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RGITaa 20O A | TWNF 9/.357, ©/.0b” @R 5/5.8, 3/5.b T | 9/.35” FFCe T T& O foqt
(A2 @R &fS (F2T TRRGE .35 3B | I THRAMT I AFeT IWECe SR 97 &« @ ke
[IRE T4 T ©FF AZE RS ©ig @ @ 1 @ws 1.5 mm2, 2.5 mm?, 4.0 mm2Zeifa |
OItId IIRIC 8
O AYRTe GERHT g3 BRI comEe @R, Wik, M7, @t 99 GETFNIER FEE @R
BERG W ey CFa o TR T T |

3713 (Cable)s
TIHET T @S (¥2 1 77 (42 [ @ IS IR SARRIRIE T 0T | A TPEE IS
FIGIFAE FIE 0 | @ TSI IETT G Ardiaers o4, 8. 57 2156 Ioqeemi=, (oriia Saoieeriv,
AR BT ARG ST, SEWIK &PF 379G I9%e 2 AT |
FICETE FITCoM 8
[SEERC GRS R EaEll

o TR (@R F7IFeT

0



o T 3 (FIF IR
o J TR A
o T (FIA I
° TS (FF FE
FIIRECE AT R 7o SRR § ©ICet Sior ST TR | 2T -
o I IR
o T TS FI] |

TOITBTe R510R @R ¢ o317 3
o @ (oow af @ 6 Iy 250V-1000V *R |
o T3 (SHw A1 Wb, & Fye 1000V-11000V 5@
o A G A1 @o1. T Fyi=er 1100V-33000V #1¥®
o IGI 2 BT AT €. @35, & e 33000V-66KV s
o GG AR (BICvE HRE 66K V-132KV 5% |

FIIRCTR LS 8

fferfsbE e SR F7REE e |

1.0mm2, 1.3mm?,1.5mm? ,2.5mm?,4.00 mm?,6.00 mm?,10.0 mm?2,16.00 mm?,25.00 mm?
»38.00 mm? ,50.00 mm? ,75.0 mm? ,100.00 mm? ,150.00 mm? ,200.00 mm? ,300.00 mm?
P.V.C cable

BT I SR IR AR -

1/0.044, 3/0.029, 3/0.036, 7/0.029, 7/0.036, 7/0.044, 7/0.052, 7/0.064, 19/0.044, 19/0.052,
19/0.064, 19/0.072, 19/0.083, 37/0.064, 37/0.072.

©IF 8 FICEF N 14T 3
SIF 8 IR AL 0T (nea 2 8
Sl FPE
o TIFE TAF ITETN AFCS AE, JRAE | o IR ToF SA*T2 ST A |
e AFCS AT | o JYRE PAMEFOIE T JIAD IZT
e T AIS T FIAT I2 FACS AN | FACS A |

o OF MYEHTS GO AR, AR, M, | o FET AEI® WEH AT 8
57, FEEATE, RGP, AR GOIA(RT FIBC IR R A |
FEE AT TREI 395iice AT I | o I ANMRAT WAE 8 TH (OwE

7 AIINRS CF(E JI2© 2T |
o R YRS T ¢ WM (STTE | o A AYFTS I8 (I3 A IBIET F(©
TRRAIRS O II%© T | AN |

o TF FYRT® «F (I3 I IGIET (O
AT |
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o R FRER RSy o1 @1e 3
BDS- Bangladesh Standard.
BS - British Standard .
ECC- Earth Continuity Conductor.
Re - Conductor of single solid wire of circular cross Section.
Rm - Conductor of Multiple stranded wires of circular cross section.
Sm - Conductor of Multiple stranded wires of sector shaped cross section.

CABLE CODES
As per BDS 900.

BYA : PVC Insulated non-sheathed single core cable.
BYFY : PVC Insulated & PVC sheathed FLAT cable.
BYM : PVC Insulated & PVC sheathed cable.

As per BDS 901.

NYY : PVC Insulated & PVC sheathed cable.

NYY-1 : PVC Insulated & PVC sheathed cable having international
colour code

NYA : PVC insulated single core cable.

NYSEYFGDbY : Three core cable with PVC insulation, field limiting semi
conductive layers over conductor and also over insulation.
NYIFY : PVC insulated & PVC sheathed FLAT cable.

SIIR AT IZH VST 3
Current rating
Cross No& Thickness | Outer | Weight [ In cable
section Diameter | of diamet conduit at | tray at
of wire insulation | er 35*C 35*C
mm?2 mm mm mm | Kg/km amp amp
1X1.0re 1/1.13 v 3.0 16 13 16
1x1.5re 1/1.38 v 3.3 22 16 20
1x1.5rm 7/.50 v 3.4 23 16 20
1x2.5re 1/1.78 8 3.9 32 22 28
1x2.5rm 7/.67 8 4.2 33 22 28
1x4.0rm 7/.85 8 4.8 51 30 37
1x6.0rm 7/1.05 8 5.4 71 38 47
1x10.rm 7/1.35 1.0 6.8 117 52 63
1x16rm 7/1.71 1.0 8.0 179 70 85

NG




Current rating

Cross No& Thickness | Outer | Weight [ In cable

section Diameter | of diamet conduit at | tray at
of wire insulation | er 35*C 35%C
1x25rm 7/2.13 1.2 9.8 276 91 110
1x35rm 19/1.53 1.2 11.0 273 112 136
1x50rm 19/1.83 1.4 13.0 532 136 164
1X70rm 19/2.17 1.4 15.0 732 173 207
1x95rm 19/2.52 1.6 17.0 985 216 253
120rm 37/2.03 1.6 19.0 | 1227 244 291
150rm 37/2.27 1.8 21.0 | 1535 - 333
185rm 37/2.52 2.2 23.5 | 1891 - 381
240rm 61/2.24 2.2 26.5 | 2458 - 452
300rm 61/2.50 2.4 29.5 | 3055 - 526
400rm 61/2.89 2.6 33.5| 4078 - 639
500rm 61/3.23 2.8 37.0| 5048 - 752
630rm 127/2.52 2.8 41.0| 6363 - 855
IR GAfe ¢

FIRCETH ST (SO0 $7 fof6 IR Cofd Fa1 W ACF | TR TIE-2EFRS Fuo! fToq
I TSICBLEE T | TSICBE i (oATT IPCTT AT 0T AW | ISR (SHCee Toft fofg e wyraet
CSfd 41 2T | :€0/880 (SFT (AT FIA € (T (3-@) @3 o @& (0-@) “&fox Tawmmht o
[T 4 | [F€ Wi @3 (e WM @ (SIS o (OF6 @F Q@M T T | SKF Ueo/sdoo
(OITOE (ATTT FA & (Fere AIF 41 20T AT | (58 Fifee @I (Fer ST 92 (FEE MG (SICoS
YEo (SITHEE @ T = | AT FRCER @S2 FFRCET AT A QI AT @R A |

) Fiifie e S
wifER (Soldering) ¢ WRgfes ©iF S2&T 4Igd ALANTEACE ¥ AT &) IR OIS afivzaet Sree
G AIFFEF I ST SLrSIIfETe Freeed TR 2l Gl Zre e A T TERes T 12T 4y
@30q (57 8 7TC) AT YT @ TG (T AL
T ] OIS CTTIfR A0 |

TR a9 41 8

e (Skinning) s ST B 51 TR SRR
WA 80° (ATF bo° (T JVHONA T (RGN
Skinning e |

FfrR (Scraping) ¢ sCs &=y Skinning @3
BEHT ATIHG (42 @F TAREY TRA FEFOIR (ST
B ST NI (AR AR ARE R I

v



Scraping e |

BiffR (Tying) ¢ eFoF® FyIRerad AT A=t AN BT AT (reieees Tying e |
wifER (Soldering) ¢ TS ¥ TSR 21 JALAFAD TEe FAIF T G LT AT
ATIR FACFR CIIR 0T |

PR (Taping) & AR FAH THET G @F TR (GTF MSAFL G I |
CTIfRR FAIF ARG 8

NI SAFREF o7 e ariee 23 |

AN SRR TS (P g @ T A TIMCE o775 A14CS T(A |
TR A AN (@ S P 8 GBI S [ 7 |

CTBIfR SRR ATAE SRS ABICAT I 7 |

I RN JIBICAT JC T |

o 0O O O O

) RETRGI/RTETRE S AEE SrawE

agfes g8t (Electrical Circuit) ¢

W A e oTRee [RVR 5oMoe S0 (TR TG 6 19y 0@ AQE ST pCa ST A1t ©iF
ETHGE NS 0T | IR [RGR 5FTR T7H #1AF (@qpied oAt A6 |

a6 S AEGT Sotmre Anfs | 72-

(Power Source):

©)
o ; , ()
(Conductor):
o ;
¢ ; (Wire)
. (Load):
O : ( ) ) )
o . ) ) ) )
(Controller or Switch):

©)

©)

o (Fuse) (Circuit Breaker):

o (Earthing):

+ t -
FRFBF Ao TG ARFOC o Siet St a1 A7 | TA-
i) fifaer 1% (Series Circuit)s mra
foq 3 Sifaer G
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T FPOPYTAT (@CPH QTSI AL T T, ATO AF0F (I LIS FF07 AT HTTSF AL AL ere
27 3 YR 2[IEd @35 @ #12 AF o3 oI frfaer MRG0 |

forfaer WfFTB7 af¥iErs

o ToIfEw MFTT ST HABER GFH TG 7 A | ﬁrl\» wfj\» R,

o Tfaer MFDT WG @B Semr SemT @feeohea 100Q  300Q  50Q
N @S T | SR oy =
Rt =R1 + Ro+ R+ ............ + Rn T

o IR ARG ATIHI0 @ICIBIT FCAT @ NF AN
PF 19 It =11 = = 13= I,

o e TG Arera (e (orebe o =7 IR | Wdie VT = Vi + Vot Vat ., +Vi

o fRGw T7=:-
o I (SCBIEH TGN [ (SI-HIE TRRICIT &) UE G AN (IZT T 2 |
o JAD YR fRE T FICT [ Tl = |
o oy ewl SMteT e,
o TWIBH UR (EICAGCAT FCACT U2 LT FLAN (IR T4 27 |

ii) =r=rEe 1S (Parallel Circuit) 3
4T QFET @EPBAE GNTOI T T T TS QA OF @t a3 [me [iqre qaz si°"
AT I 46 [ e FACR T4 27, ©4F SIF 2FREE TS 0T |

Parallel Circuit

o
|

+

fo@s AT MFG
AT BT QBT
o AT MFE FIAD HABER AT 7 AFCS /1A |
o AT MFBI (T @O BT T erersi fog fog @fembnem Imgnfes
TR IFCEAF T | iR
1 1 1 1 1

—= — 4+ —4+— F+ e + —
Rr R: R: Rs Rn

o STAEE AFEHT LATSTHO (ETC FIED O ZCT A | TR
lr=lhh+lb+ s+ + 1

o PR ARG ATSIFO ETTT (SIEvE AN AT | FLe
VT :Vl = V2: V3: Vn

N



AT AFET IR 8-
o ¥ AIFH (SITHE AN F& FIA6 N ATAE T CFG AT AL TR F4T T |
o oA, FEPITAI ISR FAG SHFIATICT AL Tl = |

iii ) Piffe-2rarEe 2 e 764t 8
O35 MFE TU7 FoFeE @fTEoacs PifHrs W3 TR @EHIE AT AL F4T T O
It Pife- s i T 0T | N B

— MW

i R, 1 R,
fo@ ¢ oy q@T c

fofeer @ =R T6aR AU 8 SRt 8
fifaer g9t 8

AYRerS B TeqT FeFRTAT ST S (GITY 2T | T2~
o fifie T8AITe FEHM A AR FACT AR Ao WG G T3 Gemed |
o fifte I8 @ @FIF 3T ST FAED 20T (oIte FAAeteT AfeS wewreet 2 a7 | 9die @36
qifo8 Geea =1 |
o Tt IS IMOGTHT JNTHR TRITS SAAWT AW ST wr@er T IR 7 |
ATRIETT TS ¢
TS 2T IO PSP LI SR (BITY 20T | (-
o IR JOAICe TOUT o2 AN @F a1 e, Jifoq Fwol NqAR FAate AfeR 7oy
TS |
o SRR TSN Ff5 AT FFTIGIG AT (NETS AR AFSTAT ST T62 Folee |
o IR IS JOGTAT NN SRS AW or@er FT 0 |

iv) (Refrigerator):

Wy



? (What is a Refrigerator Circuit?)

(Main Components):
(Compressor):

(Thermostat):

ON/OFF
(Protective Devices):
(Overload Protector):

(Starting Relay):

(Heat Exchangers):
(Condenser):

(Evaporator):

(Fan Motor):

( ):
(Lighting Circuit):

(Temperature Control Panel):

(Simplified Wiring Diagram):
(Frost Type Refrigerator):



- Frozen Food Chember
Frozen Food
Chember -0 Freezer Compartment

- 0 - [0}

Thermostat Overload Protector

G
N

= Compressor Motor -
Line _ % S
Push Off Type ]
Door Switch
e,

Neutral

Gy

N

)\‘/\

Cabinet Lamp

Current Coil Relay

Figure: Electrical Circuit of a Frost Type Refrigerator using CCR

- (D-Frost Type Refrigerator):

0d



Overload Protector

Thermostat @
N

\Ill—/

Q

C)Push Off Type Heater
Door Switch

\A//\
/\|/\

Cabinet Lamp

Current Coil Relay

Figure: Electrical Circuit of a De-Frost Type Refrigerator using CCR

Thermostat

()

\_/

Overload Protector

)
&

Line

Earth Common

Compressor
Motor

"\l—

Neutral

) Defrost Heater
Door Switch

jiCabinet Lamp

Start o

PTCR

Figure: Electrical circuit of Defrost Type Refrigerator Using PTCR

(Non —Frost Refigerator):

Defrost

(Frost Free), (No-Frost)
Non —Frost Refigerator
(Electric Heater System)
(Hot Gas System)

O



E

N

(Electric Heater System)

Defrost timer

Automatic Defrosting

Thermostat /(_E\

&,
2%S

Door
Switch

Cabinet Lamp

Combined

Thermal
Fuse

o
.o
Defrost Timer Overload Protector
®
Common

Compressor Motor

Cooling Fan

Start .‘ '. Run

&

Drain
Heater

Defrost Heater

Current Coil Relay

Figure: Electrical Circuit of a No-Frost Type Refrigerator using CCR

OO



(Working Principle):
(Starting):

(Cooling Cycle):

TAE

(Stopping):
Point- ,

(Electrical Safety Tips):
(Dedicated Circuit):
(Proper Earthing):
(Correct Voltage):
V- V),

(Stabilizer): :

(Proper Plug & Socket): A- A

08



COMNDENSER
GoIL

FAN

SUCTION *
SERVIGE VALVE

DISCHARGE
SERVICE
WALVE

CAPILLARY
STRAINER

HOLD-DOWVWN BOLTS
AND

SPRING MOUNTINGS

/ FAN MOTOR

OUTSIDE
AR OUCT

DAMPER CONTROL

PARTITION

EVAPORATOR

ORIFIGE
.’_-_.':

FILTER

REMOVABLE
PLUG FOR
QILNG

EVAFORATOR
[==1]N

ADJUSTABLE
LOUVERS

FIXED AIR BAFFLE

ORIFPAN CONTROL SVWTCH

T G FART SEPLIIE AT St 8-

Selector Swich-Freiga 725 |
Thermostat Switch-215515 735 |
Overload Protector-SeRee &thE |
Compressor Motor-=& = 157 |
Run Capacitor-ai 157 |

Fan Capacitor-=5i @157 |
Starting Capacitor-3515 &=if553 |
Potential Realy-=to=f*=1e e |
Terminal Box-5ifsfreT a5 |

so. Blower-Fan Motor- @FR T« (54 |
3. Air Swing Motor-a3i 732 (157 |

2. Indicator-2few=57 |

YIS 2 &R @6 gy

lle




Line

Medium
Earth :

Neutrgb—— Low

Blower Fan Motor

Selector Switch 3 Speed

(Rotary Type)

Common

Run Capacitor N
2.5-5uF ¢ Compressor ©

Run Capacitor
25—45.F

Figure: Electrical Circuit of Window AC with Two Run Capacitor

] @ Thermostat

O o
’7 D High U

Line

Medium
Earth :
Y Low
Neutrgb——m———— O

Selector Switch
(Rotary Type)

0. Supply Plug-saig i |

Blower Fan Motor
3 Speed

Common

Combined
Conoat
5uF + 35 uF

Figure: Electrical Circuit of Window AC with Combined Capacitor

oY



Room Air Sensor

Conditioned Air Sensor

Printed Circuit Board

Processor
Olh ers

NNV
Blower Fan Motor
SN 3 Speed

YYYYN

Transformer

[ | Fuse | | N

Compressor
Neutral Start Motor Run

€ €
Run Capacitor Run Capacit
pacitor
2.5-5uF 25—-45uF

Figure: Window AC Circuit with Universal AC Circuit

B30Tl 51 «fa Wapfes qear
) @ TEhwE S ewifar
i)

o /holder-
/holder-

: ON( )
OFF ( )

09



i)

o O O O

Two Way Switch

TS 9

O

O
O

Lamp

000

oa s aitsc=

v =i crkices f|Nmmaw 5411
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i)

TS

paltia

forgaT e e
frea & &
, E : ; | ; ;
N
iv)
FIEICTS T 1o @ TN [eo (redt =1 3

FIERCTS e TFEN (@17 Afeq e T AE | @S [y 5iteR SArt 3= cofd F41 =7 | @fb e
e, =T, T 5% ael toft =7 | B foetan e RIS ATTIEd (TR (ST ATF | 93
BB ey o Ao TRFRT AL e sifasrer s 77 72 2@ A | Bd o &it® IR
BIHT IEFEIT AT | 92 IEFEOLTE @RI ¢ ERIFRT SHEes e [ Wi F40 A0 |
eI o e 7% 0 M = GR FEFGC 2o 72 DIl w7 w4 AT A Afon G vAfRe
BT ATF | A 707 B T4y AR (CIEoT T I AT | (FRIETS MTRG ofaes
R AN G X TN WIS 2T T | TR apiaeems S qifoq R e
I | FIEETS [fe d¢ @78 g (V) Zre 28y @78 filg (b/) +I9@ o191 2 AEF @R «F “iremF 4W =0©
125W @@ 4tF | (FRICGT Fifeq 18 SR 9¢oo TO[ | FEICTS Jifeq Seoifre *IfE ¢o zC® 9o
/ST ZC AMF | @3 S T (s, SIfw, sqid=iol, THRCIBET ¢ AV JIT I 27 |

FIACTS e [feg wersw wi fAes =
el = |=====|
o (57 T A S i —_
e BB LIB A E;t
° m F F
o TOIFH Il FIIA DL%'JE
o fozEe™ &y 72b 2wiin |

(S



AT A (GIF I I 8
S Y7o G FEAIGHIE 9% BRGNS (G2 | BT =126 AFE TETPs A (51T I (IR
T T AF | Ioce e oy Sfafie Fi wfer we Qe | q20-
o (5% I brooV T[S Yooo V & T=AF I(F |
o (FIRTTS S Y2 TEFGICTT N0 ACIRCE™H (lonization) SFE T8 T (BIF FCAT FIST
I AT |
o (GBIF I ife Toger 2eTR 7K FIED 7@ I |

587 #1126 W FrfHa TIRIET At [yt

o FIRIGTS Jfeq MW BIF I AR &= Fg AT FFq W3 w_Af® 27 | W3 S7qfs
AT FIFAE S T Gy FIAMGT 9= T4 =7 |

o FIACTS e eIfar TR &y g I AT B S ATAG = | U8 O & (T ANSTR
BT T O3 FAGHCE P AT 5 A1 TG ER F1er |

SHIOIET IS 3

o B ARAFSNR FIRITTS 6T IEAFGCE AT I G2 BIF FCEET WIAHGS FIF Ay
FACS AR FE

o IG5 AW AT = (Off) @ =7 (ON) 29TF & (B5IF I &S IZCS AE (S0 ooiF 2T,
TS AT BEAFEICEET WK NCIFBCEH AT FACS AR B
o (FIFCTG IS Tegel QST I IBIGE FICAB HeTI #2 I9 IR (W |



T (b (Self Check) = .

d) OFF AR FIIE FCF JCeT2

R) 9T (2 A3 e Al 52

©) S @Y G AT B 00 & FA?

8) TCAD PICF (T2 QCACHA AT B2

¢) S IS GHIET TFET SoAmT wter 5 52
V) Prfser TG i e

q) ST AT FCF ACeT?

b) AT TFE &8 wteT i e

) TS e (52

8>



(Answer Key) — .

>) O GIR TR FICF 2

BT ¢ ST AT ST ey «@d ST 2l SRifre «F (43 w4t 37 (42 {8 s
TP ARARICE ©F ¢ |

SHEE I @3 (42 1 77 (42 [*E @ IS 79[ SARRIRIE T 0T | TR TP IS
FOIFACE I T |

R) 3 {% 2 wimem R e
Tex ¢ Tog SIET ARYPTR ¢
o IO OF WA R | AN JFICNE G (FIF ITICT 7B T T | ORI FK ABCS Frow Tl
R |
o Y IR ALAM YJ *I& @ ALFA 27 |
o T (42 RME T GOF (@ T I T (S0 @ACS A | 8 Tog ©FF FLAS FHCA
FCET (S0 TR AT |

o IOy OILAT ITALTHN YT T&© T |

©) AT T qR AT ] 0o 1 A2
Tex ¢ Re - Conductor of single solid wire of circular cross Section.
Rm - Conductor of Multiple stranded wires of circular cross section,

8) TR ST qCeT?

T ¢ WAy O W31 4Ipd TREAPIZECS *1® F19 & 3R OIcae fafibege! sie «3r epfes ar
AT LIRS FIACT TIPS Al ZC® @ A & SeACo9 6o 126 4rg 93w (6 ¢ ¢77o)
FLTETT ST A AT (T AL (T TSI (TN I |

&) e TSGR MEGT ToAmI @ i 62
e ¢ W v TfEGT S 5 | 72-

o e T (Source) : TGS, BT |

e fZ@I% (Conductor) : S, IR Tonifr

o faz@s 7@ (Controlling Device) : 435

o 4 17 (Protective Device) : fFew, TfF6 @7 |
o @ (Load) : T, T5F, #1135 o |

) fifae WS it e

TET 3 T4 FOITT @EFHT ONFOICT AL F41 T, AMO Q07 (T IS 2= AT LTS AL
AANGTS 27 32 IR &_0EF @Ff6 TG o2 AF T4 oI ffaes AfEG e |
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q) “FRENE T FIEF T2
T ¢ T4 OFIAT @EEHAE ANTOT FAM T T ACS GIF IF Aeta aaiv e [qre «ar
ST BT ST G0 [0S [qre AT T4 27, ©4F OF “AFIEeT s 6T |

b) TR AHFCGR B wre & 52
T 3 TR ARFF (873

AT AIFC ST ST AT 21 AFCS AT |

WWWIWﬁQL=i+i+i+ .............. +i
Rt R: R2 Rs3 Rn
AT MFET ATSTFIG TS FE5 SN T AT 1AL It = Iy + o+ I3+ + Iy

AT MFET ATSIHG @ (OITeoe T AeF | Fde V1 = V1 = Vo= Via= V,

) WIACET et 52
Tex: IR ToTo G IEFHIE 9T ERGH Gored | BT #35 AFE FEG A GIF I
TR A ACE | Foace e foy Sfafre e efer w7 a1 | 7201-

(B1F T booV 20 Sooo V & T F(H |

FRACTS S 12 TEFEITGT N0 NCHIRE= (lonization) SIS F99 ) (51 I IS
I S |

I T A TegeT 26TF 77 FAS @ |
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&< A6 (Job Sheet) - 5.2.3

TRA NNE MFG G AT GG FHIZS AHe AL 41 |

FICSF 19 SRS

DN N N NN

AP SR e PPE 7eag 39 Q3R #Af74iF 34 |

AP SR LTSI AT AR FACA |

AFG TR S AES G 9 Fq TeFe T+

AFT FIFET AT @ (ATF AF OFF FHIZS BT J3bF OF AT NS T
A HIF A (AF QT F7Ie Ao L fzre SifaeT st s

eeoa N fofers Gifsfarcet e F7i=er e s+

wrifefe Bifsfeer ECC F17e A& F2ee

onfe ST = 5% 9 |

AL AR AN AR NG I NG IS AT T

TS QIR T TAZIC HEFH P |

PPE
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AT A6 (Specification Sheet) - 3.2.5

o0

o0

FifSe gt
S g

A 2t
F GiReW

o

e (oiret AT @@
FRIZT AHo
TS FIIET

o = o

RT3 AFT @R AL GF0 FHIZG FH6 ALAN 4T |

> fop
> et
> et
N

> fop
> fop
> fop
> 15
&

i
s
2

i

Combined Socket

Line \

®
Circuit | L
Breaker =
I‘_
Neutral

Earth

8¢




&< A5 (Job Sheet) - .2.%

I N3 Series Circuit tofq &4 |

AN N N NN

o
o

AP SR eeem PPE 7eag 39 Q3R #Af74iF 34 |
CHRIRFET SR TSI AT 7R I |
TET T SR ST 0 39 |

T AFHH 7 (6 39 |

XTI G T AN 08 |

AAE G A TS I H3b o 4 |

TS N5 Wde «rifitE e fifaer ifFeee a2 T1512 <79 |
TFAITS IR AT TAFIC T A |

PPE

8Y



i B (Specification Sheet) - 3.2.%

I N3 Series Circuit tofq &4 |

o0

o WY > fopT
° Wﬁ‘ﬂ > csret
o T ATSH S cEret
o AT 2zt > o
o IR ZrIf s ot
o S Go= s ot
o (IS AT > fors
° FueN i

o

o BT @TH (¢ @R ¢o (SFB) 2%

o > o I35 (P Bz &

o ITWITEAT FAT 1 f5

o IR (38/.035) 3 F6

o ITCEHT G &

AT TFAfes

o T o= oM s 5

/ /| -
P 4 50 @ @

Fuse Switch Lamp  Lamp

Supply
220 volt AC
N

Fig: Series Circuit

89



&< A5 (Job Sheet)-5.2.9©

TIT e Parallel fFG g 7 |

AN NN

CITRET SIgEEt ey PPE 1@ 39 @32 A4 34 |
CHRARFET TG LTSI AT TR FIE |

G TR SR eI 0 39 |

T G 7T 5 79 |

XTI G T AN 08 |
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- TACER G /ATAN oK 1

(Contents):
> PErwE Ikge [iey [T (7 S0
> (A LAfEr 8 ARE
> FACHER FBIOIC SRR (T GCAD Cofd Il

) gt e [feq e @ sEs
& (Joint)s
RS =W AL (SIS AT (ST AT | ©F qF (42 T Ig (42 (B OF 1 FI_EE @S TGS
TG ACET | SR ALGNS ¥3 I | I2l-

o TiI7 ww (Tap Joint) 8 @ (32 7 Ig (X2 [RMB SI ARTCT A1 @ (I QA LA
FANFE Gl SCTD A | :

o AR TS (Splice Joint) ¢ 42 1 STSIfKF ST AL FAE @oT2ZT ST AT | @3
QB N GRS O FT A | A=
o .
O

o 1tb2e weas (Pigtail Joint)
o o &@® (T-Joint)
o gErf TS s (Western Union Joint):

o B s (Britania Joint)

e Ty &S (Tap Joint) ¢ 4t === 92 <19
o CNGICA BiA Qs
o NG 2RI TTB

IR SCACHR et JF BT 3
o THFSII TQET & F© XA, (TN A LI T 2 |
o  TAT F(ET FOIFOIH Y ST AN 20 (A |
o TG BT ANNSIT AT MTO (I (T Sy WA A 27 |
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. Prees s (Pigtail Joint): ,
(conductor strands)

Pigtail Joint :
1. () -
2. -
3.

MAIN WIRE
(service line)
) BRANCH
, (Main WIRE
Cable) (Branch Cable)

O

O )

O ) )

O
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(Straight through joints):

(Step-by-Step):
stripping:
X =S -
SR Tl Tt
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O O O O

O O O O

)RS GERSIREIRCR I EY
(Cross-Sectional Area)

(mma>): ( , )
1.5 mm2 2.5 mm2 4 mm2 6 mm2, 10 mm?2, 16 mm?2, 25 mm?2, 35 mm?,
50 mmZ2, 70 mm?2, 95 mm?2, 120 mm?2
AMG AWG (American Wire Gauge):
AWG 14, AWG 12, AWG 10, AWG 8, AWG 6, AWG 4, AWG 2, AWG 1/0,
AWG 2/0, AWG 4/0

O

©)

O

o (Copper): : :

0 (Aluminum): : :
(Insulation) (Sheath)

o (PVC): , ,

o (Cross-Linked Polyethylene): ,

o (Rubber): :

o (LSZH - Low Smoke Zero Halogen):

o (Single Core).

(Multi-Core): , , : 3.5-core ( ,
I )
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o (LV): 0.6/1kV  ( - )

o (MV): 6.35 kV, 11 KV, 33 KV ( )
o (HV): 66 kV ( )
O
o :
o /
o : ,
/ (PVC Insulated Cables)
(mm?) (A)
15 16 :
2.5 20 :
25 )
6 32 - )
10 43 )
16 57 ,
) FECH FBIEC SR (I ST
IR Y TR 2MTFA TR 8

o CTEIfR 4R FMBR ¢ TRCHI Ty LT “IRANF FIRE (A (S *F FI6TS A |

o &R (SKinning) s SCIGTA 5IF TR FRCEE TRET 80° (ATF Lo° (I IWIOIE BT
@7t Skinning 6T |

o ®IPR (Scraping) s @Ced & Skinning @3 IAGT Arerdt (43 @F Torad SIREe
TIPSR (OISl B NLAAT I Co1=ATGE= ARy “IfF19 FA16F Scraping e |

o SR (Tying) ¢ e@ee FIeTad s WA AT AL CAGIT AT (eIt Tying I |

o wiRIfR (Soldering) ¢ ST &¥S QSR 17 FCATAD Tege FAF &) GBI S
TR ATIE FACPL CTTIRR 0T |

o PR (Taping) ¢ IRF® FH THETAN (B2 G AR (BTF MSATPR (GFHR 0T |
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. ? ?

L TS T N (ST AT (ST AT | SiF @F (42 A 72 (12 [T O A kT ALAAFR
RGNS TOH AT | TEIH MYFrS 92 4 | - . 5yef wes (Tap Joint), . @92 &eo
(Splice Joint)

o itses wea s (Pigtail Joint)
% =S (T-Joint)
serf 2o st (Western Union Joint):

[T s (Britania Joint)
e Tii7 wes (Tap Joint)

. T SEACHT wafed qf sy ?
| BT SCACeF BN 1 CAMHET ¢

o JAFON TG *® (O (A, (@F A WAL A 27 |
o TCAT F(E IOIPOIIF O) SLCHT ANF =0 (A |
o TCXT 0o TSI SHCEHT WS (I (@ N ST AT 1 |

?

(Insulation) (Sheath)

o
: SICER Y AN *MCHA TR 3

eifae @3 Fifbe

=f (Skinning)

#ifR (Scraping)

Bifwr (Tying)

TR (Soldering)

R (Taping)

o

o 0O 0O o0 O O
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o YW s oy
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o YT TATSH NI
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- PRI
(Contents):

. (Resistve load)

. (Inductive load)

o (Capacitive load)

(Electric Load):

V=
\4 ()l (
( ) I=V/IR
E; ] —»
© B3|
1Rl O\ L g
Er=E 1=k

Sl



)

(Incandescent Bulb)

, ( °C)

(Heater Coil)

(Joule’s Law of Heating)

LYy

(Argon)

Lead-in wire ~~

Tungsten
filament

Glass mount
(Stem)




(Working Principle)

(Heating Effect of Electric Current)

(Nichrome) — +
(Kanthal) —

(Electric lron)

(Water Heater)

(Main Parts):
(Heater Coil):

(Sole Plate):
( )

(Thermostat):

(Handle):
(Insulating Material):

vq



o (Dry Iron):
¢ (Steam Iron): :

(Main Parts):

o (Outer Body):
o (Inner Pot): - ;
o (Heater Coil):
o (Thermostat): “Warm”
(Cook) (Warm)
o (Lid): :
L N
I %)
L=Ng@/l
XL
L f
XL=2xfl

g
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(Information Sheet) - .

EIM- /

I (Visual Inspection)

bq




il. (Functional Test)

ii. (Safety Check)
@)
@)
iv.
@)
() /
(manufacturer) :
/
(Manufacturer’s Specification)
. , /

(Calibration)

bt



()

A ® 6 N v

G

Storage box/case

(Safety Procedures)

be



(Workplace Storage Policy)

e Tools shadow board, tool box, rack, cupboard, cabinet insulated box -
e Sensitive , , shock-proof
dust-proof

(Environmental Requirements)

Multimeter, Oscilloscope, Megger, Insulation tester
padded box/carrying case-

. (power off)
. “Calibration Seal”
o Power drill, grinder, heat gun (
)
/
e Workplace procedures , /

do



[

Store register digital tool management system-

Workplace policy ,
marked zone-

/

Supervisor/Storekeeper

dry area-
Heavy tools sensitive tools

N

: (location),

“Damaged Tools Bin”

workplace policy-



A © 6 U v

(Self Check) — .

?

(Answer Key) - .

?

5



(Task Sheet) — . .

Task Title: =T/ REwee -

(Instructions):

. / Electrical Installation and Maintenance-

. Talw/

- ()
(Procedure):

. (PPE)

. (OHS)

(Job Specification Information):

BETRL /TR T -

Resources Required:

Tools: Task sheet
Equipment: N/A
Machinery: N/A
Materials: Pen, paper
PPE: Mask, Apron

9
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)

8)
@)
)
)

L))

S0)
)
3R)
39)
38)
3@)
)
39)

TP
AT

-%
T-B8T-03
SHab-

I8

(PPEs)

¢



(Information Sheet) — .

(Contents):
>)
) (armTEe =T PTEER)
) (Terms and Abbreviations)
8)
()
(building, factory, office )
S) (Planning):
3) (Installation Guide):
©) (Fault Finding):
8) (Safety):
@) (Compliance):

(standards) ,

( )- Sketch( ):

)

)



( )- Electrical Drawing ( ):

(standard symbols)
) ,  (symbols), (dimension)
R) ,
©) : ( AutoCAD)

8) (technical document)

()

5) Single Line Diagram ( - ):
?) Wiring Diagram ( ):
v) Layout Diagram ( ):

8) Circuit Diagram ( ):

() -

(Difference between Sketch and Electrical Drawing):

Electrical Drawing

Sketch( ) ( )

Sketch , Electrical Drawing

9



(Signs and Symbols)
() (Signs and Symbols):
(Signs) (Symbols)

(Electrical)

. | (Symbol)

X

()

s) Drawing Symbol ( )

¥) Connection Symbols ( )

() -
v) Load Symbols ( )

8) Socket Symbols ( )

b



¢) Main Switch Symbols (

v) Supply Symbols ( )

1) Danger Symbols ( )

v) Switch Board Symbols (

») Conduit Board ( )
( )

o) Circuit Breaker Symbol (

»») Protective Device Symbol (

(ELCB),

>



2.1 Drawing Symbol

iz e | e s || @ Sue
Drawing Symbol Connection Load Symbols
Symbols
0 Bre | oA 36 e | sEns e
Socket Symbols Main Switch Supply Symbols
Symbols
CERE | PoQEHNa | 3930 Q@6
| |
I
Danger Symbols Switch Board Conduit Board
Symbols
TfSD GFIT | giehe foer | dnavs Gz
e e forere
| e——
e rem—
Circuit Breaker Protective Protective Device
Symbol Device Symbol

doo




(Terms and Abbreviations):
Electrical Installation & Maintenance Drawing ( )
Specification ( )- Terms ( )  Abbreviations (

() Terms( ):
, Electrical
- Voltage ( ), Current ( ), Resistance ( /
Circuit ( ), Load ( )

( ) Abbreviations ( ):
Electrical Drawing Specification- :

Electrical Drawing- Terms Abbreviations-
Z(:)LT:\//iations (Full Form) ( )
1 AC Alternating Current
2 DC Direct Current
3 V Voltage
4 A Ampere
5 \\ Watt
6 Q Ohm
7 L Live ) (
8 N Neutral
9 E Earth
10 |SW Switch
11 (DB Distribution Board
12 |MCB Miniature Circuit Breaker
13 |RCD Residual Current Device
14 |CFL Compact Fluorescent Lamp
15 |LED Light Emitting Diode
16 (TP Triple Pole -
17 ||SP Single Pole -

503




ZELTes\lliations (Full Form) ( )
18 |KWh Kilowatt Hour
19 |CT Current Transformer
20 |PT Potential Transformer

Terms Abbreviations Electrical Drawing Specification

Specification o
Electrical Installation &
Maintenance : -

Specification-

Electrical Specification-

- = gmm = [} 1 [} 1MCB
1. Material Specification
. (surface,
2. Installation Method .
concealed, conduit )
( 15

3. Cable Size & Type sq.mm PVC wire)

4. Load Capacity

5. Safety Requirements :

6. Testing & Inspection

S0




“All wiring shall be done with 1.5 sg.mm PVC insulated copper wire in
concealed PVC conduit as per IEE regulation.”

IEE
Specification Electrical Drawing-

o)Vl



(Self Check) — .

) ?
3) ? ?
) (Symbols) ?
8) Specification ? ?
¢) AC,DC,DB MCB- ?
(Answer Key) — .
) ?
(building, factory, office )
) 2 ?
>)
?)
)
) (Symbols) ?
(Symbols) , ,
) Specification ? ?

Specification
, Electrical Installation &
Maintenance -

Specification-

)AC,DC,DB MCB- ?
AC- Alternating Current,
DC- Direct Current,
DB- Distribution Board,
MCB- Miniature Circuit Breaker.

yo8



(Task Sheet) — . .

Task Title: '

(Instructions):

. / Electrical Installation and Maintenance -

. - /

. ()
(Procedure):

. (PPE)

: (OHS)

(Job Specification Information):

R) ;

Resources Required:

Tools: Task sheet
Equipment: N/A
Machinery: N/A
Materials: Pen, paper
PPE: Mask, Apron

Nelte



(Information Sheet) — .

(Contents):
>)
?) (PPEs)

8)

Sou



: )
R)

LT distributor

12

Gl support wire

/— WP cable /— Service pipe

Aerial fuse 7/\

and board Energy meter

X

Cutout and
4 neautral link

Fig: Over Head Single Phase Service Connection

(Three Phase Service Connection)

(R,Y,B) (N)

(Load balance)

u

ooaoono

—— ELEELLEEE

3 Phase Earthing
) 3 Phase Meter
Electric Connection

Fig: Over Head Three Phase Service Connection

Jo09



(PPEs)
PPEs

(Service Connection)
(PPESs)

i (Safety Helmet)

o

ii. (Insulated Hand Gloves)

iii. (Safety Goggles/Face Shield)

Sobr

PPE



iv. (Insulated Safety Shoes)

V. (Safety Belt/Harness)
o (Pole),

VI.

Vil. (Safety Cone)

=

a:

pYo)-)



Viii. (Insulated Rubber Mat)

IX. / (Ear Plug / Ear Muff)

X. (Reflective Safety Vest)

4

, , (Standard)

i (Initial Site Inspection)

Yo



iv.

Vi.

iX.

/ (30mM-50m)
( )

PPEs ( : , )

(Reading the Measurement)

(Record the Measurement)
/

. (Slack)

(Re-verity)

990

DISTANCE

000 // |




© oo N OHsE WD

10.
i (Site Inspection)
ii.
. (5m-20m)
. /
« PPEs( : , )
. /
iii.
. (
\V2
. (
V.
Vi.

R



(
Viii. (Take the Reading)
. /
IX. (Slack)
« 15-30
X. (Record the Distance)
Xi. (Re-check)

No agsHwdh e

959



~—_ —  — —

(Self Check) .

PPE ?
?
?
?
2
(Answer Key) — .
PPE ?

PPE

I (Safety Helmet)

I. (Insulated Hand Gloves)
Ii. (Safety Goggles/Face Shield)

NOo gk wODNPE

Iv. (Insulated Safety Shoes)
V. (Safety Belt/Harness)
Vi.
Vii. (Safety Cone)
Vili. (Insulated Rubber Mat)
IX. / (Ear Plug / Ear Muff)
?
?
o

338



AN RN

PPE

(Job Sheet)- . .

PPE

2¢



(Specification Sheet) - . .

DISTANCE

Y



(Information Sheet) — .

(Contents):
v

v
v

()

P=VxIxPF( )
P=vV3xVxIxPF( - )

- %

214




1=P/(V xPF)

1=P/(V3xV xPF)

(sg.mm)

(A)

°C

°C

°C

°C

VD=2 x1xLxR)/1000
:VD =3 x| x L xR)/1000

b4




= . A

(Q/km)

%
%

%

1=P/(VxPF)

I( x

. sg.mm

VD=(2x .

PVC

XLPE

)

(A

(

MRY)



. (BEC)

. (BSTI)
S Approach -
2.
(L
8.
e.
()
( / ) —
/ (service head / weather head)
H / 1 ] ( )
( )
/ /

: , (Insulation Resistance Tester),
jord/earth tester (earth resistance)
/ (meter sealing)

(permit)

30



o

Q

/

(Stay wire)

PR

~1.4-1.6

1-2

(Phase/Neutral)




(L IN, N IN) — LINE

LOAD /DB

earthing

. earth resistance — ; 3-point gl
clamp earth tester

533



PPE

3RV



(Self-Check) — .

38



(Answer Key) — .

P:.V><I><PF( )
P=V3xVxIxPF( - )

VD =(2x1xLxR)/1000
:VD=(\3 x| xLxR)/1000

. VD= ()

- 1= (A
. L= ()
e« R= (Q/km)
?
. %
. - %
. - %
?
( 7 )—
/ (service head / weather head)
1 / L) 1 ( )
( )
/ /

: , (Insulation Resistance Tester),
jord/earth tester (earth resistance)
/ (meter sealing)

?

RE



NN N N

PPE

(Job Sheet) — . .

PPE

(Specification Sheet) — . .

Y
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(Information Sheet) — .

(Contents):
v
v
()
| -
)
/ ,
« PPE : : : : ( )
. /
i) (Meter Mounting)
. /
. /
()
(DB)
| -
DB (Distribution Board)
i) (Service Drop Wire)
. / ( 7/20
7122 )
. (Sag)
i)
. (Western Union / Twist Joint)

IR



iii)
. L (Line) N (Neutral)

iv) (Incoming)

0
1—Lineln
2 — Neutral In
3 — Neutral Out
4 — Line Out
From1-® or
3-® Transformer E E E To Home DB
1-Phase, 2 Wires 1-Phase, 2 Wires
From Transformer To Home Supply
1iL+N 1iL+N
230V AC 230V AC
L
Mains Load Side —p
PHASE PHASE
NEUTRAL NEUTRAL
WWW.ELECTRICALTECHNOLOGY.ORG
. Line (L-in) — 1
. Neutral (N-in) — 2
)
)
O
1-Linelln
2—-Line 1 Out
3-Line2In
4 - Line 2 Out
5-Line3In

NRB



6 — Line 3 Out
7 — Neutral In
8 - Neutral Out

WWW.ELECTRICALTECHNOLOGY.ORG

To Home DB
From 3-® Transformer 3-Phase, 4 Wires
To Home Supply
3-Phase, 4 Wires IL+N
From Transformer 400V, 3-®, AC
3L+N 3P+ N =400V
400V, 3-®, AC 1P + N =230V
AP
Mains + Load Side
~ L L1 |5 —~
5Z 12 L2g”2
a t =
z # L3 L3 > ;l,j

(Testing & Verification)

Line Neutral

dvo



(Self Check) — .

?
(Service Drop Wire) ?

(Answer Key) — .

(Service Drop Wire) ?

2
Western Union/Twist Joint

loline In

2w Neutral In
3 vNeutral Out
4vline Out

1-Linelln
2-Line1Out
3-Line2lIn

4 —Line 2 O0ut
5-Line3In

6 — Line 3 Out
7 — Neutral In
8 - Neutral Out

290



(Job Sheet) — . .

3) PPE

©) (Service Drop Wire)

b) Line (L-in) — 1
q) Neutral (N-in) — 2

0) (Testing & Verification)

PPE

RN NN

20



5)
R)

8)

(")

(Specification Sheet) — . .

From 1-® or
3-® Transformer m E E E ToHome DB
1-Phase, 2 Wires 1-Phase, 2 Wires
From Transformer To Home Supply
iL+N iL+N
230V AC 230V AC
I%ﬂ
Mains —p I I Load Side —p
PHASE PHASE
NEUTRAL NEUTRAL

WWW.ELECTRICALTECHNOLOGY.ORG

209




(Information Sheet) — .

(Contents):
v

v
v

()

i)

()

- -4 sgmm
- : 6 sgmm
- :10 sgmm
, FRIFRLS

DB
DB PVC
PVC

(DB)

DB (Distribution Board)
PPE

08



i)

. ( 6/10 SQmm depending on load)
. 1 — Line (IN)
. 2 — Neutral (IN)
. 3 — Neutral (OUT)
. 4 — Line (OUT)
DB-

e Line Out — Terminal 4
e Neutral Out — Terminal 3

&Q _é - Single phas energy meter I
\Zz 3 _ Eat
g T = SRS
w : ._...' C. o | |g “
B 8 )] ® o m
o © 4 e g AL
2 = Input | L. ' EE o
£ 1] & (eeas 3 -
u;'-‘_l = \ 2 House Load
o =

¢

Single Phase Energy Meter Connection

. 1—-Line(INR)
. 2 — Line (OUTR)
. 3 — Line (INY)
. 4 — Line (OUTY)
. 5 — Line (IN B)
. 6 — Line (OUT B)

20¢



. 7 — Neutral (IN)
. 8 — Neutral (OUT)

e Line Out (R) — Terminal 2
e« LineOut(Y)— Terminal 4
o Line Out (B) —» Terminal 6
« Neutral Out - Terminal 8

Three Phase Energy Meter Wiring

.l

iii)
Line (Phase)

. 4 (Line OUT)
Neutral :
. 3 (Neutral OUT)
Busbar
iv) DB
DB- —

e Main MCB (Isolator / SPN / DP)
e Busbar (Phase & Neutral)

e Individual Circuit MCBs

e Earth Busbar

MY

DB

MCB-

DB

Line In

Neutral



DB-
« Main MCB-
« Main MCB- MCB-

v) DB
« Main MCB — Phase Busbar
« Phase Busbar — Individual MCB (Light, Fan, Socket, AC line etc.)

(  : light—1.5 sgmm, socket—2.5
sgmm, AC—4 sgmm)
Vi)
. 3 — Neutral Busbar
° DB- —>
Vii)
. Green/Yellow
« DB Earth Busbar
. Earth Busbar
viii) (Testing & Inspection)
. Line, Neutral Earth

« MCB On/Off
- DB

2009



(Self Check) — .

?
?
?
?
(Answer Key) — .
?
?
3 — Neutral (OUT)
4 — Line (OUT)
?
?

2O



DN N N NN

DB
DB

PPE

(Job Sheet) — . .

PPE

20



(Specification Sheet) — . .

| -
?& 4 Z 2 Single phas energy meter ’ I
ZZL o Tz . .‘ G
3 = M !
% 3 3 e
a | SH 2 -
2 o Input !
t L2 3
% —_ House Load

‘

Single Phase Energy Meter Connection
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©No gk wbdE
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(PPE)

(Element)

(LPS)

(OHS)

38R



15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

(LPS)

289
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Earthing

(Information Sheet) - .

(Equipment Earthing):

(System Earthing):

Plate Earthing, Pipe Earthing, Rod Earthing
588



(Plate Earthing):

(Pipe Earthing):

(Rod Earthing):

(Plate Earthing):

.

e

8¢

| e —

— "= o eimcai cluc brokagy g

43 mmy 30 mm 13 mm.

ke v
Guenine b |50 Ak

L 2 T )’
ST i SO LTI |
3T s oL PR AR RTR BV C L
T -
19 mm I
G.I Pipe - Tl 1 9[»;:{1
Socket Gl s
38 mm
GI Pipe
PIPE
EARTHING ORI\
Steel Driving @] £
oy sq—
e
Earlhing Lead —| %1 200
Eorh it — e
opper
Earth Rod ¥~
y gl
| 1 Dowol<— l -+
Earth Rod | o
P i Copper 4#=12in
‘ Earth Rod
| |
Hardened B
Electrolyfic arden
Roots | 7 E e
www.slectricaltechnology.org

Copper Rod Electrode Earthing System



(Pipe Earthing):

b 9

(Rod Earthing):

2 b

(Earth Electrode):

(Main Earth Wire):

(Earth  Continuty

Conductor):
(Accessories & Fittings)
(
)
(MET): Installation-
v
v
v

28Y



(Self Check) —

(Earthing) ?
2

(Answer Key) — .

(Earthing) ?

o Plate Earthing
o Pipe Earthing
o Rod Earthing

Pipe Earthing :

(Earth Electrode)
(Main Earth Wire)
(Earth Continuty Conductor)

5814



(Task Sheet) - ..

Task Title: /

(Instructions):

. / Electrical Installation and Maintenance-

. - Avb/

- ()
(Procedure):

. (PPE)

: (OHS)

(Job Specification Information):

Resources Required:

Tools: Task sheet

Equipment:N/A

Machinery:|N/A

Materials: [Pen, paper

PPE: Mask, Apron

S8b



(Job Sheet) — . .
A AN
I roR:
>, R 5 SquR e PPE g 39 «dR 2fRdT $F |
3. CIRIRAEE 5 SR SIS NN 7R I |
(V]
8.
¢
Y

. e (0T TS QA A TAFIH AT I QAR FIEF I ARTHR 5 |

PPE

AN NI NN
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(Specification Sheet) - ..
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(Information Sheet) —

o (Lightning Protection System)-

(Lightning Protection):

(FTF PsT), (RE &),
(F4eTY )
(Rod System):
" a0
@)
)
Lightning rod
Down
conductor
Grounding
system

I Grounding

Quetam

N(oY



(Mesh System): LIGHTNING PROTECTION
NETWORK SYSTEM
(R)

| e

HYT9):
(e FARADAY SYSTEM

LIGHTNING
ROD

) GROUNDING
WIRES < D

—— GROUNDING
CONDUCTOR

— GROUNDING
ELECTRODE

(Rod System)

(Mesh System)

3R



(Faraday Cage)

GOF P& —
I PREIT —
YLRYFY FINT —
(IR /ALY LA
o : TG R ( )
[ ]
(A4 FTTFAZ/ STHLLILT FTAGIAN )

. : 91T eI ( )

[ ]

. (ARRAFNT TRIYTILSAGRR, AL, TYsY HARIAR):

: AYRYTFY YT ( )
[ ]
/ — TP R
/ — AT PR
/ — FRETY FYA]

N(g\)



(Self-Check) — .

o> owpn e
~~

(Answer Key) — .

3 / ?
+ Rod System ( )
« Mesh System ( )
« Faraday Cage ( )
/ ?
Rod System ( ),
(Mesh System)

(Faraday Cage)

28



(Task Sheet) — . .

Task Title: /

(Instructions):

] / Electrical Installation and Maintenance-

. - Avb/

- ()
(Procedure):

. (PPE)

. (OHS)

(Job Specification Information):

Resources Required:

Tools: Task sheet

Equipment: N/A

Machinery: N/A

Materials: |Pen, paper

PPE: Mask, Apron

°©ee



(Information Sheet) — .

© O O O O

O O O O

o ; strip

N(q\)



/| (Crimp )

O O O O O
~~
~

(PPE - Personal Protective Equipment)
()
Safety /
| Safety
/ ;
/ ; (40 )

© O O O O

o / ; (  :"Main Earth to
Electrode")

2e9q



O © O O O O

O

?
(Ensuring Safety):

void:

(Quality and Effectiveness of Work):
strand

(Worker Protection):
(PPE):
PPE- usability connected
(Saving Time and Money):
: productivity
usability check void

check
(Visual Inspection):

, check
moving part ( hinge) check

(Functional Test):
( ): known voltage source known resistance- test

( ): waste piece of cable- test
Crimp

PPE( ) : check

Air Test ( check)

(Lightning Protection System)

ey



(Materials of Lightning Protection System)

. Air Terminal (Lightning Rod / Air Rod)

. (Copper)
. (Aluminium)
. (GI)
. (pointed rod)
. Down Conductor ( )
. (GI Strip)

:25mm x 3mm  50mm?2

. Earth Electrode ( )

. I
. (.- )
. Air Terminal Base / Support ( )
., Gl,
. TestLink TestJoint ( )
. Earth Pit ( )

.Coal, Salt & Water ( )

2EH



. Clamp, Bolt, Nut, Lug

: Lightniné C,ounterc(;I )
. Su rge.Arrester ( )
, (Surge)
(Earthing)
(Specification)
. | 12mm

(Collection of materials):

- Earth Rod Plate:

- Earth Wire/Cable:

- Earth Pit Accessories: , : :
- Backfill Material: : ,

(Checking for conformance):

. (dimension) (weight)

. (corrosion)

Yo



. (conductivity)

, (reject)

(Lightning Protection)

Lightning Protection System
(LPS)

Specification)

. Lightning Protection System (Franklin rod, mesh
type, combination system),

. corrosion-resistant,

(Collection of materials):

Air Terminal Rod (Lightning Rod):

oL



Down Conductor:

Earth Termination System: : Earth
Rod Earth Plate

Conductor Clamps Connectors:

TestLink Test Clamp:
Surge Protection Devices (SPD):

(Checking for conformance):

(Dimension):
(Material quality): -
(Conductivity):
(Mechanical strength): : ,

(Testing Lab)
, (Reject)

(Quality Control) (Inspection)-

SuR



(Self Check) —

Lightning Protection System-

BT



(Answer Key) — .

(Tools): , , ,
(Equipment): , ,
(Materials): : Earthing Plate, Rod, Pipe,

Tools Equipment

(Materials of Lightning Protection System)
Air Terminal (Lightning Rod / Air Rod)
Down Conductor ( )
Earth Electrode ( )
Air Terminal Base / Support ( )
Test Link Test Joint ( )
Earth Pit ( )
Coal, Salt & Water( )
Clamp, Bolt, Nut, Lug
Lightning Counter ( )
Surge Arrester ( )

2L8



. (Copper/Gl)

Lightning Protection System-

. (Lightning Rod)
. (Copper/Aluminium Wire)
. (SPD)

2o



(Task Sheet) — . .

Task Title:

(Instructions):

. / Electrical Installation and Maintenance-

. - Avb/

- ()
(Procedure):

. (PPE)

. (OHS)

(Job Specification Information):

Resources Required:

Tools: Task sheet

Equipment: N/A

Machinery: N/A

Materials: |Pen, paper

PPE: Mask, Apron

LY



(Information Sheet) —

- (Element)

. (PPE) (OHS)

PPE OHS-
. PPE
. PPE
. PPE
« PPE
. (Emergency) PPE
. ncy)
( ! )
o / ( Gl)
o /
o Gl

2vq



)
o ( ) X
o /
o " . " "Danger: Excavation"
o Timber Shoring (
o (Benching)
©) )
backfilling:
: / :

o /

Mixture)
o (
o backfill
o / /

oL

(Charcoal & Salt



o (Earth Tester )

( )

o Firstaid

o

Wire Mesh

Salt Layer

o (ST, BALT, BILL)

P



(Self Check) — .

. PPE OHS-

?
(Answer Key) — .
?
, /
?
: Rod-
PPE OHS-
. PPE
. PPE
. PPE
« PPE
. (Emergency) PPE
?

Timber Shoring (

(Benching)

9o



T4 WIN:

RACERIEEEY
CAfFCE*A %5 SR TS PPE 1@g 339 3 AR 3204 |
CHARFE* %5 SRR QTSI AT 7R I |
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PPE
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ey
T e

YN (TS

<

b gt
F giReK
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(Job Sheet) — . .
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(Specification Sheet) - ..
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SECE

o 0 O O O O ©O

T/ CRIIN/CT-105:

Pipe Earthing

Funnel Wire Mesh

Salt Layer

Charcoal
Layer

%A%



(Information Sheet) — .

(Standard Earthing Installation Process):
(Excavation & Cleaning)

()

(Base Layer Preparation)

(Charcoal) —

(Salt) — (Conductivity)

(Soil) _

conductive bed
(Electrode Placement)
Gl / /

(holes)
(Filling Layers Around Electrode)

29V




Pipe Earthing

Wire Mesh

Funnel

Pipe
— Salt Layer
Charcoal g
Layer
- ( )
(Standard Materials)
Gl (25%x3 mm) /
Gl/PVC
. (Connection Steps)
() ;
1.
2 Gl

(grease / paint)
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()

()

O O O O

L E AR X 6 LYy

(

(Gl PVC)

)

(Earth Terminal Bar)

(Cable Lug)

(Final Testing)

Earth Resistance Tester
“Commissioned”
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1. (Pit Depth) = ( ) + (bedding) +
( )=0.20m( )
( )=010-015m( - )
o : Pit Depth = Pipe Length + 0.20-0.25 m
2. (Pit Diameter) = (OD) + (clearance)
o clearance 0.075-0.15m( - ) (
backfill )
o : Pit Dia = Pipe OD + 2 x Clearance
3. /
o . m (8 ft) . m ;  resistivity
/
o oD 25-50 mm,; 40-50 mm
o spacing 22x( )
3m )
( )
OD
m) (%)
(m) (m) (m) | (mm) clearance (
(mm)
2.40 2.40 +0.20 = 2.60 2.6m 50 150 0.05+0.30=035m —
round 0.4 m
3.00 3.00+0.20=3.20 32m 50 150 005+030=035m —
round 0.4 m
3.00 3.00+0.25=3.25 3.25m 40 100 0.04+020=0.24m —

245




(m) (m) (m) | (mm) clearance

oD
(m) ®)

(mm)

(if extra cover) round 0.3 m

o oA W

0.35-0.45m (35-45 ) —
04m@40 )

— (.m . m)
— Pipe Length+0.20m( ) ( :3.0m pipe - 3.2m
pit)
oD — 50 mm OD=0.05m
Clearance — 100-150 mm
Pit Diameter = OD + 2xClearance — 0.3 04m
Backfill bedding: (0.1 m) + conductive backfill (bentonite
charcoal+salt)
Top cover: 0.1-0.15m -

o
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1. (Copper/

(Information Sheet) —

(LPS)

Aluminum)
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60-90
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PPE
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No added protection

. ammm—

Earthing conductor
16 mm?

(LPS)

LIGHTNING
T ROD

I .
LI
re
N .
N .

Ground Rod
NS
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4. PPE ( C )
5 ( )
1.
o ,
©)
2. Continuity
o / continuity
o high resistance

3. Resistance

O
o 11-10 Q ( )

o — ensure current path

PPE
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o FRfGShr ARG (5.¢7/5")
o ¥IG @

o T FI

O ©R9|

/ l -

% -—— Lightning Down Leader

'~ Upleader
) ~—— ERITECH DYNASPHERE Terminal
~ FR.P Support

« Inline Coupling

-~ Stainless Steel Cable Tie

/ -——— Metallic Lower Mast

Mounting Brackets

/)— ERITECH ERICORE Downconductors

¥ Downconductor

Saddle

EB‘ Lightning —
Event
i Counter
L__— Inspection

Pit

Grounding
Rods
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(Disposal of Waste Materials):
workplace requirements

(hazardous material)
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?
(waste materials)

(waste materials)

(Self Check) — .

(Answer Key) — .
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(Task Sheet) — . .

Task Title:

(Instructions):

. / Electrical Installation and Maintenance-

. - Avb/

- ()
(Procedure):

. (PPE)

. (OHS)

(Job Specification Information):

Resources Required:

Tools: Task sheet

Equipment: |N/A

Machinery: IN/A

Materials: |Pen, paper

PPE: Mask, Apron

by 4
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. - (IEC, NEC, BDS)
. — SPST,DPDT
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HVAC

PLC
ELCB/RCD ELCB/RCD
SPD SPD
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PLC

(Symbols)
?

(Protective)

PLC

(Control)

(Symbols)

(Self-Check) - .

(Answer Key) - .
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-/ , , RFID

(Visual Inspection):
(Functional Test):

(Measuring Tools) ; : :

(Input/Output Testing): PCB-

(Load Test):

(Safety Test): :

R019



(Motor Connection)
(PPE)

PPE

PPE

PPE-

. PPE (Collect)
PPE :

« PPE ,
. PPE

PPE

. PPE (Use Properly)
PPE

. PPE |
PPE

. PPE

PPE-
. PPE

0b



. PPE
PPE

. PPE
. PPE
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10.

(Answer Key) - .
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PPE
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(Quality),
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> -
>

(Controlling Devices):
1 (Push Button) / (Start/Stop)
2 (Switch)
3 (Relay)
4 (Contactor) /
5 (Timer) -
6 (Selector Switch) /
7 (Indicator :

Lamp)
(Protective Devices):

1 (Fuse)
2 MCB (Miniature Circuit Breaker)
3 | MCCB (Moulded Case Circuit Breaker)
4 (Overload Relay)
5 (Earthing System)
6 | ELCB/RCCB

(Measuring Instruments):

1 (Voltmeter)
2 (Ammeter)
3 (Multimeter) , )
4 (Megger)
(Wiring Materials & Accessories):
1 /| (Cable/Wire)

Q08




2 (Cable Lug)
3 /| (Cable Tray/Duct)
4 (Cable Gland)
5 (Terminal Block)
6 | PVC / (Conduit Pipe)
7 /
(Motor Control Panel Components):

1 (Panel Enclosure)
2 |DIN (DIN Rail)
3 (Buzzer)
4 /

(Tools & Equipment):
1 /
2 , ;
3 (Crimping Tool)
4
5 /
6

( 1 1 1
(MCB/MCCB,

( 1 1

' ) )
) , ELCB/RCD,

0D




(FLA)
NO, NC, COM, L1/L2/L3, U/NVIW
) /

energize continuity test, polarity test, insulation test

(Switch):

@)

= SPST
- SPDT
- DPST
- DPDT

—~

Single Pole Single Throw)
Single Pole Double Throw)
Double Pole Single Throw)
Double Pole Double Throw)

—_

(Push Button):
/

1. Normally Open (NO)
2. Normally Closed (NC)

(Relay):
: (Contactor):
O ( ) ) /

(Starter):

(Switch)

VY




(ON) (OFF)

S



o O O O

(contact)

(fixed contact)

contact)

IIONII

"OFF"

(

/

(Push Button):

(Basic Principle)

)

(Construction & Working)

[ (Button/Cap):

(Contacts):

I (Housing/Body):

(Spring):

(ON)

(moving

(OFF)

(Make Contact)

(Open)

N‘tw NCK‘ hllD
SPST SPE)T‘
Cc ._A
' | —2
—{O— E—.-g.__F
DPST DPDT
(Push)
(
(Break)

(Make)




. ; (Close)

. ; (START)
(NC)/ (Break Contact)
. : (Close) :
. ; (Open)
. : (STOP)
(Applications)
o (
O . ) )
o (Lift):
O . )
o ( ooter)
o :
o (Emergency)
(Advantages)
(Relay) | -
(
. (coil),
. (moving part),
. ( )

WS

(E-Stop),

[ Normally closed

Coil Supply Voltage



(Contactor)

- ' (high
current)
/
. g
° — 0
— —
® —
_)
. /
. (DOL, Star-Delta Starter)
(Protective Devicey):

1. (Fuse):

O
2. (Circuit Breaker):

O

o MCB (Miniature Circuit Breaker)

o MCCB (Moulded Case Circuit Breaker)

o ELCB/RCCB (Earth Leakage Circuit Breaker / Residual
Current Circuit Breaker)

3. (Overload Relay):

O
4. (Earthing):

o 1
S. (Surge Arrester):

230



( ) —
(Fuse)
: (Overcurrent)
CONSTRUCTION OF REWIRABLE FUSE
* ( ! ! REMOVAB
CONTACT FIXE CONTACT
- G _BASE
. COPPER WIRE -
Fig Of KIT KAT FUSE
[ )
[ ]
b ]
(Circuit Breaker)
R
, (automatically) x

>
: MCB (Miniature Circuit Breaker),
MCCB (Moulded Case Circuit Breaker)
@mevus
. (fixed) (moving) @ Mot | )

Closed Open
contacts contacts

12

, , (arc) Bimetal element “I:a‘teh

Working Principle of MCB

Line

22



° e d

N
. Distribution Board- (MCB)
. MCCB, ACB

(Overload Relay)

?
( )
( ' ! ' )!
(Contactor)- ( ) (Motor
Starter)-
?
(Thermal) (Magnetic)
(Thermal Overload Relay)
. ; (Bimetallic Strip)
1. ,
2.
3. :
4, , ( )
5. (NC)
6 NC
( ) ,

SO



~wnh e

Three-phase line access

Setting the current
Adjust the button

Test button

y open contacts

Three-phase line accesss

Product model

Manual/automatic reset
Selector switch button

Stop button

Normally closed contacts

NC

/
(Contacts):
o 95-96 (NC Contact):

o 97-98 (NO Contact):

(Selection and Setting)
(FLC)-
FLC-
: 100% 115%-

230




o

. MCB

MCB MCCB-

ELCB-

?

(Self Check) - .

28



(Answer Key) - .

(Overcurrent)

(Contactor) —

)

.MCB MCCB- ?

« MCB (Miniature Circuit Breaker): (=<100A) :

« MCCB (Moulded Case Circuit Breaker): (100A-800A
) ;

. ELCB- ?

23¢
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(Isolate the power)

(PPE)
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220 volt
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= 14.98A
.. Starting Current = 14.98x 5=74.85 (App)
Running Current = Line Current
. Running Current = 14.98A (App)

A-TFer i B ~a s S iR e (TiBe 3515t
Cam Switch

DOL Starter/ Direct online Starter
Forward — Reverse Starter
Automatic-Star Delta Starter
Autotransformer Starter

Primary Resistance Starter

TI30a3 o #iew 51617 (Direct on Line [DOL] Starter):
DOL 515{taa <t (NG (F TR S5 AR (SN T | @ Ao 35152 FIEH FAER G (&
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Fuse Protection —1
start |- | NO
Overload ‘
S Protection Stop E_
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= “IT | Protection
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_— Contactor
/ \ coil
/
Motor | .
Power Circuit Control Circuit
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=P Star Delta Motor Control & Power Connection Circuit

On Switch (NO| N
oftswitcing:. O Swieh(NO) MC (Q)- C
95 o
Al A2
MC (C)- NO Titiar
7 | } 2
MCB
W\ MC (&) - NC Mc (n-¢
|
8 s 7 Al A2
Phase _EOLR—NO Indicator / N HE T8
N 1 I
—0 0 71 j/}
oo L Al A2
Neutral
N
L1
L2 Q
L3
L1 L2 L3
} MCB
I
L3/W1
L2V1
T 1 L1/U1
=5 — —
MC (C) S T MC (Y) - MC (A)
w2 vz'\izl WiT U3 v5|'
™\
Overload
Relay
Connector
] Motor Coil
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TEE Fo139 (MC, F) o% 399 | 4+ fqepf (R) 936 = F9e (MC-2(R) o« 7@ | iR 76
AANCAGE FO13F QT T SOIEIRR FIAP* AT |

Forward —Reverse 355139 I79%® AR TR -
F) 7 6 HZ6 |
) PHEGF F07187 |
) SORCEG e |

¥) 512w (I few F.R Starter =)
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TTE % (Self Check) — 8.8

(BT FCGIT AFG b2

B SARGER &y (57 FCGIET o ST (2
IBR FCGIE AFET Gy [ 2 AT efeaem?
WG G o @it (@ age a4 =22
[QETIGASS

FRRAC-FERT IBHR (7 IR I =42

RO



Tea7i@ (Answer Key) - 8.8

1. ciBa Fegre ARG 52
Tea3 ™G T MFS (Motor Control Circuit) 2w asw «f5 tawpfes MG a1 Sealhs woEs
WWW, T
v/ TiB¥ bie] 4 (Start)
v’ % <41 (Stop)
v’ sife fazae w1 (Speed control)
v o sfeaes @3z (Forward/Reverse)
v eereee = (Overload Protection).

2. TIGF ARGEER & 57 FCHIET ARG ATS @2

Texs W6 (BT 3516 2eTF TN ©F 3Bifbe FIEH AR FIACHT €-9 oF @ T | @2 (@ @ THq
B (SITBE I AIFCET (NG IBIBR FIEB 0¢-9 @ (¥ Qe TP S | T (W60 @ FIeas
2 T G CC @TS A | ©F @ (FIF I @gfed ol (AF oA T I & (o7
Starter @3 QTEATS! AT @A |

3. BT FCGIE AT &y & & T gearee

g’
oo

Magnetic Contactor
Overload Relay

Timing Relay/Timer

On Switch (Push Butons)
Off Switch (Push Butons)
Solenoid Valve

Limit Switch

4. AT FGBe o @b @9 T T =R
Teas Uit W IEGMIPELE 7362 6N (Electromagnetic Switching System) | @34
FEH(P PN N A F FAF Gy G Pl 2 |

5. BiRwiw f&?
Tews 512w 4t Timing Relay 21 % «@tww electromechanical 3t electronic switch, @t vz

T (delay) SR e tawpfe T@ It AFS 5] (ON) 31 7% (OFF) T 357%e &7 |

6. 5T ARG &y B (To! G @ JIRT I 22

TeR3 < (SITHE TC SRR bie] 2T IOIF (BT Fo1 (16 IR FIED €-9 97 @ 20o It | @
TRAF I (AT 35102 FIET Q@M @2 T (BT T (@0 2N | ©1F Y (7 TTHT (@HAF 20y
BT FICAHCT 356 el 7F R (WG e 7o 2ol i B S (TolR PHAes
ST I AT =T |

7. FCAEG-Rent B (@ TR I 2H?
TeT: (THACE F SRS R AT FF SRS AR G FAGAC [OMT 35617 92T 3T 2F |

AN NN

OV



&< f% (Job Sheet) - 8.8.Y

TIA AWz TIZAE A 13 35169 ALAN F47 |

ST GIPR:

© N AW

AN N NN

ATATSAT PPE a2 39 3 2Ifq<i« T4t

LTI TGN 8 TFANS Tedg T4l
TGS FOIBF (6F P!

TR SR H26 G DT Q3T AL T4l
TGRSR AL 7 a1

I AT (5F 41

BT AL I I AL (w3l

HZb F-9F FCH ARG FAFIS! 2R 1
TS AT IR @ THAIH T4

PPE

09



A= MG (Specification Sheet) - 8.8.5

TIA AWz TIZAE A 13 I6169 ALAN F47 |

o 9l
o Tl
o Yo @red

TG ZoToT GR TRRAATTH:
e G281

Sifoe et
w6 T QREW

B G GROF
PIAPLL F Glzod
(e St
FRCTI et
IO ([
e (T

TNAGF FBF6 (0 i)
GOIACIT e (R0 @HIfFRI)
o2

FIIE A - (3.¢ 8 .¢ . @.)
ATZEG [l

g (e TTFHT (WH- ¢ D oAheTT
FIRE 5.¢ €I .¢ TH.AY

B/ O/ CeT- ST
|

O O O O o0 O O o ©°

O O O O O O O

S—
Circuit Breaker P

Or
Fuse Protection

|
)

Overload
Protection

SR

| Motor |

Power Circuit Control Circuit

O



&< M5 (Job Sheet) - 4. .2
GCIFAI: FASTC Fopf 35151 ol 1 |

IS QroAR:

AT PPE 1:@g 39 93 4 35+

T TG 8 TFANS T @T T
TGS FOIBF (5F 9

T ST 25 QR MNAGT FGIEIRT T Fel
TGCER T T I3

TR AR (5F P

SRS AL AL T AL A=

2D AF-S(F FCH AHCET FIEPRST 2RI I3+
TFAIS AT AT 8 THITITT ey

© o N A W=

PPE

ANENRNENEN

@ (Specification Sheet) - 4. .2

TRA NN: TSI 7T 3615 tofvr w41 |

ararEa PR TR:
o 9l
o Tl
o I (arer

TG ZoTT OR TZITT5:
e G2

Fifbe et
w6 F QReW
TR G QISR
FIFOR F GIRO
(IS STt
FRCTI 2t
GICSCEET (&
e (i

0O O O O O O O O O

0B



WG FOIR6T (0 GIFRIR)
SORCEG [T (0 @IfI7)
ke

IR A - (5.¢ 8 . A, 9T.)
120 T

& v TOHT (BR- ¢ T ASTR
FIRE 5.¢ QIR R.¢ NG

0O 00 O0OO0OO0OO

BT/ IR/ CET-STE:

| Circuit Breaker

——)|>s
Fuse Protection

G Lﬁ forward
6 1 4

i I M1
) O 0 6 l
F I | | I
1 T C by reverse
:_1 6 L 5
N M2
Pramms-N T 5 ol
e I
Motor Phase re»

Power Circuit

80



&< % (Job Sheet)- . .

ST NNz HOICNOF 619 (TooT 351519 TfFG tofd 4 |

JPCEF QIPTR:

NSANENENRN

© o N AW

AT PPE @z 39 Q3R ARG a6+

TG FIGN @ TFIS He@Z ¢

TGS FOIBCT IS IR FQIB BF 7

TR SR H26 G DS FGIFIE AL ey
TG AT T T

F AR (5F 6

SN L AL T MAR A=

72 TA-IF FCF AHF FRFArST 2R 56
TS AT IR @ THAIHA Fepef

PPE
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A= A6 (Specification Sheet) - .4.3

I FAIN: SCHCNGS B (TeBl IBIGI A CofF F7 |

Wﬁ%m
o 9l

o TIEL g
o T (AT

WWQ«W:
[BRGRCE
B 2t
w6 F QReW

B G QRO
FAFOL F GIZOR
Gt 2itRt

R e
GITCETIEIE (&
Are QI

o 0O 0O 0O 0O 0O 0O O O

ST B ATT:
BT F6I569 (0 ANF=rT)

SOIAES [ (0 Ghif=IF)
kit

[QETIE]

BIZH (37 |

IR A - (5.¢ 8 2.¢ . @)
120 FA

7 s TTHT @3- ¢ T e
IR 5.¢ G R.¢ AF.GT

o 0O 0O 0O 0O O 0O O O
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T2/ GIFIN/-T5:

== Star Delta Motor Control & Power Connection Circuit

Switch (NO B
oftswig:  DPovinNG MC (©)- C
; " L1
Al A2
Mc(Ch-No Timer
7 | I 2
MCB
A MC (A)- Ne M-
|
8" s 2 Al A2
Phase _E Indicator e &
OLR-NO MC (Y)- NC )
ke Q) s
6
Neutral
N
L1
L2 i
L3
L1 L2 L3
D MCB
I
L3/W1
L2V
—T 1 L1/U1
e —
- mc (C) 5 = mc(Y) Me (A)
w2 vz'\iz, wiT u3 v5|'
™\
Overload
Relay
Connector
Motor Coil
> N\
w2 Wi N

89
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(Information Sheet) - .

(Contents):

(rotation direction)

(Multimeter) (Megger)

88



(Continuity Test):
“continuity mode”-

(L1, L2, L3) (T1, T2, T3)

“ON” , “OFF”

)
) (Insulation Resistance Test):
. (1 MQ)
) (Rotation Test):
. (  L1[®JL3)
()
(Purpose):
O
O
O
O
o (Multimeter): :
o (Megger):
o) , .
O
O

8¢




P wpn e

no

Hwn e

o~ w N e

( ):

/| - (LoTO):

(T1, T2, T3)

(Visual Inspection)

( )

(Cable Testing)
(T1, T2, T3)

(Continuity and Correct Phasing)

( / )

T1

: ()
T2 V. T3 W

- (Cross-check): T1 \Y

(Ground/Earth Fault Test)

( )
):

T1
T2 T3
- ):

500V 1000V DC
(T1,T2,T3) /

BY

(U, V, W)



a s wbdEe

1 MQ (10,00,000 Q)-

(Testing the Motor Itself)

(Winding Resistance):
U-vV,Vv-wW,  W-U-

(Insulation Test):
U, Vv,w /
1 MQ-

(Motor Rotation Direction Test)
equipment (

389
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O O O O

(Self Check) - .

?
?
2
?
?
(Answer Key) - .
?
(rotation direction)
?
?
?
?

B



(Job Sheet) - . .
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PPE
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(Specification Sheet) - . .

Rg)



(Information Sheet) — .

(Contents):

(Cleaning Tools) :

(Cleaning Materials)

1 1

(Manual) , vy

(Mechanical) :

@
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0 O O O

0 O O O

"0 o 0o o

NS



(Steps):

@9



© O O O O

(Self Check) - .

(Answer Key) - .

(Cleaning Tools)

(Cleaning Materials)

@8




REC



(Task Sheet) — . .

@Y




SICIP-LE-EIM-05-O

€94



. SICIP-LE-EIM-05-O

©No R wbdE

10.

11.
12. :
13.
14.
15.
16.

ey



17.

18.

19.

20.

21,

22.
23.
24,
25.
26.
21.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

WD



(Information Sheet) — .

(Contents):

. /

Vo



(Star/Delta)

(Megger) —
- (continuity)
(Growler) —

(Rocker):

QLY



1. CUGA R o
g3 6 S F4l

3, T EF MY
Y1 o e i

4, 6. “TRI=IS I AR
SES: F6 ST FA1
7, TS SR A g, famfaz, 56w, cGa 5 T T 4

FA1 433 (16 T4 ' a3 SRR SErE ' CTATNCSA Gy (A6 FAT

@ =

SN



( )
(Lock Out / Tag Out):

)
(PPE): Safety :

QLY



Jacking
Screw

severely

(Interference Fit)
aws

(Visual & Sensory Inspection)

(Visual Inspection):
/ ;
(Lubrication):

()

L8



(Mechanical Fault Detection)

(Alignment)
. (Straight Alignment)

(Vibration)
=  Vibration Analyzer

(Electrical Fault Detection)

, , ( )

(Isolate)

(Balance)

B R4,

B\Sltq



Causes)

(Common Symptoms & Possible

(Symptoms)

(Possible Causes)

( - )l ]

(Single Phasing),

/ failure
(Advanced Techniques)
. (Thermal Imaging): hotspots
. (MCSA). waveform
, centricity,
O
O

VY




© O O O O O O

(Assembling Process)

QL9



Uu-v-w

(Isolate)

( ):

( )HP( ) kW )
:V( :415V, 220/380V)
: A (Amp)
1 1- 3-
:RPM ( :1440 RPM, 2880 RPM)
cHz( )- 50Hz 60 Hz
:( :Class-F, Class-B)
IP : (Ingress Protection - dust/water protection)
:( :Star(Y)/Delta (1))
:( :S1-Continuous, S2 - Short Time)

: (Cos @)
Vb



(Core Dimensions):
(Outside Diameter - OD):
(Inside Diameter - ID):
(Core Length - L): /

(Number of Slots):
(Slot Dimensions):

( )
(Slot Depth)

(Slot Width) - ( )
(0 : , pear-shaped)

(Winding Data)

1 Circuit 2 Circuit :
(Pitch):
(Wire Type):

(Round Wire)
Wire)

(Turns per Coil):
(Turn) :

(Connection Diagram):

(Star/Y Delta)

Qs

1-8

(Rectangular / Square

thickness



(Documentation by Photos)

(Coil Pitch)

Q90



SRR NS

(Self Check) - .

?
?
?
(Answer Key) - .
?

(Mechanical)

(Megger)

R

?

(Electrical)



S N S

NNANENENEN

PPE

(Job Sheet) - . .

(Motor Disassembly & Fault Identification)

(Specification Sheet) - . .

(Motor Disassembly & Fault Identification)

293



MOTOR DISASSEMBLY & FAULT IDENTIFICATION

P Damaged
\ bearing

Burnt coil

Short circuit between stators

Broken rotor

Concentricity failure

Motor

— —
I ——

Use shims to offset the motor up by 0.5mm.

Q9




(Information Sheet) - .

(Contents):

( ’ ’ )
(Number of Slots)
(Number of Poles)
(Single-phase or Three-phase)
(Coil Pitch)

(Lap, Wave, Concentric, Distributed )
(Star or Delta)

(Slots per Pole per Phase - SPP):

SPP = /( X )
(Slot Angle - B):
p=(180° )/ ( ) B=( x180°)/

( )
(Pitch Factor - Kp):

(Distribution Factor - Kd):

398



(,, ,...N)
(R,Y,B)
Direction - Into/Out of the paper)

(Phase Grouping)

° ( - ): SPP
2 x SPP
SPP=2
R, Y,B
: R-Y-B-R-Y-B... (
/
(
, + )
(Coail Pitch): Full Pitch
Short Pitch
(Clockwise

Anticlockwise)

"(R1,Y1,B1)

3¢

(Current

(2 Poles x 3 Phases)

"(R2,Y2,B2)



1[22]23]2a]25 26272829 30[ 31323334 [35]36

-
1

8
A
)
B
s
= |
o
=
2
L]
“
B
-
o

- - -

- -

v

b —— -

v

PR S |

[8 [9 [10[11[12[13 141516 17|18 |19]20 21|22 |23 |24 [25] 26 |27 |28 2930 |31 [32[33 [34 3536

(2 [2[3 [4]5]6 |7

(R2, Y2, B2)

R2

Bl

B2

Y1

Y2

'R1

(MMF)

29V



(Materials) (Tools)—
(Materials)

(Super
Enameled Copper Wire):

(Gauge)
(Insulation Paper):
(7 mil) (10
mil) : -
(Sleeving):
(Wedges):
(Lacing)

244



(Tools)
(Standard Wire Gauge - SWG)
(Series Test Lamp):

(Winding Machine):

Template

(Scissors):

(Mallet):
(Shape)

l Soldering Iron /iead vire :

(Safety Gear)

( )
( )

(quality)

() : ClassB,F, H

X



PPE (Personal Protective Equipment)

29

5

»
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(Self Check) - .

(Answer Key) - .

PPE

b o



(Job Sheet) - . .

A N M < 0 ©

PPE
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W



(Specification Sheet) - . .

{ Enameeled |
| Copper Wire

Coil Winding Machine

[ VKG;uge/Micrometer [

==

Screwdriver Set J

1‘ Sulderin? lLUn/Lsd Vire J

W



o gk~ wN e

(Information Sheet) - .

- - /

(Contents):

(rotating) ;

Soft wire brush —
Compressed air blower —
Emery paper (fine grade) —
Cleaning solvent —
Insulation tester (Megger) —

emery paper

O



o~ wbdh e

oo~ wd e

Nomex paper
Vulcanized fiber sheet
Fish paper

Polyester film (Mylar)
Glass fiber insulation

EMF

Coil Puller Wooden mallet
(connection point)

Slot wedge

Vibration
end ring

W8



Compressed air

Grease/oil

If squirrel cage rotor — Bars and end rings
If wound rotor — Slip ring surface

Rotor bar continuity
Rotor shaft bend
Bearing seat

Bearing

End cover alignment
Brush/brush holder servicing
Connection tightening
Cooling fan

Varnish coating renewal

Faulty winding

Burnt connection soldering

Broken slip ring repair
Rotor/armature balancing
Commutator turning and undercutting

glass tape, cotton tape, insulation sleeve

vibration

Heating oven 80°C -150°C

b€



no

wedging coil secure
Coil end forming connection

w

(Single-Phase Motor)
(AC) - - ) -
, : : /

(Working Principle)

J - (Sinusoidal) :
(Rotating Magnetic Field)
(Pulsating)
. ( )
(Auxiliary Winding) (Main Winding)
. - (Capacitor)
(Phase Difference) (

(Types of Single-Phase Motors)

- (Capacitor-Start Induction Run Motor - CSIR):
(Starting Capacitor)

%

- (Capacitor-Run Induction Motor - CRIM):
(Running Capacitor)

: - - (Capacitor-Start Capacitor-Run
Induction Motor - CSCR):
CSIR CRIM - ( )

()

Y



- (Split-Phase Motor):

(Shaded-Pole Motor):

(Advantages & Disadvantages):

(Advantages) (Disadvantages)

(CSCR

{& (Service Life)

(Applications)

000pyAOBaHUS:
(Coil Forming):

, ( ) :

(SWG)

W




(Coil Insertion):

(Coil Side)

scratched

(Clockwise/Anticlockwise) :

(Insulation and Wedge):

) (Wedge)

(Connection and Finishing Steps)
(Winding Connection):

(M1 & M2)

(S1 & S2)
( ): L]

(Terminal Box Connection):
M1, M2, S1, S2,

o M1 S1 (L)

M1/L ( - )

Wb



(Testing):

(Earth)
1MQ( -

TROUBLESHOOTING CAPACITOR MOTORS

) oA £ CE VALUE J\\
AD SHOULD BE ATHIN +4 20% OF THE \ J
VALUE Ofy THE CAPACITOR LABEL e

O MAKE SURE /,0

REMOVE CAPACITOR COVER
AND CAPACITOR

@ rerove anp
o

SCHARGE CAPAGTOR

(Varnishing and Baking):

dust
(Precautions)

(SWG)

(

)

scratch

Repeat every six months.

Spot Check

Initial Aging
Acceptance ] Adter
Insulation Rewinding

000

500

g

E 10

-3

&

2 5

g

e

g

b5

B 10

g

&= 1

5 Insukation
Pailure
>

1906 WG WE7 WeE 1939 2000
wear

Megohmmeter

Penodic spot check can be used forpreventive muntenance. but must be adjusted fortempenature and Rumidity

W




STl
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(Self Check) - .

(Answer Key) - .

W



PPE

(Job Sheet) - . .

(Assembling)

(Specification Sheet) - . .

W\



(Copper wire)
Slot wedge)

(

WO



Single layer winding
Slot - 32, Pole - 16

VANYANZAN7A\VA\VAVIAN
Wi V.\[{.[f \[f ‘lf \lf \ll

Il

Double layer winding
Slot - 32, Pole - 16




(Information Sheet) - .

- - /

(Contents):
. ;
. ;
(Stator)
. (Stator Core):
. (Slot):
. (Winding):
. (Frame):
(Rotating Magnetic Field)
(Burnt/ Faulty)

. (. )

A testbook

Yoke Slotted

Stator Core

Stator
Windings

RoOtor sesssssssssmsans, g Stator Core

Rotor Shaft s fssssstessssie ursssssennens Stator Slot

AirGap s Il e Stator Winding




(Rewinding ):

1.
2.
3. (Core)
)
v Dry Cleaning
. /
v Wet Cleaning ( )
) Heat Treatment (Burnt Motor
. - °C —
. ( )
)
(IR Test)
. IR Test

WY



(Burnt Motor Cleaning- )

Flame cleaner, thinner, petrol—
PPE ( , , )

(Slot Insulation / Slot Liner)

(Slot Liner Cutting)

Nomex paper / Pressboard / DMD Paper

o

o

U-shape folded shape :

(Fold)

WA



) (Insertion)

Wooden stick Non-metallic tool

S w N e

« Wooden hammer
« Fiber/Plastic pusher
« Bamboo stick

. (Coil inserting lubricant)

) (Slot Wedge)

. Slot Wedge

(Coil Insertion)
winding— ,

. (DMD/Nomex/Pressboard)

WY



o~ w N e

(Coil Forming)

/
“ 7 (Lead)

coilliner sleeve

(Bottom coil)
Wooden/Fiber stick

"Press—Push-Slide"

(Top Coil)

Bottom coil Top coil
wooden mallet

(Slot Wedge)
Slot Wedge

Wedge

: Wedge

/ (Binding)
cotton tape / glass tape

End winding ( )
(Lead wires)

Wy

insertion tool



)

(IR Test)

« 500V/1000V IR Test

. 1 MQ
. / - °C
. (Joint)
. (Baking) —
(  120-130°C)
(Dry Cleaning)
v
v _
v (Squirrel cage rotor bar)
(Wet Cleaning — )
v oo + -
v
v ( )

(Rotor Bar Test)
squirrel cage

Yoo



. (Rotor bar break)
« Endring crack

v (Visual inspection):

v Bar tapping test:

. ( )
v High current rotor bar test ( ):

) (Dynamic Balance)
v

v

v ,
v Dial gauge (run-out)
v
) (Bearing seat)
v Bearing seat

DY NI N R N

(wound rotor )

VoY
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(Fold)

(Fold)
(Fold)

(Self Check) - .

?
?
(Answer Key) - .
?
?

Yo
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PPE

(Star

Delta

(Job Sheet) - . .

)

(Specification Sheet) - . .

Vov



(Copper wire)

(Slot wedge)

9 ¢ ¢ ¢ 9 v
o
1] o
A 20 L
N N N .
Pl A A AT .
N \ L

P I99.0.0.9.9.0:¢

L] |2 | [welsc]eeiz Joufe (o] v [ov o oo [ ov 6 8 2 [9] s | o e || 1]

9r1) -ureds 110]
7 -310d ¥ -10[S
Surpurm JokeT 9[3uIg aseyq aauy ],

vo8



(Information Sheet) -

(Contents):

(IR)

(Winding Resistance Test)

(DMM)

(Single Phase Motor)
IIQII

Main winding (Run winding) resistance
Start winding resistance

Start winding > Run winding
Run winding
( ):
Run winding =3-10Q
Start winding =8-30Q

Yok



"oL" —
i) (IR Test/ Megger Test)
v
. (500V 1000V)
IR
)
)
) 500V /1000V
(IR Value)
100 MQ +
/ 10-50 MQ
1-10 MQ
1 MQ
1 MQ
IR
i)
o U, V,W: (7 )
o XY, Z (1 )
o , ( 1 1)
ii)
1. L
2.
3. =

VoY



2.
3.
iii)
1. (low range)
2.
3.
4. = +
1.
2. U-V,V-W, W-U
3.
iv) ( )

1MQ ( )
« 500V DC 100MQ+ expected
v) |/

. (X,Y,2)
- UVW

e U-X VY, W-Z

Vi)
U( ) X(
V()Y ( )
W( )zZ( )
:C N
Vii)
1.
2.
3.
( )

vo9q



360°
2-3

(- ):

(Visual Inspection):

(Continuity Test):
“Continuity Mode”-

(beep)
(Coil Test):
(rated voltage : 12V 24V)

Yob



(Voltage Check):

(No Load Test):

/
(assembly)
(Stator)
(Rotor)
(Bearing)

(Fan & Cover)
(Brush/Terminal block)

Vod



NooaHwdh e

1MQ (

(Self Check) - .

?
?
2
?
?
(Answer Key) - .
?
?
?
(IR)
,
2
?

0o



Y T o & A ® G L v

AN RN

PPE

(Star

Delta

(Job Sheet) - . .

)

(Specification Sheet) - . .

03



Initial Aging
Acceptance J After
Test Insulation Rewinding
“000 -

Resistance (in Megohms)

5 Insukation
Pailure

1995 W06 1997 198 1399 2000
Year

= Foesennnas?
e -

Measure resistance of each winding to Megohmmeter
ground and record reading on graph.

Repeat every six mont

Periodic spot check can be used forpraventive mainrenance. bur must be adjusted fortempenanure and Rumidity

OIR
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PPE

(Job Sheet) - . .
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(Information Sheet) - .

(Contents):

0IC



(Data Collection):
(Voltage)
(Current)
(RPM)
(Temperature)

(Comparison):
220V £10% , 230V

(Identify Issues):

—

(Interpretation):

(Conclusion):

220V t10% 225V
5A +10% 4.8A
1500 RPM 1480 RPM

=70°C 65°C

Y




(Data Collection):

(Format Selection):

(Title)

O

o /Objective

O

o |/

O

O

O
(Include Results):
(Analysis & Conclusion):

(Storage):

(PDF/Word)

(Visual Inspection):

039



4. (No-load Start):

5. (Load Test):

[ J

6. :

o (Voltage):

o (Current):

. (RPM):

o (Temperature):
7. :

[ J
8.
L4 1 1 1 1
(Voltage)
1. HAC” “DC” ’
2.
3.
4,
(Current)

1.
2. /
3.
4,

b



()

o

cC AR ©® 6 L v

(Speed)
RPM

RPM (Revolutions per

Minute)

(Temperature)

The YSL-2000 can also be used
as a Contact or Non-Contact
tachometer, to measure the
RPM of rotating shafts, pulleys,
gears, etc...

shutterstock

Y
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v

A ©® 6 W

()
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PPE

OHS/

SOP (Standard Operating Procedure)
/
“DO NOT USE”

w0
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(Voltage):
(Current):
(RPM):
(Temperature):

(Self Check) -

?
?
(Answer Key) — .
?
?
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Meg_ger

o ]
cCoo o0 -]

TR

|

|

'
b

Insulation Test with Megger

OO
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(Information Sheet) - .

(Content):

o AC

©24



PV
photo light voltaic electrical

chemical-energy electricity

electricity
semiconductor material
energy
semiconductor material- energy active
photon photon
photon-gulo electricity-
array
2000

(monocrystalline)
(polycrystalline)
sunlight- photon electrical energy-
PV cell electrical
current electrical field- electrical
current

industry-
. Sreet light

supply-

O



single crystal

single crystal

electricity
appliance- DC-
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
e silent mode of energy
[ ]
[ ]
([ ]

AC-

20%

electricity

OW

layer

DC

DC
household



e less efficient

electrical appliance (

(Watt) (AC/DC)
(Appliance) (Quantity) ( )
AC
AC
AC
AC
AC
, continuosly -
nameplate " consumption”

(Average Power Consumption)

Voo




SOLAR PANEL iE

F.QLB
:faﬂr 19 mea A
L e OC ]
mce
Y Ml TV
i |
Qé. 0¢° 0¢° SWITCH BOARD
BATTERIE ,:.‘,:-:*‘T-j
consumption
- = x ( )x ()
x Wx h= Wh
x Wx h= Wh
x Wx h= Wh
. x Wx h= Wh
x Wx h= Wh ( )
- = + + + + = Wh . KkWh( )
Il ’ - IOSS
% % extra
= - x| % )
Whx . = Wh
, . KWh ( )
Watt-
(Peak Sun Hours)- ( )

00



(W) = (Wh) /
Wh/ . h= Wp
: Watt-peak (Wp) Wp-
, I =
autonomy ( )
(Wh Ah): Amp-hour (Ah) = (Wh) /
(V)
(Autonomy ): (Ah) = ( Ah x Autonomy )/
( - DoD)
(simultaneously) Watt-
(x W)+(x W)+ W+ W+ W= + + + o+ = wW
Surge Capacity ( : RS RY ) w
W- Pure Sine Wave
(Charge Controller):
(A) = Watt/
: W \Y/
W/ Vv= A
MPPT A-
\/ ( W/ V= A)
- LED ) ) ) )
— ()
(Wh  kwh)
. =60W x8 =480Wh
« 3 LED =ZOWx3=27Wx6 =162Wh
. =80W x4  =320Wh
=962Wh( 1kWh)

JVIVRg



(capacity)
(Watt):
= Watt x (peak sun hours)
1000Wh 5 :
=1000 + 5 =200W
20-30% — 250-300W
(Ah):
= X -
12V :
1000 Wh + 12V =83 Ah (100Ah )

(Amp):
PWM MPPT
: Watt +
300W + 12V = 25A — 30A
(VA/Watt):
Watt
500w — 800-1000W

OO0



. - :4—-6 sgq.mm

. - :6-10 sg.mm
. - :10-25 sg.mm
—MC4 : , , —

. (Lead Acid / Lithium-ion)
e MPPT/PWM
. (DC solar cable)
« MC4
. Gl

X =

5-10%

SL No Name of Items Specification Qty. Unite Price | Total Price
01 Soler Panel 300 WP 4 No 20,000.00/= | 80,000.00/=
02 Charger Controller 80A 1 No 5000.00/= 5000.00/=
03 Battery 200AH 4 No 20000.00/= | 80,000.00/=
04 Inverter 800VA 1 No 3000.00/= 3000.00/=
05 Wire 1.5rm 1 Coil 4500.00/= 1200.00/=

08




SL No Name of Items Specification Qty. | Unite Price | Total Price
06 Cable Lugs 1.5rm, U Type 4 Doz 24.00/= 96.00/=
07 Switch 5 A, Piono 4 Doz 400.00/= 1600.00/=
08 Socket 13A, 5Pin 6 Pcs 300.00/= 1800.00/=
09 Conduit %" Pvc, White 10Pcs 40.00/= 400.00/=
07 Installation Charge Technician 1 2000.00/= 2000.00/=
Person

08 Installation Charge | Asst. Technician 2 1500.00/= 3000.00/=
Person

Total | 178,096.00/=

VO




(Self Check)— .

1 ?
?
?

4,

5. ?

6. ?

7. ?

8. ?

(Answer Key) — .
?
?
. (  :Fan75W, Light 20W, TV 150W
o ( . 8 , 5 )
. (Wh kWh) = X
20W LED 5 —
20 x5=100 Wh =0.1 kWh
1. Total Load ( 1000W)
2. Solar Panel Power = Total Load + ()
5 =1000 + 5 =200W x 5 =1000W
1200W (20% )

3. Battery Capacity (Ah) = (Total Load x )+ ( X )

:1000W  x 5hr + (12V x 0.8) = 520Ah

VOY



4.

Inverter Capacity = %
1000W 1200-1500W
Wx = W)
Wx = W)
(W)
(W)

Total Load =80 + 150 + 150 + 20 = 400W

=400 x 5 =2000 Wh (2 kWh)

Solar Panel: 500W x 4 = 2000W (2kW)
Battery: 12V, 200Ah x 2 = 400Ah
Inverter: 1.5kW (1500W)

Backup time:

?

009
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(Specification Sheet) — . .

v)
)

®)
0)
)

SOLAR PANEL CHARGE CONTROLLER  PC SO ARINVERTER FAN AC
8suLs BULB

ocC
SWITCH

— T

Dc

Ly

Ty
°§9. 0450 0/;90 SWITCH BOARD

BATTERIE Gonat

VO



(Information Sheet)- .

(Content):
.
.
.
1. Screwdriver ( )
2. Pliers ( ) )
3. Wire Stripper ( )
4, Multimeter ( ) :
5. Clamp Meter ( )
6. Insulation Tester (Megger)
7. Drill Machine ( )
8. Soldering Iron ( )
9. Hand Gloves ( )
10. Safety Helmet ( )

(Wire & Cable): : —
o PVC insulated copper wire ( )

w80




(Switches & Sockets):

(

e

&

08




08



(Visual Inspection)

. (Lead-acid )

(Open Circuit Voltage — OCV Test)

o “DC Voltage”
. —
(12V Battery):
100% 126-128V
75% 124-125V
50% 121-12.3V
25% 11.9-120V
<118V

08\



oCcv

(Load Test/ Voltage Drop Test)

. 11.8V-12.2V

. 11V
« 10.5V /

(Electrolyte Specific Gravity Test — Lead Acid Battery)
Hydrometer SG

SG

1.265 100%
1.225 75%
1.190 50%
1.155 25%
1.120

SG

. ~13.5-14.4V

088



Overcharging  15V+ ( N
(Amp-hour test — Professional method)

100%
. ( SA)

S5A 10 =5x10=50Ah
70% -

Lead-acid (Flooded) Visual, OCV, SG test, Load test

AGM/GEL Visual, OCV, Load test

Lithium (LiFePO4) Visual, BMS check, OCV, Load test

08¢




(Self Check)- .

w8Y



(Answer Key) -

o “DC Voltage”
[ —_
(12V Battery):
100% 126-128V
75% 124-125V
50% 121-123V
25% 11.9-120V
<118V

01047/

0819



(Job Sheet) —

PPE

AN M IO O N OB

PPE

TN S S S S

O8Y



>)
Q)

8)

(Specification Sheet) — . .

085



(Information Sheet) -

(Content):

(PPE)

Gl (Galvanized Iron) Angle
MS Angle

Aluminium Angle

SS (Stainless Steel)

O¢o



Grinder / Metal Cutter

Gl SS

Sl



MEASURING SOLAR PANEL DIMENSIONS

o
I
I
I
I
I
I
I
I

<

OER



Sun’s Path During Summer and Winter

June 21

Solar panel
(module)

() —

. (Front Support) —
. (Back Support) —
=100
. 40-55

Ol



SOLAR PANEL SUIT ANGLE SETUP PROCESS

oe8



o s~ wbdE-

(Self Check) — .

(Answer Key) —

?

Gl (Galvanized Iron) Angle
MS Angle

Aluminium Angle

SS (Stainless Steel)

Oee
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(Specification Sheet) — . .

/

SOLAR PANEL SUIT ANGLE SETUP PROCESS

0 L ) /I
2 4

£
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(Content):

(Information Sheet)- .

, , Vo , MCB)
(Gloves, Goggles, Helmet)

BV /3A

O_ O)
®+ 5y
® - 34
Salar Salar
Panel Panel

9V 7 3A
TV 3A

oY



DC

Fuse MCB

8 3 N
- ==

SOLAR
CHARGE
CONTROLLER

©

SOLAR
PANEL

12V
BATTERY

DC
AC

Solar Charge
Controller

Slie)



0] — — — — ,
2. /
o (Gl pipe / PVC conduit/ cable tray)
/ ( )
3.
(mm?2)
@] ( ) - )
4.
’ ( - / )
o I (MC4 )
(12—24/48V)
. /
° g g
. / — — -
(DC/IAC , , DB/Distribution Box )
1.
o DB DC DC-rated breakers/disconnects
2. /
o - (single/ double/ triple pole)
( 230V single-phase single/double pole breakers)
3.

o DC fuse/MCB

wYo



o learth bus ; metal parts, panel frames,
inverter negative terminal

o / (AC DB: Kitchen Lights, Fan, Socket-1;

DC DB: PV Array, Battery Disconnect )
o (single-line diagram)

o MC4 : -

. DC

— — AC
o} AC DB- ,

o , , —
ISPD (Surge Protection Device)

, Clamp Meter, Screwdriver

LY



(Gloves, Goggles, Helmet)

o Clamp Meter

DC AC

Fuse, MCB, Terminal

VL



Solar Panel:
Battery:

Inverter: DC AC
Charge Controller:

Cables Connectors:

(Self Check)- .

?

(Answer Key)- .

?

VLY
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®)

Solar Charge
Controller

AC
loads

lamry-



(Information Sheet)- .

(Content):

(Visual Inspection)

VLY



(Hot Spot)

Voc (open voltage) Isc (short-circuit current)

(MC4)
(Shade)

(PWM/MPPT)

e Error Code

L9



PV

(Battery Type/Voltage)

(Lead-acid / Lithium)

(Lead-acid)
BMS (Lithium)
Over-discharge

(Lead-acid)
BMS Lock (Lithium)

Error beep/

DC
220V AC
IMCB

VY



MC4

MC4

Continuity

(AC/DC )

AC

L



Functional Test

. DC
« AC 220V

. waveform

VOC (Open
Circuit Voltage)
ISC (Short Circuit Current)
. /
orientation

e 12V 12.6-13.0V =
12.0V =
11.5V

vqo



SG

electrolyte (

« 1.265-1.285—
1.200-1.230 —
1.150 — —

‘Weak Cell’

MC4

(+/-)

Power ON

Efficiency

(Self Check) - .
©a3



(Answer Key) - .

Solar Panel:

Battery:

Inverter: DC AC
Charge Controller:
Cables & Connectors:

Multimeter / Clamp Meter: :
Test Leads/ Probes:

?

Error Code

0
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(Information Sheet) - .

(Content):
components, blown
1. MC4
2.
3.
4. carefully
5.
6.
7. secure
8.
. (VOC):
. (ISC): compatible

0qe




(Wp):

. fit
: hazard —
1 W e LTI
3. e =1 |
4. s o S £
5.
6.
7. first
8.
12V/24V/48V
Ah
- ILiFePO4
compatible
1. AC
2.DC
3.
4.
5. mount
6.
7.DC
8. AC
. %
. : match
. : Pure Sine Wave
. 0+

oY




N OGAWNE

PWM:

« MPPT: efficient,
. ; array- match
° UV
. o ), ( )
= X

( , , : , , ,MC4
C)

/

, SG , Vocl/lsc

(Inactive)

©aq



. (+/-)
. MC4

. /

. / ,

y AGM, -
[
?
- /
) » RO

* MAX/Upper-Level mark

. (

(12V

0 9b

VoLve
SOLAR POWER
= Lo Rroruaxce
TR

SOLAR-139

VOLT 12000 g g,

e\

"



Slow Charge (Boost )

12.6-12.8V

MC4 /
Continuity Test

MC4

SR



(Voc)

Test
(OVP/UVP/SP)

LED/Display

Obro



o ~No gk~ wdh-

, AGM,

(Self Check) -

?

(Answer Key) -

?

first

%
match

: Pure Sine Wave

00+

Obd
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(Information Sheet) -

(Content):

(Tools) (Equipment)

b8



(Measuring Instruments)

(Workplace Standard)

( , , MC4)

(Knife, Cutter)

Ob ¢

(Access Tools-
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PPE

PPE

(Self Check) - .

(Answer Key) -

VY



(Task Sheet) — . .

Task Title:

(Instructions):

/ Electrical Installation and Maintenance -

[/
()

(Procedure):

(PPE)

(OHS)

(Job Specification Information):

Resources Required:

Tools:

Task sheet

Equipment:

N/A

Machinery:

N/A

Materials:

Pen, paper

PPE:

Mask, Apron

Obq




