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Expert Training Programme
Energy Management System in line with 1ISO50001
26 February - 01 March 2024
Adonis Hotel - 55 Quang Trung Street, Hai Ba Trung District, Ha Noi
Day 1: 26/02/2024
Time Contents Speakers
8.00-8.30 Registration and welcome
o ) Representative of
8.30-8.35 Participants Introduction

UNIDO Project Office

Opening speech Representative of the
8.35-8.45 Project Management
Board

- Overview of the Energy Management system
8.45-10.00 - 6 key concepts International Expert

- Build management commitment

10.00-10.15 Tea break

- Planning, Policy and Legal Requirements
10.15-12.00 International Expert
- Develop energy information and plans

12.00-13.30 Lunch at the Hotel

- Interactive session - planning
13.30-15.00 International Expert
- Discussion on Planning

15.00-15.15 Tea break

- Energy Metrics and EnPlIs
15.15-17.00 International Expert
- Review 6 key concepts and test understanding
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Day 2: 27/02/2024
Time Contents Speakers
8.00-8.30 Registration

8.30-10.00

- Implementation and Operation

- Checking

International Expert

10.00-10.15

Tea break

10.15-12.00

- Management Review
- Use of tools and online aids
- Implementation Plan and Resources

- Financial appraisal

International Expert

12.00-13.30

Lunch at the Hotel

- Workshop - planning, operating and checking

- Next Steps

13.30-15.00 International Expert
- Delivery of Workshop Output

15.00-15.15 Tea break
- Business Case for Energy Management

15.15-17.00 International Expert
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Day 3: 28/02/2024
Time Contents Speakers
8.00-8.30 Registration
8.30-8.45 Q&A International Expert
INTRODUCTIONS
8.45-9.45 International Expert

- Exercise 01: Demonstrate File Share System

- SETTING THE STAGE
9.45-10.00 International Expert
- Review UNIDO program objectives

10.00-10.15 Tea break

EXPERT TRAINING APPROACH
10.15-12.00 International Expert
- Exercise 02: Team Building

12.00-13.30 Lunch at the Hotel

CONTEXT & MANAGEMENT COMMITMENT
13.30-14.15 International Expert
- Exercise 03: Barriers & Countermeasures

ROLES, RESPONSIBILITIES & AUTHORITY
14.15-15.00 International Expert
- Exercise 04: Responsibilities and Authority

15.00-15.15 Tea break

SCOPE AND BOUNDARY
15.15-15.45 International Expert
- HW: determine scope and boundary

ENERGY POLICY
15.45-16.45 International Expert
- Exercise 05: Develop Energy Policy

16.45-17.00 Daily Wrap-up International Expert
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Day 4: 29/02/2024
Time Contents Speakers
8.00-8.30 Registration
8.30-8.45 ENERGY MANAGEMENT PLANNING PROCESS International Expert
LEGAL AND OTHER REQUIREMENTS International Expert
8.45-9.30
- Exercise 06: Legal & Other
ENERGY REVIEW - Part 1 International Expert
9.30-10.00

- Exercise 07A: Evaluate energy consumption

10.00-10.15 Tea break

ENERGY REVIEW - Part 2
10.15-12.00 International Expert
- Exercise 07B: Energy Balance & SEUs

12.00-13.30 Lunch at the Hotel

ENERGY REVIEW - Part 3
13.30-15.00 International Expert
- Exercise 07C: Energy Opportunities

15.00-15.15 Tea break

ENERGY PERFORMANCE & CALCULATING ENERGY
15.15-16.45 SAVINGS International Expert

- Exercise 08: Calculate Energy Savings

16.45-17.00 Daily Wrap Up International Expert
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Day 5: 01/03/2024
Time Contents Speakers
8.00-8.30 Registration
8.30-9.30 EnPIls AND BASELINE International Expert
EnPI TOOL
9.30-10.00 International Expert
- lllustrate EnPl Tool use with Data Set
10.00-10.15 Tea break
10.15-11.30 - Exercise 09: Plant-wide EnPl Calculation International Expert
11.30-12.00 INTRODUCTION TO DOCUMENTS International Expert

12.00-13.30 Lunch at the Hotel

OBJECTIVES, TARGETS & ACTION PLANS
13.30-15.00 International Expert
- Exercise 10: Determining Objectives and Targets

15.00-15.15 Tea break

15.15-15.30 MANAGEMENT REVIEW OF ENERGY PLANNING International Expert

CHANGE MANAGEMENT

15.30-16.30 - Group Discussion: changing organizational International Expert
culture
16.30-16.45 COMMUNICATIONS & NEXT STEPS International Expert

Closing Remarks International Expert,
16.45-17.00 Representative of

UNIDO Project Office
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Energy Management System (EnMS)
Implementation Training

UNIDO International Energy Efficiency and EnMS Training

Day 1

Based on the contents of the UNIDO Practical Guide for
Implementing and Energy management System

Delivered by: Richard Morrison, Stefan Walta
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Welcome and Introductions

¢ Richard Morrison, Stefan Walta

* Name

* QOrganisation

* Energy Management Experience

* What do you expect to learn
over this program?
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Housekeeping
Emergency Exits
Toilets
Mobile Phones
Breaks
Lunch
Please restrict email to
break times
Interact and ask questions
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Today
Duration Break
Topic (mins) duration  Start Time End Time
Registration 30 08:00 08:30
Introductions 15 08:30 08:45]
Why are we here? 15 08:45 09:00
6 key concepts 30 09:00 09:30
Build management commitment 30 09:30 10:00]
Break 15 10:00 10:15]
Planning, Policy and Legal Requirements 30 10:15 10:45)
Develop energy information and plans 75 10:45 12:00]
Lunch 90 12:00 13:30
Interactive session - planning 60 13:30 14:30]
Discussion on Planning 30 14:30 15:00]
Break 15 15:00 15:15)
Energy Metrics and EnPls 75 15:15 16:30]
Review 6 key concepts and test understanding 30 16:30 17:00,
Day 1 End 17:00
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Duration Break
Topic (hours) duration Start Time End Time

DAY 2

Implementation and Operation 45 08:30 09:15
Checking 45 09:15 10:00
Break 15 10:00 10:15|
Management Review 15 10:15 10:30]
Use of tools and online aids 40 10:30 11:10
Implementation Plan and Resources 20 11:10 11:30]
Financial appraisal 30 11:30 12:00;
Lunch 90 12:00 13:30
Workshop - planning, operating and checking 75 13:30 14:45]
Delivery of Workshop Output 15 14:45 15:00;
Break 15 15:00 15:15|
Business Case for Energy Management 75 15:15 16:30]
Next Steps 30 16:30 17:00;
Day 2 End 17:00
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Today
Duration Break
Topic (mins) duration  Start Time End Time

Registration 30 08:00 08:30
Introductions 15 08:30 08:45]
Why are we here? 15 08:45 09:00
6 key concepts 30 09:00 09:30
Build management commitment 30 09:30 10:00]
Break 15 10:00 10:15]
Planning, Policy and Legal Requirements 30 10:15 10:45)
Develop energy information and plans 75 10:45 12:00]
Lunch 90 12:00 13:30
Interactive session - planning 60 13:30 14:30]
Discussion on Planning 30 14:30 15:00]
Break 15 15:00 15:15)
Energy Metrics and EnPls 75 15:15 16:30]
Review 6 key concepts and test understanding 30 16:30 17:00]
Day 1 End 17:00




ﬁ U - VIET NAM SUSTAINARLE ENFRGY TRANSITION PROGRAMME

e fres—
[ er ey gca

S g

« Global @@ SUSTAINABLE

. y DEVELOPMENT
i LS CRAT

GOALS

The approach to Energy Management outlined in this
program can be applied to any organization regardless
of size or structure

Residential, Small and Medium Sized Enterprises (SMEs),
Significant Energy Uses (SEUs), large factory, total corporation,
national level, etc..

Energy = Carbon = Money
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Purpose of the course

* Access to energy is becoming more costly and environmentally
damaging

The era of cheap energy is over (in many countries!)

Reduce energy consumption (kWh or GJ, etc.)
* Reduce cost

* Reduce GHG emissions
« Role of energy efficiency

Benefits of a systematic approach to energy management

Central Messaqge: It is not difficult to reduce energy consumption
in most organisations
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Today
Duration Break
Topic (mins) duration  Start Time End Time
Registration 30 08:00 08:30
Introductions 15 08:30 08:45
Why are we here? 15 08:45 09:00
6 key concepts 30 09:00 09:30]
Build management commitment 30 09:30 10:00
Break 15 10:00 10:15)
Planning, Policy and Legal Requirements 30 10:15 10:45
Develop energy information and plans 75 10:45 12:00]
Lunch 90 12:00 13:30
Interactive session - planning 60 13:30 14:30
Discussion on Planning 30 14:30 15:00]
Break 15 15:00 15:15)
Energy Metrics and EnPls 75 15:15 16:30
Review 6 key concepts and test understanding 30 16:30 17:00
Day 1 End 17:00
11
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Climate Change - What needs to be done

Figure 3.15 = World energy-related CO, emissions abatement in a
“delayed” 450 Scenario relative to the New Policies Scenario

o= 19
2 Mew Policies Scenario
B Demand 5% 5%
End-use efficiency 2% 3%
B Fower plant efficiency 11% 3%
Fuel and technology 2% 2%
switch
B Renswables 5% 26%
B Biofuels 5% 5%
Nuclear 9% 9%
B ocs 15% - 20%
“Delayed” 450 Scenario
Total (Gt £04) 62 164

19 T T T T d
2010 2015 2020 2025 2020 2035

12
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Separation of energy savings types
Comparison of project savings and EnMS unique enabled savings

% of total savings
||:‘_I.::li.':

Company 1 Company 2 Company 3 Company 4 Company 5 Company & Company 7 Company 8 Company 2

" EnMS unique enabled savings B rroject savings
There is evidence that energy management systems unlock energy savings beyond those from
technology replacement or process upgrades

Note: Companies 1-9 are medium-sized and large companies from metal processing, chemicals, automotive, construction material and
power generation sectors in Egypt, North Macedonia, South Africa and Turkey
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Industrial Energy Efficiency Benefits

 Energy efficiency has demonstrated, time and again, that
v It saves industrial firms money
v" It reduces production and product costs
v It increase reliability of operations
v It has a positive effect on productivity and competitiveness
v It can offer attractive financial and economic returns
v" Reduces risk/exposure to rising energy prices
v" Increases security of supply

Why it is not happening then?
14
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Barriers to Industrial Energy Efficiency

* Management focus is on production & volumes, not on EE
* Lack of information and understanding of own energy performance

* Lack of adequate skills for identifying, assessing, developing and
implementing EE measures and projects

* First costs more important than recurring costs = disconnection
between capital and operating budgets

* Staff behavior and attitude
* Financing constraints

]
[X]
[X]
@ * Poor or misused monitoring systems and data
]
]
[F]
]

Management/organizational barrier III Knowledge/competency barrier III Financial barrier
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Purpose of today’s training

* Build enterprises’ and EE consultants’ understanding of:
v'Energy Management Systems in line with ISO 50001
v'Benefits of EnMS & ISO 50001, and resource requirements for
implementation

» Enable enterprises to put together a high-level groject management
plan (time, resources, costs..) to implement EnM

* Enable enterprises to initiate the development and implementation
of an EnMS

Central Message: [t is not difficult to recjuce energy
consumption in most organisations

16
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Some terms to understand
»Energy Management System (EnMS)
> Systematic approach to the management of energy use
»Energy Management System Standard EnMS
»>Standardised approach to implementing an EnMS

»You may decide to base your EnMS on a standard Standard
e.g. 1SO 50001:2011

» Certification of EnMS

»>You may decide to have your EnMS certified to a standard

»>Self-evaluation and self declaration of
conformance

Certification

17
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Does anyone here think it is difficult to achieve
savings of over 10% in energy consumption without
financial investment in most facilities you know?

18
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Context
 Climate change
* Intergovernmental Panel on Climate Change (IPCC) — AR6 — 20 March
2023
* Northern summer of 2023
 Energy cost inflation
* Energy crisis from the war in Ukraine
» Pollution from fossil fuel extraction and combustion
 Decarbonisation targets
* Corporate social responsibility (CSR)
19
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Context of the Organisation

« Why is Energy Management important to your organisation?
* Need to understand why we implement this.

* Need to know the internal and external drivers to energy
management.

* Are there legal or contractual requirements?

+ Is there an expectation from investors, shareholders, state
agencies or other that will influence the management system?

All of this will shape the development of the EnMS.

20
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Today

Duration Break
Topic (mins) duration  Start Time End Time
Registration 30 08:00 08:30
Introductions 15 08:30 08:45
Why are we here? 15 08:45 09:00
6 key concepts 30 09:00 09:30
Build management commitment 30 09:30 10:00
Break 15 10:00 10:15)
Planning, Policy and Legal Requirements 30 10:15 10:45
Develop energy information and plans 75 10:45 12:00]
Lunch 90 12:00 13:30
Interactive session - planning 60 13:30 14:30
Discussion on Planning 30 14:30 15:00]
Break 15 15:00 15:15)
Energy Metrics and EnPls 75 15:15 16:30
Review 6 key concepts and test understanding 30 16:30 17:00]
Day 1 End 17:00
21
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ISO 50001 Energy Management Standard
o — R T Necdsand
I Participation external issues |..g¢'msm: parties
|

Day to day
| operations

— — — — — —
\/ Scope of the energy management system

C
\ “"L._ T _.:l g
Intended outcomes of
the energy

management system

Source IS05001:2018

22
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Six Key Concepts

1. Commitment

— Roles and Responsibilities
2. Significant Energy Users (SEUs)

Energy Performance Indicators

(EnPIs)
4. Opportunities List
Operational Control

6. Review

Management
Participation

| operations

Day to day

SUSTAINABLE
DEVELOPMENT

23
. EU - VIET NAM SUSTAINABLE ENERGY TRANSITION PROGRAMME [SETP] » G!ahﬂ' SUSTAINABLE
_ﬂg_ ——n . y - DEVELOPMENT
Duration Break
Topic duration  Start Time End Time
Registration 30 08:00 08:30
Introductions 15 08:30 08:45]
Why are we here? 15 08:45 09:00
6 key concepts 30 09:00 09:30
Build management commitment 30 09:30 10:00]
Break 15 10:00 10:15
Planning, Policy and Legal Requirements 30 10:15 10:45)
Develop energy information and plans 75 10:45 12:00]
Lunch 90 12:00 13:30
Interactive session - planning 60 13:30 14:30]
Discussion on Planning 30 14:30 15:00]
Break 15 15:00 15:15)
Energy Metrics and EnPls 75 15:15 16:30]
Review 6 key concepts and test understanding 30 16:30 17:00]
Day 1 End 17:00
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Management Role — Commitment (Key Concept #1)

* Give commitment

« Sign policy

 Allocate resources

* Assign responsibility

* Top management
representative

+ Give support

* Make decisions

25
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This is the foundation of the system
Most managements have limited resources
= Management cannot give all of us everything we want
They need to be persuaded that this is a good idea
= Maybe they have if you are here!
* You need to show quick results to sustain their interest
= Your efforts will reduce costs
= This feeds directly into increasing profits
* You will improve the organisations environmental performance
= This is very good public relations
= Make the boss feel good
* You need to keep them convinced

26
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Roles, responsibility & authority

 Roles and Responsibilities are required for each individual
involved in the EnMS.

* Each person needs to understand their own role and
responsibilities
 Every needs to know each others authority levels

 This may seem like common sense but is often a source of
ineffectiveness

 This is a key concept

* MUST be completed, accepted and communicated in advance
of next steps

27
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Roles, responsibility & authority

i .
|| Pratical Guide for o
plem g an Energy System
Energy Management Sﬁtam Tools

Roles and Responsibilities

Dl eog and boendinss ol
the EnliS b af the [Reasw stnundy [ Scope warkshest
™

Manapa ruiss and
Sl i Infam: Laad | Paniceats | Padicipate
Develop the anergy pbey | iy i [ Lesd | Faricpas
T Reden and app Faicy dosumant

a
ey rovushy Enogy Esicy ta
Eamciats In managemant
izt [Atiand tha managamant rewes mesting Aaiiad g
Congidar snergy pedanmanca in [Ensura trat anamy peramancs is cossidensa in kg
fiang 1em planning tarm and smtege plannieg A recuined Enmgy Stotegy

[Bazad an awailsbls oppanuntas bit signed wih

Zai chipctes and tarats reiovain o
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Important Roles

* We want someone at the top level of the organisation to lead the
energy management activities
+ Direct the activities
* Represent energy management at senior level
+ Gain support for energy management
* This is the management representative
« We want someone to run the EnMS on a daily basis
* Know it in detail
+ Coordinate its development
* Represent it at external audits
* This is the energy manager
 In some cases both of these roles will be the same person, in others
the duties may be split

29
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Management Sponsor

* Implementing of the energy management system;

* Reporting to top management on the performance of the energy
management system;

* Reporting to top management on the energy performance of the
organisation;

« Formation of an energy management team;
* Plan and direct energy management activities;

« In a larger organisation, most of the day to day energy work may
be completed by others, e.g. energy manager.

30
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Energy Manager

* In some organisations, this may be the same person as the management
representative

+ Often not a full time job;
* For example, maintenance or engineering manager or engineer
* Probably a technical person with energy engineering knowledge
* Role
* Implement the EnMS
» Owns the EnMS
* Manages energy use
* Acts as auditee for the EnMS
* Responsibility
+ Varies with organisation
» Implementation
* Energy budget

Reporting
31
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Energy management team

» Decide structure and membership based on size and
complexity of your organisation

 Representatives from relevant departments

+ Production, finance, engineering, operations, senior management representative, energy manager or
engineer, etc.

 Cross functional cooperation
« Common and shared goal

32
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Sample energy management team (committee)
Management
Sponsor
Chairperson
Energy
Manager
1
Company Production Environmental Production Facilities
Accountant supervisor officer engineer engineer
Production driver| Env perspective| Technical supportf Technical support|
Composition will vary with organisation and culture
Size will vary
The energy manager may deputise for the management Sponsor
Teamwork
33
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Discussion:

Why are roles and responsibilities
important be established for an EnMS?

34
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Today

Duration Break
Topic (mins) duration  Start Time End Time
Registration 30 08:00 08:30
Introductions 15 08:30 08:45]
Why are we here? 15 08:45 09:00
6 key concepts 30 09:00 09:30
Build management commitment 30 09:30 10:00]
Break 15 10:00 10:15
Planning, Policy and Legal Requirements 30 10:15 10:45)
Develop energy information and plans 75 10:45 12:00]
Lunch 90 12:00 13:30
Interactive session - planning 60 13:30 14:30]
Discussion on Planning 30 14:30 15:00]
Break 15 15:00 15:15)
Energy Metrics and EnPls 75 15:15 16:30]
Review 6 key concepts and test understanding 30 16:30 17:00]

Day 1 End 17:00
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Energy Policy
Y W - Management
commitment
* Not just a signature!
* Define scope of EnMS
» Appropriate to scale
* Commitment to
continual improvement
» Make resources available
» Framework for target
setting and review
organizations
37
U - VIET NAM SUSTAINARLE ENFRGY TRANSITION PROGRAMME Glﬂbﬂl @ SUSTAINABLE
_g:_ pse 1 GOALS

Energy Policy document

It is an official document that demonstrates support and commitment to
improving energy performance

+ Should not go into detail
+ Scope and boundaries of the system
* Which plant, buildings, energy sources (water?) are included

* The policy (and EnMS) should be appropriate to the nature and scale of
the operations

* Small organisation -> simple EnMS
» Large organisation -> simple EnMS!
+ Review and update regularly
+ Changes are usually minimal
* Prepare at an early stage
* Possibly update after planning if required
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Policy should include

+ Commitment to continual improvement of energy performance through the
development and achievement of relevant objectives and targets.

+  Commitment to provide the necessary information and resources to achieve its
energy objectives and targets

+  Commitment to comply with all legal and other requirements that apply to its
energy using activities

» Support for the purchase of energy efficient products and services where
economically feasible.

« Support the use of energy efficient design practices in new projects

* The policy should be communicated to all levels of the organisation.
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Example Policy (1)

ABCD is committed to carrying out its operations in an environmentally responsible
manner, including our use of energy. We are going to continually improve our
energy performance. We see a strong alignment between these activities and our
goals of reducing our operating costs.

*  We will achieve this improvement in energy performance through the
implementation of an energy management system which includes the following:

+  We will develop objectives and targets to support continuous improvement in
how we use energy.

+  We will make the necessary resources available to achieve these objectives and
targets.
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Example Policy (2)

* We will ensure that all personnel whose activities significantly affect our energy
use are adequately trained.

*  We will develop measures to demonstrate our energy performance.

*  We will purchase energy efficient products and services where economically
feasible.

* New projects will undergo an energy review to ensure that their energy use is as
low as technically and economically feasible.

« We will comply with all legal and other requirements which apply to our use of
energy.

* This policy will be updated regularly to ensure that it continues to demonstrate
our commitment to good energy management.

« This policy will be communicated to all employees of ABC.
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Legal and other requirements

* Probably good to review this first as it may impact later
decisions

« Itis part of the context

* Develop a list of all requirements that might apply to your
energy use:
* Local, national and regional laws
« Corporate requirements, e.g. reports, plans, data, etc.
* Management requirements, e.g. monthly performance, annual budget, etc.
* Voluntary agreements, e.g. with energy agency or customers
* Relevant standards e.g. ISO 50001

 Review the list for compliance at regular intervals
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Discussion:
What legal requirements are applicable to
your industry from an energy perspective?
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Legal Tool

4
- I} Pratical Guide for
p Implementing an Energy Management System
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Energy Management System Tools
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Planning
What are you going to do?
Translating the commitment and enerqgy policy into
objectives, targets and action plans
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Planning * How much energy am I using?
; r *  Where am [ using it?
e e - +  Which are significant users?

*  What is driving it?
*  Who is influencing its use?
* Do Ineed to have an energy audit?
« If yes, focus it
» System Optimization
* Renewable energy options
» Are there legal or other requirements?
» Develop baseline & indicators
» Set objectives and targets
+ Action Plan
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) opportunities
Energy AN
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How much energy am | using?

* How many people here know how much energy their
organisation used in the 12 months ending last month?

* How much did it cost?

« How much did you use last year?

* How much are you going to use next year?

» How are you performing against your budget?

* Why are there deviations?

* Are you using too much energy?
+ If so, how much should you be using?
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Acquire bills and sub-meter data

» Review the data you already have:

+ Bills include both energy consumption, cost and other parameters

* You may have sub-meters

* Manually or automatically read
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ER2 — analyse trends Review
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ldentify
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Bill and
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Significant energy users (Key concept #2)

Which systems? Bhich people? Drivers?
Vi ) 4 N 4 N\
-  Sub meters *Who 1 eWhatis
o Motor list influences driving use?
o Estimation SEUs? * Variables
e Calculation * Training * Activity
* Pie Charts needs. . » Weather
¢ Sankey * Organisation * Regression
Diagrams charts analysis
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Which systems?

What is the single largest energy user in your organisation?

How much energy does it use?
What drives that use?

« What causes it to increase or decrease?

Which people affect the energy use of that item/system?
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How to quantify each energy user
* Do you have sub-metering?
* This is the best situation
« Ideally automatically logged to a database
» Manually read also gives good information
* Are meters accurate and working
» [s data collection working and accurate
* Do you have local meters?
* kW, A, flow rate, etc.
* These can be read manually and calculated/estimated
* Care with time of readings
* Quantification or estimation of use
* Motor List
* Heat Balance
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SEU Motors

Energy Management System Tools

SEU - Motors

18,900 |shares joad with #2

Total 172.044

Tatal electncity ¢ 1,000,000

KW per year
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What is the second largest user?

« We need to know the answers to the previous questions for
all significant users (SEUs)

» Ideally we keep working on the list until we know where at
least 80% of our energy is going

* This list of SEUs will be the basis of most of the rest of
our system

« Remember that an SEU can be either a large user or one
with good performance improvement potential.
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Heat balance

* Use what you know:

* Steam flow

* Feedwater flow (= steam flow approximately)

* Fuel flow (heat flow = fuel flow * efficiency)

* Gas bills

* Hot water flow and temperature difference (AT) (Q=m*Cp* AT)
* Build up a balance

* Heat in = heat out
« If you have a significant gap, you may need to measure it
+ Ultrasonic flow meters, portable heat meters

* More challenging than electrical power
* Typically fewer measuring points
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Discussion:

What difficulties do you see in
establishing the Significant Energy Users
in your factory?
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Quantify drivers

SEU

Identify
Energy opportunities
gill and

sub-
meter
data use

ER1 ER2

Analyze past,

. identify &
present and fy

quantify
SEU

Technical
Audits

future energy

ER3

Identify
drivers, get
data and
analyze SEU
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Establish energy variables

» Terminology: drivers, driving factors, variables, energy
factors, etc.

Can anyone give an example of energy use that does not vary and is not influenced by a
variable?

 Each energy use should vary based on some factor(s)
¢ Whatis it?
* How do they interact
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What is driving this use?

* Top level electricity and fuel
» Each SEU driver

« If you cannot quantify a variable is there a real reason

* There rarely is a legitimate reason
* Maybe you are simply out of control

» There are often indicators of significant savings from this step

* Anomalies
» Demonstrate with examples

* See tool Drivers
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Type of Energy Metrics
» Consider the drivers for each SEU
* Energy Performance Indicators (EnPI)
* Monthly kWh usage charts
* Baseline
» Baseload
* Regression Analysis
« CUSUM
65
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Baselines and EnPls s
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Establish energy performance indicators (EnPls)

+ Varying levels of complexity
+ Absolute energy consumption
+ Simple but ignores activity levels
+ Simple Ratios
+ Easy to use but can be misleading
« Take account of activity levels
+ Can only deal with single variables
+ Regression analysis
* More complex
* Quantifies driver effects
« Allows comparison of actual against expected use
+ Try to have an EnPI for each SEU
* Tool EnPIs
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Measurement Plan

* Once SEUs are known
* Including variables

+ Reporting requirements can be specified

* What meters and measurements are required to deliver these
reports?

* How much can be achieved with existing instruments?
* Manual vs. automated
* List what new instruments are required
» Each new instrument should be able to justify its cost
» Don' tforgetinstallation cost
* Electricity and liquid flow meters can be good value
* Gas flow meters tend to be expensive (steam, compressed air, etc)
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Sample measurement plan
Ideal Existing
SEU Measurement | Instrumentation | Requirement Justification | Target Date
Flow rate, supply Supply and return
nd return temp, temp, electrical  Chilled Water [To calculate
Refrig lectrical load oad Flow meter  COP TBD
For Specific
Electrical load and Energy
compressed air ite Compressed  Electrical Consumption -
Compressed Air flow Air flowmeter  meter Cales. 01/01/2012
etc.... | [
Also include instruments which measure
critical operating parameters (Discussed later)
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Review Operational Control

Energy
Bill and
sub-
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decide on action
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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
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Types of people who impact energy cons

Immediate and direct impact

* SEU Operators

» Maintenance and external service personnel
Influencers

* Managers, supervisors, leaders
Production people

People who see things differently
* Cleaners

* Security

« Safety Officers
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Discussion:

Who are the people that can significantly
affect energy consumption in your

facility?
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Training Matrix

* Make a list of all people who need to be trained
* Make a list of potential training materials/courses

 Develop a training matrix

* Who does what and when
* Use it also to record completion of each course
« If your organisation already has a training tracking system, use it.

* Develop training materials
« If external help is required identify potential training service
providers
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| w | RITED fTIONG
ik . ' INITUATRAL DI AR T ORGRNITATION.
| wmml Pratical Guide for
‘ Implementing an Energy Management System
i
: : Energy Management System Toals
1
o
Production Supervisar Influencar
Utilities Operatar Direct ¥ ¥
WWT Operator Direct Ly
Maintenance | Dirsct ¥
Cleanar ¥
Security ¥
Safety OFficer ¥
Manager Influenicer] b 5
Energy ENginesr Direct ¥ ¥ ¥ ¥ ¥ i ¥ ¥
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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
02, 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
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Critical operating parameters

Critical Operating Parameters
Total
Steam systam | Dissohved Ppm 3500 3800 | 3400 TDSC01 Imaonths aperaiors supervisor
Solids
Boiler 2
Stearmn systam bar 9.3 1w 2 PTI23 12 months operators superyisar
Prassure
Exhaust
Steam systam o 02 3 35 2  |Portable 123| 6 months OpErators supervisar
Duygen
Stack
Steam system 4 DeglC NA 300 | N.A. TTi24 12 months CpEerators supervisor  [Vaneswith finngrate
Temperature
Differantial
Pumjp 28 bar 3 33 27 (-] 24 months | Refrigeration’ sSupervisor
prassure
Temperature . varies with the ambient
Refrigeration e, P Degl | 25+/-10 | 35 15 | Ti2snd Ti6| 12 months operators supervisor g temperaﬂ:re
Condenser
Refrigeration  |approach Degl 5 B NA, Ti2 12 months 0DErainrs supery|sor
tampersture
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Critical Maintenance parameters

e Each SEU has maintenance activities which affect its
energy use

» These need to be identified, planned,
communicated, monitored and checked

 Boiler examples:
» Blow down, TDS calibration, stream trap maintenance etc.

* Refrigeration examples:
* Heat exchanger cleaning, temperature probe calibrations etc.

» Compressed air
* Leaks, moisture traps driers etc.
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Simplified Maintenance criteria
’:.‘ Pratical Guide for
Implementing an Energy Management System

LINITED MATKIRS
INDLSTRIAL DIVELDPSMENT ORCANIZATION

Energy Management System Tools

Maintenance Criteria

Steamsystern | Statutory inspection 12 monthly

Steam systern  |Combustion testing 6 monthly

Steam system | Chemical treatment testing]  weekly

Compressed air |filter replacement & monthly
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Energy Audits (assessments)
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. - o
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SEU ' performance ,

Energy
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d: use
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action
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Technical audit focused on the SEU’s

Complete this if there are no known opportunities for
improvement

Examine the whole system and not individual components
Establish user requirements and specification

Examine opportunities with use

Examine opportunities with distribution

Examine opportunities with generation last.
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Examine potential for renewables and alternative

energy sources

* Which renewable sources are available?
« Solar (thermal or photovoltaic)
* Wind power
* Biomass
» 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)
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Opportunity List (Key concept #5)

Develop a list of all potential ideas

Select items for implementation

 Prioritisation based on criteria

Plan and manage their implementation

Note: the name of this list doesn’ t matter alternatives include:
* Savings Register

* Opportunities list

* ECO Register

84




;
- su ME Pl @
e . Gsteway ez

e B rofect Y. — e GOALS
e i " —_ SR e AL Crnii

Opportunity List
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Which opportunities to implement?

High

Investment
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Relationship
Objectives Targets Action plans
e | onger term e Specific e What?
(maybe three * Measureable * Who?
b rs.} * Achievable e When?
* Specific ® Relevant ® |s it complete?
y Cor‘|5|5tent with the * Timed * Was it successful ?
ety * Support the
objectives
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Targets and action plans

(or GJ) per year

°

exceed your targets

of progress

Consideration could be given to CO, reductions

You need to express your overall targets as savings in kWh
Your action plan savings (kWh or GJ) should equal or

Your EnPIs should be able to show progress or alert to lack
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Sample Action Plan
* Objective:

Reduce Electric Intensity in Production area 3% from baseline (Mar - Dec 2022) by Dec 2024
* Target:

Reduce Electric Intensity in SP and PMs area from 500 kWh/TP to 485 kWh/TP by Dec 2024

Expected completion
date

Target Savings (kWh) Action Plan (kWh)

Stop dry line vacuum pump operation,
Pump PM#1 33.600 parallel with the other vacuum pump Apr-24
Pump PM#2 3.360 Standardize Vaccum Pump Operation Jun-24
Pump PM#3 3.360 Standardize Vaccum Pump Operation Jun-24
Agitator Chest SP 27.216 Reduce Broke Chest level from 90% to 70% May-24
Agitator Pulper SP 56.700 Standardize Agitating time May-24
Refiner SP 18.144 Stanqardlze Refining Operation (Pressure, Jun-24
IConsistency)
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Measurement and Verification (M&V)
* Need to verify savings for various stakeholders such as:
* senior management
* external auditors
* ESCO
* Purpose of M&YV is to demonstrate that you actually made
the savings?
* Must take account of driving factors
* Can be applied to individual action plan items or facility wide
* The level of M&YV depends on project scale and complexity.

« Savings can also be confirmed using EnPIs and baseline
comparisons
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Discussion:

Do you need an action plan for all
significant energy users?
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See you in 45 min ©
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Today

Duration Break
Topic (mins) duration  Start Time End Time
Registration 30 08:00 08:30
Introductions 15 08:30 08:45
Why are we here? 15 08:45 09:00
6 key concepts 30 09:00 09:30]
Build management commitment 30 09:30 10:00
Break 15 10:00 10:15)
Planning, Policy and Legal Requirements 30 10:15 10:45
Develop energy information and plans 75 10:45 12:00]
Lunch 90 12:00 13:30
Interactive session - planning 60 13:30 14:30
Discussion on Planning 30 14:30 15:00]
Break 15 15:00 15:15)
Energy Metrics and EnPls 75 15:15 16:30
Review 6 key concepts and test understanding 30 16:30 17:00
Day 1 End 17:00
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Exercise — Complete an energy
plan for this building

Energy
Bill and
sub-
meter
data AT

Analyze past,
present and

future energy

Review
operational
control for all
SEU

Identify
oppartunities
identify & for
quantify improvement
5EU performance ,
review and
ER3 decide on action

Develop
baselines and
performance
indicators for

each SEU

Identify
drivers, get
data and
analyze SEU
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See you in 15 minutes!
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Today
Duration Break
Topic (mins) duration  Start Time End Time
Registration 30 08:00 08:30
Introductions 15 08:30 08:45]
Why are we here? 15 08:45 09:00
6 key concepts 30 09:00 09:30
Build management commitment 30 09:30 10:00]
Break 15 10:00 10:15
Planning, Policy and Legal Requirements 30 10:15 10:45)
Develop energy information and plans 75 10:45 12:00]
Lunch 90 12:00 13:30
Interactive session - planning 60 13:30 14:30]
Discussion on Planning 30 14:30 15:00]
Break 15 15:00 15:15)
Energy Metrics and EnPls 75 15:15 16:30]
Review 6 key concepts and test understanding 30 16:30 17:00]
Day 1 End 17:00
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Purpose of energy metrics

* Objective support for decision making
+ Often subjective reasons

* We need to know how much energy we are using
* We need to know if performance is improving or not
* We need to know if we are meeting targets
* We need to be able to verify savings of improvements
« We need to establish the following:

* Baseline

* Baseload

* Performance indicators (EnPIs)
* Numerical basis
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Energy Metrics

* Various levels of complexity

* Simple:

* Simple: consumption last month v same month last year
» Simple: compare actual consumption with budget

* Simple: annualised trend of cost and consumption
More complex

Energy use per unit output

» Cooling energy per cooling degree day

 Specific energy consumption (SEC)

» Regression analysis

« Same methods apply to EnPIs and verification of savings
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What does this tell us?

Natural Gas Trend
35,000
30,000 ﬁ -
g 25,000 A
g 20,000 /—/ \ /\/ \
g 15,000
o g
£ 10,000 -
5,000
SO S OSSO SS S DD D
W& W&
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Annualised trend

Moving total of previous 12 months (or 52 weeks, etc.)
Removes seasonal effects

Gives a real view of comparison v budget

Effects of a change stay for next 12 periods

Absolute numbers
* No allowance for changing drivers or activity levels

Very useful for forecasting, you can quickly judge what next 12
months use will be

* You need to correct for known changes in output or other
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Same gas data in annualised view
250,000
200,000
150,000
100,000
50,000 -
8388888233388 3823823424332+¢4
R P U - — Lo >
5233858585528539383885358%¢8
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Beware of simple ratios

* Energy use per unit of output (Energy Intensity)
* e.g. kWh/T of product

» Useful in energy intensive industries for benchmarking internally and
externally

» Beware in others, especially in cases with large baseloads
» Almost of no value in judging energy performance
+ Usually tracks output better than energy
+ Energy Efficiency (energy in compared with energy out)
+ E.g. boiler efficiency is a useful indicator but beware:

» Decreasing boiler load through pipe insulation, leak repair or demand

management will almost always result in reduced boiler efficiency due to
lower loads

* Overall system efficiency will improve but not the boiler efficiency

102




EU - VIET NAM SUSTAINABLE ENERGY TRANSITION PROGRAMME

- s
i GOALS

0 S s e

Other indicators to be careful of

 Specific Energy Consumption (SEC)
* For example, air compressor SEC will usually increase if leaks are repaired, or demand
reduced.
* This does not mean you should not reduce demand
» It means that care is needed in the use of this indicator
« Coefficient of Performance (COP)
» Used as a measure of refrigeration plant performance
* = cooling load (kW) / electrical power to compressor (kW)
* COSP = cooling load (kW) / power to compressors plus auxiliaries loads such as fans
and pumps
+ Often reduces as load reduces (centrifugal compressors can be an exception)

103
Month consumed | production MWh/tonne
MWh tonne
January 2008 96 118 0.'5'3.14
February 2000| 45 52 0.865

What does this tell us about energy performance?

Do organisations really make decisions based on this?

Source: Vilnis Vesma
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Processing electricity

120 -
Consumption Jan 2008
MWh 100 - ’;} :,'
80 - - = =-.I|.l'.l.;=l...
60 - -‘/E:ﬁ.‘.:
40 /r' ‘\
o / “ ~ Feb 2009
% W % % W W W

Production (tonnes)

105

e y
@ LI~ VIET NAN SUSTAINARLE ENERGY TRANSITION PROGRAMME ! Global - @@ SUSTAINABLE
: K L it
i LS CRAT

GOALS

st s PP groject)
[ er ey

Determining performance

You cannot manage what you do not measure
This is not the whole story

It is not enough to know how much you used
CRITICAL QUESTION: was it more than necessary?

ISO 50001 requires the organisation to compare actual with
expected energy use
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Problem: things make consumption vary

» Weather

* Daylight availability

* Production throughputs

* Mileages

* Occupancy

o ...0f

» Terminology: drivers, independent variables, enerqy factors

+ All mean the same, decide which you will use
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Simple process

%0

D 100 @ 20 0 20
Production output {tonne)

Energy = constant + slope X Production

30

ol

|
E=c+ mP
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80,000
70000 | o ®
60,000 @, et o ... ¢

50,000 &

40,000
30,000
20,000 y = 136.94x + 53177
10,000 R? = 0.9073

kWh

0 50 100 150
CDD
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Straight line formula

* Y=mX+C

* Energy (E) = Factor (F) * Driver (D) + Constant (c)
« E= FD+c

* In the previous case:

e Flec =136.94 * CDD + 53,177

 This formula can be used to predict expected consumption for any
given driver

» We can compare predicted v actual usage to indicate performance
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Difference between expected and actual

Excess Cum

Actual Expected Difference Cusum Index Cost Excess
Jan-12 53,336 53,862 - 526 - 526 099 $§ -47 S -47
Feb-12 50,771 53,177 - 2,406 - 2,932 095 $§ -264 S -264
Mar-12 49,484 53,177 - 3,693 - 6,625 093 $ -596 $ -596
Apr-12 61,820 55,094 6,726 101 1.12 s 9 S 9
May-12 65,071 59,202 5,869 5,970 1.10 S 537 S 537
Jun-12 66,257 67,967 - 1,710 4,260 097 $§ 383 S 383
Jul-12 93,063 83,167 9,896 14,156 1.12 S 1274 S 1,274
Aug-12 85,898 76,868 9,030 23,187 1.12 S 2,087 S 2,087
Sep-12 75,124 67,282 7,842 31,029 1.12 S 2,793 S 2,793
 Actual from bills
» Expected from regression formula
* Index = Actual/Expected
+ Highlighted cells are when index > 1
111
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Difference between expected and actual

Cusum
100,000
80,000
60,000 —— Actual
40,000 = Expected
20,000 ——Difference
0 =—Cusum
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In general

» Expected energy consumption can be any function of

relevant driving factors D

- E=1fD1,D2 - . Dn)

* Use the simplest effective model

* A straight-line relationship is often good enough

113
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The main message

« Establish relationships between energy consumptions and
appropriate energy variables

* Single or multivariate regression

* Use these to calculate expected consumption based on
production activity, prevalling weather etc.

 Thereby detect unexplained deviations
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Baselines « Baseline is initial model
2011 Chiller Electricity .v. CDD
80,000
0000 — | | -
0 WeenRr L
60,000 g -
- 50,000
= 40,000
=
30,000
20,000 y=136.94x + 53177
10,000 R*=0.9073
0 50 100 150
CDD
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Baseline alternatives

Improvements

SEC: kWh per unit of ou

Baseline will be used for future comparison of

Ideally based on regression analysis as shown
Can be absolute consumption, e.g. 1 GWh per annum

tput

* Not desirable or indicative of real improvement
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Baseline and Target Performance
2011 Chiller Electricity .v. CDD
80,000
60,000
g 40,000
20,000 y=136.94x+ 53177
R*=0.9073
0 50 100 150
cDD
* Alter the formula to reduce by targeted amount
* E.G. multiply coefficients by 0.95
117

Historical baseline characteristic

» Answers the question “how much would I have used in the

absence of my enerqgy-saving measures?'
* Allows absolute kWh savings to be computed

* Gives clean, objective view
* Production, weather, etc. already accounted for
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Cumulative savings can be tracked

Cumulative Savings

-50,000.00
e
= -100,000.00
Ll
L=
“& -150,000.00
oo
£
& -200,000.00
vy
-250,000.00
-300,000.00
119
‘ . LU~ VIET NAN SUSTAINARLE ENERGY TRANSITION PROGRAMME ~:”G;Elbal @@ gﬁ:}::&f
_ﬁ_ iy E_ i T GOALS
Baseload
2011 Chiller Electricity .v. CDD
» The energy you use when 80,000
there is no productive s i
activity . so000 & s
. . = 40,000
Very oftep a major = 2000 |
opportunity for 20,000 y = 136.94x + 53177
. 2L
improvement 1o,oo-o R?=0.9073
* Measure and analyse 0 50 100 150
cDD

baseload if it is significant
* 53,177 kWh in this example
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» Actual v expected or targeted consumption on a regular
basis (e.g. daily, weekly or monthly)

« CUSUM of total energy and of each SEU
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Today
Duration Break
Topic (mins) duration  Start Time End Time

Registration 30 08:00 08:30
Introductions 15 08:30 08:45]
Why are we here? 15 08:45 09:00
6 key concepts 30 09:00 09:30
Build management commitment 30 09:30 10:00]
Break 15 10:00 10:15
Planning, Policy and Legal Requirements 30 10:15 10:45)
Develop energy information and plans 75 10:45 12:00]
Lunch 90 12:00 13:30
Interactive session - planning 60 13:30 14:30]
Discussion on Planning 30 14:30 15:00]
Break 15 15:00 15:15)
Energy Metrics and EnPls 75 15:15 16:30]
Review 6 key concepts and test understanding 30 16:30 17:00]
Day 1 End 17:00
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Six Key Concepts

1. Commitment

— Roles and Responsibilities

2. Significant Energy Users (SEUs)

Energy Performance Indicators
(EnPIs)

4. Opportunities List

Operational Control

6. Review | oodrons
123
Q LS~ VIET NAN SUSTAINARLE ENERGY TRANSITION PROGRAMME -.-;;I.:lbal @ SUSTAINABLE
. Wi e . - GOALS

e i T T HALIIAS AN

Tomorrow’s workshop

 Break into 4 groups
1. Persuade your management that an EnMS is a good idea
2. Complete the planning phase of your EnMS development
3. Outline and justify key EnPIs for your organisation
4. Report performance of the organisation

* 60 minutes to prepare
* 5 minutes to deliver
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Tomorrow’s workshop

 Each group will need
v" One company to use as the organisation
v Laptop with PowerPoint
v Person to prepare slides
v Bring Data from you own facility (energy and production)
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Day 1 End
Thank You
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Energy Management System (EnMS)
Implementation Training

UNIDO International Energy Efficiency and EnMS Training

Day 2

Based on the contents of the UNIDO Practical Guide for
Implementing and Energy management System

Delivered by: Richard Morrison, Stefan Walta

1
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Energy Management System (EnMS)
Implementation Training

UNIDO International Energy Efficiency and EnMS Expert
Day 2

Based on the contents of the UNIDO Practical Guide for
Implementing and Energy management System
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Six Key Concepts

1. Commitment
— Roles and Responsibilities
2. Significant Energy Users (SEUs)

3. Energy Performance Indicators
(EnPIs)

4. Action Plan
Operational Control

6. Review

Managament
Participation

Day to day

Planning

SUSTAINABLE

aperations
3
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Today — Day 2
Duration Break
Topic (hours) duration Start Time End Time
DAY 2
Implementation and Operation 45 08:30 09:15
Checking 45 09:15 10:00]
Break 15 10:00 10:15]
Management Review 15 10:15 10:30
Use of tools and online aids 40 10:30 11:10
Implementation Plan and Resources 20 11:10 11:30]
Financial appraisal 30 11:30 12:00
Lunch 90 12:00 13:30]
Workshop - planning, operating and checking 75 13:30 14:45]
Delivery of Workshop Output 15 14:45 15:00
Break 15 15:00 15:15]
Business Case for Energy Management 75 15:15 16:30
Next Steps 30 16:30 17:00]
Day 2 End 17:00
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What is this step
Doing - Daily activities to improve energy performance
We have a policy with management support, resources,
strategic direction and committed team members
We also have objectives, targets and action plans
Now, we must implement the action plans, day to day
control and continuous improvement of our energy usage
5
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Implementation & Operatlon

Management
Participation

Competence, training and awareness

Documentation

Operational control (Key concept)

* Key Area
* Operation and Maintenance
* Service Contractors

* Training

Communication

Design

* Energy Efficient Design (EED)
Purchasing energy, services, goods

Action plans
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Implementation & 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’ timprove

If you want to make enemies, try to change something. ~Woodrow Wilson

SUSTAINABLE
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GOALS
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Awareness

All staff need to be aware of the EnMS
All staff need to be aware of the energy policy

All staff should be aware of the benefits to the organisation of
improved energy performance

It is usually desirable that all staff are aware of the issues
surrounding energy efficiency

- Climate change

- Energy cost

- Success stories

- The organisations interest in these areas
- Security of supply

Feel good factor for employees

SUSTAINABLE
DEVELOPMENT

GOALS
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Training & Competence
- Staff with a significant impact on energy use need to be
competent
- 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
9
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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
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Energy Manual

» This can be either hard copy or electronic
* You need direction to where all documents are located
« It is not necessary that all documents be included

e Extra work in maintaining extra copies
« Potential for error if duplicate copies in circulation

 Consider workflows rather than documented procedures
« Documents — expectations, who, what, etc.
e Records — demonstrate what has been done

11
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Documents and Records list
| EnergyManagementSystemTools |

Documents

2 | 10/1/2010

Energy Manual

Energy Manag:

1
2|Energy Bills Finlance Office N.A. NLA.
3|Boiler Operating Manual Boiler control room N.A, 4433/2004
4| Planning Spreadsheet Si/energy/records M.A, 12/1/2010
5|Checking Spreadsheet Stfenergy/records NA N.A.
6|Energy Poliey Stjenergy/documents i 12/1/2010
| 7|Energy Audit reports - hard copies Energy Mansger Office N.A, M.A.
8|Energy Audit reparts - electronic copies | S:/energy/reports NA, M.A.
2| Training plans Operating Spreadsheet MLAL MA.
10|SEU Operator logs relevant control room NA, MN.A.
| 11| Management review minutes S:/ensrgy/records NA MN.A.

12
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Operational Control (Key Concept #5)

This is a very critical part of the EnMS

- Only a small part of ISO50001 and others

Operation of SEUs

- Operating parameters

- Operating procedures

- Logging (electronic and manual)

Maintenance of SEUs

- Maintenance procedures and schedules

- Training of external contractors

Monitoring of operations, records, action plan & EnPIs

13
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It is critical that all significant energy users are operated

and maintained in the most energy efficient way feasible.

This area is very commonly neglected

It is not difficult

14
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Operator Logs

 Operator logs

» Automated data collection — needs to be configured into report
+ Paper logs
* Manual transfer of data into spread sheets - trending

» Critical operating parameters should be recorded regularly

» Other parameters that provide supporting information
should also be logged

* Logs need to be reviewed routinely
» Often they are only looked at when there is a breakdown
» They can give early warning of problems if properly configured
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Critical operating parameters

Critical Operating Parameters

iSteam system | Total Dissolved Solids | ppm | 3500 | 3800 | 3400 | TDSODL 3 months operators supervisor

Steam system  Boiler Pressure bar 9.5 10 9 PT123 12 mignths operators supervisor

iSteam system  |Exhaust Owygen %02 : ) 35 2 |Portable 123] 6 months operators supervisor

|Steam system  |Stack Temperature Degl | N.A 300 | N.A TT124 12 manths operatars supervisor  (Varies with firing rate
{Pump 28 Differential pressure bar 3 13 27 P28 24 months | Refrigeration supervisor

| varies with the ambient
|Refrigeration  |Temperature Li C +-10| 35 15 [T1 Ti6| 12 manth operatorns supervisor

| Refrigaratio emperature Lift DegC | 25+/-1 2and T anths e pervis it amnemitive
| i 5 Condenser approach .

| Refriger, n MNLA, man i isor

Refrigeratiol Yo perapite DegC 5 & A, Ti2 12 months | operators supervisol
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Operation control - Maintenance

The primar?{ Eyrpose of maintenance has traditionally been to
maintain reliability and availability.

If equipment is properly maintained it is more likely to be energy
efficient also.

Reactive maintenance will undoubtedly waste energy

The cost of the energy will often be more than the cost of the
maintenance (different budget!)

All significant energy users need to be maintained correctly

Applies equally to external service contracts as internal
maintenance staff

19
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Simple Maintenance Tasks

Energy Management System Tools

‘

6 Maintenance Criteria

=l

9

Ei Steam system ) Statutory inspection 12-m0nth|y
12 |Steamsystem |Combustiontesting 6 monthly
13 Steamsystem |Chemical treatment testing] weekly
14 Comprassed air |filter replacement 6 manthly
15

16

17
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Behaviour Change — operation control
* “"We have always been operating (maintaining) things this
Wayll
« "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
21
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Discussion:

Is it difficult to get an employee to change
temperature set points in the office of
your organisation?

22
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Implement the action plan

 Regularly check the action plan

* Are actions being completed on time?

* What are the barriers to completion?

 Are completed items meeting expectations?
* Are changes to the plan necessary?

* Look ahead for bottlenecks?

* Are there tasks that need a shutdown?

* Sort out any systemic barriers

SUSTAINABLE
DEVELOPMENT

GOALS
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Causes of failure to complete action items

+ Ideas of Causes of failure?
* Lack of real commitment

* Lack of focus, failure will not be poorly viewed
* Lack of technical ability

* Need good ability to overcome other barriers
« "' mtoo 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

SUSTAINABLE
DEVELOPMENT

GOALS
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Communication
* On-going communication is required to embed the EnMS in
your organisations culture
* You need to communicate with your staff:
+ Energy policy
* Energy awareness
* Progress on energy management
» Success stories
* You need to give them an opportunity to contribute
+ Ideas and suggestions
* You need to decide if external communication is required
*  What, when, how and by whom
25
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Design — Energy Efficient Design (EED)

Major opportunity to improve
Technical Changes
- Expansion, refurbishment, replacement
- Facilities, equipment, systems and processes
Energy Efficient Design
- Challenge user specification, use, distribution, generation

Consider the “Context of the Organisation” and any targets that the organisation has
committed to such as “Net Zero” “or energy performance improvement targets.
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Energy Efficient Design (EED)

+ Confirm real user requirements first
* Pressure, temperature, flow, humidity, air changes, etc.
« Integrate with other systems, e.g. use waste heat for space heating

» Ensure lowest energy intensive service is used, e.g. hot water V Steam, Electric actuation V
compressed air actuation etc.

» Design in user optimization features
+ Facilitate operational control in operation

+ Design distribution system to minimise losses
+ Design and size generation equipment LAST

« Itis often purchased first due to longer lead times

* Include best available technology (BAT) and control
» EED will often reduce capital cost
+ Allow for future expansion only if realistically expected
» Ensure energy metering is included in the project

27
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Energy Efficient Design

: N
é ' Ensure (Design and Design and .
Challenge . Design and
operational challenge challenge
energy . e . challenge
. control is distribution = generation
service - controls
|| facilitated system system
4 7 4 4
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Pump System Example

Minimise user requirement
Shut bypasses

Determine actual flow and pressure
requirement

Reselect motor and pump
Replace 150m3/h with 25m3/h
Save 75% or 176 MWh p.a.
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The importance of commissioning

It is common to find well designed buildings and processes that
are not energy efficient in operation

« The commissioning team need the following:
» Understanding of the design intent of energy saving features
* They need the expertise to be able to commission properly

» They need the time to be able to do it properly (the lowest bidder may not have
enough time)
* The project schedule needs to allow enough time for correct commissioning

« The design intent and commissioning learnings need to be
communicated to the operational team (training)
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Procurement

Can have a significant impact on your energy
performance

Inform all vendors that you have an EnMS that requires
energy impact to be assessed as appropriate

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)
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Purchasing energy

Increasingly complex area with competition
Need to know who are the potential suppliers
Need to know your usage profile

Need understanding of available tariffs

Need understanding of specification of energy requirements
+ Voltage, maximum demand (kVA)
* Viscosity and calorific value of fuels

If significant energy savings are achieved through EE this may
affect best tariff structure

Need each supplier to quote for the same thing and same basis,
need to be able to compare quotes

32




e .
g EU - VIET NAM SUSTAINABLE ENERGY TRANSITION PROGRAMME
R i Gléval g (ip3 susTAbABLE
.G DEVELOPMENT
= y

————, REP proct) L GOALS

Purchasing goods

« Many items that we purchase have an impact on energy
performance

* Air compressors, motors, boilers, pumps, etc.
» IT equipment, PCs, printers, photocopiers, etc.
+ Light bulbs

* Maintenance materials, insulation, gaskets, bearings, lubricants, etc.

* We need to plan for this

» We need purchasing specifications for any of these items
that we use

33
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Purchasing services

» Any service provider who will affect your energy performance
needs to be competent
* They include:
» Maintenance service contractors for SEUs
* Project engineers/managers
 Architects
* Energy consultants
* You need to be able to judge competence
» Education
» Experience of previous similar services
» References
¢ Curriculum vitae (CV) or resume
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What about purchasing energy saving technologies?

» There are many vendors of energy saving technologies

* You need to be able to judge real saving potential from
what the sales person says.

* Try a sample as a test

« How do you verify savings?

* Nobody admits to buying the wrong thing

« Some good technologies are only good in the right
application, e.g. variable speed drives
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Outputs from Implementation & Operation

e These are mang and varied and thus this list is illustrative of what
typically would be included

+ Training matrix, training records, CVs of contractors, etc

» Documentation according to document management system
* Operational records and logs

* Maintenance records and service visit reports

+ Communication records

* Project review methodology (EED)

* Procurement procedures or processes

Energy savings and performance improvement
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Day 2

Duration Break
Topic (hours) duration Start Time End Time
DAY 2
Implementation and Operation 45 08:30 09:15
Checking 45 09:15 10:00
Break 15 10:00 10:15|
Management Review 15 10:15 10:30]
Use of tools and online aids 40 10:30 11:10]
Implementation Plan and Resources 20 11:10 11:30]
Financial appraisal 30 11:30 12:00;
Lunch 90 12:00 13:30
Workshop - planning, operating and checking 75 13:30 14:45]
Delivery of Workshop Output 15 14:45 15:00;
Break 15 15:00 15:15|
Business Case for Energy Management 75 15:15 16:30]
Next Steps 30 16:30 17:00;
Day 2 End 17:00
37
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Checking

Management
Participation

Blanning

D2 g e

‘operations

Check operations

* Check operation and
maintenance records

* Check equipment
Check the system
* Is everyone doing what is
required?
Check plans
Is progress being made
Check performance
* Check EnPls
¢ Check trends and costs
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Checking
+ In many ways this could be considered as part of implementation and operation
» Itis very much a parallel activity
« 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 referred to in operational control
* These logs need to be checked routinely and regularly
+ Also check maintenance activities
+ Importance of checking critical operating parameters
39
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Checking Performance

« 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

 Typically at least one EnPI per SEU
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Significant Deviation
What is it? What do I do?
* A major difference in the measurement of * Investigate
energy compared to expected energy. - Take appropriate action
* The equipment or process is not + Keep a record
performing as expected based on the
EnPI, Operational limits, etc.
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Generating a non-conformity

Added Value (continuous improvement)

Beware of excess bureaucracy!

On a day to day basis the requirements of the EnMS should be met
If they are not then some form of correction is required

Keep things in perspective

. Po not issue a Non-conformity (NC) report if an action plan item is 1 day
ate

Who should issue them?
Who should action them?
Who should review them?
Who should receive reports?
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Continuous Improvement Cycle

* Non-conformity
* Not fulfilling a requirement
» Beware of scope
» Beware of excess deviation reports
 Correction
» Action to rectify a problem, e.g. compressed air pressure drop
+ Corrective action
* Action including prevention of recurrence of a non-conformity
* Preventive action
+ Action to prevent a potential future non-conformity
Internal Audit
* Check that the system is being run in accordance with its requirements
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Discussion

Are these worthy of a non conformance or a significant deviation
or no action?

An action plan item was completed one day late?

An action plan item is late and it is significantly impacting
performance?

A critical operating parameter is consistently out of
specification?

The efficiency of a large boiler is 2% below optimum regularly?
The lights in a big office are left on over a weekend?
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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 following are meeting the EnMS
requirements

* Plans
+ Activities
* Procedures and processes
* Is the EnMS effective in improving energy performance?
* Is the EnMS operating as intended?
+ Is it achieving its objectives?
« Does the EnMS meet the requirements of a standard if certification is
being sought, e.g. ISO50001
* Itis an essential part of continuous improvement
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Who can carry out an internal audit?
* Must be competent
* Reasonable knowledge of the process being examined
* Know the EnMS
« Familiarity with a standard (e.g. ISO50001) if appropriate
« Is often an existing ISO14001 or ISO9001 auditor
» Must be independent
* Shouldn’ taudit your own work
« Or that of a direct report or your boss
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What is reviewed

* Objectives, targets and action plans
 Legal and other requirements

« Policies, procedures, processes, records and operational
controls including;

* Energy review
Compliance with legal and other requirements
Awareness, training and competence
Communication
Document control
Record control
Non-conformances (deviation reports)
Internal audits (yes!)
EnPIs
Management reviews

48




- EU - VIET NAM SUSTAINABLE ENERGY TRANSITION PROGRAMME
g& SUSTAINABLE
DEVELOPMENT

— GOALS

st 5 i
it s than -

Internal audit plan
B oo MansgementspstemToots |

[# Internal Audits

Instructions:
§ |Each auditwill have areportand recommnedsations to improve the systam.
L
19 Sedton
11 |Record Keeping Urilities N8
iZEEnPEE Production unit 1 MI/IB
13 |EnPis Utilities AN IB
14 [Communications Administration MN/IB
Onjectives and Targets Wasta Water [ =
15 Treatment
Operational Control 4.4.6 Production unit 2 MMAE
15
17 |Planning Refrigaration
Mon-conformances and HWAC
15 |correclive actions
19]
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Today — Day 2
Duration Break
Topic (hours) duration Start Time End Time
DAY 2
Implementation and Operation 45 08:30 09:15
Checking 45 09:15 10:00]
Break 15 10:00 10:15|
Management Review 15 10:15 10:30]
Use of tools and online aids 40 10:30 11:10]
Implementation Plan and Resources 20 11:10 11:30]
Financial appraisal 30 11:30 12:00;
Lunch 90 12:00 13:30]
Workshop - planning, operating and checking 75 13:30 14:45]
Delivery of Workshop Output 15 14:45 15:00;
Break 15 15:00 15:15|
Business Case for Energy Management 75 15:15 16:30]
Next Steps 30 16:30 17:00;
Day 2 End 17:00
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Management Review

Management
Participation

Blanning

Dary to day
aperations

Regular presentation

How are we getting on?

* Is performance improving as
targeted?

* Problems and barriers to
overcome?

* Achievements

What is the plan for the

next period?

* What do we need to achieve
this plan?
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Purpose

"“continue to build support for the system and its improvement”

* Demonstrate to the top management how well the system is
performing

* Highlight problem areas where there may be barriers to
improvement

+ Continue to build support for the system
* Propose and agree plans for the coming period
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When does it occur?

* There can be variation in the frequency of the review

+ Some organisations have it as a significant event and held possibly annually
including all of the top management of the organisation

* Others, especially if energy is a significant cost may hold it more frequently

* Hold one soon after the initial planning phase is
completed

+ Get agreement on objectives and targets
* Get approval for resources for the action plan
* Build support for the programme
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Who should attend

» Relevant members of the senior management team

* General Manager or Managing Director
* Technical managers
* Financial managers
* Production managers
* Engineering managers
* Quality
+ Safety
 Presentation delivered by the energy manager

* Or the senior management representative
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Management Review Agenda

Inputs to the management review shall include:
a) the status of actions from previous management reviews;
b) changes in external and internal issues and associated risks and opportunities that are relevant to the EnMS;
c) information on the EnMS performance, including trends in:
* 1) nonconformities and corrective actions;
« 2) monitoring and measurement results;
« 3) audit results;
« 4)results of the evaluation of compliance with legal requirements and other requirements;
d) opportunities for continual improvement, including those for competence;
e) energy policy.

Inputs to the review also include:

+ — the extent to which objectives and energy targets have been met;

« — energy performance and energy performance improvement based on monitoring and measurement results
including the EnPI(s);

« — status of the action plans.

Source ISO 50001: 2018
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Outputs from the review

@i

Outputs from the management review shall include any

decisions or actions related to:
* a) opportunities to improve energy performance;

* b) the energy policy;

e ¢) the EnPI(s) or EnB(s);

SUSTAINABLE
DEVELOPMENT

GOALS

« d) objectives, energy targets, action plans or other elements of the EnMS and actions to be taken if they are

not achieved;

* e) opportunities to improve integration with business processes;

« f) the allocation of resources;

* g) the improvement of competence, awareness and communication.

Source ISO 50001: 2018
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Today — Day 2
Duration Break
Topic (hours) duration Start Time End Time
DAY 2
Implementation and Operation 45 08:30 09:15]
Checking 45 09:15 10:00]
Break 15 10:00 10:15]
Management Review 15 10:15 10:30
Use of tools and online aids 40 10:30 11:10
Implementation Plan and Resources 20 11:10 11:30]
Financial appraisal 30 11:30 12:00
Lunch 90 12:00 13:30]
Workshop - planning, operating and checking 75 13:30 14:45]
Delivery of Workshop Output 15 14:45 15:00
Break 15 15:00 15:15]
Business Case for Energy Management 75 15:15 16:30
Next Steps 30 16:30 17:00
Day 2 End 17:00
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DEMONSTRATE THE TOOLS IN EXCEL
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Today — Day 2
Duration Break
Topic (hours) duration Start Time End Time
DAY 2
Implementation and Operation 45 08:30 09:15]
Checking 45 09:15 10:00
Break 15 10:00 10:15]
Management Review 15 10:15 10:30
Use of tools and online aids 40 10:30 11:10
Implementation Plan and Resources 20 11:10 11:30]
Financial appraisal 30 11:30 12:00
Lunch 90 12:00 13:30]
Workshop - planning, operating and checking 75 13:30 14:45]
Delivery of Workshop Output 15 14:45 15:00
Break 15 15:00 15:15]
Business Case for Energy Management 75 15:15 16:30
Next Steps 30 16:30 17:00
Day 2 End 17:00
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Project Plan for implementation

» Useful for implementation of management system

« Sample of a project plan
* Note: The implementation of an EnMS is a project
* The use or operation of the EnMS is NOT a project

* Every organisation will be different

 Different complexity and scale

+ Different approach to change management
« Different cultures

+ Different speeds of action
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Name Duration Start Finish Prede...
¥ E Preparation 20 days 01/02/11 09:00 01/03/11 09:00
2 Ensure management committment Odays 01/02/1109:00  01/02/110%:00
3 Draft energy policy induding approval 10 davs.01f02\.’11 09:00 .1.5,-'02\1’11 09:00 2
4 Clarify roles, responsibilities and authority 5 days.lsfoz\fll 0%:00 :224"02\1"1‘1 0%:00 3
5 Estimate resources required 5days/22/02/11 09:00 01/03/11 09:00 4
6 ®EPlanning 54 days 01/03/11 09:00 16/05/11 09:00 1
23 EImplementation and Operation | 0days16/05/11 09:00 16/05/1109:00 6
30 @ checking 5 days 16/05/11 09:00 23/05/11 09:00 6
35 EManagement review 5.5 days 23/05/11 09:00 30/05/11 14:00 30
63
Name Duration Start Finish Prede...
I ‘h’ﬁ [ Preparation 20 days 01/02/11 09:00 01/03/11 09:00
5 B Planning 54 days 01/03/11 09:00 16/05/11 09:00 1
7 Review legal and other requirements 5 days.leDﬂll 0%:00 -08;"03.."11 05:00 |
8 DEnergy Review | 46 days 08/03/11 09:00 [11/05/1109:00 7
9 Energy Consumption trends | 1day 08/03/11 09:00 09/03/11 09:00 |
10 Tdentify SELs 15days09/03/1109:00 30/03/1109:00 9
1 Identify significant people and develop training plans 5days 30{03,."11 09:00 06,0411 09:00 10
12 Analyse energy drivers Sdays06/04/1103:00  13/04/110%:00 |11
13 Develop critical operating parameters for SEUs 5 days.13f04,|"11 09:00 -ZD.."D4,|"11 09:00 .12
14 Do you need to conduct a focussed energy audit? 10 days 20/04/1109:00  04/05/1103:00 13
15 Develop ECO Register 5 days.04f05.|"11 0%:00 -11;"05.."11 05:00 .14
16 Develop baseline 2 days|13/04/11 09:00 15/04/11 09:00 12
17 Develop EnPls 5 days. 15/04/11 09:00 22/04/11 09:00 .16
18 ElObjectives, targets and action plan 3 days 11/05/11 09:00 |16/05/11 09:00 8
19. Develop Objectives 1day/11/05/11 09:00 12/05/11 09:00 17
0 Develop Targets 1day/12/05/1109:00  |13/05/1109:00 19
21 Develop Action Plan 1 day.13,|"05,|f11 09:00 -16;"05,!11 09:00 .20
22 Get approval for action plan 0 days|16/05/11 09:00 16/05/11 02:00 21
23 EHImplementation and Operation o davs.l{i!oEIll 09:00 16/05/11 09:00 .6
30 ElChecking ' 5 days 16/05/11 09:00 23/05/11 09:00 6
35 [ Management review [ 5.5 days 23/05/11 09:00 |30/05/11 14:00 30
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Preparation
Planning

Duration Start

Finish Prede...

20 days|01/02/11 09:00 01/03/11 09:00

Elm plementation and Operation

Carry out training
Manage documentation
Manage action plan
Develop EED methodology
Develop procurements specifications
Communicate
HChecking
Management review

0 days 16/05/1109:00
0 days 16/05/11 09:00
0 days 16/05/11 09:00
0 days 16/05/11 02:00
0 days 16/05/11 05:00
0 days 16/05/11 09:00

54 days 01/03/11 09:00 16/05/11 09:00 1
0 days/16/05/11 09:00 16/05/11 09:00 6

16/05/11 03:00
116/05/11 09:00
16/05/11 09:00
16/05/11 09:00
16/05/11 03:00
16/05/11 03:00

5 days 16/05/11 09:00 23/05/11 09:00 6

5.5 days 23/05/11 09:00 30/05/11 14:00 30
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35
]
37

Hame

Preparation
Planning
HImplementation and Operation
EChecking .
Technical Checking
Performance Checking
Plan internal audits
Carry out internal audits

E Management review

Flan management review

Deliver reivew

Duration Start

20 days|01/02/11 09:00

54 days|01/03/11 09:00
0 days 16/05/1109:00 |
5 days 16/05/11 09:00

0 days 16/05/11 09:00
0 days|16/05/11 09:00
5 days 16/05/11 09:00
0 days|23/05/11 0%:00

5 days 23/05/11 03:00
0.5 days|30/05/11 09:00

Finish Prede...

01/03/11 09:00

16/05/11 09:00 1
16/05/11 09:00 6
23/05/1109:00 6

16/05/11 09:00

16/05/11 09:00
23/05/11 09:00

23/05/110%:00 |33
5.5 days|23/05/11 09:00

30/05/11 14:00 30

30/05/11 09:00

30/05/1114:00 36
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What resources are required?
+ Management Resources required
* Consider the opportunity
» Make the decision to go ahead
* Review and approve the policy
* Participate in the regular review meeting
» Make on-going decisions as required
+ Offer encouragement and support
» Operational resources
« Implementation cost (for EnMS itself)
+ Capital Investment
67
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What resources are required?

* Management Resources required
 Operational resources

« Completion of planning steps

« Training is probably the largest

* Support from other departments

« Some time for energy manager to focus on EE

» Implementation cost (for EnMS itself)
 Capital investment
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What resources are required?

« Management Resources required
* Operational resources

* Implementation cost (for EnMS itself)

* Consultancy support (if required)
* Certification cost (if required)

* Capital investment

SUSTAINABLE
DEVELOPMENT

GOALS
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What resources are required?

+ Management Resources required
 Operational resources
» Implementation cost (for EnMS itself)

+ Capital investment is straightforward!
+ Either finance is justifiable and available or it isn" t!
* The focus of the EnMS is on low cost opportunities
+ Capital projects are also identified and justified

SUSTAINABLE
DEVELOPMENT

GOALS
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Today — Day 2
Duration Break

Topic (hours) duration Start Time End Time
DAY 2
Implementation and Operation 45 08:30 09:15
Checking 45 09:15 10:00
Break 15 10:00 10:15|
Management Review 15 10:15 10:30]
Use of tools and online aids 40 10:30 11:10
Implementation Plan and Resources 20 11:10 11:30)
Financial appraisal 30 11:30 12:00;
Lunch 90 12:00 13:30
Workshop - planning, operating and checking 75 13:30 14:45]
Delivery of Workshop Output 15 14:45 15:00;
Break 15 15:00 15:15|
Business Case for Energy Management 75 15:15 16:30]
Next Steps 30 16:30 17:00;
Day 2 End 17:00
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What is financial appraisal?
+ All organisations need to control spending

* Current spending (expenses)

* Capital spending (investment)
* Need to make choices of where to spend

* Spend; Yes or No?

» Choose between options for investment in savings project

» Choose between options using life cycle cost (LCC)

* Need tools to help with these choices
» This is a basic introduction

» We will ignore the effects of taxes
* We will consider the effects of inflation and interest rates
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Some financial choices

« Do you buy bread at $1.20 or $1?
« Two motors are the same
+ One costs $300 and the other $250
« Two motors are not the same
+ One costs $300 and the other $250
« Twill give you $1 now or $2 in 12 months time?
e Two compressors:
« One costs $5,000 to buy and $10,000 p.a. to operate
* The other $6,000 to buy and $9,000 to operate
* Which is best?
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Simple payback (SPB)
*SPB = Costin $ / Savings in $ p.a.

«Usually organisations have a limit e.g. only opportunities with a payback
of less than 3 years will be considered

«Advantages *Disadvantages
*Simple *Too simple
*Quick *What is the effect of the life of
*Good rule of thumb the item?
*Useful as a quick estimate *Should not be used for major
«Useful for low cost opportunities decisions, either high cost or

organisationally critical
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Simple payback (SPB) — Example 1
 Energy Savings that will be made = $1000 p.a.
« Cost of modification = $3000
* What is the payback?
75

Simple payback (SPB) — Example 2

 Energy Savings that will be made = $1,000 p.a.
Additional maintenance cost = $500 p.a.

Cost of modification = $1,500

What is the payback?

76




_.g.... ] GOALS
Time value of money
+ Very important concept
« If I offer you the choice of $5000 now or $800 p.a. for 10 years
which would you choose?
*You need to take into account the option of putting the $5,000 in the bank and
earning interest at say 10%
* Due to inflation money is worth less in the future than it is now
*Assume 5% inflation
+$100 now is worth $95 in one year
* We need to take this into account
Future savings are worth less than they are now
*The reverse may be the case with savings if energy prices continue to rise
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Net Present Value (NPV)

» Present Value (PV) or present worth (PW)
* The value now of a future amount of money
* NPV is the value now of a future stream of cash flows
+ Can be incoming or outgoing and is typically a combination of both
« Spreadsheets have an NPV function
* Typically we spend money now to make a saving
* Then we save money in the future on an ongoing basis
+ In energy terms we save energy each year
* We may have extra maintenance costs (or less!)
* We may have a salvage value at the end
« If NPV > 0 then it is a viable idea
« If you have the money and it is the best NPV available
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Life cycle cost (LCC)

» Life Cycle Cost can be used when considering the total cost
of ownership of two alternatives

» For example you have two options

» Option A: Buy a fixed speed pump for $5,000 and annual running costs of $7,000

« Option B: Buy a variable speed pump for $8,000 and annual running costs of $3,000
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Today — Day 2
Duration Break
Topic (hours) duration Start Time End Time
DAY 2
Implementation and Operation 45 08:30 09:15
Checking 45 09:15 10:00
Break 15 10:00 10:15|
Management Review 15 10:15 10:30]
Use of tools and online aids 40 10:30 11:10]
Implementation Plan and Resources 20 11:10 11:30]
Financial appraisal 30 11:30 12:00;
Lunch 90 12:00 13:30
Workshop - planning, operating and checking 75 13:30 14:45|
Delivery of Workshop Output 15 14:45 15:00;
Break 15 15:00 15:15|
Business Case for Energy Management 75 15:15 16:30]
Next Steps 30 16:30 17:00;
Day 2 End 17:00
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Structure of the workshop

» We will break into 4 groups

« This exercise is based on the operating plant that one of the

group members works in

* The exercise should be carried out based on the needs and data

of that organisation

* Each group will discuss the issues and prepare a 5 minute

presentation

» The course leaders will move about to observe and answer any

queries which will arise.

* The results will be presented in the next session.
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The task......
 Task 1

» Persuade your management that EnMS implementation is beneficial for the organisation
and address; developing an EnMS, main components, barriers to success, target areas for
particular focus (May use Force Field Analysis)

* Task 2

* Complete as much as possible of the planning stage of the EnMS. Where data is not
available either make valid assumptions or describe exactly what data you need to fill in
the gaps

+ Task3

+ Qutline appropriate EnPIs for the organisation. Based on SEUs, and appropriate variables.
Include measurement plans. Outline how this differs from current practices
* Task 4

e OQutline the steps that should be carried out in your organisation as part of
implementation, operation and Checking and how that differs from current practices
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Today — Day 2
Duration Break
Topic (hours) duration Start Time End Time
DAY 2
Implementation and Operation 45 08:30 09:15]
Checking 45 09:15 10:00]
Break 15 10:00 10:15]
Management Review 15 10:15 10:30
Use of tools and online aids 40 10:30 11:10
Implementation Plan and Resources 20 11:10 11:30]
Financial appraisal 30 11:30 12:00
Lunch 90 12:00 13:30]
Workshop - planning, operating and checking 75 13:30 14:45]
Delivery of Workshop Output 15 14:45 15:00
Break 15 15:00 15:15]
Business Case for Energy Management 75 15:15 16:30
Next Steps 30 16:30 17:00
Day 2 End 17:00
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Today — Day 2
Duration Break
Topic (hours) duration Start Time End Time
DAY 2
Implementation and Operation 45 08:30 09:15]
Checking 45 09:15 10:00]
Break 15 10:00 10:15]
Management Review 15 10:15 10:30
Use of tools and online aids 40 10:30 11:10
Implementation Plan and Resources 20 11:10 11:30]
Financial appraisal 30 11:30 12:00
Lunch 90 12:00 13:30]
Workshop - planning, operating and checking 75 13:30 14:45]
Delivery of Workshop Output 15 14:45 15:00
Break 15 15:00 15:15]
Business Case for Energy Management 75 15:15 16:30
Next Steps 30 16:30 17:00
Day 2 End 17:00
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Energy Management
The Business Case
87
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Content/ Structure

What is being proposed?

The Current Situation
= Energy consumption and costs
= Energy cost trends

What is Energy Management?
What can be achieved?

What could/can we achieve?
How does it work?

What do we do next?
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What is being proposed?

v Reduced operating costs

v" Reduced exposure to rising energy costs
v" Improved reliability and productivity

v Reduced environmental impact

v" Improved corporate image

v" Alignment with ISO 50001

Initially based on low cost improvements

SUSTAINABLE
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The current situation — energy trends

Control
costs by
3,000,000 reducing
usage
2,500,000 -
-
2,000,000 // \
1,500,000 / \
1,000,000 =——Cost p.a. .
500,000
i o“—| “—u “—4 ‘H “—u ‘H ‘N ‘N ‘N ‘N ‘N ‘N
AT B S r S S O r B
Q e} — c an - Q Ne) — c [oTs] - (S}
8 ¢ £ 3 20 8¢ &3 2 08

000,000
38,500,000
38,000,000
37,500,000
37,000,000

36,500,000

36,000,000

SUSTAINABLE
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Relative % of turnover
Last Year ®This year2
23% 23%
15%
13%
10%
8% 8% 8%
Staff Maintenance Energy Profit
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What can be achieved
140 OO0 . .‘ = = s . -
120000 * s { “'. ﬁ 3 o
- L. - ﬁ L ] L]
200 000 2 " — = -
* * - ]
. g a
0 000 . L
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-. ROM W Taget Lire ar (ROM) Lirear (Target)
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What is energy management?
* Itis how we propose to manage our use of energy!
* We want to be more systematic
* We will combine the following:
* Behaviour change among all employees
* Behaviour change among management
* Objective use of data to show performance
* Technical improvement
* Low cost operation and maintenance of existing equipment
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Energy usage reduction achievements

16,000,000 -
13,844 325

14,000,000 Tt 12,216,666
1213810 il

12,000,000 - T

10,000,000 +

9315832 frsiat -

2,000,000 1

6,000 000

4,000,000

kWh of Natural Gas per annum

2,000,000 1)

o
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Energy management assessment tool
Recognise Savings
Potential
ST M t
s : | anagemen
Internal audit. 80 R S
60— )
40 |-
ActionPlan = . Roles and responsibilities
Objectives and targets , \ ~SEus
EnPls ~ Baseline
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| Management
i Participation

1. Commitment

* Roles and Responsibilities
2. Significant Energy Users (SEUs)

. Energy Performance Indicators
(EnPIs)

4. Opportunities List

5. Operational Control

6. Review
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What sort of actions will we take?
» Operation and maintenance initially
* Fix leaks
* Fix insulation
* Switch off
* Run optimum equipment
* Optimum settings
* Check controls
* Training
* Maintain improvements
97
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What do we do next?
» Make a decision to go ahead

* \We do not need financial investment until AFTER we start to show

savings

* Viable investment projects may follow later

* We do need management commitment to improve

» Some staff need to help
» Some staff need to change behavior

« Some staff need training
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Today — Day 2
Duration Break
Topic (hours) duration Start Time End Time
DAY 2
Implementation and Operation 45 08:30 09:15
Checking 45 09:15 10:00]
Break 15 10:00 10:15|
Management Review 15 10:15 10:30]
Use of tools and online aids 40 10:30 11:10]
Implementation Plan and Resources 20 11:10 11:30]
Financial appraisal 30 11:30 12:00;
Lunch 90 12:00 13:30]
Workshop - planning, operating and checking 75 13:30 14:45]
Delivery of Workshop Output 15 14:45 15:00;
Break 15 15:00 15:15|
Business Case for Enerii Manaiement 75 15:15 16:30)
Day 2 End 17:00
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Next Steps for Enterprises - 1

Carry out the implementation and operation part
* Use the spreadsheet tools
o Start reviewing and updating O&M practices

Discuss the above vs your normal EM practice
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Thank you

« It has been a pleasure working with you
over these two days

*  We already knew it would be when we prepared the
slides ©

« On-going assistance is available
according to contact details

« Remember: Keep it simple

» The best of luck with your future efforts
to improve your energy performance or
that of the organisations you are
helping

Source: Microsoft
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Energy Management System (EnMS)
Expert Training

UNIDO International Energy Efficiency and EnMS Training

Module 1 Day 1

Delivered by: Richard Morrison, Stefan Walta
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Welcome and Introductions

¢ Richard Morrison, Stefan Walta

* Name

* QOrganisation

* Energy Management Experience

* What do you expect to learn
over this program?
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Housekeeping
Emergency Exits
Toilets
Mobile Phones
Breaks
Lunch
Please restrict email to
break times
Interact and ask questions
3
& EU - VIET NAM SUSTAINABLE ENERGY TRANSITION PROGRAMME [SETP] :..G;ahal Qy@ SUSTAINABLE
. - DEVELOPMENT
e - ] o= GOALS
Start Time  End Time TOPIC DURATION (min) EXERCISE (min)
TOday 08:00 08:30  Registration 30
08:30 08:45  Welcome and Opening Remarks 15
08:45 09:45 INTRODUCTIONS 30
*  Exercise 01: Demonstrate File Share System 30
09:45 10:00  SETTING THE STAGE 15
*  review UNIDO program objectives
10:00 10:15 BREAK 15
10:15 12:00  EXPERT TRAINING APPROACH 45
*  Exercise 02: Team Building 60
12:00 13:30 LUNCH 45
13:30 14:15  CONTEXT & MANAGEMENT COMMITMENT 20
*  Exercise 03: Barriers & Countermeasures 25
14:15 15:00 ROLES, RESPONSIBILITIES & AUTHORITY 20
*  Exercise 04: Responsibilities and Authority 25
15:00 15:15 BREAK 15
15:15 15:45  SCOPE AND BOUNDARY 30
*  HW: determine scope and boundary
15:45 16:45 ENERGY POLICY 30
*  Exercise 05: Develop Energy Policy 30
16:45 17:00  Daily Wrap-up 15
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Start Time  End Time TOPIC DURATION (min) EXERCISE (min)
08:30 08:45 ENERGY MANAGEMENT PLANNING PROCESS 15
08:45 09:30 LEGAL AND OTHER REQUIREMENTS 25
*  Exercise 06: Legal & Other 20
09:30 10:00 ENERGY REVIEW - Part 1 15
*  Exercise 07A: Evaluate energy consumption 15
10:00 10:15 BREAK 15
10:15 12:00 ENERGY REVIEW - Part 2 60
*  Exercise 07B: Energy Balance & SEUs 45
12:00 13:30 LUNCH 90
13:30 15:00 ENERGY REVIEW - Part 3 60
*  Exercise 07C: Energy Opportunities 30
15:00 15:15  BREAK 15
15:15 16:45  ENERGY PERFORMANCE & CALCULATING ENERGY SAVINGS 60
*  Exercise 08: Calculate Energy Savings 30
16:45 17:00 Daily Wrap Up 15
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Day 3

Start Time
08:30
09:30

10:00

10:15
11:30

12:00
13:30

15:00

15:15
15:30

16:30
16:45

End Time

09:30
10:00

10:15

11:30
12:00

13:30
15:00

15:15

15:30
16:30

16:45
17:00

TOPIC
EnPIs AND BASELINE
EnPI TOOL
* |llustrate EnPI Tool use with Data Set
BREAK

*  Exercise 09: Plant-wide EnPI Calculation
INTRODUCTION TO DOCUMENTS

LUNCH

OBIJECTIVES, TARGETS & ACTION PLANS

*  Exercise 10: Determining Objectives and Targets
BREAK

MANAGEMENT REVIEW OF ENERGY PLANNING
CHANGE MANAGEMENT

*  Group Discussion: changing organizational culture
COMMUNICATIONS & NEXT STEPS

Closing Remarks

DURATION (min) EXERCISE (min)

60
15

15

30
90
60

15

15
30

30
15

15

75

30

30
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Start Time  End Time TOPIC DURATION (min) EXERCISE (min)
Tod Ay 0800 0830 Registration 30

08:30 08:45  Welcome and Opening Remarks 15
08:45 09:45 INTRODUCTIONS 30

*  Exercise 01: Demonstrate File Share System 30
09:45 10:00  SETTING THE STAGE 15

*  review UNIDO program objectives
10:00 10:15 BREAK 15
10:15 12:00  EXPERT TRAINING APPROACH 45

*  Exercise 02: Team Building 60
12:00 13:30 LUNCH 45
13:30 14:15 CONTEXT & MANAGEMENT COMMITMENT 20

*  Exercise 03: Barriers & Countermeasures 25
14:15 15:00 ROLES, RESPONSIBILITIES & AUTHORITY 20

*  Exercise 04: Responsibilities and Authority 25
15:00 15:15 BREAK 15
15:15 15:45 SCOPE AND BOUNDARY 30

* HW: determine scope and boundary
15:45 16:45 ENERGY POLICY 30

*  Exercise 05: Develop Energy Policy 30
16:45 17:00 Daily Wrap-up 15

Why do you need an energy management

Context: Energy costs, pollution, climate change
Better management practices

system (EnMS)?
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February 27, 2021
Ice-core data before 1958. Mauna Loa data after 1958.
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Context: Climate change

Society is waking up!
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Source: Incite S.A.

SUSTAINABLE
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Carbon footprint (GHGs)

* Scope 1 — Direct emissions
- Boilers, combustion, vehicles, aircraft, ships, refrigerants

* Scope 2 — From imported energy
- Electricity, district heating

* Scope 3 — Indirect — throughout the value chain

* Energy is 73% of total global Greenhouse Gas
(GHG) emissions
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Overview of UNIDO and energy management
program
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Objectives of the UNIDO Global EnMS and ISO 50001 programme

Work together with counterparts, enterprises and partners to:

135
» Strengthen policy and regulatory frameworks for
better and sustainable energy performance in industry

» Accelerate adoption and wide dissemination of EE
best-available practices and technologies

» Save energy and reduce GHG emission of the

industrial sector o
EQuALITY

> Integrate energy management and energy efficiency
in industry daily business practices for sustainable

increased productivity and competitiveness Productivity w
o]
Creation

15
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To bear in mind

. 'S,
'

!/

Financial Improve EnM-EE behavior
4!_' (practices & investments) I
Policies Primary || pegulation|~| Standards|~| Institutional \ kWh -
legislation Infrastructure - . 1/
Services and |
Technologies| ¢ "
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UNIDO Global EnMS ISO 50001 Programme (2010-2021)

gef GLOBAL ENVIRONMENT FACILITY

INVESTING IN DUR PLANE

Operational in 27 countries
Planned activities in 10+ countries

. Projects

South Africa China

Molt{ova Brazil %‘W ™~

Russia Myanmar h i

Turkey India

Ecuador Georgia

MaI?ysia North Macedonia P = e |

Thalland Mexico Other donors g :

VI;F Ném Pakistan v Government of South Africa

IPndl(;l:]l;'s’;:S Morocco v Swiss Secretariat for Economic Affairs
CL.JbaA " . v" UK Department for International Development

Egypt Nigeria Discussing v Government of Italy

Iran Sri Lanka* activities v P .

Ukraine Ghana* g Government? Austria

Colombia European Union

v Green Climate Fund

17
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UNIDO EnMS Capacity Building programme

Envisaged scheduling

0 3 6 11-12 16|-18 months
L 1 1 1 >
Experts trainees work with partner | Experts trainees work with partner
enterprises on EnMS Planning enterprises on EnMS Implement.
Preparation

Int. Exp to coach and assist Int. Exp to coach and assist

Experts Experts Experts
% day Zdavusees Training Zdaviises Training 2 day_ L_Isers Training
Workshops Training il Training . Training M3
Delivered by Delivered by  Delivered by Delivered by  Delivered by Delivered by  Delivered by
International International  International Int. & Nat. International Nat. Experts International
Experts Experts Experts Experts Experts Experts
Envisaged Experts Module 1 (M1) Trainees Module 2 (M2) Trainees Module 3 (M3)
Partner Trainees Planning from Implementation from Review
enterprises & (observing) enterprises & Checking enterprises
Experts trainees and Partner Qualification test

first enterprises ‘ ‘

18
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Impact of UNIDO EnMS-ISO 50001 Programme (2010-2020)

ACHIEVEMENTS

‘g& 5"0 A —/ —Pra EnMS

o COMPANIES

650+ 3500 directly supported

EnMS EXPERTS COMPANIES TRAINED il throughout EnMS

QUALIFIED in EnMS IMPLEMENTATION

MORE THAN : by

1,000 =

DECISION MAKERS, POLICY MAKERS. l'l'l 5%

FINANCIAL AUTHORITIES, SERVICE OF ENERGY SAVED

PROVIDERS AND TOP MANAGEMENT per company in the first year of 1\ X f i d . e d

directly engaged in training and related [l EnMS implemantation with little = i o5 S o ——Frg Enhts

Initiatives or no capital investment s NS ! Il 1 ¢ ol

':_ MORE THAN

el PO e

PRIMARY FINAL h 2

ENERGY Si'lllll MILLION USD roughly squivalent to the 1

savings excoed saved in CUMULATIVE carbon sequestered by

25 uuu Ewh ENERGY COST 150 million 10-year-old

VINGS v
. 2N i Improvemei "
Improvement of Energy Management Practices
19
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Separation of energy savings types
Comparison of project savings and EnMS unique enabled savings

% of total savings

Company 3 Company 4 Company & Company 8 Cor

_ | EnMS unique enabled savings B Project savings

There is evidence that energy management systems unlock energy savings beyond those from
technology replacement or process upgrades

Note: Companies 1-9 are medium-sized and large companies from metal processing, chemicals, automotive, construction material and
power generation sectors in Egypt, North Macedonia, South Africa and Turkey

20
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Silakov Dmitry (chief energy Baltika SPB) Zakharov Vladimir (chief energy Baltika Novosibirsk)
:;I’;:EIS zz‘;:g today coming from energy management «Before work with UNIDO we are already engaged in energy efficiency but
don’t thought about the importance of consumers to a more detailed level»
«Can not relax even for a moment, there must be permanent
involvement of all staff»
Evdokimov Alexander (chief energy Samara) ‘Awareness and Knowledge are Key
«Grew up employee involvement because we have Roles and and Attitude is King.
If you don’t know about potential savings opportunities

Reasonability matrix. Reporting become clearer and understandable.»
you won't look for them!

Arcelor Mittal Saldana Works
“There must be a will to change ~ a “burning platform”.
There must be a plan. It’s all about attitude!”
There must be resources to implement the plan and Johnson Matthey
The resources must be equipped with the requisite skills”

“If you don’t care, the savings won’t happen —it’s all about attitude. - a .
Awareness and knowledge are key, and attitude is king.” defines "HOW” to do.
Petkim (Petrochemicals) Turkey

Superfilm (Packaging) Turkey

If you don'’t look for savings you won't find them.
If you don’t care — Savings won'’t happen.

“ISO 50001 defines “WHAT” to do, UNIDO EnMS program

21

SUSTAINABLE

LS~ VIET NAN SUSTAINARLE ENERGY TRANSITION PROGRAMME _:.;;a“| @
] GOALS

T e it

AL s

Critical success factors
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Critical success factors

You need to be interested and willing to lead and drive this forward
You need to win ongoing support from top management

You need to learn how to improve energy performance through:
* People
* Technology

* Information

You need to learn how to measure energy performance

23
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Carbon abatement
(US$/tnCO2eq)

=N Wwhbkuud~ 0
888338888

-100 -
-200

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
GHG emissions abatement potential (Gt CO2eq)

® Power generation (coal switch to gas & renewables) ® Transport (road, aviation, shipping)
Industry (iron & steel, cement, chemicals and other) w Buildings (residential & commercial)
m Agriculture, forestry & other land uses (AFOLU) = Non-abatable at current conservation technologies

Source: Goldman Sachs ,Carbonimics 24
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UNIDO Industrial Energy Efficiency Programme
Taking a Comprehensive Approach
Objectives: To reduce GHG emissions & enhance competitiveness
of industry through improved energy efficiency and the transformation of the
market for industrial energy efficiency products and services
Project components
1. Policy and institutional support
2. Capacity building (EE service providers, vendors and enterprises)
3. EE projects development and implementation
4. Development of/ support to IEE investment supporting schemes (in partnership with
financing institutions)
25
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UNIDO Industrial Energy Efficiency Programme

Example of countr

/ project

Project objective

To reduce GHG emissions and enhance competitiveness of industry through improved
energy efficiency and the transformation of the market for industrial energy efficiency
products and services

Project components:

Policy and institutional
support

Development and establishment of:

National Energy Management Standard compatible with ISO 50001
National IEE Monitoring, Verification and Benchmarking Programs

|IEE Best-Practice Information, Dissemination and Recognition Programs
Incentives for IEE and other

Capacity-building

ANENEN ENENENEN

<«

Energy Management Systems (EnMS) Expert Training

System Optimization (SO) Expert Training (steam, pumps, compressed air, ..)
Development and provision of tools to assist industry in developing and implementing
EnMS and system optimization projects

Training of industry energy managers and engineers

Pilot IEE projects

Implementation of pilot EnMS and SO projects in selected enterprises

Financing for IEE

Development of IEE investment supporting schemes in partnership with international as
well as national financing institutions

26




.& EU - VIET NAM SUSTAINABLE ENERGY TRANSITION PROGRAMME [SETP]

: Global , Qy@ 3@3;‘:‘%

i S5 e = N i e)

Factors for successful EE capacity building

«  Skills for system optimization and energy management can be transferred through
concentrated training programs

»  Cultural context is important

* Provides opportunities for hands-on experience and learning-by-doing

* Ensure technical support for an adequate period of time

» Provide tools to support implementation and platforms for sharing experiences

+ Management support and engagement is essential for successful capacity
building and sustainable EE projects implementation

» Large energy savings can be identified and achieved

27
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UNIDO EnMS Capacity Building programme

Elements, target groups and objectives

% day Awareness 2 day Users Experts

Workshop Training Training

Target group: Target group: Target group:
Top management Management repr., EE consultants, ESCOs,
L energy managers and ISO 14001 experts and

Objective: other personnel of others

To buy in EnMS and SO enterprises/ org. Lo

and the project o Objective:
Objective: Enable to provide
Enable to develop and EnMS dev. & impl. TA
implement EnMS and training

28
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UNIDO EnMS Capacity Building programme
> day EnMS Awareness Workshop
Target group: Enterprises’ top management
% day A
‘a,zorkwsa,,r::ess Objective: To get enterprises buying into EnMS (& SO) and
decide to send staff to project trainings
Modality: % day, business language, networking
Outputs: Top management understands
v" Economic and strategic benefits of EnMS and relevant
resources requirements
v" Technical assistance made available by UNIDO-EBRD
projects and relevant “partnership requirements”
b Enterprises’ staff is sent to 2 day Users training
29
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UNIDO EnMS Capacity Building programme
2 day EnMS Users Training

Target group: Management representative, energy
managers and other enterprises personnel

Objective: Enable enterprises to implement EnMS
Modality: Preparation, class-room, workshop

2 day Users Outputs: Enterprises’ staff

Training

v Understands all elements of EnMS in line with 1SO 50001 and
the use of tools provided to support implementation

v’ Is able to put together a high-level project management plan
(time, resources, costs, etc) to implement an EnMS

v’ Is able to report back on the EnMS and its benefits to top
management

30
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UNIDO EnMS Capacity Building programme
2 day EnMS Users Training - cont.
Requirements for enterprises attending:
v’ Select/appoint right staff to attend the training
v’ Allocate staff time for preparation to the training (i.e.
collection of basic info for self-assessment)
24 v' Allocate staff time for attending the training (i.e. collection of
EVAVHI .
Training basic info for self-assessment)
v' Provide feedback on EnMS implementation progress, if
applicable
31
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UNIDO EnMS Capacity Building programme
EnMS Experts training

Target group: National EE consultants, ESCOs, I1SO
14001 experts and others

Objective: Enable to provide EnMS technical
assistance (dev. & impl.) and training enterprises

Modality: Class-room, learning-by-doing, pairing with
selected enterprises (partner enterprises)

Experts

Training

32
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UNIDO EnMS Capacity Building programme
EnMS Experts training
Structure:
Module 1: Planning
Trainees apply skills and work with partner enterprises
under the remote supervision and coaching of international
experts
Module 2: Implementation and Operation
Trainees apply skills and work with partner enterprises
under the remote supervision and coaching of international
experts
Experts
Training Module 3: Checking and Management Review and
Qualification test
33
ﬁ EU - VIET NAM SUSTAINABLE ENERGY TRANSITION PROGRAMME [SETP] -::.Eiilbal - Q?@é glél;‘rrljj'#::;:
i e " o I GOALS

UNIDO EnMS Capacity Building programme
EnMS Experts training

Outputs:

v' Trained experts are able to work with enterprises to
establish and implement effective EnMS, in conformance
with ISO 50001

v' Trained experts are able to deliver the % day Awareness
workshop and present technical and financial assistance
available

v' Trained experts are able to deliver the 2-day Users training
to enterprises’ energy managers/personnel
v' Partners enterprises implement EnMS in line with ISO 50001

and improve their energy performance (i.e. save energy and

Experts
- costs)

Training

34
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UNIDO EnMS Capacity Building programme
EnMS Experts training - cont.2

Requirements for trainees :
4 To make a commitment to attend the full Expert training
program. Estimated time requirements per trainee
U 7-8 days for class-room training

. 10-15 days to work with one partner enterprise in
establishing and implementing an EnMS

Qualified trained EnMS experts will be recruited by the
UNIDO project to deliver % day Awareness workshops
and 2 day Users trainings

Experts

Training

SUSTAINABLE
DEVELOPMENT
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UNIDO EnMS Capacity Building programme
EnMS Experts training - cont.2

Requirements for Partner enterprises:

4 To send their energy management representative (other
staff optional) to the 2 day Users training
4 To allocate staff time (management representative and
other personnel) for
o collecting energy information and data
. working with national and international experts to
establish and implement an energy management system

v To make a commitment to implement EE measures that
meet agreed financial and economic criteria

Experts v To report to the UNIDO project on activities performed
Training and energy performance improvements (without
disclosing confidential information)

SUSTAINABLE
DEVELOPMENT

36
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Expert Training Approach
« PPTO2
* Expert Training — Phase 1
» Date
* Location
37
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What Will We Be Doing?

 Building national capacity

» Developing national experts who
can assist industry to implement
an Energy Management System
(EnMS)

* Learning through training and
practical application of an EnMS

Experts

Training

Target group:

EE consultants,
ESCOs, ISO 14001
experts and others

Objective:

Enable to provide
EnMS dev. & impl. TA
and training

38
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Phased Approach

* Three phases
—Phase I: Plan
—Phase II: Do
—Phase III: Check & Act

* Workshops to kick-off each phase

* Training, coaching and deliverables
are phase-driven

39
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Phased Approach
* Implementing a Plan-Do-Check-Act (PDCA) process

° Plan: establish the data, goals and processes necessary to deliver results
° Do: implement the processes
° Check: monitor and measure energy performance and the processes against

the policy, goals, targets, legal and other requirements, and report results

° Act: take actions to continually improve energy performance and the
energy management system

40
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Key Components
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Resources & Responsibilities

International Experts
National Experts

Attend all 3
Workshops

monthly
webinars

42
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Resources & Responsibilities

National International Experts
Experts

- Plant Coaching

43
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Resources & Responsibilities

National International Experts
Experts

Facilitate &
implement

44
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Calendar
List of Events
— Workshops (National Experts, International Experts)
— Webinars (National Experts, International Experts)
— Deliverables Submission (Demonstration plant,
National Experts)
45
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Presentation Outline

a) Understanding an EnMS
» Considerations
* Making connections
= Value to the organization
b) Expert role
* Implementation guidance
» Best practices
c) Typical barriers
d) Exercises
» Tools
e) Deliverables
=  Actions, documents & records

Expert training will have
some repetition from 2-
day end-user training but
will be more focused on

exercises.
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Tools - Examples

» Team Contact List

* Monthly Consultant Call Schedule
* Energy policy worksheet

» Energy Review Worksheet

* EnPI Tool

» Opportunity prioritization checklist
* Objectives & targets worksheet

SUSTAINABLE
DEVELOPMENT

GOALS
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Multiple Consultant Model

» Several national experts teaming with demonstration plant

to implement EnMS

» Conflicting messages and styles can delay implementation
» Teams will match consultants and companies
» Consequences of not working together:

- Not included in national training program

- Will not be certified as trainers or service providers

SUSTAINABLE
DEVELOPMENT

GOALS
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Remote Coaching
— Coaching of National Experts by International Experts
— Coaching demonstration companies by national experts
» Regular meetings:
= Monthly webinars for national experts by international
experts
* Bi-monthly meetings for demonstration plants and
national experts
» Website for posting deliverables and sharing documents
49
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EnMS Cycle

Commit

Improve Plan
($+CO,)

Do

50
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Exercise 02: Team
Building

Leadership Compass

SUSTAINABLE

GOALS

53

Exercise Format

Step 1:
Step 2:
Step 3:
Step 4:

Determine your work approach
Define your direction
Plan a vacation
Characterize work style

SUSTAINABLE

GOALS
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Step 1: Work Approach

1. Review the 4 approaches to work — North, South, East
and West.

2. Determine which work style best describes you.

3. Join your small group at the flip chart labeled with your
compass direction.

Having difficulty? Ask yourself:

*  What seems most comfortable?

*  Whatis your tendency when under pressure?

*  What is your first inclination when you get a new

project?
55
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North: The “Get It Done” person
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North: The “Get It Done” person
Approach to work

» Assertive, Active, Decisive

+ Likes to be in control and determine the course of events
* Quick to act, expresses urgency for others to act quickly also
+ Enjoys challenging people and situations

* Thinks in terms of the “bottom line”

+ Likes a quick pace and the fast track

» Courageous, Ambitious, and Confident

* Perseveres — Not stopped by “No”

* Goal-centered, ambitious

+ Hardworking leader who is comfortable being in front

* Value Words — “Do it now!” "I will doit.”

SUSTAINABLE
DEVELOPMENT

GOALS
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South: The Nurturer

SUSTAINABLE
DEVELOPMENT

GOALS
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South: The Nurturer
Approach to work
Friendly, likeable team player
Allows others to feel important
Supportive, nurturing and caring towards colleagues
Willing to trust others’ statements at face value
Peace-loving, sympathetic, and helpful
Feelings-based, trusts own emotions and intuition as truth
Able to focus on the present moment
Process-centered
Generous, non-competitive and likes to build on the ideas of others
Value Words: “Right” and “Fair”
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East: The Visionary
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East: The Visionary

Approach to work

» Innovative, Creative and sees the big picture

» Very idea oriented, focuses on future thought

* Risk-taker, adventurous, spontaneous

» Has insight into mission and purpose

» Looks for overarching themes and ideas

 Appreciates a lot of information

« Strong spiritual awareness, free spirited, unconventional
* Likes to experiment and explore

» Value words: “Option”  “Possibility”

SUSTAINABLE
DEVELOPMENT

GOALS
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West: The Analyst

SUSTAINABLE
DEVELOPMENT

GOALS
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West: The Analyst
Approach to work
Seen as practical, dependable, and thorough
Provide planning and resources to others
* Moves carefully, deliberately, and follows procedures and guidelines
» Use data to make logical and analytical decisions
* Weighs all sides of an issue, balanced
Introspective, self-analytical, focused, reserved
Careful, thoroughly examines people’ s needs in situations
Works well with existing resources — gets the most out of what has been
done in the past
+ Skilled at finding the fatal flaw in an idea or a project
Value Words: “Objective,”  “Organized”
63
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Step 2: Define your Direction

On the flip chart:

1. List what is really great about being your “direction

n

2. List what is really hard about being your “direction”

You have 10 minutes!
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Step 3: Vacation Planning

1.  Each group will plan a vacation. Describe the vacation
including what, where, how and why.
You have 15 minutes!
2. Assign a spokesperson.
3. Each group has 3 minutes to describe their vacation.
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Step 4: Work Style

1. Brainstorm the best ways to work with your “direction” .
Choose the top 3 ways to work with your “direction” .
You have 5 minutes!
2. Assign a new spokesperson.
3.  Each group has 2 minutes to describe the top 3 ways to work
with your “direction”
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See you in 45 min ©
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Context

External and internal context
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The energy context of your organisation is going to be a big driver for
success

Use it to create a sense of urgency

Use it to motivate top management

Communicate it to relevant people

Is cost reduction the primary part of your context?

Is climate change important to your management?

Is energy part of your decarbonisation plans?

Identify and plan for risks and opportunities
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Overview

External (PESTLE) /[

Maturity Matrix ./

Review |

Internal (SWOT) |/ -

Interested parties

Legal requirements

Drivers

\_ Forcefield Analysis /' |\ Barriers |/

k Action plans to address barriers to improvement

\_ Scope and boundaries
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External context: PESTLE analysis

« Political

» What are the political decisions that are likely to affect your use of energy?
E.G., Carbon tax, SDGs.

* Economical

* What might happen economically? E.G., rising energy prices
 Societal

* Is society changing related to energy and green house gases (GHGs)?
» Technological

* Are there technological changes that might help you?
* Legal

* What are the laws that apply to your energy use?
* Environmental

* Are there environmental issues? E.G., noise, pollution, GHGs.
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Context:

UN Chief: Mobilize the world to make the next
steps the right ones

Climate finance: Time to Prevention cuts drought

deliver
Source: UN costs
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June 17, 2021
Carbon dioxide concentration at Mauna Loa Observatory
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Source: https://keelingcurve.ucsd.edu
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World Greenhouse Gas Emissions in 2016
Total: 49.4 GtCO,e
Sector End Use/Activity Gas
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Internal Context: SWOT analysis
 Strengths

* What strengths does your organisation have related to energy management? E.G.
innovative, technical competence.

 Weaknesses

» What weaknesses do you have? E.G. lack of technical knowledge, lack of
leadership.

* Your weaknesses will be a barrier to success
» Overcoming them is a critical success factor
* Opportunities
» What opportunities exist? These might come from PESTLE analysis.

e Threats

* What threats are there to your organisation related to energy use? E.G rising
energy costs. These might come from PESTLE analysis.
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Interested parties
» Who is affected by your energy use or by your EnMS?

* E.G. Suppliers, customers, neighbours, regulators, employees, society,
management, HQ, etc.

» What are their needs and expectations?
* How are each of them affected and what do they need from you?

» Which are relevant and require action?

» How will you meet these needs and expectations?
* What will you do?

Some of the output will be "other requirements”
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Management Commitment
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Management’s Role _
« Without top management

commitment, the EnMS will
not succeed!

« Top management controls:

v priorities

© Management
. Partipation

v’ authorities
v’ resources

« Top management must be
engaged and visible!
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The foundation of management commitment

= Management commitment begins with buy-in to the business
value of a systematic approach to energy management

» Continued management commitment relies on continual
refinement and communication of the business value of energy
management

» Over time, the organization’ s own achievements and
improvements will demonstrate the business value of energy
management

» Need to consider the Context of the organization and the risks
and opportunities associated with energy management.
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Organizational Reality

It is imperative that energy
management goals flow through
the management hierarchy from

the top through middle
management to the employee on
the front lines, so that everyone
has a clear understanding of their
roles and responsibilities in
achieving those goals.
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Management Commitment Connections

Scope and
boundaries
Ener;
_gy Manag_ement Resources
policy Commitment
Management
Sponsor
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Management Commitment Connections
PLAN DO
Energy objectives and targets set Communicate importance of
Appropriate EnPls energy management
Energy performance in long-term
planning
Management
Commitment
CHECK ACT
Measuring of results Management review
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How does top management demonstrate commitment?

* Understand the needs and
expectations of interested parties

* Set the scope and boundaries of the
EnMS

* Establish energy policy
* Allocate resources
* Appoint management representative

* Approve formation of energy
management team

» Communicate importance of energy
management

* Ensure objectives, targets, and
appropriate ENPIs are established

* Consider energy performance in
long-term planning

* Ensure measurement and reporting
of results

» Conduct management reviews
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What are the responsibilities of the Management Sponsor?

* Plan, implement and continually * Make sure energy planning supports
improve the EnMS the energy policy
* Develop energy management team * Define and communicate
* Report to top management on responsibilities
« energy performance * Determine how to ensure energy
« performance of the energy management management system effectiveness
system * Promote awareness across the

organization
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Reporting is key!

* Reporting is a key element in
maintaining management
commitment

» Ongoing communication of
successes builds confidence and
buy-in

 Clear, concise information on
results makes best use of valuable
management time

* Value-added information leads to
informed decision-making
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Expert’s Role in Management Commitment

» Develop strategies for top
management involvement and visibility

» Promote ongoing refinement and
communication of the business case

* Mentor the management
representative

» Ensure framework for reporting to

management is established and
implemented

* Implement management review as an
action-based process
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Typical Barriers

» Competing organizational
priorities

» Resource constraints

* View of energy as overhead

* We are already doing this?”

*  “Not my job” mentality

* Information overload
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Value to the Organization

 Aligns energy management
with organizational priorities

* Ensures long-term
sustainability of the EnMS

» Encourages employee buy-in
and participation

* Provides visible
demonstration of
environmental leadership to
external parties
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Economic Take actions - Llackof
Social to improve the Commitment
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Legal | reduce energy Leadership
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Strengths - energy - lackof
performance)
Opportunities and to Resources
wterested Partlej improve - lackof
energy culture Knowledge
- Lack of Finance
Threats & 4
Risks External Barriers
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Exercise 3: Forcefield Analysis
« What are your drivers to improve energy performance?
Drivers and Plans to address  Responsable for
Opportunities ok i opportunities opportunity plans TRt dare iplsaishbon dats
From PESTLE and SWOT
analysis results, list the oW rtanit s thi
positive factors that will help i |rf190 a? ke How will this r ; When will the plan be | When was it actually
_ factor in helping to / ., |Who is responsible?
to develop and effective develop the EnMS opportunity be taken? completed? completed?
EnMS. This will be P,ES,T,LE P 5
and 5,0 from SWOT.
Note: This exercise should be repeated with senior management within the organization.
91
LU= VIET NAN SUSTAINARLE ENFAGY TRANSITION PROGRAMME[SETE]  »" ™" (ip et
&’ 1 -_Ekuhal - U”!‘G DEVELOPMENT
e S~ e o= GOALS

See you in 15 minutes!
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Scope and Boundaries

Scope and boundaries of the EnMS need
to be

> Defined
> Documented
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What Are You Including?
Property and Energy Systems
Buildings and Process
95
Is There Anything That is Not Included?

>

Y V V

Y

Do you have a building or location that you are not including?
Do you have a process or product line you are not including?
Is there an area on which you do not have energy information?

Is there an area where you cannot gain employee involvement
or participation?

Is there a different management team or decision structure?
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Scope and Boundaries

A clearly defined scope and
boundary allows the
organization to set clear
expectations and properly
focus their efforts

"
u
m
o
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Scope and Boundaries

Boundaries may represent
separate physical spaces
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Scope and Boundaries

Boundaries may represent
separate physical spaces that
are combined to be one Scope
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The Expert’s Role

» Ensure the scope and boundaries are defined
and documented

> Review the EnMS as the program develops
to ensure the scope and boundaries are
represented

» Review the energy information available and
ensure it covers the scope.

» If you do not have energy data you will need
to carefully consider your boundaries.
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Connections and Considerations

m Top management
commitment

m Energy review covers the
scope
m Competence awareness

and training cover the
scope of the system
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O Were all energy sources
considered?

O Were other relationships
such as corporate
purchasing addressed?

O Were other systems such as
ISO 9001 & ISO 14001
considered?
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Potential Barriers Value to the organization
» Existing management system only v'Allows the organization to focus
covers a part of the organization. their efforts
» Corporate controls certain v'Allows the organization to focus
functions such as purchasing, or their resources
design.
v'Allows the organization to clearly
» Limited energy data. communicate the expectations
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Actions, Documents and Records

% Review the organizational

goals
% Review the organizational /

boundaries e o

% Define the organizational
EnMS scope

% Document the scope and
boundaries of the EnMS

% Load the scope and
boundaries to the website
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System Driver

Management commitment

Legal and other compliance
Energy performance improvement

Energy objectives and targets

System Check

Energy planning

Training and communication
Operational controls
Procurement and design

Management review

SUSTAINABLE
DEVELOPMENT

GOALS
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Management Responsibilities
Sponsor and authorities
Management
responsibility
Management
. review
Energy policy
Energy
Energy planning objectives and
targets
107
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Policy Connections

Communication

Operational
controls

Energy policy
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Energy Policy

States the commitment of the organization

to:

+ Continual energy performance improvement
* Availability of information and resources to achieve

objectives and targets

* Compliance with legal and other energy requirements

Supports the commitment to:

Q Purchase of energy-efficient products and services
O Consideration of energy performance improvement in

design

@
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Energy policy basics

% Defined and approved by top
management

% Appropriate for the
organization

+* Provides the framework for
objectives and targets

@

% Documented

s Communicated

% Regularly reviewed
% Updated as needed
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Example XYZ Company Energy Policy

* As an energy intense manufacturer of specialt% glass, XYZ Company strives to reduce its
energy consumption and costs and promote the long-term environmental and economic
sustainability of its operations. We are committed to:

» Reduce energy use per unit of production by 25% in 10 years in our
manufacturing operations

« Ensure continual improvement in our energy performance
+ Deploy information and resources to achieve our objectives and targets
« Uphold legal and other requirements regarding energy

+ Consider energy performance improvements in design and modification of
our facilities, equipment, systems and processes

« Effectively procure and utilize energy-efficient products and services
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Drafting the Policy

* The policy can be a stand alone document or integrated with
existing policies

+ Consider a working draft from implementation team and senior
management for top management consideration

. IEnSlfre policy is appropriate to your organizational culture and to all
evels

* Promote initial discussion

* Collect viewpoints
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Communicating the Policy

+ Integral part of a management system awareness and
communication program—First piece of the EnMS that the whole
organization is exposed to

» Post the policy throughout your facilities/work sites, incorporate in
trainings, place on intranet, etc.

* Be creative in communication: backs of ID tags, on hard hats, in
annual report, websites, paycheck stuffers, etc.

* Plan for how the policy will be communicated to part-time and
temporary employees and to contractors and suppliers working on
your site.
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Expert’s Role in the Energy Policy

» Check for existing energy,
environmental or sustainability
policies

> Set a timetable for policy
development and implementation

> Provide strategies for ensuring
employee understanding of the
policy

» Ensure the connections to the
EnMS are made as the policy is
implemented
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Typical Barriers

* Too lengthy or
complicated

« Too many levels of
management approval

* Resistance to integrating
the energy policy with
other management system
policies

SUSTAINABLE
o OPMENT

GOALS
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Success Factors

» Aligned with other organizational
policies
» States required commitments

» Minimizes additional
commitments

> A policy that is easy to remember
and understand

* Sometimes mnemonics are used

* One page or less — one
paragraph or less would be
better!
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Value to the Organization
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> Visible statement of top
management commitment

» Sets strategic direction

» Establishes energy as a
priority

»Communicates energy
performance commitments

» Supports sustainability
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Deliverables

» Develop the energy policy
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Exercise 05: Develop Energy Policy

» Review the ABC Company Quality and
Environmental Policy

« ABC Company has decided to integrate its energy
policy with its existing Quality and Environmental
Policy.

+ Revise the ABC Company Quality and
Environmental Policy to include the required
commitments of an energy policy.
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Day 1 End
Thank You

120




. e STy
:ah R VIET NAM SUSTAINARLE ENERGY TRANSITION PROGRAMNE [SETP] I Global - @wj gﬁ‘!&::,m;
p—m 0 S s =T p et GOALS

Energy Management System (EnMS)
Expert Training

UNIDO International Energy Efficiency and EnMS Training

Module 1 Day 2

Delivered by: Richard Morrison, Stefan Walta
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Housekeeping

Emergency Exits
Toilets

Mobile Phones
Breaks

Lunch

Please restrict email to
break times

Interact and ask questions
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Today
Start Time  End Time TOPIC DURATION (min) EXERCISE (min)

08:30 08:45 ENERGY MANAGEMENT PLANNING PROCESS 15
08:45 09:30 LEGAL AND OTHER REQUIREMENTS 25

*  Exercise 06: Legal & Other 20
09:30 10:00 ENERGY REVIEW - Part 1 15

*  Exercise 07A: Evaluate energy consumption 15
10:00 10:15 BREAK 15
10:15 12:00 ENERGY REVIEW - Part 2 60

*  Exercise 07B: Energy Balance & SEUs 45
12:00 13:30 LUNCH 90
13:30 15:00 ENERGY REVIEW - Part 3 60

*  Exercise 07C: Energy Opportunities 30
15:00 15:15 BREAK 15
15:15 16:45 ENERGY PERFORMANCE & CALCULATING ENERGY SAVINGS 60

*  Exercise 08: Calculate Energy Savings 30
16:45 17:00 Daily Wrap Up 15
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Energy Management Planning Process
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Planning

Manazsment
Participation

| Daytoday

How much energy am | using?

Where am | using it?

What Legal requirements are related to my
energy use?

What Other requirements are related to my
energy use?

Which are significant users?

What is driving it?

Who is influencing its use?

Do | need to have an energy audit?

System Optimization

Renewable energy options

Are there legal or other requirements?
Develop baseline & indicators

Set objectives and targets

Action Plans

SUSTAINABLE

GOALS
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Introduction

Detailed look at the planning part of an EnMS

This is the set up of the main part of your system

Remember the purpose is to improve energy
performance, i.e. to save energy

SUSTAINABLE

GOALS
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What is planning?

We have a policy with management support, resources,
strategic direction and committed team members

We now want to translate this policy into an

action plan

for improved energy performance

SUSTAINABLE
DEVELOPMENT

GOALS
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Energy Planning

Energy
Performance
Metrics

Legal and other Energy

requirements Review

Objectives,
Targets &
Action Plans

SUSTAINABLE
DEVELOPMENT

GOALS
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Develop plans — core workflow
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Planning process

w e Legal and Other Requirements
% e Energy Review |
% e Baseline

e EnPlIs
% e Objectives, Targets, Action plans
& e Review and update ]
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Legal and Other Requirements
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WHAT THE EnMS MANAGES

LEGAL REQUIREMENTS SIGNIFICANT ENERGY ENERGY

USES
AND PERFORMANCE

OTHER IMPROVEMENTS
REQUIREMENTS

12
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. * How much energy am | using?
Planning &Y &
e : * Where am | using it?
Management p
B *  Which are significant users?
* Whatis driving it?
* Whois influencing its use?
* Dol need to have an energy assessment (=audit)?
If yes, focus it
* System Optimization
* Renewable energy options
® Are there legal or other requirements?
® Develop baselines & EnPls
® Setobjectives and targets
ot hed * Action Plan
13
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Planning

Legal and

other
requirements

Energy
Performance
Metrics

Objective,
Targets &
Action Plans

14
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Legal requirements

Develop a Ensure
Registry Connections

. Trading
Operational
controls

Evaluation

Records

Communication

15
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Examples

» Energy Act 2008, National Energy Efficiency Strategy and the Renewable

» Strategy : For Mining and Industry: A Target Final Energy Demand Reduction of 15% by
2015

» The Department of Environmental Affairs looking at GHG emission targets (already there
is an emissions tax on new vehicles)

* The DOE (in progress or under consideration)

» regulations around energy management plans (including energy management
opportunities/projects and self-imposed savings targets for large users),

+ the reporting of energy consumption data to the DOE annually,
» a provision for measures to be adopted in the event of energy shortage,
» a mandatory standard on EE motors and appliance labelling for household appliances etc

Source: South Africa

16
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Exercise 06: Registry with Connections
* Regulation title with a brief description or the Other requirement with a brief
description
* Reference
* Who is responsible
* How often is it reviewed
* What operations/processes/equipment are affected
*  What persons are affected
*  What records or documents are needed
*  What training is required
*  What communication is needed
* Evaluation of requirement (Checking connection)
17
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Exercise 06: Registry with Connections
{J‘ﬁ. Pratical Guide for @ R e

Implementing an Energy Management System

| Energy Management System Tools
| Legal

ik > L
[ =l = B el R T T
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Other requirements

Identify the Other requirements

Tax incentives Customer Requirements  Voluntary Agreements

A 4

Develop a list of Other requirements

Determine what needs to be done to meet the

other requirement

SUSTAINABLE
DEVELOPMENT

19
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When Things Change

» Remember - when activities, equipment, or processes
change, legal and other requirements need to be checked!

» Recognize relationship between regulated activity process
owners and requirements

g
7

When management changes review priorities

and organizational commitments

SUSTAINABLE
DEVELOPMENT

20
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Expert Role in Legal requirements and Other requirements

Set a timetable for the
identification to be completed

Review the current status of the
legal and other requirements
identified

* Ensure the connections to the
EnMS are made as the system is
implemented

 See if there is an existing process
that you can leverage such as
ISO 14001
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Typical Barriers

« Knowledge of the process

* Knowledge of the
regulations

* Knowledge of the
organizational
commitments

« Requirements not currently
implemented

22
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Value to the Organization

 Clear understanding of regulatory
requirements

 Clear understanding of and related
penalties/costs for non-compliance

* Registry of legal requirements and
other requirements for use

* Evaluation records of legal
requirements

* Clear accountabilities
e Clear communication

23
ﬁ U - VIET NAM SUSTAINARLE ENERGY TRANSITION PROGRAMME {‘ ;;Elbal - @@ SUSTAINABLE
e mpwt T GOALS

Actions, Documents and Records

> Review the National, Regional and local
legal requirements

» Review the organization’ s other
commitments

> Develop the registry of legal and other
requirements

» Complete the table for requirements
and connections

» Plan for the evaluation of legal
requirements and other requirements

» Load the registry to the website

24
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Energy Review
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* How much energy am I using?
* Where am I using it?

Participation

*  Which are significant users?
*  What is driving it?
*  Who is influencing its use?

* Are there opportunities for
improvement?

*  What is my future energy picture?
* Renewable energy options

* Are there legal or other
requirements?

« Develop baseline & indicators
+ Set objectives and targets

| Dayroday ° ACtiOn P|anS
:  operations

26
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Planning

Energy
Performance
Metrics

Legal and other Energy

requirements REVieW

SUSTAINABLE
DEVELOPMENT

GOALS

Obijective,

Targets &
Action Plans
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Energy Review

Legal and other Energy Objective,
e Energy Review Performance Targets & Action
requirements U
Metrics Plans

Analyze Significant

Energy Use Energy Use

Opportunities for

improvement

28
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What are my energy sources, uses and consumption levels?

* Electrical, natural gas, propane, hydro, wind?

» What facilities, systems or equipment are using energy?

* What data do we have and where/how can we get it?

* What data do we need and where/how can we get it?

* How much energy are we using?

* How much did we use in the past?

* What are energy predictions for the future?

* What are the trends?

* Where do we stand against benchmarks?

29
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Analyze Energy Use & Consumption

* Collect past and current monthly consumption data at the facility level (energy
bills)
* Determine what other data may be available for analysis
» Sub-meter data
» Interval data
» Equipment information
» Other data
» Determine PAST and CURRENT energy consumption by use

* Note: The time period for data collected will depend on your organization and
what data is available.

30
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Identify all energy sources that cross the boundary as identified on Day 1
Total Plant
Energy
1 1 1
Off-site
Electricity Generated Natural Gas Propane
Steam
Utilize flow charts to assist in the energy sources identification
31
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Analyze Energy Consumption

Electricity Meter #3
. AccountID 129 Location = Main Building PPD 62000
Met_-'er re_ad_lngs for Account Number _ 30-872-086 Building 0054
main building
Billing Period Days kWh per Day Peak kW Amount Cost per Day
FY 2006
6/30/05 - 7/27/05 27 352,000 13,037 680 $17,600  $651.85
7/27/05 - 8/30/05 34 380,000 11,176 720 $19,000  $558.82
8/30/05 - 9/28/05 29 373,200 12,869 720 $18,660  $643.45
9/28/05 - 10/28/05 30 296,000 9,867 640 $14,800 $493.33
10/28/05 - 11/29/05 32 336,000 10,500 600 $16,800 $525.00
11/29/05 - 1/3/06 35 283,600 8103 880 $14,180 $405.14
1/3/06 - 1/30/06 27 271,600 10,059 680 $13,580  $502.96
1/30/06 - 2/28/06 29 284,000 9,793 720 $14,200  $489.66
2/28/06 - 3/30/06 30 322,800 10,760 680 $16,140  $538.00
3/30/06 - 4/27/06 28 318,000 11,357 680 $15,900 $567.86
4/27/06 - 5/30/06 33 348,400 10,558 640 $17,420  $527.88
5/30/06 - 6/13/06 14 140,800 10,057 600 $7,040 $502.86
Total 3,706,400 10,651 $185,320 $532.53
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MAIN PLANT
FOSSIL FUEL CONSUMPTION
JAN 2006 - DEC 2007

FACILITY UTILITY SUMMARY REPORT
Main Plant =3

MONTH DAYS ELECTRCTY BUECTRIGITY  Fossd FOSNIL  WATER  WATER
LIRE i COST()  FUELUSE  FUEL COST usE cOFTH § me
(MNETL) o (HEAL| o
P
o | @ T T L v W
s xar £ AL ABLAET b LT a " ——
wamr | & o i . T e 0 i S
e | e T i i 3 o
e = T whar T - 5 " o
: T T R T T I
o | e T m | veass 5 O s
| m e o e | v 5 "
= | = e o naw e = =
war | = [ v £ o s o o o ——
wrmr | = i ) e ) ) 0 B s S GO
v | = e T | wonan 0 w T v fai Fooa FHe dpoy
| ® T T T | wonar ) 0 ) o
TOTAE I HEINTM SMEan LR 10w ] R W
TOTAL ENERGY TOTAL COST
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ELECTRICITY ACCOUNT REFORT

Utility Account

EL_RTP#2
Re ports RTP KWH ACTUAL BALING BASE RTP KWH TOTAL  #MWH coaT
DEMAND CEMAND BHH COsT cosT PER DAY
3T
N i = o] ] amen | e
= x0T @ e w04 a BEIT T4 ;T
1R oo w [ wE a B SusE SXEEE
| = e ] e |
o e == ST e | e |
] == = e e e
| S s T | |
| A = = 5 | e e
] S| e = 5 W R
| | e e 7 % o | | ] v
ez ] e mnET EE ] a " o T Ll A
TOTALS a3 22,581,148 ATeE e $1483.485 60411 2306565 E.008 $7.25%
COST RTP COST BREAKDOWN

-

Tt e
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Analyze Energy Use

Utilize flow charts
*Energy sources &

consumption Total Plant Energy

*Energy use & Consumption
(kWh/month)

consumption

Off-site Generated
Steam
(kWh/month)

Natural Gas
(kWh/month)

Electrical Energy
(kWh/month)

Propane
(kWh/month)

SUSTAINABLE
DEVELOPMENT

GOALS

Motors Heaters Steam Heaters Steam
(kWh/month) (kwh/month) (kWh/month) (kWh/month) (kWh/month)
J
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ENERGY BALANCE REPORT
Analyze Energy Use i
SYSTEM ELECTRICITY MMBTU FOSSIL FUEL MMETU TOTAL MMBTU
[mvac 10081 | 42% 0| oos 1008 | 08%
[Production & 45021 | 18TR 1034562 | T4E% 1072603 | 65.5%
[Praduction 0 A EED 186 | 00% 17884 | 1%
Staam | 2073 | 1% B7883 | Bawm 90958 | 58%
[other ] 185623 | sme% 20145 | 188 42560 | 262%
TOTAL 241,706 1,383,087 1,624,403
TOTAL ENERGY

[ e000 450,000 500,008
MMEBETU

1000,048

1,200,880
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GOALS
Expert’s Role in Energy Use
* Aid the facility in collecting high level data on each energy
source
» Collect past and current monthly consumption data at the
facility level (energy bills)
» Determine what other data may be available for analysis
+ Sub-meter data
+ Interval data
Equipment information
+ Other data
37
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Expert’s Role in Energy Use

* Assist the facility in determining PAST and CURRENT energy
consumption by use

 Help the facility determine the appropriate period for
analysis

 Help facility analyze data for trends, drivers affecting energy
use, comparison to benchmarks, potential problems, etc.
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Typical Barriers

Lack of data

Production and energy data on
different time frames

Lack of metering
Meters not calibrated
Data not organized for analysis

Notion that energy data not
Important to equipment
operation

SUSTAINABLE
DEVELOPMENT

GOALS
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Value to the Organisation

A

nalysis of Past and Present Data

»Identifies most costly uses
»>Identifies trends

»Highlights problems early

»Forms basis for comparison

>

Used to evaluate progress

SUSTAINABLE
DEVELOPMENT

GOALS
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Deliverables

* Energy Review — Gather current energy data
» Energy Review — Locate & secure past energy data

* Criteria and methods used to locate, collect, organize and
analyze energy data

» Energy data

41
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Exercise 07A — Evaluate energy consumption

 Discuss how many different energy sources your company has.

 Enter available utility data and information into the billing
worksheet; is there any utility data missing?

* Review graphs of utility data; what are the energy consumption
trends. Why?

« Calculate unit energy cost for electricity and all other fuels.

« Convert energy consumption data into a common unit (kWh or
GJ); which energy source is the most expensive per unit?
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See you in 15 minutes!
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Energy Review

Opportunities
1{e]§
improvement

Analyze Energy Significant

Use Energy Use
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Significant Energy Uses

» Significant component of the
organization consumption

» Equipment, processes, facilities,
systems

» Considerable opportunity for
improvement

» Determined by organization!
» Document methods and criteria

45
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Significant Energy Uses

» Identify parts of the organization that can
significantly affect energy use and consumption
and determine current performance

* Facilities

* Equipment

* Systems

* Processes

* Personnel working for or on behalf of the organization

» Determine relevant variables affecting significant
energy uses and consumption.

* Estimate future energy consumption and use
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Significant Energy Use Identification

Use facility and process flow diagrams to identify energy
uses and interactions

Show primary and secondary energy streams

Use previously collected data to determine energy use

Is additional data required?

Group equipment and processes into logical systems
Which people affect the energy use of that item/system?
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How to quantify each energy user

* Do you have sub-metering?
* Automatically logged to a database
» Manual readings

* Meters accurate and working
* Data collection process working, consistent and accurate
» Do you have local meters?

* These can be read manually and calculated/estimated
» Care with time of readings

* Motor List, Heat Balance, Sankey Diagram
« Ideally identify at least 80% of energy use
 SEU list is the basis of much of the EnMS
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Motor List

Hours run meter reading, estimate of

1|Cooling Water Pump #1 20 4200 05 039 45 18,900 [shares load with #2 0.0189|speed, estimate of nameplate % insert ref nos from opp list _|Cooling wate!
Hours run meter reading, estimate of|

2|Cooling Water Pump #2 20 4200 1 09 18 75,600 0.0756|speed, estimate of nameplate % Cooling water
Hours run meter reading, estimate of|

lic pack drive 100 250| 1 09 90! 22,500 |used i i 0.0225|speed, estimate of nameplate % Production

review of operator logs, estimate of

4|Seal cooler pump 1 8400 1 09 0.9 7,560 almost always 0.00756|speed, estimate of nameplate % Production
review of BEMS data, other items

5[AHU 1 Fan 10 8400| 0.8 09 5.76, 48,384 night and weekend 0.048384 | estimated HVAC

6 1 03 0] - 0

7 1 03 0] - 0

8 1 03 0] - 0

Use the UNIDO tools ER3 tab to assist
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Heat (energy) balance

* Use what you know:
* Steam flow
* Feedwater flow (= steam flow approximately)
* Fuel flow (heat flow = fuel flow * efficiency)
* Gas bills
* Hot water flow and temperature difference (dT) (Q=m*Cp*dT)
* Build up a balance - Y &
* Heat in = heat out
« If you have a significant gap, you may need to measure it
* Ultrasonic flow meters, portable heat meters
» More challenging than electrical power
* Typically fewer measuring points

50




ﬁ U VIET NAM SUSTAINABLE ENEAGY TRANSITION PROGRAMME »{;;Elbal @ SR
e mpwt . .E_ i i GOALS
SEU Sankey Diagram
Energy Efficiency and Renewable Energy. . :
W
Fuinace Nase Heheat funace i’ﬁ;}:ﬁz.’ Other 'gsgm Legend:
Furnace heat
input
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Significant Energy Use Identification

* Organize data in _energ_%/ balance or
other method to identify equipment
and processes

» Use internal knowledge to add to list

» Techniques
* Energy balance
* Ranking methods
* Six sigma tools
» Other data analyses

* Remember Pareto Rule (80/20)
» Start with a few
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Others Others
Drers TGN %77 O
Ovens 05
Pumps
Pumps 1 Dryers
6.146.6 Lighting
Dryers Hot water Tag
RSN Conp Al
Lighting ] Refrigeration 692,092
. Dryers 371,888
Comp Air
4,250,3
Steam - 00 Hot water 866
. . 651,1
Refrigeration 45 Steam 012
0 \wwh per ye1a 0,000,000 0 K O%%r())()g;r0,000,000 0 eurggq)gpgearaoo,ooo
Electricity Heat Electricity + Heat
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Significant Energy Uses (SEU)

ENERGY BALANCE REPORT

Mine
SYSTEM ELECTRICITY FOSSIL FUEL TOTAL
1,000 kWh 1,000 kWh 1,000 kWh
[Blunging l 13,541 30.6% 0 0.0%| 13541 27.1%
[Compressed Air l 567 1.3% 0 0.0% 567 1.1%
[Steam System l 53 01%| 5673| 97.6% 5726 | 11.4%
[Tank Mixing l 3,449 7.8% 0 0.0% 3,449 6.9%
[High Shear l 16,677 37.7% 0 0.0%| 16677 | 33.3%
[Pumps - Water l 4,999 11.3% 0 0.0% 4,999 | 10.0%
[other l 4,934 11.2% 138 2.4% 5072 | 10.1%
TOTAL 24,220 5,811 50,031

2000
wnooa

oo

Total Energy

F .

¢ £ A
o £ &
~- s " A e,

¥ S
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Rank Uses
Description kW % Annual $
Melter 9634 534%  $2959,879
Hi Press Air Compressor, 2330  129% $715.852
Med Press Air Compressor 780 4.3% $239,641
Med Freq. 545 3.0% $167,442
Forming Fans 494 2.7% $151,773 66% of
Oven Scrubber 450 2.5% $138,255 total load
Scrubber 414 2.3% $127,194
Cooling Water 407 2.3% $125,044
Filtered Air 373 0.0% $114,598
Fans 336 1.9% $103,230
Med Freq 320 1.8% $98,314
East Scrubber 255 1.4% $78,344
Forming Fans 150 0.8% $46,085
F.Fans West 4,5 122 0.7% $37,482
Line Drive 69 0.4% $21,199
Other loads and misc. 1,241 6.9% $381,276
100% Load Factor kW 18,042 100.0% $5,543,090
55
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Another Method to Determine Significance
Rating Description
Criteria 1 2 3 4
Percentage of (0-10% 11-25% 26-50% 51-100%
total plant
energy
consumption
Value of Less than $10,000- $25,000- Greater than
anticipated $10,000/year |$25,000/year $100,000/year |$100,000/year
opportunity
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SEU List

 Develop list in order of
magnitude of energy use

+ Identify variables that affect
energy use

» Determine performance of
systems related to significant
energy uses

+ Identify systems with potential
savings opportunities

* Track and analyze
* Prioritize by selected method
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SEU Pie Chart

Significant Energy Uses For Mining
Operation

m Blunging
m Steam System
High Shear

Other

SUSTAINABLE

RS

58




. 0 e =
:& EU - VIET NAM SUSTAINABLE ENERGY TRANSITION PROGRAMME [SETP] ‘..G!ﬂhal - Qywj g%‘g:‘?‘%‘i—f
. R r— =T e ki GOALS
Simple Steam System
e
e ._.J e |
STEAM
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COOUNT WATER TOORAN PG
,
At T DR
MAHELP VPATER
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Steam System Perspective

A profile of losses operating a 5000 kW boiler with NG at

60% firing rate (annual fuel bill = $800,000)

Boiler Losses

Stack Losses 18%
Blowdown Losses 1%
Surface Losses 3%
28%

Distribution System Losses

Insulation Losses 7%
Steam Leaks 6%
Blowing Traps 5%
Flash Losses 11%
Return Losses 9%
38%

$144,000
$ 32,000
$ 24,000
$200,000

$304,000

Combined Losses 66% $504,000

System Efficiency 34% $296,000
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Connections to Significance
Con_1p_etence, Operational
training and
control
awareness
Objectives, Monitoring,
targets and measurement
action plan and analysis
Significant
uses
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Operational Controls for Steam System

What sort of things would an auditor look for?

> Boiler operations criteria, start up, shut down, sequence, standby

> Boiler operator competence / training
> Maintenance procedures/records:
. Steam trap survey, repair / replacement
« Insulation repair / replacement
. Boiler tube cleaning, water-side, fire-side
+  Steam leak survey / repair
+  Combustion tune-up records
» Monitoring & measurement:
*  Regular combustion, flue gas analysis
*  Make-up water meter readings
. Meter readings of fuel input
+  Water quality testing (BW, CR, FW, MU)
. De-aerator temperature / pressure records

+  Calibration records for steam system energy consumption meters
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Continual Improvement
» Start with a few significant uses — keep it manageable!
» Add to the identified significant energy uses over time,
improving the efficiency and control of more equipment,
systems, and processes.
« Addressing the connections associated with significant
energy uses will quickly consume resources!
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Significant People

* Who operates the SEUs?
Who maintains the SEUs?
Who engineers the SEUs?
Who manages the SEUs?
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Types of People

Immediate and direct impact
« SEU Operators

* Maintenance and service personnel
Influencers

* Managers, supervisors, leaders

Production people
People who see things differently

* Cleaners
* Security
« Safety Officers

SUSTAINABLE
o oP

GOALS
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Estimate Future Energy Use

To estimate future energy consumption by use, consider:

How will product mix change in the next 3-5 years?
What is production level expected to be in 3-5 years?

What operating equipment will be utilized (or idled) due to new product
development, production mix or production volume changes?

Will the same number of hours per year and shifts be operating?

What are economic and industry forecasts indicating with respect to
energy budgets or supply?

Are supplier or material changes expected?

SUSTAINABLE
o OPMENT

GOALS
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Expert’s Role in Significant Energy Uses

» Help organization determine who/what can
significantly affect energy use and consumption

* Facilities, equipment, systems, processes and personnel (employees or
contractors)

» Help organization organize energy use data

» Help organization identify analysis method for
determining significance
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Expert’s Role in Significant Energy Uses

* Help organization determine the significant energy uses

* Large energy consumer and/or large potential for energy performance
improvement

* Keep identified significant energy uses to a minimum

* Help organization determine the performance of components related to
significant energy uses

* Help organization estimate future energy use
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Typical Barriers

» Not focusing on large energy users and
systems

* Not including a cross-functional team
when determining significance

+ Identifying too many significant systems
 Inadequate submetering
» Inadequate data analysis

 Lack of connection with organization’ s
strategic focus for future energy use
estimation

» Focus on data or system inadequacies
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Value to the Orga nization Significant Energy Uses

> Identifies most significant energy uses

» Identifies most costly uses or uses with greatest
improvement potential

» Highlights variables that affect significant
energy uses

> Serves as a basis for comparison
> Estimation of future data

> Identifies potential future supply and demand
issues

» Highlights opportunities for different
purchasing practices
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Exercise

Review the Case Study for KRM Mining Co.
Using the Simple Energy Profiler tool,

> Enter utility data

> Enter the energy equipment and
systems

®,
o

Look at the energy balance
Determine the top energy consuming
equipment & systems

.
o

SUSTAINABLE
DEVELOPMENT

GOALS
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Deliverables

« Identify significant energy
uses

» Energy Review — Estimate
future energy use and
consumption

SUSTAINABLE
DEVELOPMENT

GOALS
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Exercise 07B - Significant Energy Uses
* Enter the information for your company’ s motors into
the Motor List worksheet in the Energy Balance
spreadsheet tool.
 Enter the information for your company’ s heat users into
the Heat Users worksheet in the Energy Balance
spreadsheet tool.
* Make estimates where there are gaps in information
» Answer the following questions:
* Does the equipment entered account for 100% of energy consumption?
* What are the largest motors and heat users?
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See you in 45 min ©
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Energy Review

Analyze Energy Significant Opportunities for

Use Energy Use improvement
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Connections

Significant energy uses | Data analysis of past and
provide focus for energy present data reveals
analysis opportunities

Opportunities

Baseline is benchmark
for performance
measurement to

validate opportunity

Opportunities provide
input for objectives and
targets
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Prioritized List of Opportunities

« Identify and prioritize energy
performance improvement
opportunities, including
where applicable,

* Potential energy sources
» Renewable energy sources
* Alternative energy sources
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Sources for Identifying Improvement Opportunities
Energy
Assessments
System
SEU analysis Optimisation
study
DT'Yer. Staff ideas
Identification Note: EPO = Energy
Performance
Opportunity
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Energy Assessments
Information on: Outcome:
° Equipment + Evaluate energy performance
. Systems « Help identify opportunities
’ Processes * May determine significant uses
. Facilities
About:
° Purchasing
. Use
. Reliability
. Storage
. Disposal
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Examine potential for renewables and alternative energy sources

» Which renewable sources are available?
* Solar (thermal or photovoltaic)
* Wind power
* Biomass
* 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)
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System Optimisation

Examine the whole system and not individual components

Establish user requirements and specification
« Examine opportunities with use

Examine opportunities with distribution

Examine opportunities with generation last.
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Typical system approach process

 What does the user need?

* Consider variations, e.g. seasonal, occupancy, production schedules, alternative
services, etc.

» Optimise use of the service
* How is it used, operations, controls, etc.

 Optimise distribution of the service

* Leaks, pressure drops, insulation, etc.

» FINALLY optimise generation of the service

* Boilers, chillers, air compressors, pumps, etc.
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Pump system example

Minimise user requirement
Shut bypasses

Determine actual flow and
pressure requirement

Reselect motor and pump

Replace 150m3/h with
25m3/h

Save 75% or 176MWh p.a.
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EPO Database

» Develop a list of all potential ideas
* Select items for implementation
« Plan and manage their implementation

1|Fit VSD to boiler fan Steam  [Low 5000 1.43 | 3500 I3 01/04/2011|Approveq | S8 service company 01/04/2011
to commission
Replace lights in . -
L Lighting |Med 3000| 200 | 1500 KL 01/05/2011Idea waiting approval 01/05/2011
Train operators in
Mgmt L 1 .10 | ###4 B 1/12/2011 i 1/12/2011
3| efrigeration efficiency | & |-°W 000|010 i 01/12/2011in progress 01/12/20
R il i
4|Reduce chiller condensing|o .o [y 0 - | as00 18 01/02/2011idea are there any risks 01/02/2011
pressure
Train cleaners i ing in rel
raincleaners in enery | yiomt |Low 300] 0.30 | 1000 I3 01/03/2011idea prepare material Assume 3% saving in relevant 01/03/2011
| vigitance areas of the plant

84




& U - VIET NAM SUSTAINARLE ENFRGY TRANSITION PROGRAMME [SETP]

Sl ﬁ#.O
« Global RS
o gm @

SUSTAINABLE

i - o= GOALS
Prioritization of Opportunities
« Compile a list of opportunities from energy
assessments, employee suggestions, etc.
» Determine and document prioritization criteria
» Apply the prioritization criteria uniformly to
develop a prioritized list of opportunities
85
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Example Criteria Rating

Rating Description

Criteria 1 2 3 4
#1 - Anticipated Less than $10,000- $25,000- Greater than
annual energy $10,000/year $25,000/year $100,000/year $100,000/year

savings

#2 - Expected time | Greater than 12 6-12 months Less than 6 Immediately
required for months months

implementation

#3 - Simple Greater than 36 13-36 months 6-12 months Less than 6
Payback months months

#4 - Estimated 20% < Cost 10% < Cost < 20% |5% < Cost < 10% Cost < 5%

Cost

Capital budget

Capital budget

Capital budget

Capital budget

#5 - Environmental, | Increased Minimal negative |No change to Improved
Health, or Safety gative impact t on envir tal, envir tal,
Impact on envir tal, | envir tal, health, and/or health, and/or
health, and/or health, and/or safety dition safety dition
fet; ditions fet; ditions

86




sU! IME

. i E‘éia“' @ SUSTAINABLE
s e ) _..E_ N GOALS
Example Prioritization
Opportunity Rating
Opportunity Criteria | Criteria | Criteria | Criteria | Criteria| Total
Description #1 #2 #3 #4 #5 Rating
Insulate steam pipes 2 3 4 4 4 384
Replace fluorescent 2 2 2 3 3 72
T-12 lighting with T-8
lighting
87
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Which opportunities to implement?

High

Investment
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Exercise 7C Energy Opportunities

Review the list of energy performance
opportunities for drying - KRM Mining
Co. case study

Using the Opportunity Prioritization Tool,

* Determine what criteria you will use to
prioritize opportunities

 Evaluate opportunities and rank them

SUSTAINABLE
DEVELOPMENT

GOALS
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Expert’s Role in Identifying Opportunities

* Help organization determine methods for identifying

opportunities

* Energy review and driver identification
+ SEU analysis

* Energy assessments

* System optimization study

* Employee ideas

* Help organization prioritize opportunities

» Determine method
« Establish criteria
* Rate and prioritize

SUSTAINABLE
DEVELOPMENT

GOALS
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Typical Barriers
 Lack of opportunity identification
* Neglecting employee input
* Focus on one method for
opportunity identification
« Failure to establish prioritization
criteria
* Failure to document prioritization
criteria and decisions to ensure
consistency
* Failure to prioritize
91
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Value to the Organization

» Comprehensive list of
opportunities

* List of prioritized
opportunities

» Adequately focuses
organizational resources
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Energy Review Methodology
Whatever method and selection
criteria* you use —
DOCUMENT IT!
*You determine the criteria for
“substantial energy
consumption” and/or
“considerable potential for
improvement.”
93
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Maintenance of the Energy Review

Document criteria and method used to develop energy
review

L]

L]

Ensure it is completed in a consistent fashion
Update energy review

How frequently will the energy review be updated?
What constitutes a major change? S o
Who will be responsible for updating the energy review?

How will the person responsible for updating the energy review
know that a major change has occurred?

What process ensures the energy review is updated on a
defined interval and based on a major change?
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Expert’s Role in Energy Review

* Assist the facility in documenting the criteria and method used
to develop the energy review

* It is suggested that the data collection and analysis process be documented
as it is completed to ensure it is easily repeatable

+ Aid the facility in developing an update process
* How frequently will the energy review be updated?
* What constitutes a major change?
* Who will be responsible for updating the energy review?

* How will the person responsible for updating the energy review know that a
major change has occurred?

* What process ensures the energy review is updated on a defined interval
and based on a major change?

SUSTAINABLE
DEVELOPMENT

GOALS
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Typical Barriers

* Failure to start with high level data and work down as time
allows

» Obtaining too much specific information about every piece of
equipment

* Failure to collect high level data on each energy source
(propane, #2 fuel oil, etc), no matter how small

SUSTAINABLE
DEVELOPMENT

GOALS

* Failure to define and document the data collection and analysis

process as you go along to ensure it is easily repeatable
« Unable to use the energy review data in making decisions
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Deliverables

* Energy review

» Criteria and methods used to develop energy review

 Defined energy review update process
[ _ % R o
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See you in 15 minutes!
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Energy Performance & Calculating Energy
Savings
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Management
Participation

Davy to day
©  operations

How much energy am I using?
Where am I using it?

Which are significant users?
What is driving it?

Who is influencing its use?

Are there opportunities for
improvement?

What is my future energy picture?
Renewable energy options

Are there legal or other
requirements?

Develop baseline & indicators
Set objectives and targets
Action Plans
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Planning

Energy Objective,

Energy Review Performance
Metrics

Legal and other

Targets &
Action Plans

requirements
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We need to be able to tell if our performance is improving

* This sounds relatively easy

* It is often not easy Baseline & Monitoring,
EnPls Measurin.g &
* This topic affects many Al
parts of the EnMS  erey
Baseline
EnPlIs
Monitoring and measuring (checking) Ret%or::apnearézmanrlce Action Plans

Verification of savings (action plans)
Identification of waste
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What is M&V?

M&V= Measurement and
Verification

Is the process of
determining energy
performance following a
defined protocol

B s
~ L. T GOALS

M&YV Propocols & Standards
ISO50015
EVO: IPMVP (2007)
U.S. DOE: Superior Energy
Performance M&V Protocol
ASHRAE: Guideline 14

. . SATS 50010
Multiple protocols in use
What do you use?
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M&YV Protocols

Guide to good practice, NOT a design manual
May need M&V expert

NOT a "Cookbook” or set of prescriptive procedures

Improved energy performance results from a reduction in

either energy consumption or use, or both

We cannot measure what we do not have

We do not “measure” this reduction

BUT

We can measure energy consumption, and

Following a strictly defined PROTOCOL, we can analyze

measured usage to arrive at improved energy performance

or energy savings
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Primary M&V Issue

Can be measured Cannot be measured
Temperatu re Improved Energy Performance or
Flow Energy savings
Velocity
Current

Voltage
Electrical power
Operating hours

No energy savings meter!
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Calculating Savings

Eg=Boey— Ry £ A

peu
Where,
Es = energy savings
B,ew = Baseline period energy use
Rpeu = reporting period energy use

A = adjustments
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Adjustments

* An example of why we need Adjustments:

An energy retrofit was performed but plant production is lower this year than

last. How much of the raw “savings” were due to the retrofit and not the
change in production?

 To identify the impact of the retrofit, we
must adjust for unrelated changes.

* We adjust ( “normalize” ) base year and
post retrofit energy use data to a common
set of conditions.

SUSTAINABLE
DEVELOPMENT

GOALS
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M&YV: Three Basic Options

Retrofit [solation (2 flavors): Separate
change

Whole Building: utility data
Calibrated Simulation: computer model

Total of Four Options

SUSTAINABLE
DEVELOPMENT

GOALS
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Retrofit Isolation: Options 1a & 1b
» Savings are determined by measuring energy
use of the retrofitted system(s). Must measure all
energy flows to the system(s). R |
» Usually uses specially added meters. k b
* Measures the performance of the retrofit ONLY. N %

Example: Lighting retrofit

109
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Retrofit Isolation (Option 1a) Example 1

» Baseyear measured load, July 1999 333 kW

» Post-retrofit measured load, July 2001 233 kW
Changeinload 1 100 kw

« Stipulation: 300 assumed operating hours per month
Change in Raw energy use

100 kW x 300 hours = 30,000 kWh
» Adjust for lost tenant = -10,000 kWh
Savings = 20,000 kWh

* Option la = Partial measurement + Stipulation
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Retrofit Isolation (Option 1b) Example 2
» Baseyear measured, July 1999 100,000 kWh
» Post-retrofit measured, July 2001 70,000 kWh
Raw Difference 30,000 kWh
* Adjust for change in occupancy -10,000 kWh
Savings 20,000 kWh
* Option 1b = Full measurement - Lighting Circuit ONLY.
No stipulation required!
111

Whole Facility: Option 2

* Savings are determined by measuring
energy use at the whole facility level.

» Usually uses utility meters.

* Measures total facility performance, not just
the retrofits.

» Generally applied where many retrofits are
involved. Applied when cheaper than
simulation (option 3).

Example: Building renovation
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Whole Facility - Example 3

» Baseyear electric bill, July 1999

» Post-retrofit bill, July 2001
Raw Difference

« Adjust for metering period, weather
Savings =
« Compare and adjust utility data

SUSTAINABLE

GOALS

800,000 kWh
600,000 kWh

200,000 kWh

+100,000 kWh
300,000 kWh
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Calibrated Simulation: Option 3

SUSTAINABLE

GOALS

« Savings are determined by simulating energy use

before and after retrofit.

e Simulation model must be ‘calibrated’ with

actual energy use.

« Used where there is no baseyear data available.

» Requires simulation experience.

Example: New Building Retrofit
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Calibrated Simulation, Example 4

*  Create computer model of facility
«  Comparison of model with 2001 utility bills reveals simulation is adequately

‘calibrated’
*  Simulated utility use without retrofits
(2001 weather data) 960,000 kWh
*  Simulated utility use with retrofits
(2001 weather data) 900,000 kWh
Difference is savings 60,000 kWh

*  Comparison with same weather data (Independent variable)
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M&YV Plan Contents - 1

* Purpose of each EPO: what is expected
» Measurement boundaries: fenceline

« Interactive effects

* Baseyear energy

* Selection of independent variables
(occupancy, weather, production);
baseyear values

 Static conditions during baseyear: state
factors affecting energy (audit)
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M&YV Plan Contents - 2

Define test period: time

Standard conditions for adjustments:
pre, post or normalize

Measurement option (A,B,C,D)

Metering points, specs, & procedures:
what, where, maintenance

Quality control procedures
Expected costs and accuracy
Report formats and frequency

susra !BLG

GOALS
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M&YV Cost vs. Uncertainty

There is no absolutely correct savings number.

Every savings number is wrong, but we do not know the
correct value.

susra !BLG

GOALS
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How much M&YV is enough?
Scenario X Y
Savings/Yr $100,000 $100,000
Uncertainty +$25,000 +$5,000
M&V Costlyr $6’000 How much would
you pay? Why?
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How much M&YV is enough? -2

Total cost to determine savings should normally be less than
_ % of the savings?
10%

Typically 1-5% spent to measure but no more than 10%
For $100K savings, spend no more than?

10% or $10K for measurement.
For our example, an extra $4,000
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How much M&YV is enough? -3

A Balancing Act between:

ULower uncertainty (higher M&V cost) may give
operating staff better feedback and tighter control
= more savings

UHigher uncertainty (lower M&YV cost) leaves
more money for retrofits = more savings

SUSTAINABLE
OPMENT

GOALS
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Experts Role in Calculating Energy Savings

* Know which M&YV options are
appropriate for energy savings
calculation situation.

* Know how much M&YV is enough.

* Develop relationships with M&V
technical experts.

 Provide guidance to set up
performance criteria to determine
savings

SUSTAINABLE
OPMENT

GOALS

122




.& EU - VIET NAM SUSTAINABLE ENERGY TRANSITION PROGRAMME [SETP]

e AH =1
i M @ s

— bttt = e GOALS

[Sery L ALTPMAT CHMTAT L

So, how do you calculate the energy performance improvement for your EnMS?

» Energy performance improvements are due to all of the
energy savings occurring within the boundaries of the EnMS

» Some of these savings are due to capital projects

« Some of the savings are due to changes in operations and
maintenance

« The total savings or energy performance improvement can
be totalized from all of the projects and changes, or

 The total savings can be calculated from changes in utility or
revenue meters readings
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Calculate Total Energy Savings for EnMS

Top-down savings calculation
* Typically Option 2 & 3

* Project savings required for
sanity check

Bottom-up savings
calculation

* sum individual projects
* Option laand 1b

* May miss O&M savings
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Exercise 08: Calculate Energy Savings

» Plant 35 of ABC Company is
reporting their annual energy
savings to their corporate
offices.

* Calculate their annual energy
savings using the data that is
provided.

« Complete the annual energy
savings table that is provided
in the tool.
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Day 2 End
Thank You
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Energy Management System (EnMS)
Expert Training

UNIDO International Energy Efficiency and EnMS Training

Module 1 Day 3

Delivered by: Richard Morrison, Stefan Walta
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Welcome and Introductions

¢ Richard Morrison, Stefan Walta

* Name

* QOrganisation

* Energy Management Experience

* What do you expect to learn
over this program?
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Housekeeping

Emergency Exits
Toilets

Mobile Phones
Breaks

Lunch

Please restrict email to
break times

Interact and ask questions

3
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iy GOALS
Today
Start Time  End Time TOPIC DURATION (min) EXERCISE (min)
08:30 09:30  EnPls AND BASELINE 60
09:30 10:00 EnPITOOL 15
* llustrate EnPl Tool use with Data Set 15
10:00 10:15 BREAK 15
10:15 11:30 * Exercise 09: Plant-wide EnPI Calculation 75
11:30 12:00 INTRODUCTION TO DOCUMENTS 30
12:00 13:30 LUNCH 90
13:30 15:00 OBJECTIVES, TARGETS & ACTION PLANS 60
*  Exercise 10: Determining Objectives and Targets 30
15:00 15:15 BREAK 15
15:15 15:30 MANAGEMENT REVIEW OF ENERGY PLANNING 15
15:30 16:30 CHANGE MANAGEMENT 30
*  Group Discussion: changing organizational culture 30
16:30 16:45 COMMUNICATIONS & NEXT STEPS 30
16:45 17:00 Closing Remarks 15
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Energy Performance Indicators
and
Baselines

5
ﬁ LI - VIET NAN SUISTAINABLE ENERGY TRANSITION PROGRAMME [SETP| -:..E;Elbal - @'@ susTamABe
R P i T GOALS

Planning

Management 5
Barticipation 1 °

i Daytoday
b operations

How much energy am | using?
Where am | using it?

Which are significant users?
What is driving it?

Who is influencing its use?

Do | need to have an energy assessment (=audit)?

If yes, focus it
System Optimization
Renewable energy options

Are there legal or other requirements?
Develop baselines & EnPls

Set objectives and targets

Action Plan
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Energy Planning

Energy
Performance
Metrics

Legal and other Energy

requirements Review

SUSTAINABLE
DEVELOPMENT

GOALS

Objectives,

Targets,
Action Plans
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Purpose of energy metrics

» Objective support for decision making
* too often subjective reasons are used!

We need to know if performance is improving
We need to know if we are meeting targets

Ec=B ., — R, A

peu peu —

We need to know how much energy we are using

SUSTAINABLE
DEVELOPMENT

GOALS

We need to be able to verify savings of improvements
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Example Performance Indicators

Facility-wide EnPIs

Process-unit level
Product specific
Process specific

Energy System level
Compressed Air — kW / m3/sec
Steam systems — kWh / kg/hr
Furnace — kWh / unit

SUSTAINABLE
DEVELOPMENT

GOALS
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Energy Metrics — levels of complexity

@ L L R T -::.9;5'“' £ )

Simple:

+ Simple: consumption last month v same month last year

» Simple: compare actual consumption with budget
+ Simple: annualised trend of cost and consumption
More complex (but beware!)

» Energy use per unit output

+ Cooling energy per cooling degree day

* Specific energy consumption (SEC)

Regression analysis is usually best

Same principles apply to EnPIs and verification of

savings

SUSTAINABLE
DEVELOPMENT

GOALS
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Simple ratios — beware!

» Energy use per unit of output (Energy Intensity)
* e.g. kWh/T of product

* Useful in energy intensive industries for benchmarking internally and
externally

* Beware in others, especially in cases with large baseloads
* Almost of no value in judging energy performance
¢ Usually tracks output better than energy
 Energy Efficiency (energy in compared with energy out)
* E.g. boiler efficiency is a useful indicator but beware:

* Decreasing boiler load through pipe insulation, leak repair or
demand management will almost always result in reduced efficiency
due to lower loads

* Overall system efficiency will improve but not the boiler efficiency

11
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Annualised trend

Moving total of previous 12 months (or 52 weeks, etc)
« Removes seasonal effects

Gives a real view of comparison v budget

Effects of a change stay for next 12 periods

Absolute numbers

* No allowance for changing drivers or activity levels

* Very useful for forecasting, you can quickly judge what next 12
months use will be

* You need to correct for known changes in output or other

12
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Other indicators - be careful!

+ Specific Energy Consumption (SEC)

* For example air compressor SEC will usually increase if leaks are repaired or
demand reduced.

* This does not mean you shouldn” t reduce demand
» It means that care is needed in the use of this indicator
« Coefficient of Performance (COP)
* Used as a measure of refrigeration plant performance
» = cooling load (kW) / electrical power to compressor (kW)

* COSP = cooling load (kW) / power to compressors plus auxiliaries loads such as
fans and pumps

» Often reduces as load reduces (centrifugal compressors can be an exception)

13
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What Caused Increase in Energy Intensity (kWh/Kilogram)?
kWh/Kilogram

-,

I'/ N

115 L

]
110 y ~ = P
o Wv

95

120

80

F T T
 Did the plant start using energy more inefficiently?
* Or, did other variables impact energy consumption?

14
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Problem: energy consumption varies due to,
« Weather
+ Daylight availability
* Production throughputs
* Mileages
* Occupancy
o ...ofC
*  “driving factors”
« Terminology: drivers, independent variables, energy factors
. All mean the same, decide which you will use
15
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What does this tell us?

m3 per month

Natural Gas Trend

A\
Y, =

P & P P P AP PP Dy

S F o T F

16
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Space Heating requirement (HDD)
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Same gas data in annualised view
250,000
200,000
150,000
100,000 -
50,000 -
228888889589288898984d44344d
T U O (A Lo bk LG E L L L
S355855585555355858588¢8¢88
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Previous gas data vs heating degree days (HDD)
Gas
35,000
30,000 s .
25,000 /,2/4/
%20,000 ’,’
2 15,000
p .
£ 10,000 =
E y = 48.651x+ 13238
s 5000 RZ=0.595
- 50 100 150 200 250 300 350
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Another Example: Gas consumption

Main Building Gas

L R
TR P S

1,400
I e TR 1 1, S [ o

1,000 4

g

600

1) SO S

200 A

1) + t + +
19-Feb-05 02-Apr-05 14-May-05 25-Jun-05 06-AUG-05. 17-5ep-05 28-0ct-05 10-Dec-05 21-Jan-06 04-Mar-06

SUSTAINABLE
OPMENT

GOALS
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Example: Determine drivers

[Frre————.
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Gas consumption plotted against degree days
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Simple process

b

0 &0 0 I;u 00 *0 0 E
Production output {tonne)

= Weekly energy use versus production output

21
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Straight line formula

Y=mX+C
* Energy (E) = Factor (F) * Driver (D) + Constant (c)
e E= FD+c
* In the previous case:
. Gas = 48.651 * HDD + 13238
 This formula can be used to predict expected consumption for
any given driver

* We can compare predicted vs. actual usage to indicate
performance!

22
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In general
» Expected energy consumption can be any function of
relevant driving factors, D
E=f(D1,D2 ------. Dn)
» Use the simplest effective model
A straight-line relationship is often good enough
23
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Multiple factor case

E=c+ mD; + m;D; +... + m;D,

Fixed 123,000 kKWh per week 1 weeks 123,000 kWh
Bread 190 KWh per tonne 93 tonnes 17 670 kWh
Tarts 310 kWh per tonne 5 tonnes 1,550 kWh
Rolls 250 KWh per tonne 75 tonnes 18,750 kWh
Space heating 1,200 kWh per degree day 20 degree days | 24,000 kWh

Total: 184,970 kWh

24
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Other models
Multivariate linear regression:
Y=b+mX;+myX,
Polynomial linear regression:
Y = b+ m X, + m,(X,)?
Nonlinear regression (energy use in cement industry):
Ei= o+ Biln(capacity) + frln(labor hours) + flu(total cement production)
+ Buln(number of kilns) + [}5(% masonry) + fis(% 4 or other)
+ Bl % wel) + &,
| Courtesy of Argonne National Laboratory and EPA, ANL/DIS -06-3 |
25
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The main message

« Establish relationships between energy consumptions and
appropriate energy (driving) factors

» Sometimes called “performance characteristics”

* Use these to calculate expected consumption based on
production activity, prevalling weather etc.

 Thereby detect unexplained deviations

26
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Difference between expected and actual
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CUmulative SUM of difference (CUSUM)

Gas CUSUM
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Performance checking with EnPI
» We use energy for known purposes ( “outputs” )
« If we can measure useful output, we should be able
to estimate expected energy consumption
» Thus we can gauge actual consumption---
» Waste relative to target characteristic
* Savings relative to historical baseline
29
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Energy Baseline

» Basis of comparison for evaluating energy performance
+ Facility-wide
+ Systems and equipment
« Significant energy uses

* Uses pieces of initial energy review
« Energy use data

« Energy consumption data

* Facility-determined time period

« Pointin time
« Period of time i B SR ERES D

* Measure energy performance improvement against the baseline

30
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Targets and baselines
« "Target” characteristic
» For management control
» Base on best achievable performance
. Keep Continually adjusting - 'erformance \aracteristic Lines
. 2500 //’
31
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Targets and baselines
* Historical baseline characteristic
* For assessing savings
» Usually derived from ‘base year’ data
° Leave unchanged " Performance Characteristic Lines
%2000 —
Etsﬂo ///’/’
o=

32
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Cumulative savings can be tracked

10,000,000 4

5,000,000 4

. W WSS WSS RSN WSS W R N S WS W
0 ...'l""‘g-..‘.-.‘ : : . : —
-5,000,000
10,000,000 - ..-'I.

= 15,000,000 1 .l.
-20,000,000 -
-25,000,000 e e e _"_
-30,000,000 -
-35,000,000
H-Dec-04 F0-June06 31-Dec06 30-J06 -Dac-06 00T D07 B0-Jun-08
Month
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Historical baseline characteristic

» Answers the question “how much would I
have used in the absence of my energy-
saving measures?

« Allows absolute kWh savings to be computed

+ Gives clean, objective view
* Production, weather, etc. already accounted for

34
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Baseline alternatives
* Baseline will be used for future comparison of
Improvements
« Ideally based on regression analysis as shown
« Can be absolute consumption, e.g. 1 GWh per
annum
« SEC: kWh per unit of output
35
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Baseload

* The energy you use when there
is no productive activity

« Very often a major opportunity
for improvement

* Measure and analyse baseload if

g 1
é 12
5 '
a

it is significant §

36
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Adjust Energy Baseline

« Major process changes

Major operational changes

Major energy system changes

When EnPIs no longer reflect organizational use

As determined by the organization (predetermined
method)

SUSTAINABLE

GOALS
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Expert’s Role in Baseline

 Aid the facility in determining relevant baseline(s)

» Help facility determine data needs for performance
evaluation
» Help the facility organize and record the baseline(s)

* Help the facility determine data from the initial energy
review relevant for the baseline

SUSTAINABLE

GOALS
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Value to the Organization
» Understand energy use for
baseline period
* Have a comparative point for
measuring improvement
39
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Documents & Records

Documents

* Identified Energy Performance Indicators (EnPlIs)
* Method for determining and updating EnPIs

* Energy management baseline

Records

* Baseline (data pieces of initial energy review)
* Review and comparison of EnPIs to baseline

40
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Tools

* EnPI Tool

* Checklist of Potential Factors Affecting Energy

Consumption
41
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Deliverables

* Develop Energy Performance Indicators (EnPIs)
* Document method for determining and updating EnPIs
* Determine Baseline (data pieces of initial energy review)
* Methodology for baseline development recorded

42
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Further information
« www.degreedays.net
* WWw.vesma.com
« www.evo-world.org
e Internet search results for:
* CUSUM
*IPMVP
*Lean Energy Analysis
43
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lllustration of EnPI analysis in Excel

44
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See you in 15 minutes!
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Exercise utilising sample data to develop
EnPl in Excel
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Introduction to Documentation

47
11 - VIET NAM SLISTAIMABLE ENERGY TRAN PROGRAM) ‘:..5;"""" Qg‘@ SUSTAINABLE
.:g_ pem—_— . __.-_ L — GOALS
Documentation
E nagene T * Some specific documentation is

© Participation

required by an EnMS

» Organizations have both the flexibility
and the responsibility to determine
additional needed documentation

» Documentation can guide behaviour
or activities, or provide evidence of
what we have done.

48
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DOCUMENTATION = INFORMATION
There are two basic types of documentation:
« Documents provide information about the present (say
what you do)
» Records provide information about the past (prove you
did what you said)
49
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What’s the difference?

Documents Records
* state current policies and sstate results achieved
commitments sprovide evidence of
* implement policies and activities performed

commitments

 guide activities and operations,
typically defining
v'what is to be done
v'who is to do it
v'when it will be done
v'how it will be done

50
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Typical Documentation Structure

1. g
Ensrdy Policy
Manual
Controlled 2. Procedures, )
Documents programs Implemt_entatlon
~3. Work instructions __\ ©f policy
BOM'’s, specs, drawings,
visual standards “How to” for
/ 4. External Documents “""ce“"'"es
/ 5. Blank Forms "
________ — - - — roof tha
6. Completed Forms and other \ system
Record i o
51
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Generic Examples of Documents

* Policies » Drawings and schematics

» System procedures » Standards and specifications
* Operational procedures * Videos

» Work instructions * Photographs

* Blank forms » Sample boards

* Manuals

* Plans and programs

52
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Examples of EnMS Documents
* Scope and boundaries * Methodology and criteria used to
 Description of core elements and develop the energy review
their interaction * Methodology for determining and
. Energy pohcy updating the EnPlIs
. Energy Objectives and targets e Other documents determined
* Energy management action plans necessary
53
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Energy Manual

« Commits to the requirements of the EnMS and is approved by top
management

 Typically, serves asa “roadmap” to the EnMS

»Describes the components of the EnMS and how they interact (based
on PDCA)

»Provides direction to or references key EnMS procedures

« For smaller organizations, it is useful as a “one-stop shop” for
documenting information about the EnMS
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Additional training can be completed to reduce the number of necessary
written procedures and other documents in your system.
But, records are REQUIRED!

55
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Typical Barriers

 Organizational culture
*Document nothing

*Document everything

56
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Documents—Value to the Organization
* Provide guidance for employees in
new roles
+ Consistency in tasks or activities
performed
« Communicate expectations to
contractors and suppliers
+ May facilitate training and
understanding
57
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Generic Examples of Records

*Completed forms
*Reports

*Data analyses
*Meeting minutes
*Training certificates

58




Examples of EnMS Records

* Energy review, basline, EnPIs

 Training records

 Decision regarding external communication
 Results of design activity

» Monitoring and measurement results

* Audit results

+ Management review records

SUSTAINABLE
DEVELOPMENT

GOALS

59

g L - VIET NAWY SUSTAIMAALE ENERGY TRANSTION PROGRAMME [SETP) .: Global @@

Records—Value to the Organization

e Ensures clear evidence of
activities and results

e Provides basis for data
analysis

* Can serve as
“organizational memory”
for those who come later

SUSTAINABLE
o OPMENT

GOALS
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Expert’s Role in Documentation

» Check for and understand existing
documentation formats, controls and
systems

» Develop a documentation plan

» Help establish criteria for determining
needed EnMS documents

» Review required documents for
conformance to EnMS requirements

> Ensure users are represented in
document development processes
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Time to Make Friends!

Meet the document coordinator
for existing management systems

Take a look at what already exists

Work with them to incorporate
the EnMS documents

If all else fails --- harvest what they
have and adapt it for your use

62




= " et o
ﬁ U - VIET NAM SUSTAIMASLE ENERGY TRANSITION ROGRAMMESETR)  »° -t - qg@ SUSTAINABLE
L -" "
- PR et P e s GOALS

Success Factors

Documents Records
* No unnecessary documents; no e Records that:
over-documentation > Meet basic EnMs requirements
* Developed with input from users > Prove what you are doing
* User-friendly formats and media » Demonstrate achievement of
* Updated as needed improved energy performance

* Clearly defined responsibilities

63
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Deliverables

» Document describing how the organization will meet requirements
of the energy management system (energy manual)
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See you in 45 min ©
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Objectives, Targets
&
Action Plans
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* How much energy am | using?

®* Where am | using it?
Management
Participation

® Which are significant users?
* Whatis driving it?
* Whois influencing its use?

* Dol need to have an energy assessment (=audit)?
If yes, focus it

® System Optimization

* Renewable energy options

® Are there legal or other requirements?

* Develop baselines & EnPls

* Set objectives and targets

Davy to day
\ operations

* Action Plan

67
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Purpose:

» Review Objectives and Targets
« Review Action Plans

» Incorporate EnMS Implementation and Operation
considerations into Action Plans
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Objectives, Targets and action plan

Training
needs
Energy
SEU list Assessment

reports

Objectives,
Targets EPO

and action Database
plans
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Relationship

Objectives Targets Action plans

e Specific e What?
* Measureable » Who?
® Achievable * When?

® longer term
{maybe three
years)

* Specific
® Consistent with the
policy

* Relevant e |s it complete?
* Timed ® Was it successful ?
* Support the

objectives
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71
G U VIETNAN SUSTANABLE ENERGY TRANSITION PROGRAMME (SETP]  »° 1 Hip
s T B sy
e ] VIR i s GOALS

Energy Objectives

Improve performance
Demonstrate policy
Engage employees
Engage stakeholders
Focus resources
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Examples
* Objective: Reduce facility electricity
costs by 20% over the next two
years.
* Objective: Reduce facility natural
gas usage by 15% by 2025.
* Objective: Reduce facility-wide
energy usage by 25% by 2030
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Targets

eHow will we know if the task is complete and how
Measurable s

Achievable

EEE L

*What is the task to be done, use action words
*What are the details?

els it possible and fair?
e|s training or personal development required?

*Which objective is it supporting?
*In what way is it improving our energy performance?

eWhen will it be completed or how often?
*Does it need sub steps and are these SMART?
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Examples

+ Target: Reduce natural gas usage in boiler house by
25% in 2024.

 Increase condensate recover rate to 90% in 2025.

» Conduct 4 energy awareness training sessions in
2024.

* Train boiler house operator on new startup /
shutdown procedures by end of 2nd quarter, 2024.
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Action Plans

O Method of

O Actions verifying
results
Resources

Time frame

Responsibility

(Functional level)
Documented and
Updated at
defined intervals
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Plans required for objectives and targets

e Plan includes:
— Responsibilities (who)
— Timeframe (when)
— Resources
— Actions (what)

— How improvement in
performance and plan
results will be verified

* Documented
« Updated at defined intervals
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Action Plan

* Objective: Reduce facility natural gas usage by 15% in 2024.
+ Target: Reduce natural gas usage in boiler house by 25% in 2024.
* Project: Install heat exchanger to preheat combustion air 800°F above ambient

+ Actions and Responsibilities:
v Design — Mechanical department
v" Installation — Acme Contracting
v Testing — Mechanical department and maintenance
v" Results verification — Mechanical department
Time Table

Adionftem  lanlMl Feb.  Mar g May o Ml Mg Sep O My Dec J@mMU Feb Mar A My b
Design

Installation

Testing

Results Yerification
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Benefits of Objectives and Targets
. Demonstrates policy commitment of Focuses resources
energy as an organizational priority
. Links the policy and quantifiable
performance improvement
. Provides framework for action on
energy opportunities
*  Allows the staff to share
accountability and responsibility for
energy performance
79
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Hierarchy in ISO 50001

A

r

.
r

Policy

Objectives

7

]
]
Targets ]
]

| [Opportunities]

Action Plans

[Results]
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Success Factors
+ Stated objectives and targets should be SMART
* S — specific
* M — measureable
* A — achievable
*R —realistic
* T —timely
» Ensure objectives and targets align with current business objectives
and priorities

» Understand capital constraints and take this into consideration when
developing objectives

SUSTAINABLE
DEVELOPMENT

GOALS

81

a-, U - VIET NAM SUSTAIMABLE ENERGY TRANSITION PROGRAMME [SETP|

— nivily -

Role of the Expert

» Review the objectives and targets.

» Review all the inputs / connections
and make sure they are addressed.

» Ensure targets meet objectives.

» Review action plans and check that
they will meet energy objectives
and targets.

 Ensure action plans have valid
M&YV procedure for measuring
results and planned performance
improvement.

SUSTAINABLE
DEVELOPMENT

GOALS
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Exercise 07

* Review the Energy Objectives and
Targets for your organization.

* Review your Energy Performance
Opportunities Database.

Will the targets meet your objectives?

Will your EO meet your targets? Do you
need to have an energy assessment?
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Deliverables
* Determine Energy
Management Objectives

 Define Energy Management
Targets =

« Develop Action plan(s) for
each Target
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What Does the EnMS Require?

« Top Management review of Energy Management System
- Planned intervals
- Suitability
- Adequacy

- Effectiveness

 Maintain records
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What Does the EnMS Require?

Inputs to Review

* Previous action items

* Policy

« Energy performance (including EnPlIs)

* Legal and other requirements compliance evaluation results (including changes
in requirements)

* Energy objectives and targets status

* EnMS audit results

» Corrective and preventive action status
* Energy performance projection

« Recommendations for improvement
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What Does the EnMS Require?
Outputs from Review (Decisions or Actions)
* Energy performance
» Energy policy
e EnPIs
* Objectives and targets
» Resource allocation
+ Other energy management system components
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Management Reviews Drive Improvement
ol

the vision

%

IDENTIFY
requirements and

' LEARN + IMPROVE gather data

IDENTIFY areas
forimprovement

DOCUMENT
actions and
TRACK Ongoing
Progress communication,
training and
action
CHECK \ ESTABLISH '
measures,
MANAGE
significant
energy uses
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Management’s Role

= Determine who should be
involved in the review process

= Identify planning items or
issues to consider in the review

— e.g., policy, significant
energy uses, EnPIs, legal and
other requirements, energy
review

= Determine when to conduct the
management review

SUSTAINABLE
DEVELOPMENT

GOALS
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Successful Planning Review

= Management review of planning allows for:
—Mid-course correction in planning function
—Rapid decisions on energy planning requirements
—Demonstrates involvement of top management

—Increased visibility of energy management planning

SUSTAINABLE
DEVELOPMENT

GOALS
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Documents & Records

Documents
* Not at this time

Records
* Management review records (including inputs and outputs)
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Deliverables

= None required at this time

= Recommend on-going communication with top management throughout the
demonstration

= Consider partial management review covering planning efforts and results
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Change Management
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What ishng__g?
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What is Culture?
Culture is any and all of the following:
* the way things are done around here
 What is OK and what is not ok
 Where we sit
* What time we come to work
 Documented and undocumented rules behavior etc
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Where do we need behaviour change?

Top management need to change, support and make decisions
Middle management are often a barrier to change
Operational control requires changing work practices

Energy reduction is one of the few costs in an organisation which
does not have personal impact

Why do we resist?
* Personal status

* Blame culture

* Fear!
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Change Management Process

Eight step change model (JoAn P. Kotter : Leading Change)
Create a sense of urgency

Build support from key influencers

Create a vision of what can be achieved
Communicate the vision

Remove obstacles

Create short term wins

Build on the improvements

Anchor the change in your culture

© N Uk WN R

This process can be aligned with your EnMS development

SUSTAINABLE
DEVELOPMENT

GOALS
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1. Create a sense of urgency
- External or internal context (PESTLE analysis)

- Cost Reduction Economis
- Climate Change

— Carbon Emissions/Decarbonisation
- Competition

- Changes to the market

- Non-energy benefits

- Price rises

- Needs top management support

SUSTAINABLE
DEVELOPMENT

GOALS
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2. Build support from key influencers

Support Key Personnel
—Management - Influencers of change
—Employees (Informal leaders)
—About bringing people — Senior Management

with you on change _
journey - Production
-~Momentum - Quality
—Communication - Engineering

—Emphasise urgency - Employee Representatives
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3. Create a vision of what can be achieved

What is possible Do not accept
—Long Term -They are different
—Use Examples e.g. 50% -It's easy for them

reduction achieved
elsewhere “ete.

—Previous success in UNIDO
programs

—What are competitors
doing?

—Goal Alignment
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4. Communicate the vision
The 5W' s The message
—Who should be told — Urgency
-When to communicate — Benefits
—What is the message — What others have achieved
—Where will it be delivered ~ Your plans
~Who is responSIbIe — What success looks like
Non Verbal
103
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5. Remove obstacles (link to Risks and Opportunities)

What barriers? What solutions?

-Weakness and threats

from SWOT analysis - Communication

—Resistance to change - Negotiation

—Lack of commitment - Urgency

—Lack of Knowledge - Benefits (including non-
—Existing procedures energy benefits)

and practices
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6. Create short term wins
Opportunities What kind
—Easily implemented - Compressed air leaks
—High|y visible - PIR on lighting
. - Boiler house noise
Large ImpaCt reduction
—Low cost (Operatlonal - Reduced heat in process
control) area
—Use data where - Convince the non-
possible believers
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7. Build on the improvements
Action Plans Focus on the Vision
—Communication the — Regular engagement
successes
—Continual — Take on bigger
improvement improvements
—Stakeholder — Engage with more
involvement personnel
~More technical projects — Continue communicating

—Larger teams
—-Relentless focus

— Not a project
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8. Anchor the change in your culture

Relentless Focus
—Re-evaluate the vision
—Communication
—Not a Project

—Need to make it the new
culture

—Make the switch to
sustainability permanent

—Integrate into business
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“It is not the strongest of the species that survives,
nor the most intelligent; it is the one that is the most

adaptable to change”

Charles Darwin

Source:  John P. Kotter Leading Change
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Change Management Exercise
How can you create the sense of urgency?
How can you increase support for energy performance
improvement?
Consider all the barriers you will encounter
What is your vision for the EnMS in 3 years time?
109
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Communications
&
Next Steps
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TOPICS

« 2nd Expert Training
* Plant Teams
 Deliverables
« Communication
« 3d Expert Training
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2"d Expert Training content:
Connections to Significance

Competence,
training and
awareness

Objectives,
targets and
action plan

Operational
control

Procurement

Monitoring,
measurement
and analysis

Significant
Energy Uses
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2"d Expert Training content:

External national experts work with each plant to implement EnMS
Teams formed according to skill set and geography, as much as possible
Need to have management system expert on each team, if possible

Meet monthly to develop EnMS and complete homework assignments
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Demonstration Communications

» Face-to-Face Trainings
—International experts, national consultants, plant personnel

= Monthly Consultant Team Calls
—International experts, national consultants

= One-on-One Coaching
—National consultants, plant personnel
—Teams to decide how this will be done
—-Limited international experts, national consultants
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Monthly Webinars
» Location 1: typically last day of Every Month*
» Location 2: typically last day of Every Month
» Dates to be agreed during training
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Monthly Webinars

» Each webinaris 1 to 1.5 hours in length
» Beginning will have 20-30 minutes additional training

» Remaining time is open forum for national experts to discuss issues,
concerns and progress with international experts

> National experts meet as a group during webinars if appropriate

» Remote connection also provided

» Additional Training content will focus on deliverables list

» Topics will also be determined by the needs of the group

» Communication: International experts are source of last resort

> National experts are primary providers of implementation assistance

116




ﬁ U - VIET NAM SUSTAISANLE ENERGY TRANSITION PROGRAMMIE [SETP| -'..G;Elbal -

@

SUSTAINABLE

i IR prgect) e ST FFTLIPLS? SO %‘m
Communication Tools
» BasecampTM
mdiscussion forums
=file sharing
> Microsoft Teams for webinars
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Day 3 End
Thank You
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DISCLAIMER

This document was developed within the framework of the project “Accelerating energy
efficiency in large industries through energy management systems, system optimization
and the promotion and adoption of energy efficiency in small and medium-sized
enterprises (IEEP)”, funded by the European Union (EU), managed by the Ministry of
Industry and Trade (MOIT), and implemented by the United Nations Industrial
Development Organization (UNIDO). The content of this document is the sole
responsibility of the Project and does not necessarily reflect the views of any individual
or organization.
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