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energy, efficiency & 
enhancement (e3)

 e3 is a program for energy efficiency enhancement resulting in reduced cost and
improved energy performance, based on energy monitoring, energy audits, and
energy performance indicator dashboards across the enterprise.

 The e3 program ensures continual improvement to enhance an organization’s
energy efficiency and performance.

 Energy data measurement is a key component to implement e3 in every
organization, industry, commercial building and housing society.

 An energy efficiency program that in line with ISO 50001 procedures ensures
feedback and measurement of energy consumption patterns and trends with the
aim of identifying opportunity areas in order to reduce energy usage, wastage
and costs.

What is e3 :
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 Reduced operating costs. 

 Improved reliability and productivity. 

 Reduced environmental impact.

 Reduced exposure to rising energy costs. 

 Improved corporate image. 

 Alignment with ISO 50001 Energy Management System(EnMS). 

Why e3 is Important?
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ISO 50001 provides a framework of requirements for organizations to:

 Develop a policy for more efficient use of energy.

 Fix targets and objectives to meet the policy.

 Use data to better understand and make decisions about energy use.

 Measure the results.

 Review how well the policy works, and Continually improve energy management.

 To implement and use an ISO 50001:2018 Energy Management System, there are a 

number of procedures, forms and work instructions that must be developed.

ISO 50001-2018 Energy Management System
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Time frame : ISO

50001-2018 Energy

Management

System
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 The Higg Facility Environmental Module (Higg FEM) is a sustainability assessment 

tool that standardizes how facilities measure and evaluate their environmental 

performance, year over year. 

 The Higg FEM is designed to:

▪ Measure and quantify the sustainability impacts of a facility 

▪ Reduce redundancy in measuring and reporting sustainability performance 

▪ Drive business value through reducing risk and uncovering efficiencies 

▪ Create a common means and language to communicate sustainability to 

stakeholders

Higg Facility Environmental Module(Higg FEM)



7

energy, efficiency & 
enhancement (e3)

Areas Covered

 EMS

 Energy & GHG

 Water Use

 Waste Water

 Air Emissions

 Waste 

 Chemical Management

Higg Facility Environmental Module(Higg FEM)
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 LEED is the most widely used green building rating system in the world.

 LEED provides a framework for healthy, highly efficient, and cost-saving green 

buildings. 

 The latest LEED rating of 5 different areas addressing multiple projects:

▪ Building Design and Construction

▪ Interior Design and Construction

▪ Building Operations and Maintenance

▪ Neighborhood Development

▪ Homes

Leadership in Energy & Environment Design(LEED)
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Steps to Achieve e3 :

Step-1 : Appoint an Energy Committee.

Step-2 : Establish the Energy policy.

Step-3 : Understanding of manufacturing process.

Step-4 : Define the Scope and Boundaries.

Step-5 : Energy Measurement Plan

Step-6 : Energy Monitoring through Entrack.

Step-7 : Energy Review.

Step-8 : Enabling the industry to achieve ISO 50001 EnMS certification.

Step-9 : Share your successes and Repeat, for continual improvement.
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Step-1 : Energy Committee

A energy committee will be responsible for:

 Identifying resources required to implement the e3.

 Ensuring that the e3 is implemented and maintained. 

 Reporting on the performance of the system .

 Decision making

 All departments should be linked together.
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Step-2 : Energy Policy

A policy statement includes commitments to:

 Ensure availability of information and resources needed to achieve objectives 

and energy targets.

 Fulfill legal and other requirements related to energy efficiency, energy use and 

energy consumption.

 Continual improvement of energy performance. 

 Include energy efficiency as a feature of the procurement process.
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Step-3 : Understanding of manufacturing process

 Walk Through the Manufacturing Processes. 

 Identify Inputs and Outputs of Each Process Steps.

 Identify for Each Process Step

▪ Characteristics of Inputs

▪ Process Parameters

▪ Characteristics of Outputs

▪ Operating Environment



13

energy, efficiency & 
enhancement (e3)

Step-4 : Scope and Boundaries:

 Which energy sources are included in the scope and which are not included.

 Which parts of the organization are included and excluded. 
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Step-5 : Energy Measurement Plan
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Step-6 : Energy monitoring through Entrack

 Energy monitoring is a function of axiom “What Gets Measured, Gets 

Managed”.

 The modern approach to energy-data collection is to fit energy monitoring 

systems that automatically measure and record energy consumption at short, 

regular intervals such as every 15-minutes or half-hour. Detailed interval 

energy consumption data makes it possible to see patterns of energy waste 

that it would be impossible to see otherwise

 To improve energy performance you must monitor your energy use.
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Step-6 : Energy monitoring through Entrack



17

energy, efficiency & 
enhancement (e3)

Step-7 : Energy Review

Step-7.1 : Energy bill and sub-meter data.

Step-7.2 : Analyze Past and Present energy use.

Step-7.3 : Identify & Quantify SEU’s.

Step 7.4 : Identify drivers, get data and analyze SEU’s.

Step-7.5 : Develop Baselines and performance indicator for each SEU’s.

Step-7.6 : Perform Technical Energy Audit.

Step-7.7 : Identify opportunities for improved performance, review and decide on 

action plan.  
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Energy Review Flow

Diagram
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Step-7.1 : Energy bills and sub meter data

 Access energy bills and sub meter data.

Sources Value Unit

Coal 3,676,072 kg

HFO 117,751 kg

Natural Gas 15,318 MMBTU

Purchased 
Electricity 

4,334,080 kWh

HSD 21,708 lit.
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Step-7.2 : Analyze Past and Present energy use.

 The purpose of this step is to linking the energy sources to energy uses. A single energy source 

can be associated with multiple energy uses. Interviews with organizational personnel 

responsible for the operation of equipment, systems and processes can be helpful in identifying 

energy uses. 

 Once the energy uses are identified, evaluate past and present energy use and consumption. 

 A suitable period (e.g. twelve months or two years) is established to evaluate historic energy 

consumption and identify trends. The period(s) selected should be representative of the 

variation in organizational operations (e.g. seasonal production, occupancy levels).

 It is good practice to analyze data for a period of at least one year to account for seasonal effects 

and other variables.
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Step-7.2 : Analyze Past and Present energy use.
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Step-7.3 : Identify & Quantify SEU’s

 The purpose of this step is to establish where most of the organization’s energy is 
being used. Once you know which are your most significant energy uses (i.e. 
processes, systems, equipment, etc.), you will focus most of your efforts on those 
uses.

 In order to identify your significant energy uses (SEUs), you need to know how 
much energy each process or system uses. In an ideal world you will have energy 
sub-meters fitted to all large energy users and can then simply use these meters 
to quantify the consumption of each use.

 Energy use and consumption will be analyzed to identify and quantify the SEUs. 
This will be updated regularly



23

energy, efficiency & 
enhancement (e3)

Step-7.3 : Identify & Quantify SEU’s



24

energy, efficiency & 
enhancement (e3)

Step-7.3 : Identify & Quantify SEU’s
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Step-7.3 : Identify & Quantify SEU’s
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Step-7.4 : Identify drivers, get data and analyze SEU’s.

 The purpose of this step is to identify, quantify and analyze drivers of SEUs. Energy consumption is 
affected by many variables. Data should be collected and analyzed to determine the effects of relevant 
variables on the SEU. 

 Sub metering of SEUs represents a good practice to establish the current energy performance of SEUs 
and track future improvement in their energy performance. The energy team should engage with 
appropriate operations personnel when identifying and defining the relevant variables.

 Following of relevant variables that can affect SEUs 
i. Weather. Including heating and cooling degree days; 
ii. Production related. Such as rate. Product mix, quality, rework or output; 
iii. Process parameters such as ambient temperature, 
iv. Operating hours; 
v. Occupancy levels; 
vi. Material flows, properties and characteristics (including raw materials);
vii. Etc.

 Each SEU will have its driving factors identified, quantified and analyzed. 
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Step-7.4 : Identify drivers, get data and analyze SEU’s.
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Step-7.5 : Develop Baselines and performance indicator for each SEU’s.

 The purpose of the energy baseline is to develop a starting point for measuring energy 

performance improvements.

 The purpose of EnPI is to identify a small number of indicators of energy performance 

which will help you to be confident that performance targets are being met and if not to 

alert you of any problems at an early stage.

 Baselines and EnPIs will be developed including the development of a metering plan to 

add any additional energy meters that may be required. 
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Step-7.5 : Develop Baselines and performance indicator for each SEU’s
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Step-7.6 : Perform Technical Energy Audit

 Technical energy audits (assessments) and inspections will be carried out 
occasionally as required to identify additional energy saving opportunities in 
addition to those identified on a day to day basis.

 The potential for renewable and alternative sources of energy will be 
considered.

 Audit outputs include information on current use and performance and they 
provide ranked recommendations for improvement in terms of energy 
performance and financial benefits.
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Step-7.6 : Perform Technical Energy Audit
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Step-7.6 : Perform Technical Energy Audit.
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Step-7.6 : Perform Technical Energy Audit
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Step-7.7 : Identify opportunities for improved performance, review and decide on action plan

.

 Development of action plans will include ensuring that objectives and targets are met. 
Selection of opportunities for inclusion in action plans will include consideration of all the 
above items in addition to technical feasibility, legal and other requirements and financial 
appraisal. 

 In addition to the above sources of improvement opportunities, all staff and colleagues are 
encouraged to suggest opportunities. 

 Training plans will also be developed for those with the potential to influence the energy 
performance of the organization.

 Please note that action plans are not entirely lists of technical investment projects and will 
include housekeeping, management and organizational activities. 
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Step-7.7 : Identify opportunities for improved performance, review and decide on action plan
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Step-7.7 : Identify opportunities for improved performance, review and decide on action plan
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Step-7.8 : Enabling the industry to achieve ISO 50001 EnMS Certification.

 From e3 project, It helps industry to get preparation to achieve EnMS 50001 
certification.
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Step-7.9 : Share your successes and Repeat, for continual improvement 

 The first goal is to achieve 125.58 kg/ton, and once that is accomplished, the next goal is to achieve 
115 kg/ton.
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Coal-Fired Boiler
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Step-7.9 : Share your successes and Repeat, for continual improvement 

 Industry reduced air leakages from 33.4% to 17.8%, and after achieving that goal, they set a new goal 
of further reducing leakages to 15%.
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Step-7.9 : Share your successes and Repeat, for continual improvement 

 Through using a 45kW air compressor instead of a 55kW air compressor, industry will save 1048 kWh 
per month..

13,171 kWh

12,123 kWh

Improvement
Monthly Energy Saving : 1,048 kWh

55 kW Compressor 45 kW Compressor

Air Compressor
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e3 Flow 

Diagram
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 “It is better to save a watt than to generate a watt.”

 “The future belongs to those who prepare for it today”
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