* Job Briefing: Ensure that the supervisor or designee
conducts a job briefing with affected workers.

—Job Hazard Analysis: Identify all hazards
associated with the job and discuss them.

Personal Protective Equipment (PPE): Provide and
use the appropriate PPE needed to accomplish the
job safely.

Restricted Areas

-* Provide effective barriers or other means to ensure
that people do not use areas with electrical circuits
or equipment as passageways when energized lines
or equipment are exposed.

.* lsolate exposed high-voltage equipment to prevent
unauthorized access.

» Post DANGER—HIGH VOLTAGE warning signs at
entrances to these areas

*Temporary Fences, Barrier Tape, Synthetic Rope
Barrier to isolate restricted areas from designated
work areas and entryways.



DESIGN STEPS :

Current calculation:
* 3 Phase current equation:

_ Power
~ V3sVoltage xcos®

Full load current , I,

where, cos®-Power factor

V=400V
Eg: Given: Total load of DB,P =18kW
System Power factor =0.9
Then, Current drawn by DB = P/(V3*V* cos{)
= 18/(1.73*400%0.9)
=28A

* Sizing of final Circuit

The relationship between the Circuit load current (Ic), the
Protective Device nominal current rating (I,,), and the current
carrying capacity of the Circuit conductors (14),

<, <1,
where, I;21.15* ],

Power
Voltage +cos®

(1 Phase voltage-230V)

Current I-=



N

' A 3 Phase, 5 kW Induction Motor has a P.F (Power factor) of
0.75 lagging.
What size of Capacitor in kVAR is required to improve the P.F
(Power Factor) to 0.90?

Motor input =P =5 kW

Original PF = Cos6, =0.75

Final PF = Cos0, = 0.90

8, = Cos! = (0.75) = 41°.41; Tan 6, = Tan (41°.41) = 0.8819
0,= Cos'! = (0.90) = 25°.84; Tan 8, = Tan (25°.50) = 0.4843
Required Capacitor kVAR to improve P.F from 0.75 to 0.90
Required Capacitor kVAR =P (Tan 6, — Tan 6,)

= 5kW (0.8819 — 0.4843)

=1.99 kVAR

And Rating of Capacitors connected in each Phase

1.99/3 = 0.663 kKVAR



Air Circuit Breaker
Circuit-Breaker
Connection Point

Circuit Earth Conductor

Circuit Protective Conductor

Earth Continuity Conductor

EEB --em-m- Earthed Equipotential Bonding
EEBS--——-——- Earthed Equipotential Bonded System
E/F ——-——Earth Fault (protective device)
ELCB —---— Earth Leakage Circuit-Breaker
ELP ~—eeeee. --Earth Leakage Protection

ELPS -mmem-e- —Earth Leakage Protected System
ELV -~ ---- Extra-Low Voltage

FCU -——-——Fan Coil Unit

FDB - Final Distribution Board

HRC -——mmeeee. -- High Rupture Capacity

MCB ————- Miniature Circuit-Breaker
MCCB —-—- Moulded Case Circuit-Breaker
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Fault Current

* Maximum 3Phase fault current at LV shall be,
*" 50kA(1 sec)-MDB

»36kA(1 sec)-SMDB

+ 25kA(1 sec)-DB

Meters & ELR Ratings

Final circuits with high leakage currents may be
provided with ELP devices with higher residual
current ratings, upto 500mA

Usually used ELR rating —(300-500mA)

Switchboards rated 400A must be provided with
instruments for voltage, current, maximum
demand & pf measurement as well as phase
indication lamps.

For current measurement CT meters are used.



LV switch rooms

Minimum size of LV switchrooms
Main circuit breaker rating | Intake room dimensions
(A) ' {m)
~1600-2500 35x38
7 1000- 1200 | 30x30 _
800 - 800 25x25
400 - 500 | 25x20
200 - 300 | 20x20

LV switch rooms

* Doors to Electricity Intake rooms must be arranged
to open outwards, be kept free from obstructions,
and be capable of being opened from the inside
without the use of a key.

* The use of Electricity Intake rooms as storage rooms
for any tools, equipment or other materials is
prohibited.

* For Electricity Intake rooms greater than 6 m in

length, more than one door shall be provided as a
means of emergency access.



Insulation resistance tests

* |nsulation resistance should be checked between all
live conductors, and between live conductors and
Earth.

* For SELV and PELV systems,insulation resistance
should be measured between the Extra-Low Voltage
and higher Voltage conductors at a d.c. test Voltage
of 500 V.

Circuit Nominal l Test Voltage Minimum insulation |
) Voitage | (ci.c.!_ i resistance (M ohms)
. SELY and PELV 250 0.25
| - up to 500 V e 500 A o5 |
Standby generator

* To maintain power in the case of a failure of the incoming supply
* Permitted only with the prior approval of the Distribution company

* Changeover circuit-breaker shall have@poles for a three—ﬁlase generator

and@poles fora single:gbase generator



Minimum number of Earth Electrodes

60/100 | 1 [ i6
e o e
/300 1 ' 50
/400 1 | 70
500 2 70
600 2 [ 70
800 2 70
1000 2 70
/ 1600 2 70
/2000 2 150
2500 > 150

300 » I0erwmy
Inspecbon Cover

SAFETY EARTH CONNECTION
DO NOT REMOVE
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Residual operating current settings
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Conduit Selection
v

— : -
Diameter of Conduit (mm)
Conductor '
(mm?) 20 25 32
Maximum number of conductors
1.5 7 12 |
2.5 8 °) 12
R 6 9
6.0 5 8
4 1
16.0 4
= - -
Cables

For fixed wiring within Premises, PVC, rubber or XLPE
insulated cables with stranded copper conductors
must be used.

For locations subject to a higher than normal risk of
interference or damage, armoured cables are
recommended.

Armoured cables must be terminated using suitable
cable glands which incorporate a suitably rated Earth
tag.

Solid-core copper or aluminium conductor cables are
not permitted.



Lighting

* Lighting Circuits will normally be fed from 6 A, 10 A
or 16 A MCBs from a Final Distribution Board.

* The rating of lighting Circuits shall be selected in

— accordance with the number of connection points
to be

— supplied, the type and rating of Luminaires to be
used and

— the Connected Load for the Circuit

All Luminaires must be connected to Final Circuits
using a ceiling rose or other purpose made
connection point and not directly to such Circuits.

Underwater lighting must be supplied by a Separated

Extra-Low Voltage System (SELV) not exceeding 12 V
o
a.c.or30V d.c.

Emergency light fittings must comply with BS 5266
and shall be provided with a battery of minimum 3
hours rating.




Approved and prohibited plugs and socket-
outlets
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Minimum number of socket-outlets for
domestic
Electrical Installations

Kitchen:
13 A switched socket auttetq/ Minimum 2 double. plus evary 2 m of
(AOIKtopS: WOorkiop
13 A switched socket outlets Minimum 1 single. plus as reguired for
IBpphancas) fres standing Applances {e.q. frcioe)
. . Rinimum 1. plus as equired for rusréos:
on pois i of iterns installed flex outlets or socket-
(for washing machne. dryer atc) cutiets)
Cocker control unit
{if fited with an integral 1 {(sewa rwote 5)
skt -outicd)
Sedrooms J 5 doaagic
Lounge or dining 4 dowubile
Hall or coridor I T aoculie "B
ardy BS EN 61558-2-5 shaver socket
Bathrooms {if recyuiredy




Socket-outlets outside the arm’s reach of water fountain 1PX6 + RCD of rating 30 ma
All Appliances, Luminaires and other Actessories Cutside the arms PX5

reach in a water fountain

Appliances, Luminaires or Accessories which are within Arm’s Reach of | 1PX7 with SELV/PELV supply
a water fountain

Outdoor temporary Electrical lnstalatién& P55

Outdoor socket-outlets of temporary Electrical instaliations {P55 + RCD of rating 30 mA
External Lighting | - . P55

Distribution boards and pedestals in marinas and similar locations | 1p55 + corrosion resistant

Al0. IP coding for ingress protection

Not testad o not
T
0 No protection 0 No protection
1 Hurman hand o oblects > 1 Vartically faling water
50
2 Humnan fingar or abjacts » 2 Sprays of water < 15° fom
12mm vartical
3 Objects > 25mm (eg.toosor |3 Sprays of water « 60" from
4 Chjects > 1.0mm foug, small 4 Splashes of waler (from
wirea) any diraction)
5 Limitad peotection against dust | 5 Liow pressure ets of water
{io the axtent that Soes nat (From any dircion)
harm tha equipment o impair
safoly}
. 8 Sirong jets of water {from
8 Totally protectad agsinst dust any o
Temporary immersion
8 Total mmersion










