
Grenada Capacity Building Programme for  

Energy Management and Energy Audits

Webinar II : Save Energy, Save Money

Date: 12- 13 April 2022
Time: 9:00 am to 12:00 pm Grenada Time 

Target audience: Hotels and Financial Institutions 
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Content

Ç Day-2: Energy Efficiency Measures & Financial Planning

Ç Review of Energy Use

Ç Activities to do During Site Assessment

Ç Identification of Energy Conservation Measures

Ç Energy Saving Calculations

Ç Financial Viability of The Project

Ç Energy Audit Report Format

Ç Q&A



Session II 

Review of Energy Use and Site Assessment
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Preliminary Review of Energy Use

Energy End Use

Yearly or Seasonal Variation in 
Power Consumption

Energy Utilization Index (EUI) 
of Buildings

Specific Energy Consumption 
(SEC) in Manufacturing 
Industries

Preliminary evaluation of energy use is important to know
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EUI and SEC would help to
benchmark the data against
energyuse in similar buildingsor
industries. Thisalso helps to find
the potential magnitude of
energy efficiency opportunities
and provide an early estimate of
potential savings
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Preliminary Review of Energy Use

Monthly Utility Bill

Building or System 
Schematics

Equipment Lists

Other Relevant 
Information's

Information required for preliminary review of energy use

Monthly utility bill would help to identify any changesin energy use over time and
potential causesfor thosechanges
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Site Assessment 

Å After the preliminary review, the energyauditor will conduct a physical
assessmentof facility andits operations.

Å Theenergyauditor will meet with key operationsand maintenancestaff
to know about equipment performance and discussany concernsor
issueswith the facility

On-Site Survey

Monitor electrical energy use by 
equipment's 

Monitor thermal energy use by 
ŜǉǳƛǇƳŜƴǘΩǎ

Heat balance of thermal energy Electric energy balance

Calculate operating efficiency of 
different appliances/equipment's 

Identify energy saving potential 

Based on the requirement Energy Auditor will use energy audit 
instrument/meter to capture the usage electrical and thermal energy
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Followingdatawascollectedfor the preliminaryreviewof the energyuse

Å Equipmentdetails

Å One-yearelectricenergyconsumptiondetail (Monthlyelectricitybill)

Information collected were Location, Operating Hours in a year and Switching 

Mechanism (Manual or Automatic)

Equipment details would help to identify key energy consumption areas

Equipment Quantity
Rating 

(Wattage)

Air Conditioner 35 1300

Centralized Electric 
Water Heater

2 
(2x1000 L)

18000 
(2 x 3 kW x 6 Coil)

Water Pump 2 7500

Lift 3 5500

Ceiling Fan 50 75

Exhaust Fan 8 200

Equipment Quantity
Rating 

(Wattage)

Projector 2 150

Desktop   
Computer

8 200

CFL Lamp 940 5 8 14 

FTL Lamp 71 36

Focus Lamp 2 65
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Conclusion from the preliminary review of the energy use 

*Calculated using equipment details provided by institute management

Å Major energy consuming area

Å Potential magnitude of 

energy efficiency 

opportunities.

Å Provide an early estimate of 

potential savings

Å Average daily electrical 

energy consumption

Å Seasonal variation in load

Lift, Kitchen & Others
6%

Water Pump
3%

Lighting
11%

Water Heater
19%

Air 
Conditioner

61%

Load Breakup
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Monthly Electrical Energy Consumption 
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Monthly Electrical Energy Consumption 
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Site Assessmentof a Resort

Å Monitor load variation during day and night-time; using portable three phase 

power analyzer. 

Å Check load current variation in three phases and neutral

Å Visual inspection of 

o Rated efficiency of the equipment's

o Manual, timeclock or automated HVAC control methods

o Interior and exterior lighting systems and related controls

o Hot water systems

o Operating practices of all equipment's
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Observationduringsite assessment

Å Lightsin office and commonareawasfound ONduring daytime. Sufficientdaylight is

comingin officespaceandcommonarea.

Å Duringnight-time, all corridor lightswere found to be switchedON.

Å Projector& DesktopComputerswasfound to be in standbymode

Å Installedair conditionerunitswasfound to be inefficient (non-inverter type)

Å SetACtemperaturewasfound to be 20oC

Å In roomsindividualswitcheswere providedfor eachlight and fan. Thisis a very good

practiceasit enablesonly the requirednumberof lightsandfansbeingswitchedON
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

EnergyConservationMeasure - 1 Replacethe conventionalFluorescentTubeLight with

energyefficientLEDtube lights.

FTL Tube Light

55W

38W

28W

LED Tube Light

22W

20W

18W

EnergyConservationMeasure- 2 Duringday time, switch OFFthe tube lights wherever

not required and use Natural Day Light - Createawarenessamongstudentsand staff to

promoteenergyconservation
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

EnergyConservationMeasure- 3 Duringnight time, switch OFFalternatelightsin corridor

andmaintainminimumlux level.

OR

Providemotion sensorto alternate lights in corridor. By doing so only alternate lights

would be ON during night time and remaining lights would automaticallyswitched ON

duringanymovement.
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Energy Conservation Measure - 4 Replace the conventional ceiling fan with energy 

efficient BLDC fan.

BLDC Fan Traditional Fan

32 W 55 W

ÅBLDCmotor fansconsumelesspowerascomparedto the traditionalceilingfans.

ÅThesefanscomewith a remote control unit thereby allowingyou to switch ONand OFFthe fans

easily.

ÅBLDCmotor fanscomewith a Timerand Sleepmode that will enableyou to seta specifictime limit

(numberof hours)while sleeping.
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EnergyConservationMeasure- 5 Setthe default temperatureof ACaround24- 27 oC.

Bydoingso3-4%power canbe saved. (Savingsin lower temp (<24oC)ς6%for everyrisein 1oC

andin highertemp(>24oC)ς4%for everyrisein 1oC)

Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Feeling HOTat 27oC

Set the temperature of AC at 27oC and use fan at optimum speed. 

Avoid using ceiling fans because hot air will be redistributed. Rather, use floor fans to 
provide better airflow for added comfort and cooling
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Energy Conservation Measure - 6 Replace the old non-inverter AC with new energy 

efficient inverter AC. 

Case Study ς1 Review of Energy Use and Site Assessmentof a Resort
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

EnergyConservationMeasure - 7 Reducethe heat load of room to reduceelectricity

consumptionby Air Conditioner.

ÅByputting curtainon windows.

ÅClosedoor andwindows.

ÅArrestair leakageneardoor andwindows.

ÅAvoidironingof clothesin ACroom.

EnergyConservationMeasureς8 KeepACoutdoor unit (CondenserUnit) in shadeand

ventilatedarea.
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

EnergyConservationMeasure - 9 When ever not utilizing, switch OFFthe desktop

computerandprojectorsfrom mainpowersupply. Thiswill help to saveStand-Bypower.
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Energy Conservation Measure ς10  Replace Electric Water Heater With Heat Pump 
Water Heater

ÅHeat-pump hot water systemsworks on a sameprinciple of Refrigeratorςbut in

ReverseWay.

ÅWhile a refrigeratorpullsheat from insidea box and dumpsit into the surrounding

room, a heat pump water heater pullsheat from the surroundingair and dumpsit

τat a highertemperatureτ into a tank to heatwater.έ.

ÅToday most heat pump water heaters also include a backup electric resistance

heater in casethe surroundingair temperatureƛǎƴΩǘwarmenoughto use.

ÅHeat-pump use electricity to operate the evaporator fan and compressorwhen

ǘƘŜȅΩǊŜheatingwater.

ÅHeat-pump use around 60 to 75% lesselectricity than a conventionalelectric hot

water system.
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Energy Conservation Measure ς10  Replace Electric Water Heater With Heat Pump 
Water Heater

Pros:

1. Energy Efficient

2. Environmental 

friendly

Cons:

1. More expensive 

upfront cost

2. May create noise
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Energy Conservation Measure ς11  Production of Bio-Gas from kitchen waste.

Å On daily basissignificantamount of kitchen waste is generatedin resort. The

kitchenwasteis collectedby localMunicipalCorporationanddisposedin landfill

whichwill eventuallycauseair andwater pollution.

Å Inadequate managementof wastes not only leads to polluting surface and

groundwater, it also emits unpleasantodour and methane which is a major

greenhousegascontributingto globalwarming.

Å Alternatively, kitchen waste can be used to generate biogas. Biogascontains

around55-65%of methane,30-40%carbondioxide.

Å Kitchenwaste is organicmaterial having the high calorific value and nutritive

valueto microbes,ǘƘŀǘΩǎwhy efficiencyof methaneproductioncanbe increased

by severalordersof magnitude. It meanshigherefficiencyof biogasdigesterand

alsoinstallationcostwill reduce.
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Case Study ς1 Review of Energy Use and Site Assessmentof a Resort

Energy Conservation Measure ς11  Production of Bio-Gas from kitchen waste.

Approximately, one person will generate one kg of kitchen waste and 20 kg of kitchen 

waste will generate 1.2 lb of LPG equivalent of biogas daily
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Case Study ς2 Review of Energy Use and Site Assessmentof Water 
Treatment Plant 

Energy Audit of Water Treatment Plant

Objective

Å Identify energy saving potential in water treatment plant.

Å Prepare a comprehensive list of energy conservation measures and determine 

the energy savings due to the various measures.

Å Estimate the costs required to implement the energy conservation measures 

including an evaluation of the cost effectiveness of each energy conservation 

measure using an economic analysis method.

Background

Å Installed Capacity : 8,700 m3 /month

Å Capacity utilization factor : 40%

Å Population served : 115,000



26

Case Study ς2 Review of Energy Use and Site Assessmentof Water 
Treatment Plant 

Preliminary Review of Energy Use

ÅWater treatment plant had not shared any preliminary data

Å All required data were collected during site assessment

Site Assessment

Approach adopted during energy audit was

1. Data Collection

o Monthly electricity consumption

o Power supply details like operating voltage, power factor maintained, 

electricity cost etc. 

o Detailed information about all installed equipment's like pumps, motors, 

capacitor bank and other electrical devices.

o Water supply input and output details

o Water flow control mechanism like throttle valves
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Case Study ς2 Review of Energy Use and Site Assessmentof Water 
Treatment Plant

2. Facility Description

o Receive electricity through 11 KV HT overhead line.

o Stepdown to 415 V, using 315 KVA transformer.

o 25 kVArcapacitor bank is installed in all MCC. 

o Facility has 3 numbers of water treatment pumps (1 Running and 2 Standby)

o Two air blowers of 18.5kW is installed and operated only for 15 minutes in a 

day to aerate filter tanks

o 36 W Fluorescent tube light ς20 Number for indoor lighting

o 250 W HPMV lamp ς12 Number for outdoor street lighting

Particulars P # 1, 2, 3

Rated Flow, m3/h 215

Rated Head, meters 67

Connected Motor kW 90

Total operating hours of pump : 12 
Hr/Day. (4 Hour in each shift (Total 
number shift : 3 per day))
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Case Study ς2 Review of Energy Use and Site Assessmentof Water 
Treatment Plant

3. On site measurement

o Daily total electricity consumption by water utility ς24-hour electrical logging 
of main incomer using 3 phase power analyser.

o Power consumption by pump and other electrical devices using portable 
power analyser

Description Phase Voltage Current kW PF kVA kVAr

Main LT PCC 
incomer

R 424 101 63 0.84 74 39.5

Y 426 95 56 0.81 69 40.6

B 423 94 59 0.85 69 35.8

Average 424 97 60 0.83 71 38.6

Description
Rated 
kW

Voltage Current kW PF kVA kVAr %loading

Water pump motor #1 90 429 74 49 0.87 53 25 54.6%

Water pump motor #2 90 431 91 56 0.83 68 37 63.2%

Water pump motor #3 90 423 98 57 0.78 72 49 63.3%

Blower-2 18.5 428 15 11 0.99 11 0.59 62.2%
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Case Study ς2 Review of Energy Use and Site Assessmentof Water 
Treatment Plant

o Water flow measurement using ultrasonic water flow meter.

Particulars P 1 P 2 P3

Flow, m3/h 208 189 187

Head, m 48 50 50
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Case Study ς2 Review of Energy Use and Site Assessmentof Water 
Treatment Plant

3. Energy Conservation Measures

ECM ς1 Replace water pumps with new pumps to meet present operating parameters

Particulars P 1 P 2 P3
Rated parameter

Flow, m3/h 215 215 215
Head, m 67 67 67
Pump efficiency, % 82 82 82

Measured Parameters
Flow, m3/h 208 189 187
Head, m 48 50 50
Power, kW 49.1 56.9 57.8
Pump efficiency, % 61.5 49.4 49.0

New Pump Specifications

Flow, m3/h Head, m

215 55

To minimize the investment cost, same 
motor of 90 kW can be used.
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Case Study ς2 Review of Energy Use and Site Assessmentof Water 
Treatment Plant

3. Energy Conservation Measures

ECM ς2 Demand reduction by installing capacitors with automatic power factor 

controller at main PCC incomer (LT Side)
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Case Study ς2 Review of Energy Use and Site Assessmentof Water 
Treatment Plant

3. Energy Conservation Measures

ECM ς2 Demand reduction by installing capacitors with automatic power factor 

controller at main PCC incomer (LT Side)

o Eventhougha capacitorof 25kVArisprovidedat eachpumpstarter the power

factor isobservedto be below0.90 lag,

o It is recommendedto install 30 kVAr of capacitorswith automatic power

factor controller at main LTPCCincomerand maintainpower factor near0.99

lag
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Case Study ς2 Review of Energy Use and Site Assessmentof Water 
Treatment Plant

3. Energy Conservation Measures

ECM ς3 Replace existing 250 W HPMV streetlights with Solar powered LED streetlights 

and 36 W FTL with 20 W LED tube lights. 
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Data Analysis and Audit Report
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Energy Data Analysis

Ç Energy data analysis methodology varies with respect to the 

type of facility and study objectives to be achieved.

Ç Analysing the collected information will help in 

understanding the historical and present performance level 

of the respective facility. 

Ç In order to manage day-to-day energy consumption 

efficiently, it is highly essential to analyse the energy 

consumption data, benchmark energy use and set targets 

that can result in significant energy cost savings along with 

carbon emission reduction. 

άǿŜ ŎŀƴΩǘ ƳŀƴŀƎŜ ǿƘŀǘ ǿŜ ŎŀƴΩǘ ƳŜŀǎǳǊŜέ



36

Energy Data Analysis

Ç Typical Analysis methods:

Á Spreadsheet based analysis using engineering formulae taking into account time 
variation based analysis.

Á Analysinghourly, daily, weekly and seasonal load variation pattern of the incomer ς
Activity based and Equipment based.

Á Simulation based analysis by incorporating sensors with data loggers.
Á Develop performance metrics using some key performance indicators (KPIs) such as
× Energy intensity (kWh/Sq.m)
× Energy Utilization Index
× Specific energy consumption
× Specific water consumption

Ç Benefits: Not just identifying energy savings

Á Develop a complete insight of the facility on use of various resources
Á Helps in detecting anomalies
Á Develop awareness and engage the end user
Á Impact the culture positively
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Typical Energy Performance Assessment Dashboard  


