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Module 1 – Commitment Building

Day 5 (Session 3)



Agenda – Overview of the remainder of the 
EnMS
• Part 1

• Planning

• BREAK

• Part 2
• Planning Exercise

• Support

• BREAK

• Part 3
• Doing

• Improving



Planning
Decide what actions will be taken to save energy and to measure those savings!
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Planning

• How much energy are you 
consuming?

• Where are you using it? 

• Which are the largest uses (SEUs)?

• What variables are affecting it?

• Who is influencing its use?

• Do you need to have an energy 
audit?

• Energy System Optimization

• Renewable energy options

• Develop baseline & indicators

• Set energy targets

• Action Plan



Planning workflow

7. Agree targets and action plans

7. Agree targets and 

action plans

6. Maintain the ESO list

6. Maintain the ESO list

3. INFORMATIONDevelop baselines and EnPIs

3. INFORMATION

Develop baselines and 

EnPIs

5. TECHNOLOGYIdentify technical energy saving opportunities

5. TECHNOLOGY

Identify technical energy 

saving opportunities

4. PEOPLEIdentify, check, review: operational control

4. PEOPLE

Identify, check, review: 

operational control

1. Collect data and develop consumption trends

1. Collect data and 

develop consumption 

trends

2. Complete an energy balance and select SEUs

2. Complete an 

energy balance and 

select SEUs

Data collection plan

Data collection plan



How much energy are you consuming?
• How many people here know how much energy their organisation 

consumed in the 12 months ending last month?

• How much did it cost?

• How much did you consume the previous year?

• How much are you going to consume next year?

• How are you performing against your financial budget?
• Why are there deviations?

• Are you consuming too much energy?
• If so, how much should you be consuming?



Should we start with LEDs?

Source: 
The British Energy Challenge



Develop an Energy Balance for each energy 
type in the scope
1.  List all the uses

a. Brainstorm, drawings, process flow diagram, energy flows, etc.

2.  For each use, estimate the annual energy consumption
a. Not a scientific research project
b. Purpose is to focus resources and effort
c. Estimation is acceptable if no measurements are available.
d. Try to establish where all the energy is consumed.
e. "Others" is acceptable for minor uses.

3.  Use of Motor list

4.  Use of Heat list

5.  Use of Lighting list

6.  Use of Information Technology (IT) list 



Significant Energy Uses (SEU)

12

Electricity Heat

8 651 1
45

1 584 8
39

821 87
6

1 525 6
54

809 18
5

1 063 7
59

3 838 6
40

47%

9%

4%

8%

4%

6%

21%

Refrigeration

Comp Air

Lighting

Dryers

Pumps

Ovens

Others

0 10 000 000
kWh per year

4 250 3
00

6 146 6
39

9 297 2
05

22%

31%

47%

Steam

Hot water

Dryers

0 5 000 00010 000 000
kWh per year

Electricity + Heat

170 012

245 866

371 888

692 092

126 787

65 750

122 052

64 735

85 101

307 091

8%

11%

17%

31%

6%

3%

5%

3%

4%

14%

Steam

Hot water

Dryers

Refrigeration

Comp Air

Lighting

Dryers

Pumps

Ovens

Others

0 400 000 800 000euros per year



Establish energy performance indicators (EnPIs)

• Metric for monitoring energy performance

• Varying levels of complexity

• Absolute energy consumption

• Simple Ratios

• Regression analysis

• Try to have an EnPI for each energy source 

• Try to have an EnPI for each SEU if data is available.

• More details tomorrow



Review Operation control

• This is aligned with the review of training needs
• It additionally checks operating and maintenance procedures

• Check operating procedures
• Are operators familiar with the energy impact of 

operations?
• Check maintenance procedures
• Check maintenance frequencies
• Are maintenance staff familiar with the energy impact of 

their work?
• This review will help to assess training needs



Critical operating parameters
• Each SEU has operating parameters which affect its energy 

use

• These need to be identified, quantified, recorded and 
communicated, monitored and controlled

• Boiler examples:
▪ Pressure, Total dissolved solids (TDS), stack temperature (variable), stack O2, 

condensate return rate, feedwater tank temperature

• Refrigeration examples:
▪ Delivery temperature, condensing temperature (temperature lift), evaporator 

and condenser approach temperatures

• Compressed air
▪ Pressure, dryness, pressure drops



Energy System Optimisation
• Examine the whole system and not individual components

• Establish user requirements and specification

• Examine energy use

• Examine distribution

• Examine generation last.



Examine potential for renewables and alternative 
energy sources
• Which renewable sources are available?

• Solar (thermal or photovoltaic)

• Wind power

• Biomass

• Note: these do not typically reduce consumption

• Which renewable technologies are economical with these resources?

• Which alternative energy sources are available?
• Waste heat recovery

• Fuel switching

• Which might be economical?
• Cogeneration (Combined Heat and Power (CHP)



Energy Savings Opportunity (ESO) List
•The most important activity in the EnMS!
• This is the activity that directly leads to savings

• Develop a list of all potential ideas
• Select items for implementation

• Prioritisation

• Plan and manage their implementation

• Note: the name of this list doesn’t matter alternatives include:
• Savings Register
• Opportunities list
• We will use “ESO List” = Energy Savings Opportunities list.

• Consider PDCA cycle to manage ESOs



Energy Savings Opportunity (ESO) List



Which opportunities to implement?



Target (kWh)

Action plans 

(kWh)

What we 

want to 

achieve

How we are going 

to achieve it

EnPIs
How we measure if we 

are being successful

Targets and action plans



See you in 15 minutes!



Exercise: energy plan for the building you are 
in
• What are the energy trends of this building?

• What are the SEUs for electricity?

• For one SEU, what are the relevant variables?

• For that SEU, what opportunities exist?

• What would be a good target and plan?

• 45 minutes



Support
Resources, competence, awareness, communication and documentation
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Resources

• Management support

• Time to complete roles and responsibilities
• Integration into normal role

• Data and information

• Knowledge
• Technical
• Management
• Data analysis

• Finance
• Training
• Low-cost opportunities
• Investments



Training & Competence
• The following staff need to be competent:

• Staff with a significant impact on energy use need to be competent

• Those with a role in the EnMS

• Competence improvement:

• Education
• Training
• Experience
• Skills

• Training plans are to be implemented

• Potential consequences of departure from procedures

• Training records must be kept

• Include external service providers where relevant



Training plans

Role
Competence 

check
Training plan

1. Review the roles and responsibilities of each energy team member (Energy 
Manual).

2. Decide on the level of competence (basic or advanced) required for each 
person in relation to each task (Training Plan).

3. Interview each person to assess their competence for each assigned task 
(record results in the training plan)
• Training Needs Analysis

4. The gap in competence should be filled by training

5. Begin this training for module 1 as soon as possible



Awareness
• All people on site need to be aware of the EnMS

• All people on site need to be aware of the energy policy

• All people on site should be aware of the benefits to the organisation 
of improved energy performance

• It is usually desirable that all people on site are aware of the issues 
surrounding energy efficiency
• Context

• Climate change

• Energy cost

• Success stories

• The organisations interest in these areas

• Security of supply

• Feel good factor for employees



Awareness – Behaviour Change – Social Norms

✓Safety Belts in Cars

✓Smoking in public places

✓Smoking while Pregnant

✓Safety glasses

✓Etc

✓Etc

✓Energy Waste?



Documentation
• Documentation requirements

• Paper or electronic

• Describe the core elements of the EnMS

• Relevant records need to be available and controlled

• Control of documents
• Approval prior to use

• Periodic review and update

• Revision control

• Must be legible and identifiable

• Readily located

• Latest versions only in circulation

• Integrate into existing document control if available

• The energy manual worksheet is the core document and map of the EnMS

• Retained (records) and maintained (procedures) documents.



Document control
1. This spreadsheet together with the planning and baseline spreadsheets and all 

their tabs are the core of the EnMS. They will be maintained as follows:

2. The energy manager maintains the spreadsheets and is the only one with write 
access. He/she will update them as required.

3. Every time one of them is updated, its file name is updated to reflect the revision 
number in the form of YYMMDD, e.g. 160922.

4. Older versions are kept in an archive folder and held for a period of 3 years.

5. This electronic copy is the master copy, any printed versions are superseded by this 
document on a daily basis, i.e. Any printed version is out of date at the end of the day 
it is printed.

6. Any tab that is updated as part of a regular review has its date of updating at the 
top of the sheet.

7. All documents need to be approved prior to use.



Exercise: (20 minutes) 
Consider who will have a role for each of the support tasks

Input your initial thoughts in the Energy Manual including names and role



See you in 15 minutes!



Operations
Operational control, design and procurement



Next Steps – Implementation Plan



Operation



• Operational control

• Operation and maintenance 

• Design

• Energy Efficient Design (EED)

• Purchasing energy, services, 
goods

• Implement action plans

• ESOs

• Risks and Opportunities

• Training plans

Operation
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What is this step

• Doing - Daily activities to improve energy performance

• You have an energy policy with management support, 
resources, strategic direction and committed team members

• You will also have objectives, targets and action plans

• Now, you must implement the action plans, day to day 
control and continual improvement of your energy 
consumption



Operation
• This is a continuous daily process – not a project
• It needs to be part of day to day habits
• This is the part where energy savings and energy performance 

improvements are actually made
• All other parts of the system support this

• This may be a major change for your organisation
• It may be a major change for you!!!
• Change is always difficult to manage
• Needs involvement, support and communication
• If you don’t change you can’t improve
“If you want to make enemies, try to change something” ~Woodrow Wilson



Operational Control
• This is a very critical part of the EnMS

• Only a small part of ISO 50001

• Operation of SEUs
• Critical operating parameters

• Operating procedures

• Record keeping (Logs - electronic and manual)

• Maintenance of SEUs
• Maintenance procedures and schedules

• Training of external contractors

• Monitoring of operations, records, action plan & EnPIs



It is critical that all significant energy uses are operated and 

maintained in the most energy efficient way feasible.

This area is very commonly neglected

It is not difficult



Behaviour Change – operation control

• “We have always been operating (maintaining) things this 
way”

• “Why do we need to change?”

• “Production is critical – if we change something we may 
affect production”

• Change is uncomfortable

• It is difficult to sustain

• Communication is very important

• Discuss difficulties and solutions re: operation control



Causes of failure to complete action items
• Lack of real commitment

• Lack of focus, failure will not be poorly viewed

• Unclear roles and responsibilities
• “It’s not my job”

• Lack of technical ability
• Need good ability to overcome other barriers

• “I’m too busy”
• = lack of commitment

• Lack of finance
• Should have been agreed at planning stage

• Lack of communication
• Need to understand expectations
• Need to understand roles



Monitoring operational control
• It is a day to day activity to ensure that equipment and systems 

are operating efficiently

• Give most attention to SEUs

• Someone should be completing operational checks on a regular 
(daily?) basis

• These form the basis of the operator logs or other monitoring 
process

• These logs need to be checked routinely

• Also check maintenance activities

• Importance of checking critical operating parameters



Energy Efficient Design (EED)

Challenge 
energy 
service

Ensure 
operational 
control is 
facilitated

Design and 
challenge 

distribution 
system

Design and 
challenge 
generation 

system

Design and 
challenge 
controls



Procurement

• Can have a significant impact on your energy performance

• Inform vendors that you have an EnMS that requires energy 
performance to be assessed as appropriate when purchasing

• Ask vendors how they can help with your energy performance

• You need to be able to assess the energy performance and impact 
of items that you purchase

• Need to move towards Life Cycle Costing (LCC)

• Not all vendors can supply the most efficiency solutions



Procurement
• Services

• Maintenance
• Designers and architects
• Constructors
• Energy advisors

• Equipment
• Boilers, chillers, compressors, etc.
• Production equipment
• Spare parts; lamps, fan belts, lubricants, etc.

• Energy
• Check tariffs for electricity and natural gas
• Check specifications for fuels



Performance evaluation and Improvement
Checking and continual improvement



Next Steps – Implementation Plan



Performance evaluation



Performance evaluation and improvement

• Monitor energy performance

• EnPIs

• Are targets being achieved?

• EnPIs

• Check legal compliance

• Carry out internal audits

• Hold the management review

• Non-conformity management

• Continual improvement
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Performance checking
• We have a baseline energy performance

• We have targets for performance improvement

• We need to know if we are meeting our performance 
improvement targets

• We have Energy Performance Indicators (EnPIs)

• This can be a complex topic depending on your industry and 
your energy drivers

• You need to regularly compare actual EnPIs with expected 
values

• One EnPI for each energy source

• If possible, at least one EnPI per SEU
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What is an internal audit?
• Independent review of part or all of the EnMS

• The purpose is to determine if the EnMS is being used 
effectively

• Is everyone fulfilling their roles

• Is the EnMS effective in improving energy performance?

• Is it achieving its objectives?

• Does the EnMS meet the requirements of a standard if 
certification is being sought, e.g. ISO50001

• It is an essential part of continual improvement



System checking and improvement
•Non-conformity (NC)

• Not fulfilling a requirement

• Beware of excessive numbers of NCs

• Critical part of continual improvement

• Corrective action
• Action including prevention of recurrence of a non-conformity

• Removing the cause of the non-conformity

• Internal Audit
• Check that the system is being run in accordance with its 

requirements



What is reviewed
• Context

• Risks and opportunities

• Energy review

• Compliance with legal and other requirements

• Awareness, training and competence

• Communication

• Document control

• Internal audits (yes!) and non-conformances

• Management reviews

• Performance improvement (EnPIs)



Management review
• It is part of building commitment and leadership.

• Usually happens once a year (can be more often).

• Top management and people involved in RnR should attend 
it.

• Review the organisation’s EnMS to ensure it is continually 
improving.

• Review energy savings to ensure they are continually 
improving.

• Alignment with strategic direction

• They look at the past and future of the EnMS.



Management review: Inputs
• Follow up actions from previous management reviews

• Changes in external and internal issues and risks and opportunities

• Review of the energy policy

• Review of energy performance and related EnPIs

• Compliance with legal requirements and changes

• Objectives and targets have been met?

• EnMS audit results

• Status of non-conformities and corrective actions

• Projected energy performance for the following period

• Recommendations for continual improvement



Management review: Outputs

• Opportunities to improve energy performance

• Changes to the energy policy

• Changes to the EnBs and EnPIs

• Changes to objectives, targets or other elements of the EnMS

• Improvements in integration with business processes

• Changes to allocation of resources

• Improvements in competence, awareness and 
communications



Next Steps – Implementation Plan



Thank you
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