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This presentation is made possible by the support of the American people through the United States Agency for International Development (USAID). The content of this presentation

is the sole responsibility of the Community Support Program (CSP) in Lebanon and does not necessarily reflect the views of USAID or the United States Government.
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Outline (pas)

The presentation will cover the following:

Hwh e

NoWw

Training’s objective (o)l un)
Safety Measures, Guidelines & Precautions (wlbli=Ylg wlalinyYly dedudl wilsly=)
Grounding System (aytl alas)
Theoretical Study
a) Basics Electrical Systems Knowledge (&b ,4SI! daai¥Vl d8ya0 lwlud)
b) Basics Electrical Equipment Knowledge (&5L ¢Sl <ilgall 9 ym0 lwolud)
c) Solutions for Typical Electrical Residential Problems ( &84S doSew Sline) Jgl>
A4S g0d)
Description of an Audit (384! Casoy)
Real Case Studies (did> OYl> wlwlyd)
Tips & Guidelines for Low Cost/No Cost Energy Conservation Measures ( z&las
L.A‘.)Lw)‘j)
Q&A (4:9.>‘3 (L)
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Safety Measures, Guidelines & Precautions

(uUabu&}"g O\JL&J}’@ dodlud! u\s‘-b}-l)

Safety measures are divided into two types:

1. Working Live (sLyeS! adad (395 Janll) 2. Workmg Offline (sLyeS O9u Joall)
Disconnect the power source (43Ul juuax)

o Use a measuring device (uw& Jlg=) to
ensure there is no voltage presence

e  PPE safety tools (duasidl Llosdl @ilgal)

*  Safe working environment (&l Jos d5y)
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Working Live
(56501 a3 393 Jaunll)

Work with a buddy

In case of an emergency, the
second person can perform CPR

(e8! @l (pla)l)

Use & maintain isolated tools
(49320 8151)
L
The isolated tools can lose the

isolation level due to several
working conditions

Have a safe working environment

* Avoid wet working conditions ( 39,k]!
dudoyll)

* Avoid body contact (&) with any
object that can be grounded or
undergrounded

* Avoid touching any other person (o)
* Avoid overheated power lines ( L sk Use the PPE Safety tools

sbyeS) (Aad il Lleal) &l 50

* ESD boots ( &4~IESD) @
* Electrical gloves ( wljladll
EISVAN])

Safety glasses (Llo> lylas)
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PPE safety tools
(Auaseid! Llosdl clgol)
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Grounding System (uan ! alas)

Electrical
Equipment
One phase secondary o 0
distribution of transformer
Fault Current
3 4 Livewire Ll —0 ™ Passes through the
- l_ human body

Neutral wire

Safety (4w) L ey

Fault
Current W—

Electrical System Without Earthing

One phase secondary Electrical
distribution of Equipment | © ©
transformer

System reference (0V)

Live wire L.____=_r"

3 g /\
Neutral wire 1-

\ Fault Current
i
e SR —— Passes through the

e— Fault rthi
Current carthing

Y

Electrical System With Earthing



2’ FROM THE AMERICAN PEOPLE

o Basics Electrical Systems Knowledge (dewlad! &5 J:GS.H a3 ,2.0]1)
Types of Voltages and Currents (3L,¢! )Ll glg5)

The sources of DC are below DC Applications (wlaulaill):
(Loladdl) :
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Basics Electrical Systems Knowledge (dewlul A5l ygSJl d3520)1)

Types of Voltages and Currents (3L Ll £131)

Single Phase AC Electrical Three-Phase AC Electrical
Systems ( Mono (3byeS pUss) Systems (3 phases 3byeS pU)
2 poles — Main Switch 3 poles — Main Switch
(eas ol Bl NU Gt
1 pole — Circuit Breaker 3 poles — Circuit Breaker
(Bl oSl 5030 Luls) (25l e 3 5130 oLul5)
I~ N ~
§§ NN 3R 3 phases +
Y \: \: Neutral

- §

|
L
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Basics Electrical Systems Knowledge (bl 5L 4¢SI 49)a.oJ|)

Types of Load & Their Impact on the Energy Consumption (48Uall JMgiwl e ,3lg JlsY! &bﬁ)

Resistive Load Inductive Load
Converts electrical energy (43W) into heat ()l,>J1) x

X v

Change the phase difference between x J
voltage and current

X

Same properties for AC and DC (bl=dl)
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Basics Electrical Systems Knowledge

(s &35S 232

Power Formula (48Ua)l dJslas)

Power (4dU4) (W) = Voltage(si) (V) x Current(A)
Voltage is 220V
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Basics Electrical Systems Knowledge (dewlud! &b 1¢SI1 48 ,201)
Energy Equation (48Ua)l dslas)

Energy (484b) (Wh) = Power (W) x Hours (h)

When paying an electricity bill (sb,gS! 8)938) for EDL (0l LS dS,%), the occupant is
usually charged for his energy consumption (d8Uall JMgiwl). Currently, most of the
generator’s (sL,eS Wgee) owners have installed a meter (sluc) for their customers to
charge them on their energy consumption.
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Basics Electrical Systems Knowledge (bl &L g1 48 y20li)
Polarity (doladiwl)

Reverse polarity is when a receptacle is wired backward. This happens when the “hot”
wire, also known as the black or red wire, is wired on the neutral side (Neutre ,¢), and
the neutral wire is wired on the “hot” side.

Normal Wiring

The red lines indicate 120 Volts. The black lines
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwww e red lines indicate 120 Volts. The black lines
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
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Polarity (doladiwl)

Turn off the power to the PS
outlet/room (LI isk)

@ Turn back on the power.

(8L Juiisd usl)

Remove the outlet cover
and outlet from the
wall (sUaiJ! g3l).

@ Put the outlet back in the

wall with the cover o
(sUaatt .J.Sj)

Remove the black/red and
white wires from the
outlet (LS AL @3).

@ Ensure the wires are
properly secured and
make good contact.

Switch the black/red and
white wires to the correct
side (WYL Joud).
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Power Quality Problems (48Ul 834> (SLixe)
Overvoltage (Ul 45ed))

Definition Causes Solution

- o

Overvoltage (w5131 3L ygSIl ug=xll) - Poor regulation of a power
occurs when the supply voltage source from a utility company
(LW y)uas) rises above the - Oversized transformers ( Jg=>o

rated voltage of the equipment Lbadl)
or motor (£),>J! o cilgaV). - Uneven or varying circuit
loading (43U ¢S 83101 Juesss )

- Close to the substation
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Power Quality Problems (48Ul 834> (SLixe)
Undervoltage (55 Jolixi))

Definition Causes Solution

- @ L

Undervoltage ( yigdl jolas! - Branch wiring - Adjust the section of the cable

3LyeN)) is defined as a - Switch (3b,4S zlas) (LS oye)
condition where the applied malfunction - Voltage regulator ( lais elaie

voltage drops to 90% of rated - Thin cables (dxd) &S dJ'@S)
voltage, or less, for at least 1 - Minimize the load (Jo=J! J45)
minute.
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(Aslisdl A5 g1 43 520]1)

Power Quality Problems (43Uall 834> (fSliw)
Current Peaks (Ll 69,5)

Definition

/ Peak current
[— R
/ Inrush current magnitude

/ Steady-state current value

- Pumps (&beians)

The peak current is the
maximum amount of current
that output is capable of
sourcing for brief periods.

- Old refrigerator (deu3 4>) I—t A ~

Pulse width Time

A

>
>
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Basics Electrical Equipment Knowledge
(45U 43Sl 9oV A8 ya0 iluwlinl)

Technical
Practice
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Solutions for Typical Electrical Residential Problems
(5905 &3 54S 4uiSs SUa) Jgh)

1

Frequent Electrical Surges
(83,500 &3LyeS wilelai)y)
Caused by the
neutral’s
disconnection or
some problems from
the grid

Light Switches

(8sLdYI ziilan)
This might be a sign the
switches have been
superseded and fixtures
removed, or it could be a
fault in the outlet, circuit,
or wiring. This can cause
lightings burn out

3

Circuit Breaker Tripping
(A58 8311 2lo)
Limit the electrical
usage on a single
circuit while high-watt
devices are in use.

4

Circuit Overload
(83131 2\5@1)

- Never daisy-chain power
boards.
- Remove devices that
aren’t in use
- Spread the electrical
needs around.
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Solutions for Typical Electrical Residential Problems
(5905 &3 54S 4uiSs SUa) Jgh)

Lights too bright or Dim Electrical Shocks High Electrical Bill Light Bulbs Burning out Recesses Light “Goes out” and
(2B 5 polasdl il slg51) (5,801 ©losall) (Ge £bygS By9318) (@89 ya BsL5)) & B
- Different types of The issue could be with - Switching to a more cost- - Voltage is too high , omes Bac
lights with different the appliance, or it could effective provider - Insulation is too close to the light It’s c?lus:ed by the
wattage be in the wiring. A - Identifying electrical devices - Bad wiring on the circuit lighting’s
- Bad main neutral solution might be to that may be causing power - Bad wiring on the mains transformers
connection install a differential surges - If flickering, there is probably a
breaker (4dolas ablgd) - Unplugging appliances and poor connection on the circuit.

chargers when not in use
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Description of an Audit (§4W Cawy)
Steps for an Energy Audit (E8ad! wlglas)

Phase 1, Phase 2, Phase 3,
: : Interpretation and
Data Gathering Energy Analysis Evaluation
(ULl o) (Bl ) (sl i)
¢ Lighting (8:L)) * Lighting & Electrical Systems (8:LoY! dalal ‘ )
« Heating/Boilers (otxw) £b,eSJl9) . C“allbrate the malfunctioning equipment &lgadl 8plasy ©3)
. Ventilation (1ss) - A take-off of the exjsting lighting (Aazall ’ .
. Cooling (.bﬂ")" - Suggestions (\>153) ; . Suggest. ECM’s anfl RE scﬂanlutlon.s' (I:ow Co?t' /. I“\lo cost and
= ‘  HVAC/Boilers & Heat Water Systems (,Jus5 dalas] Capex) in each: (&3Uall g ddlall Lad=s J julus 35)
* Water pumping (ol &) s 5 d5g3) - Lighting (8:L))
* Miscellaneous (1) - Check on the performance (s15]) - Heating — Ventilation — Air conditioning
* Water Pumping (skell ) (Ol 9 ggs oy dalas)
* Electric Supply and Explore Potential Solutions - Water heating (slJ! Olxw)

(Jsl=>)
* Inventory of High Impact Energy Consuming
Equipment (Mgl &dle Olgal Je squnll Jadud
asUall)




Description of an Audit (324l o)
Walkthrough Assessment

Step 1

The auditor will set a

meeting and try to ask

as many questions as
he/she can

Step 2

The walkthrough will
start. The auditor
should have printed out
the checklist

Step 3

The auditor will
compare the annual
consumption ( JMgiwd!
SyJl) of the bills to
the walkthrough data.
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Energy Efficient Solutions (d9Ual 945 Jgl>)

O 1 . This can reduce around 50% LED Fixtures
of their lighting “ [ .
consumption ( DGL’ol LED)

AC Split Unit — Inverter Type This can help them save
P - yp around 40% of their space ‘ 02
(J"J“U‘ - L—‘L*i") cooling consumption

It will save around 80% of Solar Water Heater
O 3 . their electric water heater ) .
consumption (W ¢lo ul:uu)

VFD on pumps, monitoring
systems, etc.

Other Solutions

4 04




="USAID

W// FROM THE AMERICAN PEOPLE Real Case StUdies (2\5.3:{.3:- CJ)’\P' C.DL«U!)J)
Case #1: Salty Water Injection in a Breaker (45b,¢SJ1 8,511 aboé (§ d>xJle olie)

* It only works for apartments that do
not have an energy meter (sli<).

How to Identify

 |tis based on disabling the
mechanical mechanism in the
breaker by injecting salty water in
the breaker; this will cause the

breaker to not trip on the rated

current.

-

Solution
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Case #2: Bypass the Energy Meter (o]l j9l=x3)

 The simplest way to trick an energy
meter is to bypass its current
measuring point. How to Identify

* |t can be done by installing a bypass
wire over the meter sensing point
(the meter itself or an external
current transformer).
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" Real Case Studies (did> OV Gluwlyd)

Case #3: Locating Infringements

Locating
Infringements

(SN O Judxs)
T MRS T
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Case #4: Electrical Safety (deluli)

A worker was attempting to correct an He had not shut off the power (sL,43! 2k3) at
electrical problem involving two non- ‘ the circuit breaker ()¢5 9w Disjoncteur)
operational lamps. He examined the circuit in panel and did not test the wires to see if they

the area where he thought the problem was were live. He was electrocuted when he
located grabbed the two live wires with his left hand.

1. What is the first thing the operator ‘

should do?
_ He collapsed to the floor and was found dead
(85)-

2. List the procedures and steps ( wlsl=!
lglasdlg) that should have been
implemented to prevent this accident
3.  What PPE should have been used? ( <lga]
duasidl L)
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LED
Electric Water Heater (455“‘}6&" °t.‘."°'" ubl:u.u) O Change the light bulbs to LED

Try to minimize the usage of the

electric heater. It doesn’t noel\(jd Itlodbe (@/) 0 Clothes Washing (QHJNA” Jun)
all-day
Wash the clothes in cold water if
possible

Natural Light (b ¢

Use natural light when possible Y

Air Sealing & Insulation (J)\)

Air sealing the home and adding
insulation can save up to 10% on

39

Apartment’s Temperature (3)ly>d! d=>)5)

home heating and cooling costs.
During warmer months, close blinds, shades,
and drapes on the sunny side of the apartment

Filters
' :El ? Clean or replace all filters in the home
to help keep the apartment's temperature — regularly. Dirty filters make the system

cooler and reduce the work for the AC. Open work harder and run longer than
shades during cooler months to let the sun necessary
warm the home. Microwave %

Use the microwave instead of the
electric stove
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STAY CONNECTED
@CSPLebanon

y O § O
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THANK YOU

info@csplebanon.org
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