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Key Takeaways from Day 1

Capacity Waste
Building Management

Staff/Capacit
budget for EE retention

RE standards

Review of Public
legislation Awareness
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ENERGY AND ENERGY MANAGEMENT
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Energy and Work

When work is done, energy is transferred from one
form to another.
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Chemical energy (petrol storgansfers to 4
mechanicaknergy (movement) '

Energy is the
ability to do
work
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Chemical energy (gas store) transfers to
thermal energy (heat)
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Electrical energy transfers to
mechanical energy (moving alr)f i
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Electrical energy transfers to light energy




Definitionof Energy, Work and Power

A Energyc the ability/capacity to do work

A Work ¢ the transfer of energy. Work = Force x Distar@gee Joule of energy (work) is
required to move one Newton of force over ometre distance.

1 Joule = 1 newton x 1 meter
A Powerc It is the rate at which energy is transferred.

Power = energy / timg(Joules per secorat Watts, W)

A Kilowatt (kW) - A unit of measureof the amount of power needed to operate
equipment,equivalentto one thousand(1,000) watts.

Energy = power X tim{&Wh)

A Kilowatt-Hour (kWh) - A measure of electrical energy equivalent to power
consumptionof 1000watts for 1 hour. It is the most commonlyusedunit of measure
indicatingthe amountof electricityconsumedovertime (what youget chargedon).




Different Forms of Energy
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Energy Transformations |
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Electrical Heat (thermal) energy

Electrical Energy and Transformations

Electrical Light, heat energy
Iectrlcal Energy
/ Electrical Light, heat and sound energy
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Electrical Movement, heat and sound energy
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Sources of Energy

Sources of energy refer toWHERENergy comes from.

Renewable Energy Sources Non-Renewable Enerqy Sources

Nafural Gas
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Ocean Energy and Offshore Renewables

Offshore renewables include:

Offshore
wind power
(with fixed or floating

Ocean energy
technologies

foundations) * wave energy,;

+ tidal energy;
ocean thermal energy
conversion (OTEC);

« salinity gradient energy.

Floating
solar PV




Hydrogen

Geopolitics of the

Hydrogen prOdUCthn methOdS Energy Transformation

The Hydrogen Factor

GREY BLUE GREEN
HYDROGEN HYDROGEN HYDROGEN

Process Reforming or Reforming or Electrolysis
st et - CREATING A GLOBAL
gasification gasification with il ) oo
carbon capture CERTIFICATION TO ENABLE TRADE
Energy | EeEsiFilEs Fossil fuels Renewable
source electricity ‘

FBRCSEN

Estimated A GUIDE TO POLICY MAKING

eTiSSiOtrr'Ts Reforming: 9 - nb
prordol:?:tior? Gasification: 18 - 20
process? ﬁﬂ

DECARBONISING END-USE SECTORS:

GREEN HYDROGEN
CERTIFICATION

Source: IRENA (2022) Geopolitics of the Energy Transformation: The Hydrogen Factor




Why do SIDS need Energy Management?

High adaptive
costs relative

climate impacts to GDP

N
t High

Vulnerabllity to

Low adaptive
contrlbutlon to capacity

global emissions




Benefits of Energy Management

Homes/Buildingsindustry

wReduced Energy Bill

wlncreased comfort
levels

wlncreased
productivity

wReduced
maintenance cost

wincreased profits

National and Regional
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wReduced fuel imports

wResourcego improve
infrastructure

wOptimise the additional
power demand

wSupports in meeting NDC
commitments

Global

wReduced Greenhouse
gas emissions

wMaintains a
sustainable
environment



Energy Management

Energy management is the

proactive,  organized, and ~

: : : Company Understanding
systematic ~ coordination  of commbe onorgy Use
procurement, conversion,

distribution, and use of energyto
meet the requirements, taking
into account environmental and
economicobjective

Verification :
L ' Planning and
An energy management(or ~ monitoring and organisation

reporting
monitoring) system (EMS)is an
automationbased system that \ /
Implementation
efficiently analyze the energy
consumptionfor desiredbenefits

consistsof energydata capturing

tools and display devices to




Energy ManagemeRlyramid Approach

Complexity and Cost

\

Renewable Energy

J
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Energy Efficiency
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Energy Conservation

J
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Assessment/Audit




Energy Conservation vs Energy Efficiency

Smilar goal: Toreduceenergyuse

Energy Conservation Energy Efficiency

w Energyconservationis the wEnergy efficiencysusing
decision and practice of less energy to perform the
usinglessenergy. same task

w Focuse®n the behaviorof wFocuses on the
people equipment/ technology/

wEg. Openinga curtain for machinery being used.
daylight Instead of wE.g. Switching out
switchingon the lights Incandescent light bulbs or

compact florescent light
(CFLs) bulbs with light
emitting diodes (LEDS)




Energy Conservation vs Energy Efficiency

Canyou identify opportunities for energy
conservationand energy efficiency in this
conferenceroom?

Can you notice any measuresthat have
alreadybeentaken?




Energy Conservation vs Energy Efficiency

Canyou identify opportunitiesfor energyconservatiorand energy
efficiencyin this conferenceroom?
Canyou noticeanymeasuredhat havealreadybeentaken?

Energy Conservation Energy Efficiency

Keep doors closed when going for Dimmers
coffee breaks

Adjusting AC temperature
Unplug devices (stand by power)

Using curtains

Take off lights when no one is in th
room




Energy Conservation , Energy Efficiency, Demand Side Management
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What is an Energy Audit?

The energy managementprocessstarts with an energy audit and is put into action

with appropriatestrategies

An energy audit can be defined as an inspection or survey analysis of energy flows in a

structure, in a process or in a system which helps in:

V Understandinghow energy is useavithin the system or process, and where it is wasted

V Finding alternative measures teduce energy lossesndimprove the overall
performance

V Performing a cosbenefit analysis for highlighting whigmergy efficiency measures are
best to implement




Advantages of an Energy Audit

Identify cost
savings

Determine
whether energy

is being used
efficiency

Identify
opportunities
for saving
energy

Why?

Highlight
potential
improvements
to existing
systems

Develop
database

Assist in
planning future
expansion




Three Types of Energy Audits

A Basic energy audit using historic energy use and cost:
A Prioritizes energy efficient projects to assess need for

detailed audit.

1. Walkthrough Audit

A This level of detail is adequate to justify project
implementation. ,

* Primary Data Gathering
» Conduct Site Survey and
¢ Plan and crganize walk Monitoring
through audit o Analysis of Energy Use
» Conduct brief ¢ Reporting and Presentation Implementatlon and follow
meeting/awareness

Pre Audit Phase Audit Phase Post Audit Phase
@ >

3. Investment Grade A Detailedanalysis of capitahtensive modifications.
Audit A This level of detail is typically reserved for complex
commercialand industrial buildings.

2. Detailed Energy Audit
(Three phases)




Level 1- Walkthrough Audit

A Alsocalleda simpleaudit.
A Itinvolves
o0 Onedayor one half-dayvisitto a plant.
o0 Providesa quick overviewof energyuse patterns - Basedon observationand
historicaldata collected
o0 ldentifesenergyc intensiveprocessesndequipment
o ldentifiesenergyinefficiency, if any
o Estimatesthe scopefor saving- Findingswill be a generalcommentbasedon
energybestpractices
o ldentifiesthe mostlikely areasfor attention
o lIdentifiesimmediate (no-/low-cost)improvements

o ldentifiesareasfor more detailed study/ measurements




LeveR - Detailed Energy Audit

Detailed Energy Audit evaluates all systems and equipment which consume energy

and the audit comprises a detailed study on energy savings and dos<arried out

in 3 phases.

Preaudit phase
Audit phase

Postaudit phase




Level - Detailed Energy AudjtPreAudit Phase

A pre-audit phaseis the first phaseor first step of a detailed energy audit.

Duringthis phase the energyauditor intendsto takethe followingmeasures

Discussion with the sitsanager about the energy audit

Explain the meaning of the energudit and data needed

Analyze the major area @nergy consumption

Obtain the site drawings such asiagle line diagram of the electricaltcuit, building layout, HVAC system

Energy audit team is finalized




LevePR - Detailed Energy AuditAudit Phase

" Calculate efficiency of the equipment installed

08 E }‘ Prepare process flow diagram and do energy balance

“ |dentification of EC and EE opportunities

|
‘ Conduct energygaving and payback period

I
‘ Technical and feasibility report

hat? ] ]
Implementation plan for energgaving measures
P Qa
/




LevePl - Detailed Energy AuditPostAudit Phase

ImplementEnergy Conservation and Energy Efficiency measures and manit
the performance




Level 3- Investment Grade Audit

A Itincludesstepsof both Levell & Level2 energyaudits

A It provides detailed analysisof capitatintensive projects and provides in-depth
financial analysissuch as Net PresentValue (NPV)and Internal Rate of Return
method (IRR)

This type of audit recommend@sGuaranteed Saving Verification PlaniWhich

iIncludes energy saving measures along with financial analysis such as NF
IRR
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Steps Followed During Energy Audit

Step 4.
Step 3. Analysis of
Data Energy
Analysis Saving
measures

Step 6 :
Monitoring
and
Evaluation

Step 1:
Data
Collection

Step 2.
Site Visit




Measurement devices and methods

A Stepl: Identify the energyintensiveinstrumentsor appliances
0 Measureé& calculateenergyconsumption To conserveenergy,it is necessary

to knowwhere & how muchenergyis beingconsumed

A Measurementdevicesplay a vital role in an energy audit to characterizeand
guantify energy These devicesalso provide a means to monitor equipment

performanceand checkconditions

A Variouscategoriesof portable energyaudit measurementevicesinclude




Energy Audit Instrument€lectrical

Powerquality

analyser

Loadanalyser

AData logging of Transformers, load
centers, building incomers

A oad variation pattern

Aieasures power quality

.

/

Tachometer

Avieasures speed
of rotating
equipment such
as electric motors,
pumps and
blowers,

N

conveyors eftc.

N /

;

Lux meter

Ao measure

o

illumination level

~

J




Energy Audit Instrumentd hermal

Temperature
&Humidity

-

Aro measure and
log temperature
and humidity of
room or building

N

- /

ACapture surface
temperature and
record it into
memory card.
ATemperature
variation over a

Ao measure air
velocity from a
fan, air
conditioner

inen area.

J

o /

Multifunction
kit

Ao measure the

pressure
difference in air
handing unit
(AHU) ducts

- /




Energy Audit Instrument$NVater

flowmeter

4 N

ATo measure and
log water flow
rate across
different size of
water pipelines

\_ /

Pressure
gauge

4 N

ATo measure the
fluid or air
pressure
ASuction and
delivery side of

guality tester

4 N

ATo measure the
quality
parameters of
water

pumps and fans

- /

o

/




