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Preface

National Vocational and Technical Training Commission (NAVTTC) have achieved a
milestone in developing one month crash courses to benefit local labor who are looking for
international job opportunities. The main purpose was provision of relevant skills for industrial
and economic development, improvement of access and employability and assurance of quality
through an integrated approach.

The demand for trained and skilled workforce increases with every step towards
promotion of industrialization and modernization of economic activities. The increasing
advancement in the technology leading to increase in competition at global level has also made
the knowledgeable, skilled and adoptable skilled labor indispensable to any country that seeks to
compete in the global economy and pave ways for prosperity of their youth. To respond these
abrupt changes in TVET system is the solution to impart quality technical training that is fully
equipped to meet the challenges of a rapidly growing globalized industrial economy.

National Vocational and Technical Training (NAVTTC) took step forward to impart
technical education and skills to the youth of Pakistan recognizing the critical role of skills
development in achieving sustainable economic and social development, maintaining global
competitiveness and responding timely to changes in technology and work patterns. NAVTTC in
collaboration with Pakistan Overseas Employment Promoters Association (POEPA) and
Overseas Employment Corporation (OEC) developed “Teaching and Learning Materials
(TLMs)” for one month crash courses for overseas employment opportunities. These TLMs are
developed and vetted under the supervision of trade relevant experts to ensure quality and
relevancy to international standards. The experts in developing the course contents remained
focused to the fact that theoretical knowledge imparted is well tested through extensive practical
exercises and tasks. The main objective of these crash courses is to train Pakistani labor to
compete in the global market with confidence and pride.

I am thankful to PEOPA, OEC and SS&C for their timeless support in preparing this
valuable document which would not only benefit the trainees to enrich their knowledge and skills
in relevant trade but it will also help them to skillfully move forward in global economies. I am
also thankful to Deutsche Gesellschaft fur Internationale Zusammenarbeit (GIZ) for funding this
programme.

Executive Director
National Vocational & Technical Training (NAVTTC)
Islamabad, Pakistan
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Insulation Sheeth Insulation =~ Sheeth Insulation  Sheeth

Conductor Conductor Conductor

Cable Jacket

-
Wire Insulation Stripped
= i ; Wire

Standard Cable Single Core Solid Cable Single Core Solid Cable Three Core

Over

STRANDED Cu 4-CORE CONDUCTOR

Sheath Armour Inner

Sheath
/ 7nductor

INSULATION — PVC/XLPE

ARMOURING

———— SERVING (PVC OUTER SHEATH)
4C CABLE

/- | = AL STRANDED CONDUCTOR
[ (ﬂq_-—-— XLPE INSULATION

3
3C CABLE =
SEMI-CONDUCTING SCREEN E
Cu TAPE SCREEMN o
FILLERS =
BEDDING (PVCINMER SHEATH ~
ARMOUR
“—  OUTERPVC SHEATH Three Core Cable

Standard Four Core Cable

ElectricalGang g

What Is ACSR Conductor | Types Of ACSR Conductor | Properties
and Its Advantages

Panther Zebra

Standard Cable Single Core




SIS i

:rLﬁ'le{cklg‘Cﬂ/i
Uit i e UL
H P57

HFuak fudnssd
Jﬁrﬂ/'u(/f{ﬁ'!
HF

M AT
J.’fia?:ﬁ Yot
St Ny

J.‘J/J}{ s

e Fede Tl e b VS P s

Ul UL AL S

L SWYs b AL e 3 1 Gakt So Fa v, Ry NNy A -V Oy 9 L
syt 8L AB043218 b e Lo

T T ALK, 51310 2001104408 ot Yt s 115 LI i1 2 1 s A Sl
Ut Sioeno bl e

ff}/?t

~Z
* 4 b'b
Zj:'u"u«.:“

2@'/:%&}53}1.
e b UL S s Sem S AU G

:@'///’l;bi’..*"

Jﬁ;u:u?uganudtﬁJ§.)JJ””gJ£;ugz_nﬁ/?z:wm@;_%«. Flol LA I G e su ST
Sl g AN ISEAA Gt S A 2 e bl 0 K e s Qe Bl £ S 7 L
e b NS L S A e b SIS AL S

| 14



A

-

. 3
»
2 e

LA e e LT ggﬁq)fﬁ‘uggﬂﬂcmﬁ guzﬂ/guur&;vﬁ,{/wﬁ&%{éi
SIS st LSS g L e
Sy < kafg_l,Lyzdmu:le,

A5
4 s g
4-5A 1 mm 1/0.044"
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22-24 A 4 mm 7/0.036"
30 A 6 mm 7/0.044"
38 A 10 mm 7/0.052"
48 A 16 mm 7/0.064"
60 A 20 mm 19/0.044"
75 A 25 mm 19/0.052"
105 A 35 mm 19/0.064"
150 A 50 mm 19/0.072"
210 A 70 mm 19/0.083"
285 A 95 mm 37/0.072"
360 A 120 mm 37/0.083"
450 A 150 mm 37/0.093"
560 A 185 mm 37/0.103"
720 A 240 mm 61/0.093" ‘
ﬂ/ =
“ S 8
1A 0.25 mm 7/0.0076"
2-3A 0.5 mm 14/0.0076"
4-5A 0.75 mm 23/0.0076"
6-8A 1 mm 40/0.0076"
10-12 A 1.5 mm 70/0.0076"
18-20 A 2.5 mm 110/0.0076"
22-24 A 4 mm 162/0.0076"
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Corrosion Stress grading
protection tube mastic
Constant force Tinned Tinned copper
Hose clip copper sock earth braid

Armour Mastic Connector Armour wrap
support ring (Opt)
1 peice
joint tube

—>|1 12" (approx.)

- »‘11/2“ (approx.)|+
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Electrical Protection Device

Difference Between this Device

|MCB | MCCB | ELCB | | RCCB | |RCBO| | MPCB

Types of Circuit Breaker
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MCB ELCB RCCB
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ELECTRICAL PLAN
LEGEND

;7§ CEILING MOUNTED

= LIGHT

{J  RECESSED LIGHT

RCLT

(") WALL MOUNTED LIGHT

&
< FAN

DUPLEX RECEPTACLE
OUTLET

TELEPHONE OUTLET

SWITCH

DIMMER SWITCH

DOOR BELL
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Electrical Symbols

; 7 ¢ | DOUBLE switcH
SINGLE SWITCHé },Jf/ TWPWAU SWITCH Crd' 2

@ | @

PendentLight - Three Pin Socket
)"’: )'I-.L"'r‘ .I'
- Ve O

N

:L::J’Uf"

Single Light Wall Bracket

Ay
Batten Holder Light

Two Pin Socker

d/r Lfof. ;’

Energy Meter /(3| ExhastFan U’é T
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L v Water Tight Bracket
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Double Light Wall Bracket }.

(AU
Coil fif
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Resistance . 87

Choke bf}?, ,

-Transformer // 51/
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Crossing Wirej'h.t/fl/(
&l

Lz’c.'f&z?d/”’i

Distribution Board

Regulator/variable Resistance

Electric Bell . 2
AL

Main Switch 5 Amps
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AC./D.C. Supply
S-St
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Delta Connectiog"'@/{, 3

Ampere Meterk 2 (53
Ammeter

Star Connection u""cf&/

tﬁfd/’)’é'/.

Branch Distribution




FHEL

49 |

by s

Battery d/f‘.'

Main Line <. V-

brtdid/

3 Pole Main Switch

T

& Fme i
Circuit Linel.’fUJ/(/ Underground Line .
| Lf,: UL %

Double Pole Main Switch /G |’



A

Ohm Maetor /"/.‘(’:9’

0%

Auto Transformer

E |

Radion.”

*
Condenser /)i-f

261297 Buzzer

TV
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Head phone U’,/f‘ff

~ Aerial | .{I' |

y

Bellindicator (§ k1 f

Crystal Diod j-l.jJ’ 73
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GRAPHICAL SYMBOLS FOR DIFFERENT DIAGRAMS

LS
Single Pole Switch

Cut-out Switch

g

o

Two Pole Switch

g

o
o

5

Three Pole Switch

Change-Over Swilch

'

Momentary Contact Switch
(Push Button)

LAMP, general

Socket
Earthing--Contact
Safety Socket

eo%o T )| ¢

e

Distribution Box

“Junction Box olE Ly
ALTERNATING CURRENT | GERMAN ENGLISH U.S.
Stator 6t e 'y }14
Multi specd stator Yor & gLk P - 'l‘5
Low specd W-2 Gl 5 T T3TT O
High speed U= Wl A v fs 11 19
: Ui V=W A‘—B2_C2 Tzl_TS._Tﬁ
Rotor 3 phase SRR BRI b ' -M,-M
‘ U—V—w D - E —F M] 2 3
Rotor 2 phase 0—-Xy—y D-DE-E |M,-M,-M,
ALTERNATING CURRENT T
Main winding WY, Br=02 $l -——T4
[Starter winding W-Z Zp=Z et
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LXJ’/‘&,Q)’“JMJ”“-1/ r"
Connection of Lamp with Sw:tch
CLamp

oDl

250V
Fa
i

Connectlon of one Iarrlp and one socket(Dlrec)

I_arrlp

Switch Socket

l:.JfJ,/‘—‘-‘I_-..fL—;L—!._*..::l;_g,,l_:,‘_f_gjl—»_f@:y_g_:3/:}_p”/-

Connection of one Larnp.and Socket with Switch

L.atn’;

Switch

250V
L=

tfd,jﬂzqzé_-[fu;gés;iv&ér_g_:4/1};&

Two Lamps in Series with One Swiich
= NNy Lamps-..;___ -

Switch
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Two Lamps in Parallel with One $witch
b/’z-j."-:’ -u:g);,:?.-gu_&.—__‘ﬁ_s;m:lf"é- é:—-_.._g’l_s,——f_*%,—f :

I_V_fow_.l-—h""‘“—-‘

Switch
) N

L=

L’./q:/ié:}: &{KU);‘Q’J;;:I;;{IU)@‘L}:)JJL’—L é—:r’_a‘g’l_G/-_}_‘u—’;’f
Two Lamps in Series and Two Lamps
in Parallel with one Switch

Switch,

c ; e @)
250wV
- -

2 s AR SITE s T IrrFon s e D 2s Pt ST 17 2s ez

T A S Bea s,
Four Lamps Controlled with Dauble Switch

‘—‘b(?h—,—(,g‘j lLro\_l §od L=

Double Switch

250V -
L=

= x
_U/O:fj‘ﬂ_ L,)_s%__—:/o..w‘“.{‘ U= c ":3/-.1._"/”'/“

Three Lamps Controlled with hr;a Switches
Lamp 1 Lamp 2 _ Lamp 3 g
% Switch Switch i Switch
1 3

i 2
250V
- L -
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Testing Board

_.5/)’(_)"'j?l;9"/ —: 1O e
Maln Board <

l..

Socket

/J;"J“/d‘-;f: 'J‘,”-’: R /-.':’.J-,J/

Fuse Indicator
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Electric Bell with Push

Electric Bell _...
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Bell Indicator (In Series)

indicator

1= T
‘jBell

Push
—L -
SEETe Tl

L

Rl e gy i gn g, - p TN

Bell Indicator (in Parallel)

p—
" ~—ijindicator

Bell

N

'k

¢
Z
~3
~0

JLJ‘S)IK;’(_J?J.__—LKL/!,’-&_’!Q,—;_ ‘|5/"1\——--'J
_(v‘(_)’:z‘..‘lc,/.__._t,;gf':'fruréff

Bell lndlcator

Bell
b 6
A%
UB Red
Push Double Switch
N
ey 9 9
L=
L 4 . :
[ e

Lfd,/-";_ux';._sc;:J[w)J_ 16/J
JEE’Z-G-JLJ-”"/L .
Stalr- Cases Ponnt
Lamp ~

/Two—Waleou ble

N . Switches = z
250v @ "—‘i) - (C EI =
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Three Pin Socket Intallation

2 Pin Socket

P N
250wV
L=
A
S Lv’ GRS iaal e
Testnng Point
o L
250wV
o5

= (H:—-/_--f)‘f—’u:‘g:JJ:I =M Ci_: 19/_/'

Connectlon of Flourescent Tube ancl Twwo Ceiling Fan

—E—' @ Starter é‘
C ,1 C.Fan 2
.Fan =
A AN TR (|
Régulator 1 . Regulator

Switch

=1

J'QZ./-_./J:JJ L/L;:'_. .20/-"/-_)/

Connection of Voli- Metter

- Volt Metter
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CONNECTION OF AMMETER WITH LOAD

Y gy g VR R S B i . P

CONNECTION OF AMMETER WITH LOAD

VOL.T-ME'I_FER AMMETER

SWlTCH ! !

/‘JﬁfJf—*/u—%é __;23/..2._,_’_,»}

Fan With Regulator™

R = =g

Fan

Reg_ulator

N

=220
o

Switch

u—‘gZ/J}Jﬁuéé/ 24-/J

Capacitor Fan with Regulator
3 1

2

Capacitor Fan
———

Regulator

mitch
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Tunnel Poin.t or Store Points

—
1 2 Jramps 3 4

Tvvo VWay Switches g:::ﬂ:;:‘

Single Switch

C 250/6v)u—":‘Z./_, BGALA TS % 26T

Connection of Step Down Transforn'\er 230/6V

L
ZS50VvV ——
praliaing 8V Lamps
e ]

J—CZ__,;’._.WJJJb 27 A

CONNECTION OF FLOURESCENT TUBE

D

STARTER

i
il
I
I
1
Il
u
1
ﬁ

’ swiTcH 3 1
z 250\’

u—'é:f//’ﬂ:—-—/}"-——-w"}J)bﬁj 28/'/—-"’/

TWO FLOURESCENT TUBES IN SERIES

STARTER
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cfiﬁgi/"'f&j’cflff '29/-1{"_5,

CONNECTION OF D.C. ENERGENMETER
(ENERGY HEATER)

2

K.W_.H

2 [=
e = FUSE l—%‘ h :FUS: -
>0V LoAD

LT (5 2 S5 1 s0de

CONNECTION OF A.C. ENERGY METER(SINGLE PHASE)

ENERGYMETTER (A.C)

2

i riine? K.VW.H

(S P PR PO = 7V . K o B S Y SO0,
INTERNMEDIAT POINT

+rm_c_

. INTERMEDIAT SWITCHES
~N l it
250V '

n .

TWO WAY SWITCH
TVWO VWAY SANTON

AL FEUsm ot G Lles T Lo LT 32 P

CONNECTION OF LAMP, ONE SOCKET, ONE BELL & STAIR-CASES POINT

BELL
4

SOCKET

L - =N 1
SINGLE e TWO WAY SWITCHES
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557
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Distribution of Load

Socket
é’}

‘cf:
Regulator
I:S [
E

Switch

C.Fan

¥
L Ao

3
Regulator

Switch

Lx | C.Fan
Regutator
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5SS a3
3 Way Distribution
; Board

Nutral Lin
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L N in Switch 1/C 2 Pole
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Electricity in Our Home

e

AL

\.-.gr\v.\..n Tagble Fan W / |

4 Socket

HENGet mu\.\CnQ&L.w

Energy Metter

\ E_mm:mwusmvo_m Ll cao‘ Fao'

K.W.H

FXYTX] .
OllL Switch Switch
L
Nmm< _
2 2 P S _
p . n H 3 r
71.029” ? 3/.044" . 3/.036" Distribution noﬁ.ﬁ
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How to Wire a Light Bulb to a Light Switch ?

®

65|

WWW.ELECTRICALTECHNOLOGY.ORG

120V/230V
(AC SUPPLY)

.

Bulb

SPST Switch
Single Pole, Single Throw

LQN

\_/

120Vv/230V
(AC SUPPLY)

How to Wire Switches in Series

Lamp

||; i . ?

|

r
Switches Neutral

s i

) |3 o

1 | Phase AC Supply
1 {

Lamp

¥

J,

ﬁj 52

SPST SWITCHES
Slgle Pole Single Through

Neutral
[ ]

AC Supply
L ]

Phase
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Ll-@- LZ-@- LE'@' Lil-@-

MS1

o Lamp 3

To other
Sub Circuits
E —
L o) L
Lamps in Parallel
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T-.‘;o Way Two Way
b{_l\ smk Load
Phase-Line - N
Lamp Holder
230V 50Hz =

Supply

Neutral
) i Wiring Two way Light
‘” Switch
— 8.,
— ) X
.1
S1-two way S2-two way
OFF ON
e _—-—-_____-
o -o\'
Phase
220/ 110 AC _
Light Off
Neutral
N
120v/230y  S1-SPDT - 2-Way - IEC 52 - SPDT - 2-Way - IEC
AC Supply
51- SPDT - 3-Way - NEC 52 - SPDT - 3-Way - NEC

Staircase Wiring Circuit Diagram

How to Control a Light Bulb from Two Places

Bulb Glows
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6 METHOD 2 WAY SWITCH CONNECTION

—

N -
—b——:\:‘ N
g :

=

( How To Make Hostel Wiring Diagram )
 — = —

_\'. |
F 29 K
_ _ -
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How To Make Tunnel Wiring Circuit Diagram )

—a ] —e — |
! _L Bulb1 Bulb2 Bulb3
£ T mce
=B
‘ | Switch 1 Switch 2 Switch 3 Switch 4
\ ¥ \
| Lamp 7 | Lamp - )
2 3 /
www.electricaltechnology.org
SPDTA1 = SPDT 2 = SPDT 3 = SPDT 4
— @ @ d @
. Main o® = o hd =
Supply (4 — T L 1 ® — 1 ® —
N = ,;!. - _,;n.‘ — ,in._ - -’il._ -
= 2-Way Sw = 2-Way Sw = 2-Way Sw = 2-\Vay Sw
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Power using existing doorbell wiring
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| | Bel Lamp 2 Lamp 3

=

N — wwwlelectricaltechnology.org
Main
>
Supply \\__// Push Push Push
L o= = Button - Button — Button
1 2 3
0 @ = @ = @ =
A 1 ® - - b ® = T ® -
b n L n
Room 1 Room 2 Room 3

Hotel Wiring - Bell Indicator Circuit for Hotelling

[Switch]

Connection
1
Com
L2 L1 L2

H ﬂ \ ‘N
|

Line(AC)  SPDT ™ 4-WAY SPDT

or DC+

A0 b b

Neutral(AC) or DC-

The two states of the 4-way switch
*—e
g
*—o

* SPTD = Single Pole Double Throw Switch
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( Series Testing Board Wiring Diagram |

f)f?

Plug

Series Testing Board Connection Diagram

('Series _ Parallel Switch Board Wiring

Holder

L @
E
use ’ "
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Three Phase
Energy Meter 4Pa
Automatic

- Transfer

Switch

I
IIlI.rkia

]

4 Pole MCB

Generator
(Three Phase)

Three Phase —
Electric Pole

4 Pole
MCCB

To Earth )
PP DP D]
mm  EARTH
-

="
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0 Iy | 7

o J

32A Ring
Circuit
oo . 00,
oo , 00
Spur

Main
Earth

6A Lighting

| 76



FAS okt

77|

g —1




Two Wires

Receiving Station

Telephone Line 1

Premise E..EE
Telephone Line 2 m|Em

Modem

Local PC

FA-300-6DDR Conventional
Fire Alarm Control Panel

FA-300-LCDR
Remote LCD Annunciator
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Power Conversion

Tons, British Thermal Unit , Hourse power,Rated Loaded Ampere,Full Loaded Ampere ,Lock Routed Ampere,Size of Cable & Breaker

. RLA | W= | FLA Size Of | Size in Size Of
Capacity(Ton) BTU HP Total Watt I=W/V Amp |2XR| Amp RLA Amp Cable | Inches breaker

4 Ton 4 12000%4 48000 4HP | 4x746W [ 2984.0]+220V[13.56[ X2 |27.13[ X2.5[ 67.82|25 MM [19/0.52 |63 Ampere
33/4Ton [15/4 =3.75 [12000X3.75]  45000| 15/4 HP [ 3.75X746W | 2797.5[+220V[12.72]| X2 [25.43| X 2.5] 63.58[25 MM [19/0.52 [63 Ampere
31/2Ton [7/2 =3.5 [12000X3.5| 42000| 7/2 HP | 3.5X746W | 2611.0]+220V|11.87[ X2 [23.74| X 2.5[ 59.34[25 MM [19/0.52 [63 Ampere
31/4Ton [13/4 =3.25 [12000X3.25]  39000| 13/4 HP [3.25X746W | 2424.5[+220V[11.02]| X2 [22.04| X 2.5] 55.10{16 MM [7/0.64 (43 Ampere
3 Ton 3 12000X3 36000 3HP [ 3x746W | 2238.0[+220V[10.17] X2 [20.35]X 2.5] 50.86[16 MM |7/0.64 (43 Ampere
23/4Ton [11/4=2.75 |12000X2.75| 33000 11/4HP [2.75X746W | 2051.5[+220V| 9.33 | X2 [18.65| X 2.5| 46.63[16 MM [7/0.64 (43 Ampere
21/2Ton [5/4 =2.5 | 12000X2.5| 30000 5/4 HP | 2.5X746W | 1865.0[+220V | 8.48 | X2 [16.95| X 2.5| 42.39{10 MM [7/0.52 {30 Ampere
21/4Ton [9/4 =2.25 [12000%2.25] 27000| 9/4 HP [2.25X746W | 1678.5|+220V| 7.63 [ X2 [15.26] X 2.5[ 38.15{10 MM [7/0.52 [30 Ampere
2 Ton 2 12000X2 24000 2HP [ 2x746W | 1492.0[+220V| 6.78 | X2 [13.56) X 2.5| 33.91{10 MM [7/0.52 (30 Ampere
13/4Ton [8/4 =1.75 |12000X1.75] 21000| 8/4 HP [1.75X746W | 1305.5{+220V|[ 5.93 | x2 [11.87|x 2.5 29.67[6 MM |7/0.44 |25 Ampere
11/2Ton [3/2 =15 | 12000X1.5| 18000| 3/2HP [ 1.5x746W | 1119.0{+220V|[ 5.09 | X2 [10.17| X 2.5 25.43[6 MM |7/0.44 |25 Ampere
11/4Ton [|5/4 =1.25 |12000X1.25] 15000] 5/4HP [1.25X746W | 932.5{+220V|[ 4.24 | x2 | 8.48|x 2.5 21.19[6 MM |7/0.44 |25 Ampere
1Ton 1 12000X1 12000( 1HP | 1X746W 746.0+220V| 3.39 | x2 | 6.78[X2.5] 16.95/4 MM |7/0.36 |15 Ampere
3/4 Ton 0.75 _ [12000X0.75 9000 3/4HP [0.75X746W | 559.5[+220V| 2.54 | X2 | 5.09|X2.5] 12.72[4 MM _[7/0.36 _[15 Ampere
1/2 Ton 0.50 _ [12000X0.50 6000 1/2 HP [0.50X746W | 373.0[+220V| 1.70 | X2 [ 3.39|Xx2.5| 8.48[2.5 MM|7/0.29 [10 Ampere

1/3HP |0.333X746W[ 248.7[+220V| 1.13 | X2 | 2.26]X2.5| 5.65/1.5 MM|[3/0.36 |6 Ampere

1/4HP | 0.25X746W | 186.5[+220V| 0.85 | X2 | 1.70[X2.5| 4.24|1.5 MM|3/0.36 |6 Ampere

1/5HP [ 0.2x746W | 149.2[+220V]| 0.68 | X2 | 1.36/X2.5| 3.39[1.5 MM|[3/0.36 _[6 Ampere

DOMESTIC 1/6 HP |0.167X746W|  124.3[+220V| 0.57 | X2 | 1.13|X2.5| 2.83|1.5MM|[3/0.36 |4 Ampere

1/8 HP_[0.125x746W|  93.3[+220V]| 042 | x2 | 0.85[Xx2.5| 2.12[1.5MM|3/0.36 [4 Ampere

1/10 HP | 0.1X746W 74.6]+220V| 034 | x2 | 0.68/Xx2.5] 1.70{1.5MM[3/0.36 [2 Ampere

1/12 HP [0.083Xx746W|  62.2[+220V] 0.28 | x2 | 0.57[x2.5| 1.41]1.5MM[3/0.36 |2 Ampere

Note

1-Readings will be change if Voltage Drop,Temperature and length changes.
2-This Chart is for Single Phase comperessor,Single Phase motors and for all single phase fans.
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Power Conversion

Tons, British Thermal Unit , Hourse power,Rated Loaded Ampere,Full Loaded Ampere ,Lock Routed Ampere,Size of Cable & Breaker

Capacity(Ton) BTU HP Total Watt || BR[| BHRO | SEEI | SR
Amp R Amp Cable |Inches| breaker
4 Ton 4 12000X4 48000] 4HP | 4X746W | 2984.0| =250V | 11.94 | X2 | 23.87| X2.5 | 59.68[25 MM |19/0.52 |63 Ampere
33/4 Ton |15/4 = 3.75 |12000X3.75 | 45000] 15/4 HP | 3.75X746W | 2797.5| =250V | 11.19 | X2 | 22.38] X2.5 | 559525 MM |19/0.52 |63 Ampere
31/2Ton |7/2 =3.5 |12000X3.5 | 42000] 7/2 HP | 3.5X746W | 2611.0] <250V | 1044 | X2 | 20.89] X2.5 | 52.22|25 MM [19/0.52 |63 Ampere
31/4 Ton |13/4 = 3.25 |12000X3.25 | 39000] 13/4 HP | 3.25X746W | 2424.5] =250V | 9.70 | X2 | 19.40] X2.5 | 484916 MM |7/0.64 |43 Ampere
3 Ton 3 12000%3 36000] 3HP | 3X746W | 2238.0| 250V | 895 | X2 | 17.90] X2.5 | 44.76[16 MM |7/0.64 |43 Ampere
23/4Ton |11/4=2.75 |12000X2.75 | 33000| 11/4HP | 2.75X746W | 2051.5] =250V | 8.21 | X2 | 16.41] X2.5 | 41.03|16 MM |7/0.64 |43 Ampere
21/27Ton |5/4 =25 |12000X2.5 | 30000] 5/4 HP | 2.5X746W | 1865.0] <250V | 7.46 | X2 | 14.92] X2.5 | 37.30|]10MM [7/0.52 |30 Ampere
21/4 Ton |9/4 =2.25 |12000X2.25| 27000] 9/4 HP | 2.25X746W | 1678.5] =250V | 6.71 | X2 | 13.43] X2.5 | 33.57]10MM |7/0.52 |30 Ampere
2 Ton 2 12000X2 24000 2HP | 2X746W | 14920[ =250V | 597 | X2 | 11.94] x2.5 | 29.84[10MM [7/0.52 |30 Ampere
13/4 Ton |8/4 =1.75 |12000X1.75| 21000| 8/4 HP | 1.75X746W | 1305.5| <250V | 5.22 | X2 | 10.44] X25 | 26.11|6 MM _ |7/0.44 |25 Ampere
11/27Ton |3/2 =1.5 |12000x1.5 | 18000| 3/2HP | 1.5X746W | 1119.0| =250V | 4.48 | X2 895 X2.5 | 22.38[6 MM [7/0.44 |25 Ampere
11/4Ton |5/4 = 1.25 |12000X1.25| 15000 5/4 HP | 1.25X746W | 932.5| <250V | 3.73 | X2 746 X2.5 | 18.65]6 MM  |7/0.44 |25 Ampere
1 Ton 1 12000X1 12000] 1HP | 1x746W | 746.0| <250V | 2.98 | X2 597 X2.5 | 14.92[4MM  [7/0.36 |15 Ampere
3/4 Ton 075 |12000X0.75| 9000| 3/4HP | 0.75Xx746W | 559.5| <250V | 2.24 | x2 448 X25 | 11.19[4MM _ |7/0.36 |15 Ampere
1/2 Ton 050 |12000X0.50| 6000| 1/2 HP | 0.50x746W | 373.0| =250V | 1.49 | X2 298] X2.5 | 7.46|2.5MM [7/0.29 |10 Ampere
1/3 HP |0.333X746W| 248.7] =250V | 099 | X2 1.99] X2.5 | 4.97]1.5MM |[3/0.36 |6 Ampere

1/4HP | 0.25X746W | 186.5| =250V | 0.75 | X2 1.49] X25 | 3.73[1.5MM [3/0.36 |6 Ampere

1/5HP | 0.2X746W | 149.2] =250V | 0.60 | X2 1.19] X2.5 | 2.98[1.5MM |[3/0.36 |6 Ampere

_UO _<_ mm._-_ n 1/6 HP |0.167X746W| 124.3] =250V | 050 | X2 099 X25 | 249[1.5MM [3/0.36 |4 Ampere

1/8 HP |0.125X746W| 93.3] =250V | 037 | X2 0.75] X25 | 1.87|1.5MM [3/0.36 |4 Ampere

1/10HP | 0.1X746W | 74.6] =250V | 030 | X2 0.60] X25 | 1.49[1.5MM [3/0.36 |2 Ampere

1/12 HP |0.083X746W|  62.2] <250V | 0.25 | X2 050 X2.5 | 1.24[1.5MM [3/0.36 |2 Ampere

Note

1-Readings will be change if Voltage Drop,Temperature and length changes.
2-This Chart is for Single Phase comperessor,Single Phase motors and for all single phase fans.
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How to Wire Auto & Manual Changeover & Transfer Switch? - (1& 3 Phase)

Main Source  WWW.ELECTICALTECHNOLOGY.OG

Main  Generator Uil
Sy | Mein Power
I
£ e N L] Sy
[vallival
A % H | GEN
on St Bty vupsiwﬁf
" Ol
[ o E - | |
Gen/Inv Generator / Inveter 2P, 1-P Manual L 2P, 1P Manual Glln 1 I;w Load
Input 2P-240V 1.5 Switch Changeover Switch Load Changsover Switch npu

3Phase, d Pole Genilnw Input Main Supply Main Supply 3 Phase, 4 Pok )
ManslChangeover L1L2L3N LIL2L3N U L2 13 N MaoualChangeover Mein Supply
Switch 3 Phase, 4 Pole
Main Supply Manual Changeover

LLLE*™
Lz N . Main Power ‘Switch
Sieey (- um& N
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| G E
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i

L2l 3t N
oy i el
1
Swnch - d Gen / Inv Input

WWW.ELECTRICALTECHNOLOGY.ORG

Three Phase Auto & Manual Changeover [ Transfer Switch Connection & Wiring

(1) Equipment designation label
(2) Manual/automatic RESET selector switch
(3) STOP button _ .
@ Complete order number on the front of the device 4
(5) Switching position indication and TEST function o, =
@ Transparent cover, sealable i / i 9 i
(secures adjuster knob for rated motor current, |
TEST function and Manual/Automatic RESET setting)

(@) Adjuster knob for rated motor current ass ' J
7
(8) Repeat coil terminal f [ d
(only with size S00 for mounting onto contactors)

(3) Auxiliary switch repeat terminal -
(only with size S00 for mounting onto contactors) g ¢

(i0) 1 NO + 1 NC

NSBO_01417
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Thermal

Contacts

Marmally Closed

Narmally Cpen

NO Push Button

NO Symbol

NO Element

Push Buttons

Marmally Closed

Marmally Cpen

Switches

Timing Closed MG

Tirming Closed MO

Timing Cpen NC

Timing Cpen NO
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SIZE CHART / SPECIFICATIONS

THREAD SIZE "C THREAD CABLE RANGE
CODE GLAND METRIC NPT LENGTH
SIZE 150 D" A B
SBI-BwW4-205 205 M20 1/2" 10 11.50 15.50
SBI-Bw4-20L 20L M20 /2" 10 14.00 20.50
SBI-BW4-255 255 M25 34 10 18.00 24.00
SBI-BwW4-251L 250 M25 3/a" 10 20.00 27.20
SBI-BwW4-32 32 32 1" 15 26.30 33.50
SBI-BW4-40 40 M40 1.1/4" 15 32.00 40.00
SBI-BW4-505 505 M0 1.1/2" 15 38.20 46.30
SBI-BwW4-50L s0L M350 1.1/2" 15 44.00 52.60
SBI-BW4-635 635 B3 2" 15 50.10 35.00
SBI-BwW4-63L 63L Mo3 2" 15 56.00 85.30
SBI-BW4-755 735 M7 2.1/2" 15 62.00 7100
SBI-BwW4-751L 75L M75 2.1/2" 15 68.00 73.00
SBI-BW4-90 90 NS0 3" 20 80.50 91.00

*All Dimensions are in Millimeters{mm)

CAT
NO.

400
400
500
500
630
630
800
800
1000
1000

105 23,5 30 56
105 285 36.5 52.5
12:5 0 285086 5052.5
10.5 30 39 56
125 30 39 56
10.5 36 45 65
{25 35 45 65
10.5 39 506 72
1275 39 506 72
10.5 43 56.2 785
12.5 43 56.2 785

44
44
48
48
56
56
78
78
90
90

35 25
3525
35 25
35 25
35 25
35 25
35 25
35 25
35 25
35 25

101 PCTFH-01
114 PCTFH-02
114 PCTFH-03
124 PCTFH-04
124 PCTFH-05
144 PCTFH-06
144 PCTFH-07
170 PCTFH-08
170 PCTFH-09
200 PCTFH-10
200 PCTFH-11
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A B E F
SgF?I}I:ES {(Under (Over #_\.rmcur cE"ffl' mraa: (Across  (Across
armour Dia) all Dia) diameter {Length) Flat) Corner)

mm mim (ET) (MM) m#lt mm mm
CBF01SS 8.0 13.0 0.81.4 34 M20 25.0 215 245
CBF01S 11.0 16.5 0.8/1.4 34 M20 25.0 250 29.0
CBFO01 12.0 18.0 0.8M1.4 34" M20 25.0 28.0 320
CBFO1A 12.0 18.0 0.8M1.4 4 b M25 25.0 280 32.0
CBF02 14.0 20.0 0.8M1.4 A3 M25 25.0 31.5 36.5
CBFD2A 14.0 20.0 0.8/1.4 34" M20 25.0 315 36.5
CBF03 17.0 23.0 0.8/1.4 1 M25 25.0 32.0 37.0
CBFO4 20.0 26.0 0.8/1.4 1" M25 25.0 38.0 44.0
CBFO4A 20.0 26.0 0.8/1.4 1.1/4" M32 25.0 38.0 44.0
CBFO05 240 30.0 0.8/1.4 114" M32 25.0 41.0 47.0
CBFO5A 240 30.0 0.8M1.4 1.4/2" M40 25.0 41.0 47.0
CBF06 27.0 33.0 0.8/1.4 1.112" M40 25.0 47.0 54.0
CBFOBA 270 33.0 0.8M1.4 1.1/4" M32 25.0 47.0 54.0
CBFO7 30.0 370 0.8/1.4 1.172° M40 25.0 52.0 58.0
CBFO08 35.0 41.0 0.8M14 2" M50 25.0 56.0 64.0
CBF09 40.0 46.0 0.8M1.4 e M&0 25.0 59.0 67.0
CBFO010 46.0 52.0 0.8/1.4 ri MBS0 25.0 66.5 77.0
CBFO010A 46.0 52.0 0.8/1.4 2.1/2" MB3 25.0 66.5 77.0
CBF0D115 50.0 56.0 0.8M1.4 2.12" MB3 25.0 74.0 85.0
CBFO011 54.0 60.0 0.81.4 212" MB3 25.0 80.0 92.0
CBF012 60.0 66.0 0.81.4 3 M75 25.0 85.0 97.0
CBFO013A 66.0 72.0 0.8M1.4 3 M75 25.0 90.0 103.0
CBF013 72.0 78.0 0.8M1.4 3.1/14" M8z 25.0 99.0 113.0
CBFD14 78.0 B4.0 0.8M1.4 3.1/2° Ma0 25.0 105.0 122.0
CBF015 88.0 94.0 0.8/1.4 4" M100 250 117.0 135.0
CBFO016 98.0 105.0 0.814 4.1/2" M110 250 1300 149.0
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Conducting shie
(tape or wire)




Over Power Cable Steal strip, armoured

Armour Inner

Sheath
?nducwr

Conductor
Armou Insulation  £¢ (3o
Galvanised PVCtype  Ajyminium
Steal strip AarC
OQuter Sheath
Electrical Power Cable PVC type
ST1orST2

Stockbridge

Types of ACSR Cond

Operating Current Carrying | Size and Stranding Tk e

Vo A Capacity at 75°C et

conso | V0 — -
33/66 Dog 6/4.72  7/1.57 0.394
66/132 ~ Panther 30/3.0 7730 0976

220 Zebra 54/3.15 7/3.15 1.62
220/400  Moose 54/3.53 7/3.53 2.02

Panther Zebra

Conductors used in transmission line

Stranded Aluminium Conductors

* ACCC - Aluminium Carbon Composite Core

* Outer strands; alloys of aluminium-
Zincoronium

* Advanced composite core of
Glass, carbon and epoxy resin

* Hightensile strength

= High working temperature
without crossing sag limit

* Double current carrying capacity
thai ditional ACSR conductor
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Stranded Aluminium Conductors

* ACCR - Aluminium Composite Core Reinforce
s

+* Outer strands; alloys of aluminium-

Zincoronium ‘
+ Core strands of advanced
composite material

+ High tensile strength /

and low coefficient of
expansion

* High working
temperature without
crossing sag limit

* Double current carrying capacity than traditional ACSR conductor

Stranded Aluminium Conductors

* ACSS - Aluminium Conductor SteelSupported
13

Outer strands of Annealed or “0"temper aluminum
Strength depend of steel strands
Good working temperature without crossing sag limit

More current carrying capacity than traditional ACSR conductor
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