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Schematic diagrams

==

Schematic diagram 7~ & [&

A diagram that uses lines to represent the wires
and symbols to represent components. It 1s used to
show how the circuit functions

Types of schematic diagrams [

1
Circuit drawing (diagram) Y ) L

Line/schematic diagram

o

1
Wiring diagram 1l

Block diagram
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[Source: http://WW\;.ksmak-sir.com/pdf/B Power.pdf]




Sketch electrical schematic diagram
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Detail electrical schematic diagram
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Examples of schematic wiring diagrams
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Example of sub-circuit wiring diagram

Wiring of the Distribution Board [ Consumer Unit] with RCD Earths for Sub Circuits
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House wiring diagram
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[Source: https://www.edrawmax.com/house-wiring-diagram/]




Example of equipment wiring diagram
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Block diagram of a generator
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[Source: http://open jicareport.jica.go.jp/pdf/12308334 24 .pdf]




Electrical cables ‘

Categories of cable:
1. Power
2. Control

3. Special, e.g. communications

Power cable contains one, two, three or four
cores eftc.

S1ze of copper conductor expressed 1n sq
millimeters (mm?)




Commonly used cable types

PVC PVC Multi-core | Mineral
Insulated | Insulated circular Insulated | Retardant
Single- PVC Copper

Sheathed Clad
Twin-core

" i oo

Source: www.electrician-online.co.uk




Component of cable

Conductor

PVC insulated layer

Quter sheath

One core power cable

Conductor

PVC insulating layer
Tape

Inner bedding

Fillers

Steel tape(or wire) amour
Quter sheath

Three cores power cable

c
)

Conductor

PVC insulating layer

Tape
Inner bedding

Fillers
Steel tape armour

Quter sheath

(3 + 1) cores sector armored power cable

L

Conductor

PVC insulating layer
Fillers

Tape

Outer sheath

Three cores power cable

Conductor
Insulating layer
Tape

Fillers

Outer sheath

Three cores sector power cable




Colours for cable identification

Old Cable Colour Code

New Cable Colour Code

Single Phase

Three Phase

Phase
Conductor
(Line)

Line 1 Brown

Line 2 Black

—

Line 3 Grey

Neutral
Conductor

Blue

Single Phase Three Phase
= -
Red Line 1 Red
Phase or
Conductor = =
(Line) Yellow Line 2 Yellow
or
Blue Line 3 Blue
Neutral B
Conductor Black
Protective :.
Conductor

(Earth)

Green-and-Yellow

Protective
Conductor
(Earth)

—

Green

-and-Yellow




Electrical cables ‘

General requirements of cable system
Routing & 1nstallation
Workmanship: support, spacing, bending, etc.
Passing through walls & floors (e.g. fire barriers)
Types of cable
PVC insulated

PVC sheathed non-armoured
Armoured or metallic-sheathed cable




Typical cable structure & components

CDU[JEr
stranded conductor

Extruded PVC Steel wire Extruded PVC
outer sheath armour nsulation

Armoured three phase four wire cable
for laying below ground level




Electrical cables ‘

LV cable installation method & containment
Bare 1n air (e.g. overhead lines)

Buried underground IssUes of Concerm:

Surface mount Mechanical protection and protection

In conduits from ambient environment for both the

, conductors and the insulation;
In trunkings

*Characteristics & conditions of site or
On cable trays application; and constraints to installation
work;
On cable ladders
*Fase of access for maintenance and

In cable trenches addition & alternation work: etc.




Cable installation details
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Method of sizing cable conductors

o I\
Nominal Setting of | l.<|. <l Design Current of Current |
Protective Device 'n  'D'N!Z Using Equipment b

\ Current Carrying Capacity |
of Conductor r 4
N /)
Transformer — \/s Source Voltage
Supply Cable
Service Box -

Vd Voltage Drop
Distribution Cable

Distribution Box E —f—

Final Circuit

Current Using : =~ \/t Terminal Voltage
\ Equipment j

[Source: https://www.emsd.gov.hk/en/electricity safety/information for the electrical trade/electricity news/8th issue april 2006/index.html]




13A Trailing Socket (13A Hi#f B EL)

[Source: http://www.ksmak-sir.com/pdf/EIT.zip]




16A Industrial Plug & Coupler Trailing Socket
(16A”

[ SR SR E
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[Source: http://www.ksmak-sir.com/pdf/EIT.zip]
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N

in diameter

N

in diameter

3 Protection against solid objects greater than 2,5mm

in diameter

Protection against solid objects greater than 1 mm
in diameter

5 Dust protection

PDustpruuf

{

Protection against solid objects greater than 50 mm

Protection against solid objects greater than 12,5 mm

Ingress Protection (IP) number

Have to protect against spraying liquids on the device
from vertical angle

Have to protect against spraying liquids on the device
from 0-15° angle

Have to protect against spraying liquids on the device
from 0-60° angle

Have to protect against splashing liquids on the device
from any direction

Have to protect against flushing liquids on the device
from any direction

Have to protect against heavyly flushing liquids on
the device from any direction

Have to protect for less than 30 minutes of sinking
into the water

3 Have to protect for continuously sinking into the water

[Source: https://www.mavili.com.tr/en/ip_protection/1346-1p protection.html]




Wiring installation S

Flectrical wiring system & JJ2= B {45 Z24%0

Surface wiring HHZR /{47
PVC insulated cable PVC B{E4E 4% 45
Mineral insulated copper core (MICC) i 57 43
Cable tray 48 Z5/Fii 75 (perforated, ladder, wire basket)

Enclosed wiring HZ 4343
Conduit system Y&z 2247
Trunking system 4318 2241
Cable trench 4337




Surface wiring system HHZR {45 22470
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[Source: http://www.ksmak-sir.com/pdf/EIT.zip]




Perforated & ladder cable trays i FL 5z R A 45 22

IR TREY

[Source: http://www.ksmak-sir.com/pdf/EIT.zip]




Cable tray fitting & accessories

90° Bends EB 90

45° Bends EB 45
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Cable ladder & fittings
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4- Way Junction

Straight Section
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[Source: http://www.ksmak-sir.com/pdf/EIT.zip]




Wiring installation

Wiring installation enclosure: requirements
Enclosures as protective conductors
Support of enclosures

Fire barrier
Types of systems
Steel conduit (exposed or concealed)

Steel trunking (overhead or underfloor)
Plastic or PVC conduit or trunking




Wiring installation

Common types of conduit materials
Galvanized iron (G.1.) conduit F&FEMES
Stainless steel (S.S.) conduit REE SR

PVC conduit BB EEE

Classes of metal conduit <&

Class 1: =5 N YNEEIG/ERS
Class 2: W xﬁ%f%’ I

Class 3: UF“PPVSIE% ]

i > BIAINEE

FE RS
T U /2

ZT>

Class 4 HF’“PVSW FE%’TE

“JAHIPR

o
xﬁ-?j% ’ @Uﬁﬂ
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=EE
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oNEE

JREE B

EL/ZRK =

B HIRRAS
1745

A2
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Fittings and coupling for steel conduit

Brass - Threaded
——
baolts nside for
conduit

{a) Tee (b) Elbow

Threaded
inside for
condu!t

Threaded inside for
conduit

(c) Inspection
bend

\
w/—JStpei conduit protected inside

) Grip couplin .
2l G ping and outside with bitumen or 2in¢

(d) Plain bend

I ‘
\ I y

(b) Screwed coupling




Conduit accessories

| Sorme C 1 Gang Surface 1 Gang Concealed
Circular Box ome L.over Mount & Socket Box Switch & Socket Box
w/ Earth Terminal

Adaptable Junction Box Surface Cover for Adaptable Junction Box




Cable trunking

Straight P

External Riser
(Outside)

<« Internal Riser
(Inside)
Straight p»

<« Flatwise Elbow

Cable Systems




Wiring installation

Busbar trunking system
Vertical
Horizontal

Components
Busbar casing
Expansion unit
Feeder unit
Tap-off unit

CE——
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A

Ny
JIL

HERE Z3n




Vertical and horizontal busbar trunking

Il

|

H /~Hangers .|+ Slotted steel strip
— Expansion unit 1/ *
with base support &
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Trunking-unit

connection
Trunking-unit . \ Pa?ﬁi?fd
tap-off opening Incoming-feeder unit  Tap-off unit ©  opening

Cable to storey
distribution board

Tap-off unit

Retaining channel

Trunking unit

- Incoming-feeder
unit with
base support




Application of Wiring System

Wiring System

Cable Type

General Use

Surface wiring

1/C PVC/PVC cables with
separate cpc;

2/C PVC/PVC cables with cpc;
4/C armored cables

Temporary wiring;

Low-cost housing

Conduit wiring
- Concealed

- Surface

1/C PVC insulated cables

Office,
Private hosing;
Factory;

Plant room

Wiring in trunking

1/C PVC insulated cables

Sub-main/lateral main

distribution
Risers in Bare Cu/Al bars in trunking Rising mains for
communal Armored cables in cable duct | Internal power
installation distribution system
Flameproof cable | Mineral-insulated cables Petrol station,

Flammable areas




Space coordination

Interdisciplinary coordination
Electrical systems & components

Fire services installations

HVAC 1nstallations

Plumbing & drainage installations

Practical 1ssues & electrical clearances
Dedicated zones to avoid leakage or condensation
Dedicated equipment space

Working space




Electrical clearances and space coordination
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[Source: https://idgroupaeblog.wordpress.com/2013/11/12/coordination and lessons-learned/]




Dedicated electrical equipment space
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and motor control centers.

[Source: https://iacimagazine.org/features/dedicated-equipment-space/]




Working space 1n front of a panelboard

§  LpEfscheraneacs :
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side View

[Source: http://www.teces.org/docs/1202.pdf]




