 25|
— Wimﬁaﬁiﬂ(wmng) s © ®

AR A




[ JLABIA N (AT R 94N
T‘l_.<1’Tle‘:"[GC"W?!,?E(NormaIIy Open - NO) ﬂll%@ﬁw, &1 it

JYN BIA NI (M1 I O

% F SIFFG 1oy =T |
g
| TN (FTOTG J26 (Normally Closed - NC) | STIBG ST AT, BT ftad

N- SITPG (TS T
[

e A8 STNY 7 STFTER
{8} BIENH (Timer) EaRR R EEICICERCT)
; BISEQCRVICIEN N

HSAe PIA6 20T HI6

2 (JFI] (Circuit Breaker) JH FE M|

(BT FITF*T TR 92 AfSPSTR IR

3515 @ 35 J2b: (GBI 'S I FA &7 |

FBE: (BT O/F FAIT & T 53D |

SORTATG JeT: AT FIT (AT (o e A0 |

B1&R: Star-Delta 5151 392 2 3B (ATF (TBIY ARIS R &) |
Q¢ fFee: ARSI o |

wiief: fsrore &y Wibre Sew |

fAfveea! (B3 SER & (@ (Agfes aar (Regulations) @3z W9 (Standards) GG be1f =4, o
o 8 o FIeR &y wor8 &l | [NTb (B BIAIAR T (T AL (Ao @S QI BISCTER
PN AR 7Y o] Wi e zee:

B SRR &y (Agfod @A 3R 706

O O O O O O

1. IEC (International Electrotechnical Commission) Standards

o IEC 60034: aft (57 93 (S50 NSE[oF W=, Al (60ad fTenias, Awasy™, GRve
O3 frore =T (3 |
o IEC 60204-1: G137 (ag5fod RGN arerer qar foxaer Piesee oy 12wHe |

2. NEC (National Electrical Code)

o ARG SEFLIIE FCHIE PEHCIT G TENRE, Tl (NG ST 8 AL &y eFarsrer
e 303 |
o W: (NBEH FE AR, A6 Gl Presre=ie, wiifele Freosw Tesifn fdrae |

©. BS (British Standards)




o BS 5000: 59 ¢ Sitwa fFwae gt Tifde Gio+ Brer |
o0 (VBT Farem I 8 I Wive w5 |

8. IETILINE el 8 (QSTETI:

Proper Earthing (Sf s1egaie): (NGEa et @Hifere 2557 Afdweia sndf w7 A0e T @F [@pfess = (e
T NS T |

Overload Protection: SSRGET f&7e1 8 FF6 GFF T I NSRS FIHG (ACF (W6 T FACO A |

Correct Cable Sizing: (NBER T €I FEE ST AT (AT @ ARG FJI G FACS TS |
Motor Starter & Control Devices: 5% TG ¢ 351519 9= F900 = @N Be, Star-Delta Toh™ |
Protection Against Short Circuit: ¥ GFR 3t RrSrem A4res *F fET (2tF 7% e Fare 21 |
Insulation Resistance Testing: (V57 @ SF FIREATER ST @I AT AT FACS TS |
QENTT TSI FBIEIS (BDS) 8 Sy BRI fzana:

o JETICH YR IRFAR TSI ¢ (@RFI efevd Fes e g farrer Rfw@r o vers
el
o A AR Reaer @ Nfa (WS, PDB) NS SRR (57 AT FACS (A |

I5EE ISEEE]

A% 2 @ feeza (BTER I, (OB 8 FIEH AL F4T
ARG eI {157 SRS [T, FB139, @I 5 a1
oW SR ITeeareT @ = AT AT O G @ ST Fiffe
HAFT @ TS SPIETE (575, SORCES [T (G956 395
fyafirs G @ veet FACIBA T Frafrs farsrar fermr

06 (W57 SRR T8 SPRar gfme fFarerer ¢ faeicea s Aefwe ealert et 2@ | aft Fites sy
faerer o Fa0e Y3 T FAER & $72 SAFHT |

BT BT AN Hareret ¢ awReaw oFEes

T | /AR g/ TS
S (NBCAR (AgyTed MR (TOITDwr,
FIED) ABIT FAT A
N TG T BIRA AL A 15 @ Ty
9T TR
© (W57 @ O FCGIE Ao SN (S




ST | IR/ /A TR

) A A"

8 SSRET f{teT @ ARG GFIT 2967 @

¢ (BTET FCGIET fTOIRH (FB13, FBI6H)
FIFSI AT AT

Y B3 ¢ O AHBT ST @I

q BIETICAIR 703 (VBT (NIt Seel
I, (6 2oyl o AT

b 5eEa I s AfoFerg = o
TSNS AL Pl AR

> (B BTG SCor AR oW @ Wy
TR

o CTBF BITICAR A ST I FAEN - (ZEACID, 2T,
(Fifor2) #Afadiw w1 =T ETfB ot

5 BT DA 21 57 @ ST beibeT
e w1 2@

N 5 NS @ fFee Jrw A7l Ay A0

59 (NBTET B (SITHS 2R AR

58 TP SRER I A SART TS oo
AR

NG %W«Te Afita & Afasger
IR

o T @3 oM Fitea sy (e ababe fTezs <z a1 27 | [ @it Ige abste
feeiRatE s [wifve (rear =

BT 4TS COTPRR ¢ Sind R
>. 78w (Fuse)

o JIIe: ASHE FIET (FIED ETIES (AF @) Fre 07 AFoce SIfdry R 2[R 79 I
@ |

o IR: = AMFG A GORCIE (AT (B T 4 |

o (AMBy: G ST Tod fFee ANITE =7 |

3. AfFS @& (Circuit Breaker)

o JIe: Ffefae FID A1 *T MFE 20a1 Fnefeweng A [ifveg v 1
o IRN: fRIIeR ey o1 T (AeF (iBAc f[fvey I |
o CAf¥iEy: fFSreR edT e G 7F3IT TR |




. AT goRTETe e (Thermal Overload Relay)

o I (NHEF FAH I4F ©F eifare Frae q12@ ¥, o4« [ea (ivacs Fadawei a5 6@
M3 | G TS (BT WS I G (A4 I |

0 IR (WGET SOREC ! (7T |

O IS FIET AT (SO AFT BTG TS 9= I ([@CF T A2 ARG I I (AT |

e 8. W@AGFI [itst (Microprocessor Protective Relay)
o e sy fEfEsrr feet ar [fey waea qas! @we seREe, *F JFE, e wfrea Tesim
A IS |
0 IR IC I TTIFGI (BT IIZ© 2 TF© JTHI &+ |

o . (F% (G fEed (Phase Protection Device)
o IIG: (FCER (SITHE FCH (AT T (FS TR (NHAE JTHT (AT |
0 TRIE: (FH (FR1CH A (ST I (AT (NHAE T ¢ |

o b i w6 @e* (Earth Fault Protection)
o I (NG A OF ARG @A SRS SN AN A (S T5) T ©f I9& I 6 I
FE T |
o JREF: (oe YR Ryyres fFarser I@w A |

T b fTeiRem e

[EEEEERn S STy [SIEE)
e (Fuse) e STt % 341 G FIREAET, 78T '@ HRG
AT @@= (CB) RSO ARG 7 F4T AR TIRIAC, TS ST (7
fieT YOS e SfSfAe 77N € FICAD (A0 JHI | JACACAGR AT IR IR
MECE AR [T | T I emie SfEBIeT @ (eNar<e
TG (G TR | (TG (FIT8F (AP JH (TS & Al (SITHS SN (G165
e 5 (BT e 5 AN @ ARG I I G AL o (ATF T

BT I [COIZNSTT wPy

o (B QNI I B |

o e, *5 AFG 8 Sy THoA! (AT FIH (T |
o AT il Mt 3 |

o0 CHINS 8 Ffeq 16 FAN |



(BT @I MfSTe ISt I
(57 TS FE “SEAFGRIIIADS TG A1 " PR S Nifers |
@2 Sfefb e NRER T ME@ TR (Michael Faraday) |

BT FIE o1 N3 WEFGRAABS ICIF

&

T 4B FIEH IR FOFF (SIEF (Tod ea e &_1fEe 27) G1RF (Fead o4y A4 27, O34T OF 8o
@3> I (force) IS I | U2 e FGIFACH QTS BIF, €3 Afed To7 fofe T (6T (0T |

@3 Afemfa qropmz:

o JI 92

> 5CaR 355i50a (737 =g fagre s1aaaR F90e 436 gefadlier (o1 (%@ (ofF & |
N 2 GIRT CFa @5F (TITE ) 97 ToF F1& ¢4 |

© aae &1 (Lorentz Force) FINS J# (JI6ACF YAITS &F IS |

8 Q3SR fagpe *ife — wifFgs «fere weoea =7 |




B g wergorf =

a7 wigf
3B754 (Stator) CBTER 3 =, (T FCET A |
@57 (Rotor) BT gefaiteT S(el, (5T (M |
GRS CFQ GG I CFQ AT OIS AMILE eelfe I |
s (Current) FEARGC AR, g |

Q T
@ % P (Fw TS (W5S:

o @ T, eqif*e i Tesifte Fraze |
o IBIiowa @it (AC) R et gefiiar e @ tofd =3 |
o 4t @BACH (QHITS AT A |

N5F FERGEIEDS TSR M4 e *fes qfas =fere wo1ed 3@ |
R — I — I — T — FE|

Niog FIee Nfew 516 (Working Principle of Motor, 3ttt 515)
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5. Result is mechanical output
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B frent c@dem T AT 57 (49T e (I |

= wid ¥ (Earth Fault) (BT *917 A1 footaq e (Fate Ao (I€e5)
TR ETC (91T YEoT 90 |
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8 (T &7 @ (FF 3N (Three Phase Motor)
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1
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DOL Starter Connection & Wirimg Diagram W a9 3?‘4@_"3
@hE | 5ot ¢ TEenfes famesae @3 (Unit) Al (Quantity)
R (Specification)
5 T gt ST, b 3 | TR oy 5
Q (e &Y 300", R T ST
ABoF/ARET

© fefeie gt TG, So 3 | os &
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¢ TFBRGR fefeom R o>
RIS
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¢ @siel (Protective Clothing) AT (RI, (ATTT G2 FIBICRG! (ATF T 29T
Y @Tfs =T (Safety Harness) T ST ST FAIF I S (< (AT T
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5. OFF 43053 8595 (At ON JI06 36 AL 4 |

0.  ON 3203 =e6%b (2tF MC1 (Common) 93 FCE S35 AL 4T |




8.  ON J25t& MC1-93 NO F31034 e e (Parallel) sege F¥a1 — «@fb self-hold Whoe 37 |
s¢.  MCI1-43 NO 3513 2t& Timer Coil-93 2995 ARG (7 9)-« A 47 |
sy, Timer Coil-93 3995 A (q) (AtF Timer base point-§ & LM 4T |

sa.  Timer base point-5 ¢2t& MC3 (Delta)-a3 NC FBIC 29705 A FAGIR 65 (tF MC2
(Star)-«93 3¢ AYE 341 (Interlocking @F &) |

v, «¥32eled, Timer base point-6 (At MC2 (Star)-a3 NC ATICT LA 1 Q2 ACHAT (AF
MC3 (Delta)-99 FCICT AL 4T |

s, @ 3fetasd MC3 (Delta)-93 FCACR IS G- Tow 26 MC2 (Star)-93 SR
SAATSICET AL T |

0. MCI1, MC2, MC3, Timer €32 &(F53-93 SISO ATTDTE! NEGICE FLR™ T4 |
. GZOIT FGIA AfFE 77 T Qe 0o (v AR oo A9 T |
@ Power Circuit R 4I7P7R:

S. MCCB 31 Triple Pole CB-«3 feafG SreGeanfi #zsc@ MC1 (Common) I MC3 (Delta)-«s
395 2TACH T T |

2. MC1-93 fof5 STH5F SORTET [tea T=[15 Hege 41 |

©. SRS [T (ATF (MHEER SIS segowtEnce (Ul, V1, W) S &3 |

8. MC3-97 f&a6 Sess% @ioeaa V2, W2, U2 SIS J1ge 41 (S SgarE) |

e. MC2-93 foqs T95 “Is 5 41 (4F@ AS 1) |

o, MC2-97 feais =eo5s MC3-97 foaG Seo=5a N Y 4 |

q. «ZeR ST 5 HP 2t 20 HP (NBGEa &5 SGI{bw I61--(C51 351514 Cofd e #/1f |

b. 3-(FE 216 A MCCB-(® 7@ 41 @3 TFT (535 40 |

TP FACS T

A\ oS! TR

ST N2 | JodeT 7

PG G AT (A ROFCAE AL T A7 |

Ty fserergers o8 (PPE) 5329 ST (@ SPICEI0T AT, ({0 G, /i@ |

TSN O AN T T4 ROIFSIR 709 AT, Fiaet @fs *(F ARe7 F2e 20S 2117 |

[ ANV AR

MC (S5 F6159), et e @ RN e Fas 20w 691 ©f SRR S 512




4l |
¢ SIF I IR BI85 ¢ FRFOOICT IS AR [ [P 31 |

FIGF TN (TG S I TR IR 1 341 | @fF TGS Lo FR 20 AN |
q B39 @ IBIFETfhe AKCE AoF B3 GIfGe T |

G

IR N5:
TR AN 915 Y (S ST (NBACE SGIGS IBE (T=bT IBIHE @ AR bl 7 |

i B STAR-DELTA STARTER
/

l;
r THERMAL OVER LOAD RELAY
Y

STAR
OBLTA CONTACTOR
CONTACTOR
L
1
1 3 5 MLTELIV.
ll '| , 't : ‘ =l ’ I
2 2 Qe B A 1 14 > ‘ple
CONTACTOR
KM
U1= R Phase
U2=Y Phase
I_‘\" I_\H WI] e U2 |y Vi=Y Phase
V=B Phase
MOTOR 'S PHASE W1=B Phase
e ={ moTor
—"'




B |
Safety
N/C Overload
MNSC
_] Stop Button
N/C
Main
art Button N/O
o
7Timer Timer Star / Mair
N/C NAO NSO NSC
Tier [ ] Ve | i
Star ; ; i Main
Contactor | | | —l | | Contactor
Cail Cail
Delta
Contactor
Coil
TFAIS ¢ T ST (A1)
ST TR | TGS @ TGN CPATRRCE aT sAfarrer
> ST 2t ST, b 3 5 (No) 03
3 (T A 200", ZAPEH/TIZeT 5 (No.) AT S
© e gt BPICEIDT, do 2k % (No.) 0
8 # gor (Ffrept ¢ B | IPEse, 'y 5 (No.) 08
BiZ#T)
¢ SRS e % (No) o>
GE T2 | SATACORT I cfeE= GEa “Afaatrer
> 7 BT HBH (F-9) 10A, 250V @5 (Set) 01
N @wiAfe (faoret @ Bresret i) | 30A, 10A 5 (No.) 02
© ESIRGICRECH 30A 5 (No.) 01
8 DS F0139 30A, 5/7 AT, 5 (No.) 03




220V 3@

¢ FCGI (FIT 23/76, N7 Fo/Ro™ TG SR
(Flexible)

Y AN (I 3 w9, Besre Fo/Ro™ TS ST
7, fAfshr

e PPE Sifet (Auto Star-Delta Starter (o4 € 5i] T4 &)

@, T | PAfZ-ag T JRYCET FR | S TST

> BB 2T APTeT *F (AT TS THER &)

Q CTFG I (FTIETET G 7R) R ST TG *F ANFS 1 RS &)
© TS %o / g H{E T AT (ATF (BT T &)

8 BTG (REE0 TR (ST TE AT N S TS

e BPCICEC S [ SIFHs *JICR R T TR AN @Y A0S

Y o EEe (I vE =) W T ¥ B (NBF I T

fefde Tedel:

o T AN AFT AArF ¢ [Ffve Fare 7@ @ of PRI o=gw =g |
o WFGRGR WG (SITo FIBIR T T (FICN ©F A FIAF =TT I 1 |
o I ST A0 RAMd {iwe e SiFfE, (@9 OF SeT (@A [Feis Fe 400 A |




TETA-3

WoCe fcaaTs BT (e (ivT faswifer v AifSHr war

286 ez SICIP-SBD- EIM-04-0

-

&5

RIS O EREEECH

3 WETABTe A T, wFel e THPFe! TBEE W0z T A6 e (e (5@ femzfee «ar AfShi
TV Sl QTSN |
«f5 ReITeiT Tege IaE:

ey

o e (e (BT A T4 4R &F© @6 =S 4,

o o2/ eA2TAT ey GT 1o @ Toiwael g 4,

o (3553, (@B WL T «F wARfGe/enizfEe F=ime i,

o IREAM W i, fel-SieTHfer (555 Tl YR T@G S P,
o TU A (Test) WA 41, €%

o ATFR FAF @FFC FA |

~ R s
O3 TfTTe (<ieT afFrwand:

S,
2.

9.

BEeteT (et (U0 (5% PO R AF© FI6 *+E TS A |
G131 /RGA2-97 Ty GorT 1o G ol eF® Face IR0 |
857, @5F ' STHHIET SqE o/ Rea3 e i Fare I |

. A T FAce, -l (556 S9re «3 TF0 ST FA0e AR |

POI® (575 e FC© RS |

GTHT TG ([FFC FACS A |

IR SeTE8 ¢o TB1



SRS FIRGRNS

>, AEe o/l *He T & TN 8 JTS - T4l |

3, @5 G FIV-9F A T7 IR I CATENRG, FHoMEH «ag =6 ARG G35 47 |

© 71T e B *1e T |

8. CNIBAMS NPTl *imfe S bz 41 |

€. SAENGR (THT AR 4T YR GHIZER T 4ES F1 |

b, IS AT TG @6 AT FT 93 (5 4T |

q, famifee, T Jr, 79 Gk FFo fref el »[w w1 93z Fdifre 7@ vor oz 1 |
b, @6 ¥ T G2 AT (NEINCST T (5 F4T |

5. G ITFICTHT @2 G2 TIBT Heag 1, @2 €T TG SR SN2 TR tot F47 |

So. SR &R Feror, MIGRRET @ Tgoiife Frers w47 |
5>, eRfTL SIET (oI, IPIETT |2 2T BRI @ 1 |

3R, SIS TG S T @fE =47 |

>, ST BB SR FHT I F47 |

38. (FBOH/RIGT QR WICAGIT Al 5l |

€. T5-9 ZFCETI WG GHICT |

Y, T5-@ (S9! TN FCA FIEA |

5q. TG ARFT 9R (6F 47 |

Sbr. TOR FEE IPIEDE, I AR T6- FHICT |
5. GARG @ICEHH IR TP e (5F 4T |
Q0. FEA-AF *IF T BIfCAG @2 TG 470 |
). SR FAGREH 53 w41 |

3R, @157 & @ F49r 5% 4

Q©. (535 e tedt 4 |

8. BT, IFOCTT W MICHRATERT “IfTH1a Fa1 7R SARFCAN SHBIC S GO 47 |

& s



o Tt (et (VBT
o T (e (iGT ez
o 0 (e (iGa TfSHR

O

ifgs e Fee (e (Nive fremzfe ¢ St
). B vw (ivER aFRTew:

Split Phase Motor

Capacitor Start Motor
Capacitor Start and Run Motor
Shaded Pole Motor

Universal Motor

3. (VBT T TP

@557 (Stator)
@57 (Rotor)
ez (Bearing)
FI 8 FI FOI
715 @ fe B2
SRR
Bifsfeer <5

o. RexiRfor 7 o qraelt:

frem3fEe T AT AT (oNer 2B T F0 TETONI FoAR ST e (@Ieget tofy w1 @z @IS 65w

35 41 |

P @@ @iEER T (Working Principle)

ﬂﬁ%z
e (e (BT SEGHADS ST Aifere F6 7 | AR, T PIere (Fer @St FIEs oo @

g7 ey e[ifEe =7, o9 @36 5@ (alternating) P& CF@ (o & | U8 pFF (F@ A6 SEI@ACALS
BT G WL ©fYR &R TAY FCE, I T G0 53 (6 967 I8 =7 GR (WBF RS &F (A |

A\ =@, B @a @ive e 2 Tegsifestd b (self-start) 20e A = | ey MRS v

VAR 2, @9 FHenfieE It emfafermat ©3fee |



B e (v (i5wa 197 (Construction)

(TGRS LY ST

. ST I Fiey/fRwe

S. | 559 (Stator) e e, e 736 Tafr At — 3516 8 Fifar
3. | 5= (Rotor) TR S, RS FIEA (TG G12

8. | famfae 00 I T T

¢. | T o1 PIEBTTR et

Y, | i 3 IS SR AR &y

q. | ¥ ¥ (Covers) | 909 8 (OORCE Wm ¢ ACY

e (@& (iR S (Operation)

G5 9T (B

>. e @R (ibeaa 951k @ Aifr S2feg forese (rer «f (eitber (et =7 |

3. FAIGR T 7515 T2wr:9515R T2 1 FAGIGR sl pve oFa (ot 07, A T OIFF (@ M0
&G gfTAeT @ o T |

©. I 5F TeoAma: 93 gfaller (oI (F@ 607 [O0(F ©fUR &J1E CofF T QIR S (NHACE (TRITS &P I |
8. IR Srg: (5 YRre 93P T A7, IBIbR TSR A1 AR Corpieas a1 =7 (FFy (BT ©f bieg
TIZT ) |

@. HENI S (AGF o Fifei T2 fear R (arre At Tomee 71 i 39 =7 |

[7 =1t sty v G

"frCeteT (e (IS bie] =X w1 e e, Fonfioe At wifcroift $3fde Mte =1 At 16053 (vF pRS (@, W61
50 2T, [l @ FI A0e OftF el FGTA!” Fesret (Fer (iod v GReR 91 (afes Taeiifers
IR T | QTR ey erprren ot 3k efsfba oo ¢ 77 fog | s eifreei Sagee wafz:

et e Ibeas @iaeew (Types of Single Phase Motors)

@. CRIBTAS 1 [SIRE (IR CFG
> | fZ5 vw (59 (Split Phase Motor) | 7815 6 17 ©2fr wemmi, IR T, (=15 =i
FNFEOE A

R | FNfBR 615 IGw (Capacitor FTrof5R wy SoIfbeT AeF FORAR, A, G

Start Motor)




© | FAIFGR BB (57 (Capacitor | 46 FRGE @B 561G, e, aae FfexwE, Qe

Start and Run Motor) TG e IR ACE

8 | (*ltwe (A& (Wiod (Shaded Pole SR TFH, BTG 5F I G T, TG T, FF

Motor)
¢ | 3TFerfe (B (Universal Motor) | AC € DC et v, Ow oifs | e, e g, sirewms
T B
Y | fFemem 59 (Repulsion Motor) I 8 FNCHoT TS Ao G121 AT (2T
(T 7)
B SIS @ AT 1R ety (BFRer:
26 e (o SR (N, @R
FIAABT IBI5 (6T G FTLPE, T AT
FTNPIBR SB5-a19 (53 SRR, 9T IS
(T (AT (5 GHH T, (=I5 GfRe wye

e @3 e From a5 Remfe-ua sy s 2500 (Estimate) &Wie F41 26T | @2
3Rool «so 0.5 HP 3t 1 HP 1o (e (N50aa &= 2TaTey | BT AT (NoEd 3w 8 feidemg
TH7 o7 I3 FR0T IR 200 1T |

e e (e Rrewizfee «fSws (0.5-1 HP)

[ . Tsieaet <5 (Materials Cost)

. BRI T Afarer aFF I (b) % (b)
) G FAR e (SWG 25-28) ~500 & 900/kg 450
S | IR (A s for 20/meter 20

© | EeE eI 100 ml 10/100ml 10

8 | fore = (Flexible wire) 1.5 fom= 15/meter 22.5
¢ | TN 8 FHA EICICis ~20 20




\ (G @ (JTY AT RGN 1 6 ~25

25

q | FeREE (I e 2) 1% 60-120

80

B ©o-cifs (Boea): 627.5 Bt

9R 2. ¥ ¢ AfET 445 (Labour & Service)

e €1 STl BT (%)
GEICCRCRIEAC M IEL] 50
To P 0T 8 AT 150
FAFA @ B Fe 50
Sife*IR @ G 30
(BT Q0T 38 (535 70
B Eo-a (@m): oeo Bt
il % S <=
SRR AR (5)
Gl 627.5
&y 350
TG 977.5 =980
1B

o O3 AT A AT AT | TC @BE SRR 2T 8 (o IS, FCET A58 AT |

o G 17 (NiGea it =T (Capacitor start-run 512+ 2[oT) |

o7 freaidfer eween (Types of Motor Rewinding):
S. (¥ fofes frenigfer (Based on Phases):

AR e
oo (e faeazfee GG (o SA12EL ATF (3515 8 AT FEeAT) AHFTS (=G (NBLF 2T |
2w frearzfoe s (e F&t A (R, Y, B) TSR0 99 NiGE 27 |




R, FIEFHT B @i

IR 3efar

357 (Star) Fve fendfer | & (F& GE SRS F (SI0E AT I97S 2 |

@51 (Delta) Fiweiw femizfee | R 5F 1A T IR FICAFH (ST 7 |

0. FBIBR (T S
Bt 3
Direct On Line (DOL) 512+ SRR 2GR FLANC Bl &F, (=B (B G |
Star-Delta 5127 freaizfoe SBIfB 361, AT (T8I =T | ¢ @b M OF @ (B T |
Capacitor Start/Run fRexigfee I (e (IBea SRR W oI &3 | 92 409 LT AT |

8. T2fe SioH o
AT 3
afyief ©3fee (Lap Winding) @ 5ea T, wfes =6 (B I97© T |
grFre T3fwe (Wave Winding) AMyrgere fShT (b T9%e 2T |
FACTCGOT 8 GAGREHT e P/’ e @7 @IS a9z =7 |
€. = TR fefere:
AT Ffar

2 CTrT fremEfe T offe, T 5F

8 ¢offeT fRreaizfoe R s ¢ 5%

Ut (AT FnewiRfee 7 9ifs, @M 55

ST (1117, I '@ T2er (Wedges) 2€© afemt |

o7 RISHECIT &y EPCET (o7, IR ¢ T3\ eFfon qi7PmR:

>. BRI (2117 @8 (Preparation of Insulation Paper)
ToneT: (GUBER ToefeE Agfes *T MG (AF ! A G IEE 8 @EAfNCAT-9F A
BETF G T Cofl T4 |

qIoRTE:
S, TB WA (e



o (B5cAA oSS T(H MY, 4 3 FoIe! “Ifwr T |

3. I (AT I
o I ST ST (MK FIGTS ZI (VI (oA, (& @S, FICH (A7 Topif) |
o UMY AYRT® FOH AR ST 1 Y I XA |

©. TG T F40:

o fSfb TCH (o1 AR FIITe 203 @F «fb (TR fF6 & W3R (FIAT OIS [ 2/ |

8. (I ©Iet:

o TU6F RIF MF (11T STy O I MT® 2 TS FCE (GIFIHIR AT (A 0@ 1
T |

2. 3 &8f® (Preparation of Coils)
SoreT: FAMF BI, (1% @ (2 S T P (Coil) T I T Froe 4T |
4o
5. SIEA (7 e
o TSN T (Y A fwiza Ao Feifae Iy (Standard Wire Gauge) @T= T3 |
SRR SHNCEIERE
o S I &l FWAIRTS Her B 5 w4 (@==: 80 turns) |
©. T TSR (T T RICS):
o TN EBIER P& TR B Bitet o1 (sAfoear ez cofsr Fare =07 |
o I 93 LTS foTC O ARI(FLATCAT &y |
8. e %7 (Forming):
o (of IR THF AR AT M fTs =07 (Oval ev Rectangular) J(cs of T06
foreT 907 |
€. TP GGl
o fSTs T TR GoF T (I 27 @ ST (6 71 =7 |



©, B2w &¥fe (Preparation of Wedges)

Tl I T06 BFOT 403 TCS R IRCT @R AP (AT T FC9 |

QT
>. AW FE15R: AR (@ (@6, T[T TP FC, FIRAR AT I3 F41 1 |
. T I FIOT: TEF &F S S (o QTSI FeIF TG (6 M2 |
©. 41 F16T (Chamfered edge): S2Cea W= 7'M (AT TN (06 (AT (@ F06 TS 2ATIH I |
8. T(B T FAAT: I P 217 &S T0oa Tolea TIEMB o 0 L0 FACH G2 FIT YA
faca weTCeT e T o
¢. frtrer o1 e T (7 $Tw Motz A G FEE SFNre! g =g |

T STCT (1T, T @ TEG AT AT (LR F QTR 7_E, ARFT @R [R@ifreeig woe a1 =@, a
Ioa ReiRfowmm 3t To5e wwped IARE 9eT | FeeT (e (6T TTEHE (1719, I 8 83\
AT 4I°FR (Setting the Insulation Paper, Coils and Wedges):
S. TP ¢oMAF A (Setting the Insulation Paper)
TTT: (PBOEA TIRIEDT =0 3R FIF FECEH AT ([QAP0F SPIET (ol FA1, TS *5 ARG = &7 |
qoPTYR:
5. T AIREE S
o (IR oo, o AIe TFRICeTi, Tt WXeT ARER F =6 4Fe 41 |
X O WA e
o fSfb TF TSITS!, & AT TP (/1T (FC6 3 |
O, EPETHT (1R Fifbe:
o TP (AT I (AT FAGE S 8 4B AN FIGT I |
8. TG (AN (BT

o ITETHA (oI WETcel F¢F AfSfb TCH BRI | Wi T SO\ TSIt S Z(A,
@ (P OIS 27T |
¢. &S e tofd w41 (Folding):
o TU6F V3 TRIF T (IIRT &S Ay Sier ¢a et Sf =0 ZApre &3 41 |

R, FCE A (Setting the Coils)
T AES T T FEALTET APFOIT FOHLET T A TS (BT AT ISt I |



4i=ITR:
S, I GBS (5 FPA:
o T @ AN BIea, A(BF IR 6 ITIEIDT AT ©f [WFow el |
3. D15 S A I STl AYA:
o P (T (VB TYNS ¥fo I AF—I615 @ A | @oteT [ue =06 391t 201 |
O, P (BIFICA:
o fSfb I WRACSISIR TOF (SO &T* FAAT |
o (I I ACE @ Brof (MK =, ATS SIER ST Foas o 2T |
8. fore o7 (37 I Arg:
o fsfl I eF 8 19 ©RCF (lead wire) SIAIGR e ¢ I3 IRE@ @ (AT |
¢. ZTHfefed S A (*1F P

o fSTs T(6 IR P T (T (5F I (@ (T S ©F AT oetr 77 e |

o, 2w AT (Setting the Wedges)
T FCECE FOOF (SO GOSN 40T AT R HoT@ S<FIH @ 11 et o v |
qroPTR:
S. I FOI:
o T(5F A TR FILAN, (& (@I I A3F fea $2& (F06 17 |
3. T (I
o O PACT 17 2T AfSfB TBT @it TZ& (BIFICA! |
o Wb FCACTA Tt M B e FAIeT = |
O, YK JIRE:
o oA I ARE TN fexr TZeress =ierhl Bi#1 g e @t BiRbers 967 |
8. VR (I T
o T I0HA FFOI ICTCR 6T, $3T 0T a1 ©F AR 41 |

=Ry #iew s (Key Points):
=t ToFe!
ST (AN R & 0T 1 Q1 A SIS 1 ATE

FCT O (FICT FI6T TZCT AT =6 1 AF




TIT BIRGSItT I Wb Fare 7

e e (itea fewizfee s s @afs ey «iof 7ei “ Coil Connection in Groups™ 31 “FC &%
I A e | @S b AT TSR T were wwee| | N «ft Ay qie qiet [sifreeiE
Togoe F3fR, B9 @ affrweanditzra Sorat w:

FEE A T AT (Process of Connection of Coils in Groups)
T S (IBER ST e e avs 303 @ISl WIS T4 A0S AF GIF CF@ (ol ZF IR (5
f¥eIa qars A |
4T 4t elfe (Step-by-step process):
S, B IR I AT TR
o T (WIBAMGA F6 AT 8 (NG ICHT FRT (I FACS TS |
o G, (G X8 T6 UR S O IR | OIRCT &S (ATT- 2/ &P FCIT ©fF FC® T(A |
3. &% fRere (Grouping the coils):
o (NG FECS T FRAF &P O el =T |
o TwiEel: I (B S FCAET €2 8 (SI1eT AN, SIRe &fSb (oH1teTq ooy © FCACER A FCF &1 T |
o, &fSfb aFTea et TN
o fSTs e ©IF B TG T, @F T6 »-3, ©-8, ¢-b...
o fsfb aPtet Tzt A Fifver (series) PTTFI |
8. Frfee e« (Series Connection):

o FUAF ST FRER (T AIBTF 2ATS! IR &= AT AN TS F47 |
o TR, FA S U (T — I L T G, FEA { T (T — ICAA © OF &F ... QT I GO
G Pl Cofe TP |

. &SI (Group Terminals):

o AfSfb aFre 2RI ¢ (1 e Gifsfee fReTea Afke @@ Fea e

¢  ITES AW U0 (NGRS LT ALANT I T& T4 T (FBIF/0T76T AT A1/7515 S2fo SIgaidl) |
b, (TG TG 8 (AT e P FFI:

o T (& (BT 3BT @ A T2 UTF SRR (AT vo T Trealgaier oereeT 4R |



o Y FIASHCT FNT W3 +Afewi 5 e =7 |
e Swizgd (Example):
& qF, GI0 4 (A, 24 T0 (TH0E I FAMR:

o (WG T 5
o &fSfl (AT = © FTT
o FA=8T
o AfSTs ol = © T Fifve ST
oEGH
Group 1: Coil 1 — Coil 2 — Coil 3
Group 2: Coil 4 — Coil 5 — Coil 6
Group 3: Coil 7 — Coil 8§ — Coil 9
Group 4: Coil 10 — Coil 11 — Coil 12
SRR &St @Ftom BIfNaE I& 03 7519 T (T#BT AL (T |

wforD:
ot fif>e e fo?
AT AT foyefay
aFeef fRerer
forferer ey
Bifsierst iZea i
(S 8 (AT oHferiT 0 =irz?

B e A1 7 (e @G fRemzfee-ug s7 «Ff6 ww@esd s 2tz - "Winding terminals" (83f%e-«3
#A®eTE) & "Terminal Post" (BISHE @ I ST ATTB)-9F AN FNFe F41 16 92 Freiva [wifas
I 7 (e =ee:

ISR DI Bifaie ¢oieb e «#R (Process of Connection of the Winding Terminals to

~

the Terminal Post) S STw7: TGRS (ST ICAT Al TEG-GF (1T IPTEAIE AT ALACNF Gy Bifsfere

@IS & T, @ ANSTR 3T AT T& FT T |
«ITet «ieet effea:
». ©3f®e (¥ & (Terminal Leads) *re w1

o TReAEfG T 7w AfSs T I @2 Start €32 End &I® @F FF FAQMFe TS A |



o o (e (xibea AgEere 816 O A
o Start winding — S1 (Start) & S2 (End)
o Run winding — R1 (Start) & R2 (End)
BIRICT ST GTeTITe T oG a1 Biet forcar i foreer areet st = |
3. FoTe w1ta Fpeeiw ifw e et @ B e
o OIET A ZICT 5 3R T© (G e |
o IO ¢ T ey Bk e A1, @ ©f *1@ A G wiFeRe 1 2 |
. Bifsfre (7195 fofese w41 (Terminal Identification)
o DI e @ITT Adizere 8 A1 U F At (Pt (wew 815, ) e ufp) |
o afsfb g 1 BififarTs -y, -3, -0 Tepiv wiey e s amr |

8. AfSFOICT A Broiw T4l

et (e (ibeaa ey
AL [T
Rl — Tl I TIfee W
R2 -T2 I TSR (47
S1 — T3 515 TR wF
S2 — T2 3515 T3S (1T (LTS I T2 LT AN IF 2F)
(932 5iffEeT S2 & R2 39)

T1 1 T2 @ ~rsmF =124 (Line I Neutral) ¥ 31 27 | Capacitor 7@ S1 I R1-43 045 IACT 87 |
gt 5125 FAT 43R TG At

o fSfb g PFea 5125 i FrTs fote a1 2t |

o SIA BT RD e B, B a1 e ey S99t 6 ot o

. 7o == (Final Check)

o ¥IfBGIF M continuity I resistance (5% 4 |
o I Mt T Ceria (536 1 |
o I oI Tl WitR foer A1 #(G ET =evR el 2! el |



RO

Z

ik ToFe!

RICEEITIEN O A (V15K SCBl G0 T 0% @S AR
iR A AT ST ot =7

% T W @ 55@ SR (AT
ST fRye=ie 31 =5 AT 2z Svre v

FEE P T AT (Process of Connection of Coils in Groups)

T SrereT: (NG Il e e avs 303 @Il WS T4 ACS AF GIF CFa o T IR (15

fSFOITa GATS A | 4ITst st afe=r (Step-by-step process):
S, T6 IR IS AN e
o YT (NHAMHT T6 AT 8 (B FCI T ([T A0S A |

o I T (WG 8 =6 U2 S I T | SIZCE &S (oAT-117 STl FEA S IS A |
3. &% e (Grouping the coils):

o (WG FCACH N FRASF &P O T R |

o TarRd: I (T S FCAET W2 8 (e AT, SIRT &fsfb (oIt &ely © IR qHb 6 @ J(A |
o, ffb aFroR ST A

o ST FEECE ©IF MW T P, @F T6 5-3, 9-8, ¢-V...

o fSfb aPtel T AT BifFe (series) FCAFI |
8. fifser S (Series Connection):
o FUAF 2fSTs FEER (T AIBTF TS FEER S AT AN TS F47 |
o TR, FA D GF (T — FA AT F, FCAA R T (T —> F(IT © OF &F ... AN I GFoE!
OfG @l Cofd <l |
¢. &= Bifftm™ (Group Terminals):
o B aFtei =T ¢ (1 @i BififareT fRReTea Jifke @ e A |
o QRTHIE A U@ (NHIET ALIT AT AN T& FA! S (FBIF/0T07T T /7515 TG SR |

b, (TG F#H6 8 (AT ARG TPIE FIAF*:



o 0T (& (WHE FB15 ¢ A B3O GTF T (AT vo T IrHIeT Grores Ate 2T |
o A AT TN U3 ey B 4o =T |

faFe Twizae (Example):

@ F, WA 9F6 4 (A1, 24 T5 @O0 I\ FACE:
o (NI I 5
o fSfB (ol = © T

=8

o AfSs ol = © T Fifve ST
oEGH
Group 1: Coil 1 — Coil 2 — Coil 3
Group 2: Coil 4 — Coil 5 — Coil 6
Group 3: Coil 7 — Coil 8§ — Coil 9
Group 4: Coil 10 — Coil 11 — Coil 12
SRR &St @Ftom BIfNaET Y& 03 7519 T (T=BT FALA (T |

(b3FT5:
a fafve st fo?
eIt ARt fefa
&t fRere
e ST
BifsfeyreT Aigea e
TG 8 (AT AAferi 0% SMitw?

ioe feaEfer A Sy (Agfes Fitaa cF@ oifftiw efe @ e (Preparation and Application of
Varnish) 332 «@g7d @6 417, T FEEASTER ST e S 93 3% (7 | fe5 [@ifes «iest «ieet
T =
Siffta e@fe ¢ eraea afwr (Process of Preparation and Application of Varnish)
SifefCer S

o I Il ST TAFIANS O, AGel € IPTSF LSIF (ATF T 47 |



o ACGTA BT T4 (Ao FICTie Jia 4 |
o (Wb fowra (I *I5 ARG a1 o cary |
>. ©ifffta7 e&fs (Preparation of Varnish)
GolHel:
o IEHGIIE SFEve Sifetr (Shellac-based, Polyester-based ev Polyurethane-based)
o ST (STHEeTS RS a1 )
o GIHITAR RGN (AFTF I FIHF 1 ¢ FIF 7©)
4o
S. fel foioe:
o (WGERA 43 8 FICEH AT S T2 Siferr B 411 |
3. ST e
o Siff* AW T T, O ATATGH ATl FeTCes T ATea! T2+ ACS A F7S 27 |
o, i@ it < :

o S ¢ MSHCE OISl R Ty ¢ GFF F T |
8. AAfHIT =t A

o SIfffsl @ (PG LA I A (I T G 7 2 ETey #Af% = “ffq TI=F 40 |

3. oiffl eca (Application of Varnish)
qITR:
S, I 8 ToTA F'S:
o I S T (AR AREF S GICAT TS T | YCTI-NeT A0 Sifeft fowaicet aAraied
1l
3. Sifef g 41 B A
o M T TFFICIE I 8 (oA Sifet! FArNTT |

o TG I TR ST T A, ROeIT IR (=T FRETH (T |
©. ST %2

o YN ATO BF AT Pl | YT AT LT 0T A A 90T GG (AT (@0 AT |
8. URCAIT a3

o SIffl AR 77 FEE AT T 5T, LT TS B (A0 SIS o 203 |



o YRS 8 TB YHICO T |
¢. fafbe

o IR CHT I IES! A TG G SO0 SHIA! T, S SIfe* SIS G 27 |
L. PO (BF:

o CIMAR 7 FREE & Y AT AJ® AR &1 ffow 1 |

©. fSarorar ¢ oo

Sifel*! AT SN TCAB ST BTG AFT LTAS, FIFA FACSCHR T AZFH O FIE 20® AT |
ST T (AT 70 A |

ATST 8 TF IR F4T |

QTR T -7 QST el |

ST @feeor Afest (Measurement of Insulation Resistance)
ST @I

af> @36 Afes «fFm T FEE, 7 A @R SPETT SAMIER @apiod afetay wwe! fam=!

IE

SR, TPCEGT O AT TR TG e o T@ FES (Fees Fas) Fob! aifEe &7 of Afre
P ZACETH O W02 6«1 O Sy 17 |

SATIACAR TS

TP AT AT *i5 AIG AT [ @Apfes qHor THTe AN |
fRfire 9 SR ST G3e 20t ANCe! AfSFrom I (RS T4 7 |

BCeT (@S #AfINIoR &y T@eiifs:

QE (Megger) — 3ders 500V, 1000V ev 2500V @3 (1R RRE = |

ARTACAT GropTR:
>, tofT T4

TFANS (@I (WBF) (AT R TR I T R O A7 BICAFH YT A0 |
(5 It TRICR *1T 1 o7 Al TS SeTmr =41 |



Q. (AT AL
o (TIET G5 BIfsaT FCET AT STCEWDE S A AYS 4T |
o Iy Bifsfae Mibw AT FAFS FAT (IATECST AR) |

0. (VIS BIe] <*:
o (NI ST YR T (@O 51 Wiew (596 wer ol |

8. T {QCaEe:
BT W (TTINSZ) T @ TN
100 Greite=s At SiF @+t BTCETH S, (I AT (13
1-100 crares BTN 73T, Tod APCS I
1 CPINeRY @ TP AR, GRS A Afogre aeel
e e GiBR TifSfw:

>, Pt e (57 : FIesreT (e (153 20 ¥ @F 407 AT @Ioe A FiesreT (e fagge R@@ieg 5T | «@ft
AYFNS T FIS JIZ© 2, @I:

o Alfe A

o [

o TG @A

o RN TosIW

3. et (e (BT 241 S=PTR

Kl I

Stator 7 o oFq (o I
Rotor 747 367 FifFs *Ife Tesiwa e
Main winding SN S (VBT (TECS AR FE
Starting winding (AR Bie], SR T ARIAST FCA
Centrifugal switch / Capacitor SB1oR GEeR w-o feyzre e
Cooling fan S WA (5T 1T AT
Bearing T ST Pl gl o Fea




o, TMfEPR-a7 Ty
o (VB FIEFIS! & AT
o Ffe I qdGA Afotary Far
o QI I
o <3 @ Y BT

8. TSP «r*FTIR (Steps of Servicing)
(¥) @S =7t (Initial Inspection)
o (NIBTAH JIECAT AT (AT (LT, Ok, o7, *I1)
o O AL, BN 8 T AIF FA
o (BT B AR fFN ot
(¥) tagsfes ===t (Electrical Testing)
e Continuity Test e BTy e
e Insulation Resistance Test (Megger Test) — ©F 8 Stdd MR > 1MQ
e Capacitor Test — 351f5% Ft=ifir5a Afdweia Fre Farz e
(o) ffery weet et “Afeeia @ A
o IGIIGT @ (AIGF (ACF Y& A Fl
o fmifae =IFr® ST (1% A foet =it f6e1)
o CIGRAGE 32 o o oot ==t v
o TN S HIFG (& AR Byl (Al
(9) Qe Afogre
o T NS I Hhoaw I AT 4l
o “wfeaw FlfG, aifae At 935 AT
o o I frw/AfHrE T wRE w4
(&) AT LA 8 A
o T S SO Cerel oA
o JICIFHIF (b CT ALAT (AT
o (W53 BIfeTE *1, aifs, Sroir@r e S



¢. 7e%e! (Precautions)

o e At fRftey =1 e AISFR o 71 F4T
e PPE (2, &, %) T9=1F a1

o (SITBE 8 T AN =M 7T &I A
o I (TG (NS I F GIZ6 I el

b, 29%F <37 (Tests After Servicing)

S

Ty

Continuity Test

e AT 5 wiieg e

Megger Test

ST SICET TR oy

No Load Test

37, I @ oife 5% ey e

Load Test

(59 (oTICe oo vercg

q, WfSHre oS awe war

o (WIBEER 1N, WCwe, AfShre wifqy
o I Il e, Fr e IR 2R

o AT TATT

o SR T4 Tfea I 8 AT

AP clers Fails T

fomw

(BCAT =N / STCeeT

=rer (HP/Watt)

OIos / Tt

(AT S7RRTT / 5 AT

(BT ST (ST

O sieett O 71t ez [ <ioet

HIISIERASIEE

Fifefe Ty




>, Toggare o SpaeE sfavds

(5% SN FAT [ TS

(BT MRS gl O o= e O sei/er wiice

SIF AL @ Bifstere [ =sifd=s [ foa1r / cotrer

IO QTS (IR A 5 = OO

(53 o1 =foet 5 A1 OO

3. Ryfess A=t
Sl e

Continuity Test O fé< ez O Rifvegy
Insulation Resistance (Megger) MO (E=1MQY?)
Capacitor AT O fo<s =g O A&t [ awetiea 2ewe

©. TfFs T 21T 8 THANEFA

o RREY T
[BEIUEN O et O fostr O q@etieet
I O o= e O oet
GG RFSIeT 725 O wrfea O 2 O =i s
%5 8 IR O 1= ez O /=11 Stz
8. “T%IF ¢ ofeFT Fe
Bk 4 RECR?
FIRIEEIE Oz

Afere / o= OgrOsr




ARG WA OO

T freEfoe OO
¢. AfSPR A7aSt =t
(&F WO AT
(B BT RO 5 =T O &1 O =
R sl O =reifes O srreliks
Ifelae v O O =
(AT AT OO
ASJ:
| [IISEN
g KRz ClIER
TR

FfeFe W3R fafire MfSHR T Pree Fe (BT A 71%7 407 Feoim ¢ W e 16 96 | @b (oeEa
e, KR <496 @32 TFICR g Jfacs 71w |

5 CTTT-(5F X 8.5.5
f frgferie eppetar wf5s Sex ficar SiromR Soietfa Q613 0 |

T &% Tex (Short Q)

>.FerE (e @ISt 24w vt F0e F e
e

2. (B3 SARIGTT TPIET (AT FIer 2
Tex:

©. Sife QTR Sy Fr2



Tew:

8. BPCTI EIBIIF AT &y (FI T IR =2
Tex:

€. FCIT PP (o a1 A2

Tew:

Y, BIfETRT (o5 IR T I I TSI S ST FACS T ?
Tew:

@utise (Multiple Choice Questions)

>. FTeteT (ver (NIBTaR 515 FCAC YRS AP —

o) FAIIGR

7)) et

) ficst

T) SRR

3. TP @EEHITR 3% J?
) ey

) (TANSRT

=) iR

) (OB

. SIf ST T T @l [ = -
€) oI 0

) AfTFT @ SF FCAA

o) QP AR Siff orez

T) TS ST

8. FCITLTEIS &Pl A (AT 4T Sy F?
¥) *If& FACAT

) AT G ¢Fq Cofd T

o) I AL I



) BIf(IET 1y S

€. (VIR (B35 (I Y (7S Thw?
4) A G A

) e e Sfeea (oree

o) IS WP ST A

F) OIC BT 0T e

iR (Matching Activity)

A (@ ) e B (T firss)
S. TPICTH (A K) St ITET emie e
3. Sifer L) Sqe! @ ©f% (A T FC
©, (IR M) ZICeT*iT eyt wifeier
8. TCIT PR N) 7oz res ¢ toft S0
¢. SIfSaET (o5 seea O) I (A foTe AT 7T
Teq Aiq
. f5FE &% Tea (Short Q&A)

>. P (et (B &4 7io S i FI?
TGq: 515 I € AT I |

3. (57 ReARSL T (TR IS 1?2
TeR: IO @ T G 0L (Ao ST i 4T |

©. SIfe LTI Sy 2
TG FEEE GO, O @ IR O (ATF T F47 |



8. TP @S0 AR &y (I 7T IR 22
TG (TR (FRATTR) |

¢. IO PR (T F47 T2
T AT (O (F@q Cofaq Sy |

L. BIf{IE (ANEE AT ANT FF S AOF O] JITHT A0S T2
TG SItd ST AfEIa ¢ B w41, 7 5135 w4, AoF (e w4

@utise (Multiple Choice Questions)

s. BICsreT (e aBeaa 3515 FCACT AT AP ~
a) TR

b) cfersa

¢) et

d) e

Ted: a) HATOE

3. TP @EEHIITR 3% J?
a) o=

b) Me=T

¢) SRR

d) cor

Teq: b) (e

. SIf! ST T FIC @l K =g -
a) N A

b) AR @ W S

¢) Q% sAfasre Sifet (qeat

d) & eI



Teq: b) ARF 8 SFEAT FEEA

8. ICASTSTANCE P IR (AT AT Srorsly 2
a) *Ife ST

b) Ffow GIe Fq o w4

¢) STt AT I

d) SIS Sty ST

Tex: b) AE G v g o 4T

€. (576 (I AN (e Tfow?
a) FCE Y AFCE

b) F@wET 7o B ot

C) TS GF T AT

d) ST SRTTHT YT Tt
Ted: b) et 7o o ofes

. Wifox (Matching Activity)

A (I ) Teq B (T )
S, BT (AT B F) S TP W
3. oife N ) ST 8 O (AF T I
O, I gl ) ST GBI Afr=f
8. FCE apfore q ) 0T (BT (Fq Lol IR
¢. DI (o155 steamat ) ®) IR (ACF T8 T W%




&q Mo

RF AN T (& 5 (AT 0 THF IS (IGIEE SR Coal T (BT T G |
JER 419 T

41 3: SRS S AP 8 O AT

o (NBCAT 2O FCE FRLIC (B ACY (T |

o N T BIF AT, SIER (ore, &~ 215, IR 215, FIae*a 51251, To5ift (15 e |
o T AN 0y, (AlFT: 8 — &S (AT = 5 T — I (e AeEere & T2 Main
(Running) 8 Auxiliary (Starting)
qrof X: e feenise @ TR cofy
e Main I Auxiliary winding-43 &=y #2< ez ¢ et apof fdiae T |
o Coil pitch, number of turns, Ges insertion pattern f&3% S % SR Cof T |
4r*f ©: OfF fd15e ¢ Fifbe
e Winding wire 57 %+ (@F: Main winding: SWG 22, Starting winding: SWG
24) - (T TG 5 T |
o ffs Tt Ty fMWE el o (06 eF® A |
giof 8: S0 (o7 (Coil Making)
e Coil Former 31 3% I3[ ¢ e 5 @i St I |
o T IMTS T FIGTF FIZA T S IM6F BIF & |
e Main I Starting ST SeTwl ST ST I @I e S A |
qrof ¢: ST B
o 2fefb =6 Presspan Paper 31 Slot Liner fae |
o ICCA feiced w3+t Insulating Sleeve #F |
419 b: T 0B (BIPICAT
o &fSfl A A @ FAFOI@ TG GIFF (Main 8 Starting It S I (GIFM) |
o T3 LT IR s 5 SR oI |
e Wooden mallet 3t insertion stick W &ica &I I 97 |
g7 a: Wedge TI1CAT @ 12
o T PR 7 Wooden/Fiber wedge Wt =6 6 wca ey |



o T &R Cotton/Glass Fiber tape Tt 0ae < |
g7 b: FT AL (Connection)

e Nameplate S Star/Parallel connection tefi T |

e Main I Starting winding-«43 3f5<s ¢zaie ¥ (Starting winding-«4 &t Capacitor

FCO A1) |

I >: A9rH S BT

e Continuity Test &7 |

e Coil short circuit Stz &1 ©F FHIR T |

e Megger W@ insulation resistance (536 3= (> 1 MQ)
4 So: ofif*iz @ @fpe

o IEFHEE ST O et w4t (B a1 F ) |

e 130-140°C Sio@ry 23 T @2 T2 |



T o : B e b Rewiftr aag fEHr Ft

3% e SICIP-SBD- EIM-05-0
ST SeT: L) T
{{?, DI GERCEEEH

92 TETABTS AT T, wFel «R TAHFS! TGS SR A 96 & @& @itas Renigir qag Jifehr
AR ) QTSI |

aft Remee Twde w:

o T Fm (iGH AN T G AF© @B XS T4,

o fReEfEe/ eI CER Ty GerT 15 8 ToiFae e 4,
o (7059, [@GT W WO «F fewizfo/ ez =i e,
o ST WAV F4I,

o - (556 a1 W3 TFH WA 41,

o DU A T FAT GIR AINFR TG ({6 4 |

:" [RERRE:

@ WG (*I7x ferpendt

0.3 Pt (e (57 (5 T @R @6 7S FA0o AR

0.3 SIEe/fAeEfGr-0F Ty Fort fRiv 3R Toae e FA0S AR
©.0 (553, @B @ GBI SH2fGe/eABfTe W FCe 2T |
©.8 ST O T 21K, T FTP0g QR (V6T SR FACS AT
©.¢ POTE (576 M FACS AT

0.9 (BTG T ([FFC FAC /7T |

Rli(aie AT ERIH

>. FifEs Fo/Pb *Ie T Gy IV @ JTS T+ F41 |

3. @6 e g7 SAfare I8 R 6 ARG, ST wzk =G A G w4
© 0T IS GBI =& T

8. (MGG AT *Mafs Spirea ffvesy



¢. SAEfTR (THT ez T T IR SRR TR &FS T4l

Y. YT AT TG @6 AT T4 T @R (16 F41

q, famife, T I, 79 @R F4 frefe e = s g3k Wéifre 17 e o w0
Y@ TS *HE I 43R AT ERINCST T (TG F4T |

5. I ITFAC @32 G2 L TIGT Teaz T4 @R G2 L TG T $A2 e TR codt F47 |
So. SRR e ForoT WIGHRAE @ TFAAfs Fieerg a1

5. GG SIET (NS, TPICETHT G ARG MBI @S T4 |

53, SI3fR ©ItT Sl w1 (JfE 47 |

>0, G2 THT SERI FHIT IR F4T |

38. (FBOH/RIGT QR WICAGIA Al 5l |

5¢. T5 @ PTG R I |

S, T5 G TodT A I FRIC |

5Q.TA5F ARTFR AR (6F F7 |

Sbr. (ST FCAET TG, MG AR T6 @ TG |

5. GBS @IGEBE IR TP (S0 (bF 4 |

Q0. FEE 7 AT BT @ I 4T |

). SR FAGRSH 53 w4 |

3R, @157 & @ F4r 5% 41

Q©. (535 e tedt 4 |

8. B, TFAATTT IR TIGRAET ARF I 43R ST FBTBIG SR @B 7 |
e

o W Fw =BT
o g (o5 (i fsaizfoe
o Y Fw (BT A



BTFACTH Ao
R @& (5= =+ite (Working Principle of Three-phase Motor):
Q) (T TTF (5T TN CEAGUINHDF 38 O o7 fofs I Fe 34 |

o 4T IBIHER fom e «fST figre (et &%, o3 of «fo gefrme (57w ¥ @ (Rotating Magnetic
Field - RMF) tofz 37 |

o Y2 YINIT OIF (Fq @GR FOGET W& [ vifere F@ (EMF) Gk ST FIEH Ty 7 |

o  UE FECHA T @IBCE QI OIFF 9T (ofF T A (BACH (TS WP (A |

13+ 2@ (Construction of Three-phase Induction Motor):
>. Stator (559):

o s IBET LT W o (e @A2fGe A |
o b T BIFT ¢F@ (o I |

3. Rotor (T@53):

o b fostaa gefrmie wiee |
o 73 AT
o Squirrel Cage Rotor
o Wound Rotor (Slip Ring Rotor)

9. Frame (&¥):
o I (BACE KT AL € FFFH (VT |
8. Bearings (Raifa):
o *ITD (AN 7 FLA |
¢. Cooling Fan (Ffere F719):
o Ol R & |
v. Terminal Box (Bifs(dre 79):
o SIS NI T AT |
ST Awfe (Operation):
S, AN AL

foqfs e =iz (R, Y, B) 30510 A& 41 27 |



3. G Cofs:
o I55i5H YIRIT OIFF ¢Fa CofF ¢ |

o U3 (BINF (FE (BT T Cofd I |

e EMF 93 T FICEH g 2T W3R (@54 (IITF |

o, PEtEEIREE 7

o ITF (GH PtamiRed “ifste veet 1, «ft 5yt % sifere @ |

o 3 {IFHF F@ =7 Slip |
J9_4 (Applications):
) (Fe (W57 MRS (@R (Fq 2T e

B g afedr FACEAE, FACSAA (F5, I, A
B e e (@, o6

B} e IS Gi2e PIeoT

[] «ffers s T FIE¥TR FEET, @t
©) fy/eafr 3G ool @ G G5

¥ I~ T T, ARO[

BT Gfiie ZEHEs SRR QeRCeT &l

s & & @ows @it (Classification of Three-phase Motors) R@ifeeita (et g

& e (oBeEs @i (Classification of Three-phase Motors):

R TS BT ALGRATS o, HATTH 1afS, R FIRT TP [fSgeng @f<s w1 27 |

S. AT *fmfed fefere (Based on Operating Principle):

g (W67 (Induction Motor)

o «fS I @M TITE W |

o @IGE AR Ry (Ml = 1, IBIBCER (I (F@ (A TAGEIT 2 |

R TSR (57 02 4T

g

ATRET

© Squirrel Cage Induction Motor

AT G2 RS (FI6F FCSTI3, TN (N2ACGCTH

Slip Ring (Wound Rotor) Induction
Motor

@IBEER Y @fSE57 AT IBI6R FLI FCI 5 (@
40 T




@R (159 (Sznchronous Motor)

o G FPeTEAM Aifere (IR (OIS (i@ Aifes AL I7) |
o ST TBF ST &) JI2© TF |

3. 190% fefere (Based on Construction):

AT af¥iey
& 415t (Squirrel Cage) AR G @ TS, T 8 (GFAZ
& fae (Slip Ring) WS (@AM BT QTS =0T TIQT

. 3515 *afeq fefere (Based on Starting Method):

e ISREE]
Direct On Line (DOL) Starter (RGNS (VBR IS
Star-Delta Starter TR AR (B IS
Auto Transformer Starter TH FUO[F (O IS
Rotor Resistance Starter 29 fi (B e
8. 7ifs fagaer “mfsx fefere (Based on Speed Control):
Variable Frequency Drive (VFD) A1 TG e safe
Pole Changing Motors CIBCAR CoIfeT 2T RS B i e
¢. AIRIA fefers (Based on Application):
General-purpose Motors T, R, 2
Heavy-duty Motors (@, foT0, (ot
Compressor Motors QT e
Machine Tool Motors CNC, ™ f*=
b, TTHE @afTer (Based on Protection):

I [T
Open Drip Proof (ODP) AR IR, ST
Totally Enclosed Fan Cooled (TEFC) W 8 Af elfstardr
Explosion Proof Motors syl s TS '




5 @3 e B (e Fww (059 (3 HP / 5 HP #1®) fexiafor 391 oy «fo sy s 2500

(Estimate) (6fR& ST (AT 2T |

& e ite frexigfer s P55 (Example for 5 HP Motor):

@, | SR T s | @ “ifaarrer GFF AN B (Br)

EH (B

> 39 o (Enamel | SWG 20/ @fer 5.0 1,600 8,000

Wire) 21, Super

Enameled

Y | TR R Press board / | %5 3 30 90
Fish paper

© | s (Wedge) -, 175 | o 20 10 200
(& iEanien

8 | /It 5 @ferors | foom 0.5 600 300

€ FTTIEe Sofmae fore, T @16 1 100 100
oy

b | GRS syt - - 2,000 2,000
feARfo T

q | fawifae (acre) LR0GC [ YROY | (EeT 1 500 500

b | 59 ¢ IB7a fgfae | «ar @fee - - 300 300

5 | oifiee /e IR ISR AR | G5 1 250 250

(G SIS 496 = 53,980 GBIl

(Note: 77 ZT0ow7 ¢ FICS O J0® AN 1)

wfefie 45 (3 e 2H):

o 3T 8 FroF s I fremE: 300800 i
o O A AT fRG (BRI GIZ F4r: 500—1,000 Bt
o (GFBe @ FERR: 300—600 T

[RIGERCEIE

o W IT (57 =7 (10 HP A1 ©IF @f*), ST 117 ©F 8 ST Afsier @ 225 I8 |
o TIT/STF SR (7T bier AR 2o 1A |
o IR WA Sitas ReTZT F41 W, O ©f FAF (AF 7T 8 TFALA |

Q) vw @5e fenafee AraTrs @b o7, TS ©IF, €T ANBH I AfFE T A [fegena
fTow Fa1 =7 |

faes oo 7 (rer cuibeae faemdfes-as gsreeen (Types of Rewinding of Three-phase Motors)
eT T Y (e (5T feizfur-aa awrren



>. Fe3a @A (Based on Type of Winding Conductor):

F91 faemizfer (Copper Winding) AL, T !, GHIL
iR feAgfer (Aluminium Winding) QTS I, RIETH, O SIAN@IT (@ o 27

3. I *mfoq fefers (Based on Connection Type):

Bk [T
(@81 (A) I fremzfoy 212 1T/t 53 SIfAtEItad &y
B () FICTFw freafeg T3 53/ e Sifalteea oy
SBE-(T5! faearafeg 515 S17-q B4, #ItF (G5! (SHI51F TILIC)

. eq3fR FAFIE=F S (Based on Coil Arrangement):

I3[ [SIRES

i1 eqRfeR (Lap Winding) AYRTS T (OIT0E 8 @M FIED 9T &y

NGB ex3fee (Concentrated Winding) | W2 coliteia &y wiietwi w6 016

fehafRete eaizfe (Distributed Winding) ST TOGLS FATSIF RS ATH

8. (e = S (Based on Number of Poles):

B s (RPM) T
3-(oleT ~3000 RPM T oifs
8-(oATeT ~1500 RPM TR oifs
O-CoATET T br-CoATeT ~1000/750 RPM g7 sifs eifaceitTa o=y




@. 35759 T AT ©#% fofe w5t (Based on Number of Slots and Coils):
* Single Layer Winding_&fefG Zt5 @6 Fcaer 2

* Double Layer Winding — &fsfs =6 uft szt A, Tita @ f70ea =i
freaiEfee-ag «a= e T

o (Bead wwef (HP/KW)

o fs (RPM)

o IR (T, A, FC=PE Boiin)

o BT T (THT FICTFH HICAN O el

o TR I ST ©IF IR FA AR FeT

& e @57 a2 TR ST eF ol OFf 4 TR STCETHH (1117, FEE IR ST (wedge) 4FS
x40 | e afs g ey [ksifreea mear =@

& & coibeas feadfer-Glnsulation Paper, Coils @3t Wedges @@fes e
5. TPIETE o419 e@feos afer (Preparation of Insulation Paper):

Trerely: IBIIGCAR X5 QR P =6 ARG AT =il 796 (T ] 4 |

qoPTE:

5. Torzael e ioe:

e ARS Press Board, Fish Paper af Vulcanized Fibre Board <929 41 27 |

o SI9 MZAAE @ FAFQHICE STADS |

3, T ST FIGT:

o fSTs THT OOl © &F (T FFCTH (/=17 FI6T |
o 5% fowta AHfd T 9N WA |

©. wIgfs 5 z=:



o (AITRCF [FRET AP T ACS TCB (BIRICAT T |
o FYNI-FAC TR O [FIRIT RS (FIT FCA (ST |

8. TG (BIBITAL:

o fSTs TG ST (I (GIPITAT T QAT |
o «fS =6 S 8 IR WA I RO IS F4T |

3. I gfen afew (Preparation of Coils):
Toary: fdifare CoifsTiRec Sl S0 Cofd 63 T06 ! |
QTR
>.e73fSR TIHT Y
o OF (1% (SWG), FCET AT, oo Ry, B 513+ (Star/Delta), fiv Teif |
TR OF FIO:
o (e fdifere tacaf ol o BT = |

©.Coil Former/Template I5<1:

o A2 SFfore et IMITe F10 A e coil former IIRF F4T |
8. T (ofd:

o I SRS TUIERT T YA ST CofF T4 |
@. SPICET:

N

o ICACIR TG VR W T G Il (IR [IR 4 |

v, foTe 31 BIfsEIeT o7 & w4
o I (XY THI ey e s1eye a1 =W |
q. Coil Set tofa 4

o T3 AT IFCIERCEE 6 (N6 BT 2Fe AT =T |



©. Wedges @8feq afear (Preparation of Wedges):
THT: FEECE T(0F (OO *GSIT AGE AT Ace @b FCe =17 J0% |
qIPR:

S, Soae N4Ioe:

e Press board, Polyester wedge strip, Fiberglass wedge 2@7iw |
o O ¢ T FRTAIT TE TA |

Q. W (@eTT 8 FIoT:

o ofSfb T Ty T T © AF AR FIGTS &F |
O, LI AT

o IR STAER U2 AT TP (FfIF IR FHTo 2 AMCS F0H 6 & |
8. FLF:

o JIOR ¥ IR ST GG ATCPE AFI (R A= |
FIGT I HSFO:

o TN (AN FIBT 8 IATIF AN SIS (T 1 27T |
o I (OfF AT &S BItt «Fe B Iy TS 2 |
o I TCB AR A7 GTAE YOI FHICAT 1 B F¥HR 7Y 6 20O A0 |

o f2D IR KT TP B T&® I (ATS A (AT LT |

7 e @57 Ren3fE-ua b wwgs)el €9 2T ST (o1, IR ¢ e (wedge) AT @b ar
AT (Setting/Placing) | I @ 4t $o1 X, SIRCA (NIGEA FIEHAof JOT 2 @ =5 ARG eo@fzibe-
@37 3 AT |

fC5 «iest 41eeT insulation paper, coils @3k wedges GTi6R T R@IT® e AT 9T 421 =0T
& e coibeae fedfes: Insulation Paper, Coils I Wedges @ifbr-as 419917

>. T5 ST (1711 AT (Setting the Insulation Paper):



Trmiy: SBIBIRT TF (ST FCE AT et *T AEG eifStaicy ITopeeri tofa w4 |

g

Y. =6 SAfqwa 4

o SRS ZPILETHI, YT, DT ST 9T (el /|

3. (oA IO

o fSfb F67 7wl @ Sl SRR Pressboard/Fish Paper F51 27 |

0. (AT (BIPICAT:

o ITETHN (N AfSS T(ha foeta eIt (GBIt =7 |
o (T @ T(O4 (OO NGeF AT @ I3 & 1 Z6T ST |

8. INFI F4:

o ATTIF TG ST FSFea IeIE [ ©f 2Ts T (25 T e (6% T4 27 |

. eI AT (Setting the Coils):
TT: AES AR I (A2 T (TSI TTBR Wy IO BIoi 4l |
q:
S, B P06 [T (TS GFAH):

o I JIRCER S SfSfe TP (B=1 (BT T, RO T AT Sew |
3. TC6 I (BIPICAT:

o JE AL EPICETHTE T(oF [©0F (BIFICAT & |
o AT IR 6T FII, SRR Ao FCAET TR TN (TR @K ) |



o, ofss (e SETwT AT

o ToRfs (PrET TN YA 0B GIPICAT T I, STl ST (GIAIAT =7 G fbfzs w1 =70 |

8. LI SFeIa R et AB13:
o FHA @ (SOCF (Y T, (FIRNS B 1 g, @1 Wioe w41 =7 |

@ . 9w T (Setting the Wedges):

TToly: PR F004 T Fg 0 AT @I T 11 PR g < |
g
S SRS A o:
o oSl THF & SRS MeT ¢ &TFR AT FI6T & (MRS pressboard ev fiberglass wedge |
2. TS (BIRICT:
o T AN T CAR FIFT I KA (BB 2 ACS FCAT TGOS 1 A |
. e ME FeTal G
o oI YT Bel ey feesra T =7 (@ GIfB 067 A 76 2 AW |
8. TR T6 IR SIS F T

o fSf =B9 Ity e ABFSIT T T |

o ST (oI FHCP (T ©f *B AHBF PR 0O /1T |
o T AR T IFALC T AR Al AT ST QAT oS 2 |
o G AW FIFSI A 1 T, T IZCI* A WSS =% Fo A1 |

wfsfae Bo:

o BT AR At multimeter M@ continuity test I insulation resistance test (IR test) <1
e |



o G T T 26 A (hot air blower) I (16 FCF (ST T |

4 per (wi5e= Internal Position of Coil Groups &6 (it fReaidfeam cria worw ewpsd, Rew s
FCIT GBS @ (T [T WS T oy |

s Internal Position of Coil Groups it Rearaer«st 7T (e ==
FO PPTIRA woreare SgA: Internal Position of Coil Groups
. T& €17l (Basic Concept):

7 5 @t Afel (e FEEAE &9 TFIE O I T G2 QST (BT 0I5 Towtend foeg fqvs
RTIET Zroie a1 27 | 2fSfb apot @ A1 Wifes e e aifd W3R 317 e fiee Rotating Magnetic Field
(RMF) tsf 33 |

3. 3@ & (Coil Group) FTCS F @RI
Coil Group = FEAGTER CF6 @6 I UFE (@& I W3 e P45 8 T T =7 |
TrrRRel: €21 IF @BEE b B =6 8 8-(oi1eT | O offs (=i A

e Total slots =36

e Poles=4

e Slots per pole per phase =36 /(3 x4)=3

o ofs e 4 B apd x 3 35 = 12 T06 F0 AR

0. IR &PToF Sopeare [T (Internal Position Arrangement):
P Qo AT 2T

S. Szmmetrical Positioning:

2fSf (FreR FEE &l AT JRLIC PN = TS (GRS CFQ T 2 |

2. Phase Sequence Maintenance:

A PFoNTE (& Sg@T (R, Y, B) SRIE @03 S9&7 (A0F 120° 3G @it Koz 4 |

o, Slot Pitch & Coil Pitch:



e Slot Pitch = 46 “== TG TS 799

e Coil Pitch = IR Y2 G THIF T6 AL
AArgrEers full pitch = poles % slots / 360 x 180°
4 short pitch (fractional pitch I<9XF F41 =7 copper saving @< &« |
8. Layering Szstem:

e Double layer winding ¢, @fefs %6 936 == 241t (top I bottom) |

o U (AT FCICTICT A (TN, N (PSS Wy ETACT A |

8. Coil Group Position Diagram % fefers &fefb e e @Pof @Ol AT 2 TS ST G0
I o oFa toft 0 | 9T T

ey SEA (Smrzad 36 slot, 4-pole motor)
R crar Slot 1-3, 13-15, 25-27, 37-39 (Repeats)
Y s Slot 5-7, 17-19, 29-31
B & Slot 9-11, 21-23, 33-35

O3 R IR SRPTNT 9 A0 @92 Vibrations S0 |
¢. Phase End Termination:

o &fsfs Coil Group @ Start @ End points éifqe 21t |
o QT FIZA FIwHTT Star (Y) 3 Delta (A) Rea & &2 |

AL
= I
Coil Group G (PO PEERS (OT6
Tyt I ATy, e P, S e e Iar @
Sy A (519 (@ Lo, Vibrations S, Frwel Jfe

& e @5a Rexi3fEe-a coils in groups TR FA AfFT @GER FIEFTS!, SREMNY @I Af5F (e F#ws
fafe Far ey wore seed | fes W2 Aer sifgeerta Reifresita T Fat =@ |



P &Pl AL & : Process of Connection of Coils in Groups

3. I P9 IACS F Q@RI

Coil Group T €33 (TS FEEPTIRT GG @15, T FE 75 F06 AT 2 G GFANL A A |
@3B (BT AYRTe 2f (@FE GFIHF IR P S [BvRFe: I @I @HE wuld 6 @3 © @ AT,
O &S (FCE S T6 M — ATorF © TG S T epof — effe e 816 Coil Group |

R, O &P LI STy

o foRG cee 120° TETHLHET e A4 tofd v
S i (5 ¢ (Rotating Magnetic Field) o171

51T T (To0] FIAFHT B

o GAE AGT s @ aifeTe (=TT
., AT &Y TR (Steps of Coil Group Connection):
g% 3: Coil Group 167 @ &<l

o afSfl (e T 2P Wl IR fofre i nq — R, Y, B
e Coil Group 7% a1 o= (1S-1E, 2S-2E...) Wtz ¢Tcae1 1 =1
e Coil Pitch I Winding Direction &= a1 =8 (CW/CCW)

gi7f 3: Coil Group-93 Sey<rel FLM
o AfSfb &Fra FRETST Pifee I& w41 23

Ist coil's end — 2nd coil's start — — final end
o O STHF WK I IR PG I& A

41 ©: Coil Group (& Phase Terminal &

N

o AT (FCEF Feel &eoiF &AW Coil-Gi Start Point — Phase input (R, Y, B)

e ¥ Coil-93 End Point — 5«7 &9 Il (F(& A



8. Star €3? Delta FtgF*tq Coil Group JLl":
Star (Y) Connection:

o TA (F(Ed I @0?F End Points @F@ I G Cofq T4 =T

o fodfG Start Points SITWI 95 IR ST AT AN IS T
ST SR

e RI1 —PhaseR
e Y1 — PhaseY
e Bl — Phase B
e R2,Y2, B2 — @3td §& (Neutral point)

Delta (A) Connection:

o &3 @ea Coil Group-4s End SIaS (FC&a Start-as ML IS 41 I (T O GFi0 [qgerwra
N I

ST TR

e RI—>Y2
e Yl —>B2
e Bl —>R2
o eI LM R1, Y1, Bl

&. AL AT G TGN (O

el SR fe
Continuity Test FCI FASTER FA 3% =g & a1 53 w4t
Insulation Resistance (TE-5-(T 8 (TE-5-9N (@GEBIH (6 F41
Polarity Test e s 8% otz & 91 (Dot marking or pointer method)

Y. Coil Group AN AR Towre:

IGEEY T

T FE R afefs cwre 120° *ndwy Ate T




YRR STReArT Coil group-93 I Hrfdre 1ge z0e 2@
fore ey Al T 2TACS foTe e e fofee vt v
o5 @ B faet <l Coil pitch ST T P € & FIAF e T8 2@
HITALFA:
= FRTFCA AT
Coil Group GFE (TS IR (15
ERCIREEL) e ALCAI, #Ita Fo19/TBT FIAFHT
S Continuity, Polarity, Phase Sequence
Ty AT S I @ o T

7w bR feaizfr afew "Separation of Groups of Coils” @36 eFga €17 | ¥ 41T IR
fFEenT Ot T SIma 10w, [ 9 T Al Sdme v =1 aft @it FEETel, @Y GRS
CFE G AGTF @B v Fare =T ¢ I:

FCI PFPTICRA AT : Separation of Groups of Coils

5. = €1l (Basic Concept): Coil group separation e (@R (6 (Frerd w@+e G4 T
=6 (=6 2T St A, Gl Hfow w05, e 7oy ¢ FIb ST AT 43k (e foita™T Iea Qe RS
340 | G 9T T = @

>, efsfl Frera ST SeTml AT
3. (OIFF CFq AT =
. (IR I A =7

. (¥ Separation TS IJ

FIe IR
[T Cofe AfsfB (Frer I eyl I 8 =6 [oiew I& AT
Rotating Field 120° etz e Ay e o7 Fa0e
g eI Coil group &f1 #féFeta Star It Delta-cS A FTS




ARG (e T R, Y, B (@ S Seml A4 Sy

©. FRIFACIA (Separation) GHfeTs LY
g% 5: Slot € Pole Sepica fZot a1

e (IG Slot T () @ (B bIF AT (B) Tl A Wl
o ST (wrm TG I & AR —

» Coil Groups per Phase =S / (P x 3)
411 3: A crrera Ty et et

e fov@w-R,Y,B
o AfS (T FCET & SEMI SEmT F0d BfFe war =W (R1, R2, ..., Y1, Y2, ..., B1, B2, ..)

i o: (T s e w4

e R—>Y — B @I 120° 3EFLIIE (@l IGO0 T1ACS IO @9 AT 27
o IO A P (FIEI TLFIF S (N0 BeTT 2

4 8: Slot allocation &1

o THIZE!: 0u TH 8 8 (N (NIHEH &fS (T 33 TF AW
o I &fS e 8% e & AR (2 TN © TF)

©49 R &F& — slot 1-3, 13-15, 25-27
Y &st — slot 5-7, 17-19, 29-31
B @& — slot 9-11, 21-23, 33-35

8. Coil Group-«3 SeTmI fo1e s1eeart (Lead Separation):




o ofsfB apto Start (S) @32 End (E) wisiwi sfa fac BifsEiet 03 cotem =7
o I (Tl Star 1 Delta ALY 41 =7

e Separation-93 ¥ Coil fault fofee Fans szw =1

@. o] 8 S OJH:

Todel ISREE
oo @ T (PSR FCAE @2 QIR AN (B G 1 A1 6 17 70
Slot marking Al T Tt @+t RFOIR Fde T3 773 ol Tl
T (Fw e Phase sequence fif6® Face R, Y, B AfS<eita Semmi 1 v
AT
Phase Coil Groups Slots Used

R R1, R2, R3, R4 1-3, 13-15, 25-27, 37-39

Y Y1,Y2,Y3,Y4 5-7,17-19, 29-31, 4143

B B1, B2, B3, B4 9-11, 21-23, 33-35, 4547

a6 @6 == (WHea TAIRae; slot @ pole ST T IS |

HLCFA:
T T
Coil Group Separation Afels (rer S0t e+ e ¢ 72w
Ty FoF (T AT, TN G @, G P
Lt Slot allocation, lead marking, group sequencing

) 7o (bR eiEfS S (At B (oG 21® Tt d elf e (I5Es Farem ¢ e Se{i@taa oy
ToT® Gl |



SIS BIfEfART (At Bifare (s +{® sewaiee™ afean: Process of Connection of the Winding

Terminals to the Terminal Post

>. &ferma Sy (Purpose):

o G757 @ (AT I (AF NS oTe SRetes i (oIt MfWBens Qe 3@ AT e
TFBF A I& 40 |

o (TE PRI 8 AT *&fe (B/Te75T) o e |
o fAMIGr @ WFHF Ty fMfte w1 |

2, TGN TGN 8 TATI:

TGN /ST el
Terminal Post / Terminal Block 3-6 “ItCod SIS 7% It (o5
Screwdriver % BIZ0 SR &
Wire Stripper IR SR RIBCS
Crimping Tool JvwMs &5
Lugs / Ferrules ©ItaR foTe *17 319 &y
Multimeter continuity 8 resistance (5% F9F &

0. LI I7PTR (Step-by-Step Process):
1ot 3: e o egfe

o TEH e e oI (Start Ges End) &%, 7y @i 5% T 257 |
o OITEE TR AT BT (21 -t fIfET) FITE 217 WX exposed 2 |
o TS AT FIXF I, TN A B 8 [atom 33 |

B4 <+t 2: il oS agfe

o BIfAIE (oIP5tF SO AR 8 AT 4 |
o (YT T =AM JCA TS Fifet, Cett @ AT & 41 |




41 : foTw ©r SRz

o TS T et foTe siats SIS (olioa [WHE 2Ies s |
o IBIF AN (TBI FIATHER ~HFF SR foTeete Hege F47 |

417l 8: % G135 T

o F M foTe ORIT *I& S GBI |
o F IfOfE 5126 T4l I 1 AT ©IF A (APT 5+0QE 1 77 |

191 @: A ABTR

o AN ST TR BT continuity tester fe A w4 |
o ST prea e fSawre! BT Stz e (7l |
o Y (T PFICTA W2 & 9 multimeter @ (F& (@ICE6K W ABIR F4T |

8. 3R (Y) @3 (TeBT (A) IR {earg rsferm=rai:

TN 4 Terminal Post @ foTe e “afe

Star (Y) & (wre@ 19 o1 (End) @st@ Neutral Post-9 I 73, 3515 fore fomfo Siemr (v
BifEIeE e 27 |

Delta (A) Afefs Frem T fore sReT (Fred Start fees AR 3@ 23, Bif¥aice foqft fore e
@ 2 |

¢. TS|

o o w7 s Do Mite Fare afels it afew Bt a1 e W ez F4r |
o IAMZCE B fore gz 1 4l |

o TIffIeT (AT foTe @Te @ *FIt ABHICA A, IS (Bl 20T =1 A |
o I AN RIS &=y *Mewi <R =< I <9 |
o AN *F BIfNAIET IH SO (5T W TS o7 8 KT 2T+ 7 F |




MIGIEGE

qr Ra(CEREEER]

5 foTS SITaa SRl BIGe '@ ST AT el

N BIf{ArT (o5 ~ifiF= ¢ ege T4

© foTe o1 Mo (AT =l @ 7 o =Gt ot
8 TR AKH S (S DI BT 4T

¢ BT 7 (5t o @ faerer e w4

7 Fa @ite Reaefoe-u wiff« e@fs @I @ (Preparation and Application of Varnish) Sre5e
el 41 | Sifefx (AT @ IR TR WA Cofi WG insulation (& *fEIET IR, WG, LT QIR
AOTRE (A T FCF QAR (HCEF ™Y S |

wiff egfe @ w7 ef: Process of Preparation and Application of Varnish
>. ©ifefeaa =iy (Purpose of Varnish):

o 17 I @ insulation paper @ TAF GG ! B Cofd FAl
o SIS, YIE, IPTEF @2 RFTGH (ATF J=1

o TR fowra qar AR U AT I TR FIOTCA 7Y BT

o I FRAATS! ¢ FAGLIET LT Jfaw vl

3. ©ifft= €77 (Types of Varnish):

SEL] Fefer
Sznthetic Varnish S SFCNE T, XGHe 8 (GFA2
Natural Varnish DHIES FBI, O I (T (T SIS
Solvent Based Varnish FRIgS T FAECSCH, ST (oTTGH
Water Based Varnish AR, FT TR

©. &8f® (Preparation):

QqoPTIR:



S. SIfe (AT ST I FIoATCA:

SIS 19 T (@A SO APICAT ITS SAWMIRGTHT &0 A |
2. oife B 4l

Il STy AT SO AT LA AR TS FIAG T =1 |

©. ARER 2Bfe:

o TN T TN YIS @ &F A |
o SiN@E AHFT® 20°C (qtF 35°C ©lee |

8. Sife* eI “&fe (Application Methods):

ffs e
Brush Application I TCa FIeTast WA Sife*! ST & | (=I5 SR ©ICeT |
Dip / Immersion (BT ST AT IBIBACE S0 WY BT (ST | S
COITTG* =T |
Spray Application 2] (R IR Siferl =BT =, T @ \ibeT wieee
RISECH
Vacuum Pressure Impregnation (VPI) | g “afs, ©Itel gesre T Fio® e |

@. SIf ST =T
S IS et (Pre-coating):

o I I MTT QAT ETH BT (FAE 8 FCACHT & AT |
o GINIT G WA T (LTS 3-3 TN

y R fFeRe (Multiple Coats):

o (WG 2 (AT 8 T SIf* LT F4T T, ATSIFAITR WA SFAT T |

o fe BT AATSAT 8 AN AIACS I |

o SN @R




o AT SHF &= o764 126 (3R 100°C-125°C SHN@y (FF 41 27 |

o TS SIf* BIF (ATGEE I G2 X TF |

b, GHE 7T ¢ 2Ifea* (Drying Conditions):

e faet
i) 30-9o T E@IFRIET (Room temperature)
ge! ¢0% 4 e AT Bfvw
T TSI coat- OF & -2 Tof, 7 ef e 28-8b
T

q, MeFel:

o SIfff TR T LEARIGT 8 THST GTITS (A |
o TSI Sl ST FACT CIAT HAFTS! AN T 40O AN |
o (7 I fEol ATACIT T F51 G (%, ATSH) [IRE T |

o (SFOTTTE IIF! ATS TE T solvent (ACF F 8 Fhodq AT ({9 20O AT |
AL
qre IS et
> Sifetr fFe Frer oo Far
N IR/ Trafere AT BTF AT
© FATGCT 2-8 I coat ATA 8 W
8 TS (JfFe 1 o2 Wex SFIEr 8 *ewae
¢ TRy ST (AT (I5F ~AT @ TR

& e %7 I @A (@g5fes T@F Insulation Resistance Measurement 36 wer@ wwpsd A7 |
@ft BT T @ AW AL ISP T TF! 77 I, TRy 5 ARG 1 *fs Are Face ARy
JIEN

I @feoraT Aifasre: Measurement of Insulation Resistance

S, TIHE @fewoTT



g

ST (@SEBIT 20T QI (Agyfes AfSTary T T @ ST SACEDT AL N4y [gred oAReE
4T (A3 |

e Gt @rinees (MQ) 3 freireget (GQ) At w1 23 |

SITAT T (@GBS N IHET 0F TR, T ZET S0 G4 |

3. AfICE Soai:

FEE @ ST PIEHE g B2 4T |
T, WGSl, S, Foe, I A5 AAE F4T |
YR e arerel 8 Wt [ w4 |

O, AT G TG AT

AN

Fefat

Megger (Insulation Tester) 250V 2tF 5000V *R€ (SIT0% AR I @CEOIE MF I8

Multimeter Continuity I voltage (5% K &y

Gloves I Safety Gears e wey

8. sifaeer & (Step-by-step):

B <oy asfs

CBEAR AN AR T T AT GR &S (Ar ffdzey vl |
5t BT 3% (A foTe SretmT %4 |

B4 1 2 e @6 =

ATATSTN (595 (SIS (W45 T (TNBIRT (SIHS (@6 SGAR A4i=ers 500V ev 1000V) |
IR ofEbe ¢ (iifbe e age g |

417 0: BIRFAICeT o1g

IR a6 fore FTee BifseE ¥R o=y fore Wifbre (ground) 3 (NGTER AfTs e 41 |



B4 =i 8: =&t st

o  CPITAR J2 Ble] FCH (OITHE LT FT |
o TN EIEHIHT AT (7 |
o MRS | MQ 99 @ 2o ST SICeT 490 27 |

Q9 ¢: S @S @ BT Ty 2Fge e

e R-T,Y-T,B-T @32 R-Y, Y-B, B-R (¢ TR W4T @FISIK A I |

¢. T

T @O ¢

> 1 MQ (1000 kQ) SICE! SICETH; (N6 Warewm
0.5MQ-1MQ AN ACAS; NGe! T F TS AN
<0.5MQ SEFAR (VAS AT ATSFATTT LTS

L, WWT:

o CTIE JIRT IR AN ! GIFT A2 AT I T(J |

o TP MEF *=RF NER SIS Avoiear qea =iy

o (BTBF A (NIBF (AT (I PIVIIT T *97 WACeT SGACT AN I FACS 2CA |
o T (B35 (1T eI Fore RSy <ot A4l |

HAT:

g FiteE g

> B3 “reTE 7 ¢ ffvey w1

R N (6 I fore Aoy T4

© Bifstaret (2t wifba weay @femsse e
8 AT (G a1 @ Reeae w1




¢ el IET @ 2w T FAT

Q-crer (itg TMfSHR T4 27 @itwEa FwTel, fRrerer @ AP IS o7 AT &= | e it
T 0T (oH @ o 'R AT, *IfS Wby =W, ¢ TG T8 R @ACS A, T T TS 7 AR I Ja
AR |

>. (T FwTe! (Efficiency) I& 4T

o El, (OF, I B SN (AT (NGF AW T Y @ TR 2T |
o IfEFE ¢ JREHT FACT (BT T FCA GIR TSI 50T |

3. @ (Fault) 3t =fe Serg fofre wr

e Continuity ev Insulation (55 5151 Efere el ¥ |
e Bearings 3 I 78 e WS WA A, TG 27 9% G B |

o, fagre S5 ST

o THOAT I (ST I, SRETNIT (FF AT (NHAF ASE [Fye 495 FACS 4T I |

o SRR T NI ¢ TEFHIIE T I I [P T FT AT |

8. AN &, *[% @ T @l

o e MIEFR TaCT MBER foRie I ¢ * FT T |

e Bearings, shaft alignment, T To7ift 5 A6TeT (XiGT *SSI 50T |
¢. fererer fafoe <t

o (Y O, (MGl ST, foett At At *I5 AT qO17 Sl 70 AR |

o IAINCS! SAF @ ARSHIAT FACET YO QI AT |

b, TN ¢ FEHCEFE S I 2T (GBI

o TR FCH (BT I T (@TCIFHIT T AT (T T |



o fafire MfSFR Fater s IS I W TIINCST THANCH FAT T |

q. (BT WY AT

e Preventive Maintenance = Long Life

e Bearings, Coils, Connections 5% 2% (57 10—15 27 2”@ FIe S0 ANTA |

FLCHCA:
R STy

F A &I i ¢ fRibIca e Sl
@G ST (AT I G0

T ST & BT @Y

ferorar oA elfstarg

T o Arar AFITFS TF 7 AT
TBEF S AT A G A

f-ve @iba WSk T @b =gy +9w, @b bfFesad 43R ememy ([HNres @3 “afors Fe | aft
TR T AW E B 4197 (Steps) TPRT IS T @ @50 AT ¢ f{reim e 3 |

&-cFe (5w Tfeheas qiepmR (Step-by-Step Procedure)
>. 2 e@fs (Preparation)

o (BCaA fage stecar RKfveg <41 |
o T PPE (2o, oo, (efo © 2eyifir) »ife %47 |
o IR & ATAGAIT Fo1o '8 TFAMS g M4 |



3. fougae @ sy sfavda

EEika] Ty

BIEGERC K T, &R, T, (5

FFFH @ Bifsferer Toet, cofre, sifere s

1R ]ICS (I et e (oItg e
. l@g5fess 7= (Electrical Testing)
AR STy
Continuity Test e ote/fafves oo
Insulation Resistance (Megger Test) 355157 8 -9 F Ky @feEor™ (>1MQ)
Polarity Test JEE AL Ao fFelT
Phase Balance Test oo (wrrer oKy SRy

8. (57 YT FifFgs wext »&%T (Mechanical Checking)

o fwife: *me, fostor, =7
o (A5F: T o AT IS TN

o 3 fay/aa (I AF): 7 AT (ST e

o FloT TI: SNel AN I 0T IneA

o CIGRFEE F2H (W AF): FwH [Far

¢. AfHT ¢ THATTT

e




G- HAfER Brush, blower facx

e / R fdifre Ranfaeca
% @ (A5 5125 F4l YT AN ST

b, B SN N GRS/ (I ez =7)

o T NS IR ST T
o Ffogw famifae Afsqss
FIEGT AT ot faie sAfeae

L 4

. 7 AAE (Reassembly)

I X TSI oI
o JFoF, SiffaE 33, F o A
o BTSN LA Cofd Feeey

@ v. T GFBR (Final Testing)

EEikal Ty

No Load Test wr, e, &b ey e
Load Test (TS BIfeTey (e

Voltage & Current (S SR AfSE bercy e

. AfSHR el toft T

o (WBEF O
o I @ feer, T AfdaST Fa1 TR
o (603067 @ET

o fSH1 FraTe FIaAT
AL N AT e

"VEM-CTRR-T"



e Visual Inspection

e Electrical Test

e Mechanical Check

e (leaning

e Troubleshooting

e Repair / Replacement
e Reassembly

e Testing

Three Phase Motor Servicing Checklist (-c&Fer o ifehe c3f15)

S, (NBCAF AL 27

fomw o2

(BT I/

el (HP/*)

SIos / e

B (o 7R

fSfre wifae

AfSPR FCCR

3. foggareT ¢ afss sfavda

(5 BT o oz e
B0 o 0 g {2 0
gel/e/roeT foiss iR 62 O
7 8 BIffreT S 5% e e O
@57 TS (TR AR 2 O




©. Aysfes s (Electrical Tests)

AT oo oz ey AR [/ TS
Continuity Test O
Insulation Resistance O _ MQ(E=IMQY)
(Megger)
Phase Balance Test (Current O
Draw)
Polarity Test O
8. Tifas “famda (Mechanical Check)
LN o foze ey TS
(SRR O
Flere T O
et e / g (3t ) O
s e 6 = 0O
¢. ARER 8 FTHATTH
IS o oz et TS
(BT ARHIT FT AR O
aifere / wfRee=I T4 ZCACR O
F 5125 41 AR O
Bififrer ofere w41 2t 0




Y, gfegIelw / GRS (IM LrTey =27)

LR o fozr e
P faege O
[ERIEREIEET] 0
FIE/BIfTIET s O
T g/ fEot T 0

q. LIS 8 TR (5752

&% \ o firr

No Load Test

Load Test

7 | I ATFT

o o a old

wfefae oW 20w ¢ 91




SIGRNCR

>. 7 &% Teq (Short Q)

Ql: ¥ & (5E I Aife Ji?
Al:

Q2: FIT &F Fh?

A2:

Q3: TP (/1 (T (IZX® H?
A3:

Q4: SIfTaiT &1 wre 2

Ad:

Q5: AN @femsi it Al st 232

AS:



Q6: Star I Delta ST I @7 BIfare egaiee® sidwy Fr?
A6:

MCQ (Multiple Choice Questions)

Ql: ¥ =& (NBES (T S FCA AT =42
a) oa

b) 355157

C) *IIEs

d) &%

Q2: T QTR AN (TN f® [T T4l T2
2) S

b) Fifaer

¢) =6 RS

d) snger

Q3: SIff erRTTsT Sy Sr2

a) (BT CTRAIAT

b) BT T 4T

C) O IO Tl

d) e

Q4: G focar =ifmret <1t -

a) FEB

b) cSTBE

c) @f&or



d) Zqcemis ey

Q5: Star AT CHG (AR GG Cofa 232
a) (TEF SFCS

b) (FE T

¢) @i

d) *T=ce

. Wifbe (Match the Following)

A (Term) Teq

B (Definition/Explanation)

1. Coil Group

a) Same phase coils connected as a set

2. Insulation Paper

b) Prevents short circuit between coil and slot

3. Varnish

¢) Protective coating for coils

4. Star Connection

d) Ends of phases connected together to neutral

5. Delta Connection

e) Phases connected in a loop

6. Insulation Test

f) Measures resistance between winding and ground

TeF G
>. A &% Ted (Short Q)

Ql: ¥ & (BES I wife Ji?

Al: fooft crres gfRse ool oFa Cof 63 (NBACE CARACAT |

Q2: FTTT & Fh?




A2: @I (FCGF FCACT (16 AN TG PN Y QIR QL I AT |

Q3: TPEE (1T (FF IIZ© T2

A3: @ @ T067 04y *5 ARG 1y I |

Q4: oifefeeia e wrer Fr?

A4: I @ TPIETAE ATSl, T @ Fio (ATF T I |

Q5: TN (@femsi Pt Al 4T 232

AS5: @& (Insulation Tester) e SIEEIET @ QTSTea W<y AR 33 |

Q6: Star I Delta SR FCIET QTR GIfSAIET FATH A<y Fi?

A6: Star @ FTER (1 AL [WCGItT I, Delta o @Fred End 1 Start #7710 It Y@ 27 |

MCQ (Multiple Choice Questions)

= ) (& (BT (I S T A A2
a) @57

b) 3554

c) *TTFS

d) &%

Answer: b) 35754

2R: O QAT FRGANCA (I 2T IR T T2
a) ~AFE

b) e

¢) 6 S

d) st

Answer: b) fifse



Q3: Sifef aiee™ Sy F?
a) (N6a (G

b) STICTH T

¢) S B 1

d) Tl

Answer: b) FTETE T 40

Q4: o e =ifersrst it =a1-
a) JIEs

b) celtve

¢) caferBy=

d) eI ey

Answer: d) T @B
Q5: Star AT CHG (AR GG cofa 232
a) (TS FCS

b) FEF T

¢) cabea

d) *5Fes

Answer: b) (FT&E (*[TF



©. Wi (Match the Following)

A (Term) Teq B (Definition/Explanation)
1. Coil Group a a) Same phase coils connected as a set
2. Insulation Paper b b) Prevents short circuit between coil and slot
3. Varnish C c) Protective coating for coils
4. Star Connection d d) Ends of phases connected together to neutral
5. Delta Connection e e) Phases connected in a loop
6. Insulation Test f f) Measures resistance between winding and ground

&q Ao

TR A QATFE 8 (ol ¢ 3R Wy T6 W WS (itT «F [eTiEfr W Ty FEE tod T (WHET TH
‘E |

P cofed qroprR (Coil Winding Process Steps)

419 3: AT FCHE AR 8 T Y

o RIS I BfeT AL (I (el |
o  FCACT SIFF (NBI-ATSHN, B 72, @Ffoe, FF=I 5137, =6 o5 Tonife AAfastsr @ 115 F¢a ary |

47 2: Winding Data Calculation

e Slot per pole per phase (S/P/P) = 36 + (4x3) = 3 70 &fe (i« efs e
e G coil group = &fS @& 2 X © = Y & (933 AT 72 FC)
e Coil pitch 8 FrETCaifem SRS TR toff |

g7l ©: Winding Wire e&fe




it SWG/ AWG (@ SWG-21) Sl A GaIINeTe FAF OF 7 F40 |
QTG CACES ©F FI67T |

4% 4: Coil Former 31 893 (76 &1

SR Cofed Ty e ©ig (89 1 T G5 F91 &F |
Coil Pitch Sl (iféee 15 @b war |

g7 5: Coil Winding / ST “A7IBICT

AW BIF ST ST ST AT (2SS FE @X 2025 B Z0S ANH) |
T Head 1 Tail ofes s arar

q*f u: Insulation Sleeve € Slot Paper I

PR G 92 A0S TP (5 T |
T B (o1 TR |

g7 q: Coil Insert ¥ ¢ Wedge 31

T ofer fdifae TG G |
S QT IR OTF F Fieca SR SR e ffere (adt |
Slot wedge Wtx e JRfEFe S @l |

4 b: Group Connection €32 Continuity Test

of s Frea ST &Pl AL I TS 97 T 27 |

Continuity 8 polarity “< F1 7 |

€8 «91 5: Varnishing ¢ Baking

FCE PR 2 AL 957156903 ofer*l ¥4 (Class B/F Insulation varnish) |
Baking oven-@ 23 57 130°C SI7NI@R (I <1 TF |

5T fenidfee @ T TeForR:



5. Tfesrs frareret (PPE a595)

o ITCAWDT TS, (THL AT, 2T IR FACO B(A |
o Gl S TH (TP 6K & AF JIRT 4T |
o SR ¢ @fF-G7 T RR5-2PF 2iST @ YOI TSR |

R, Lagyfess et

o (NIGGAT AL [ty 1 I FACT IS &F FAE 1 |

e Continuity, polarity I megger test K JIIT 7 (FICT TG 7IFE AT 7 |

. T (O 8 BIFICHT FNT oo

o TIE I AT A{SF B T @ FLIF (IS (T oI J(A |
o T OICT FIG I UG @ 1 AT, ©F ABIZ F |
o T (OIPICAIT T YT @4 (T LT T R AL (BIFI |

8. Wios fRgaay data T9T

o RIS PG (CHT TSI fWLal Fpel FCHET IR F(A |

FaS

o AfS o B, 5 8 St AfdFeia o7 e Al |

¢. Sfe¥ie 8 (JfFe-aF AT ToFe!

o Sfefxl S[OT® IRy, WG AT AR (TP YT ARCS BCA |

o (@ TR MY erera wrNal [eifae w@m ardr (130-140°C) |

o P (1T T 2T AT STSH I YFCS HSF A |
b, SR AN ToFS!

e Megger Mt (B35 TR 3 (T I ©F (& =0 7 411 |
o (550 T WITat AGF @& (S00V I 1000V) &5 2 |

q, TS @ G IR T3l

o ITH ThR (T I IO 9T F919 77 f¥ifFe fes Aot (e |
o T TF I FO I YIS T QT 4T |



X b, T I A G verl

o T I fitet (WGa FFerta vor =1 A1 wfoas 20F |
o T PN AT FNfeTcT ©r2 BT (NG A (AR |

=R Ao

TIT N: YTFE 8 (AT ¢ G35 b T6 O OB (W5 T [eTRER W Ty I (oA A (WHET T
BRI |

B wifert: Tools List

BeToT I BISKE]

> | Coil winding jig/former | I T AR (AGTAR &

5

R | Coil winding counter FC BT R &y

© | Wire gauge (SWG SR (BT-AATwe1 feftzs ey
Checker)

8 | Insulation resistance BCeT (@SB Ao &y
tester (Megger)

¢ | Multimeter Continuity I voltage test F91F &5

Y | Coil insertion tool I T0B (BIFIR Gy

a4 | Wooden mallet P (16 T I G ce

v | Nose plier & flat plier | SIF 4TS ¢ (IS

& | Wire stripper T AT SICH STCT —IGICS
So | Hammer @ == e PIce 8 “Ioa @baEd 7Ny

5> | Scissors / Blade ST (o1 15T @ effiecaa Ty
5 | Soldering iron I LA G FACS (AT

3 | Oven 31 26 == Varnish 399 *9 (7% FI9 &




Materials List (S*F=el/Syic5 et wifer)

@, TAFCCAT AT CHAARPT / Sry

5 | Super Enamel Copper Wire SWG 21/22 (e ¢ fCerzea T=1 fasaieT)
R | Presspan Slot Paper =6 IPICTHCTR &y

© | Insulating sleeve / tube F T8 ITCTHTE Ty

8 | Cotton Tape 1 Glass Fiber Tape | FC <140

¢ | Wooden / Fiber wedge FEE T B AT &)

Y | Insulation Varnish IO A IESGS SR Ty

4 | Solvent (&%= Thinner) it ARSI A1 et Fa0e

b | Terminal leads FE BIfret cofy Face

5 | Binding thread (heat proof) PR (A0 AT

S0 | Identification Tag 3 Tape

foTe Wi ¢ e S F9 &

PPE List for Motor Rewinding Work (t57 faexigfee-u3 ey acamemiy fi+3)

. | FfEE A T[RRI AT
S | TGS YIS e Ao *I% (A0S I
R | Tl e [ pe ST B, GETIITeT <1 Il 1201 (/s (57
© | TPG AF / AT varnish fumes 31 ERIFER ¥ (AT FoTEHT 57
8 | «a (Cotton/Leather) SN 1A f&feoT AT Sfe*l #IeT (AT 0
¢ | fzberw grex @ TS (ATF FIS (ST AT TS 2T (ATF T
v | o © (ZEDe) AT ST T 1 T
9 | FIeva &A= (Ear Plug) 3t 22-F€ winding machine 3t &fbe F517 77227 T4
b | (=T (I ST heavy AR TS (A T
lifting 2¥)




