DEPARTMENT OF MINERALS AND ENERGY

DME-Danida Capacity Building in Energy Efficiency & Renewable Energy

* Industrial Energy Management

Achieving energy efficiency in
South Africa’s industry

DEPARTMENT of

Course Objectives

= Relate industrial energy management to South African context

= Provide strategic leadership for the implementation of energy
management in light of the “culture” of your organisation
= Assess current organisational energy management capacity
= Plan actions to increase capacity
= Provide leadership for development and implementation of:
= policy,
= organisational structure
= Training and communications
= information management;
= Make the business case

= Provide leadership for in-house assessment of energy use and
identification of savings opportunities
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Module 1: Introduction to
* Industrial Energy Management

Context for energy management
Defining energy management
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Module 1 Objectives e

= Define energy management

= Provide a rationale for industrial energy
management

= Describe energy supply pressures and
government actions

= Explain effective energy management
as a multi-dimensional activity
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Defining Energy @)

:.‘ Management T e

= Purchase or supply
energy at lowest
cost

“The judicious and
effective use of energy
to maximize profits
(that is, minimize costs) | = Use energy at

competitive positions.” efficiency
(Capehart, Turner and Kennedy. Guide to Energy ™ Employ most

Management, 2" Edition. Fairmont Press Inc.,

1997 efficient technology
possible
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Industrial Energy Management in ‘
i South Africa . . . Why Now?

= Industrial competitiveness in a global market
= Restructuring of the energy supply sector
= Energy supply limitations

= Environmental management
= 15014001

= Climate change
= emission reduction credits
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Government Action

= National energy efficiency strategy
= Promoting behavioural change:
= Capacity building in energy efficiency and
renewable energy (CaBEERE) programme
supported by Danida

= Corporate commitment programme
= 3 key components:

= M&T

= Motivation — training and awareness

= Corporate commitment - policy
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Industry Sector ng

:-‘ Objectives S

= To delineate the growth of industrial
energy consumption from the rate of
growth in industrial output

= To bring energy intensities of major
industrial sectors into line with
international standards and best
practice
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‘ En er g y S u p p Iy MINERALS and ENERGY

= Diverse energy supply mix

= Natural gas supply growing to
maximum projected in 2008 — source
change opportunities?

= Electricity generation surplus projected
to run out 2007 — dealing with a supply
deficit?

= Renewable energy opportunities?
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3 Questions LT

= What are the three highest operating
expenses?

= What is the potential saving that could
be achieved in each?

= What priority should energy
management be given?
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Energy is a Manageable

!.‘ Expense T

Cost & Manageability
250 Y
o
» 200
g 1%0 25% 10%
2 100 |
= =
0 T T 1
Energy Labour Materials
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The Dimensions of

‘ E n ergy M ana g em ent MINERALS and ENERGY

Behavioural
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Who

:.‘ What Creates Savings? — =#&=5s

People & Technology ENENEENENENNENENNENENNNENN 23 -
People Only NN 16%
Technology B 3%

Technology -4%

“10% 5% 0% 5% 10% 15% 20% 25%

Actual Savi ngs ETSU GPGO84: Managing and
Motivating Staff to Save Energy
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An Energy Managing

:.‘ Company — ChiRex Ltd. —w=8&=aa

= Achievement: = How did they do it?
= 9% reduction in energy = Senior management
and water budget = support through energy
£ 212 000 per year policy

= Energy account centre
structure

= Energy teams
= Create awareness

Monitoring and targeting
for information
management

YEAR1
YEAR 2
YEAR3 |
Touy 2000 2001

ETSU Good Practice Case Study 331: ChiRex
Ltd. (fine organic chemicals)

What this course is tgf
about e

= Strategic approach

= Assessing and building capacity

= Organisational commitment and energy policy
= Organisational structure

= Training and communicating

= Energy monitoring, targeting & reporting

= The business case

= Energy assessment and opportunities
identification
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DEPARTMENT OF MINERALS AND ENERGY

DME-Danida Capacity Building in Energy Efficiency & Renewable Energy

Module 2: A Strategic Approach
to Energy Management

Organisational change

Strategic phases in energy
management

&)

:-‘ Module 2 Objectives S

= Describe the organisational culture that
prevails in your company

= Contribute to change in the
organisation towards effective energy
management

= Approach the implementation of energy
management practices strategically
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Planning for %f

:_‘ Organisational Change  w&&=aa

= Senior Managers
- may care about

= the organisation's
¥, survival

=S = its efficiency or
profitability
s g = more thar_1 energy
RN conservation itself
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Achieving Organisational

e
DEPARTMENT of
‘ a n g e MINERALS and ENERGY

= Who's Responsible? = What are their
responsibilities?

= energy managers or

coordinators = monitoring consumption
=« line managers = setting targets

responsible for the = identifying and correcting

overall efficiency of faults

their departments =« motivating staff

identifying and
implementing energy
saving measures
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Connecting Energy

Management to Senior .3
i Management

= Provide
management
information on
energy consumption
to senior managers

= Demonstrate
effectiveness of
energy management
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Phases in Organisational

el
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a n g e MINERALS and ENERGY

= Desire to improve energy performance
=« stimulates action

= Uncertainty about effectiveness of actions
= creative ideas

= Reconsidering the problem/opportunity
= new solutions

= Improved control becomes “business as
usual"
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Organisational Culture — w&&=as

= Can the
organisational
culture be Entrepre- Team |5
= Exploited? s :%“
« Circumvented? {éﬁ‘
« Changed? 5
Market Hierarchic £
shart B lang
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DEPARTHENT of
Corporate Culture

= Entrepreneurial:

The implications for = innovation and rapid growth
energy management are « leadership from a
the importance oi . .
gaining the support of Charlsm_atlc CEO
the CEO, and of = change is a constant
demonstrating that quick process
SRS G2 FRsilE = plan only in the short term
= quick returns are usually
expected on investments.
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DEPARVENT of
CO r po ra te C u Itu re MINERALS and ENERGY
= Team-oriented
= wide participation In this kind of organization an
and cooperation in energy efficiency committee
operations, planning will likely be instrumental in
i : moving forward; such a
and deCIser making committee should be broadly
= Energy efficiency representative of the
teams organisation--plant, human
= planning is long-term resources, finance, etc.

= longer term return
on investment.
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Corporate Culture

= Hierarchical
= more conservative in risk-

There may be a need to taking
clearly establish f | tabili
responsibility for energy = more formal accountability
management in this kind of structures
organisation, even to = need for solid and
create and energy comprehensive management
management department. ) -
information
= may take longer to institute
information-gathering
system.
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Corporate Culture

= Market Culture

= productivity and In terms of energy
achievement management strategies, the

_ . creation of "energy
= outward-looking accountability centres”,

= plan mainly in the | discussed later in this guide,
short term may be a natural step.

= high level of
decentralisation
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Identifying the Culture =55

L " Entrepreneurial | | _Team " Hierarchical || | Market
Characteristic innovation partcipation structure productiviy
growth cooperation control achievement
a a a a
Focus. outward- Staff- ‘organisation- towards
looking oriented oriented compeitors.
0 a 0 Q
Planni very shot: long-term medium- shortterm
term tem
a a a a
Risk tolerate high tolerate needs. prefer
Tolerance risk. uncerainty certainty predictabilty
Q a a a
Leadership charismatic supportive || conservative | | managerial
a a a a
Structure flexible cooperative rigid cost centres
a a

a a
‘Authority leader - mestings ules. delegated
concentrated
a a a

a
TOTAL I

— s 27




Corporate Culture and

Change — Some Tips W,

= Entrepreneurial:

= Get CEO’s support, demonstrate rapid payback
= Team-oriented:

= Set up broadly representative energy committee
= Hierarchical:

= Place responsibility on the organisation chart
= Market:

= Establish decentralised energy account centres
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‘ Th e P ro b I e m MINERALS and ENERGY

Some organisations have
saved 20 to 40% of their
energy costs through
energy management—why
doesn‘t it happen
everywhere?
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Why doesn't it happen? w&&=as

= Lack of an “energy efficiency culture” and awareness

= Lack of policies that specifically address energy
management

= No energy management plan

= Insufficient skills for energy analysis, identification
and implementation of energy management
measures

= Inadequate energy use information

= Lack of knowledge about when and where energy is
used in the plant

= Lack of the business processes to implement energy
management as “business as usual”
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Characteristics of Energy  {§
Managing Organisations Mlugii'ﬁ's‘?ﬁ'éﬁé’fmv

= broad awareness of energy efficiency

= collect and utilise information to manage
energy use - energy monitoring & targeting

= energy management plan—short term and
long term—and acting on it

= energy management integrated into the
overall structure of the organisation

= leadership from a “champion” or energy
management team

= energy management policy
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:.‘ Energy Master Planning w&&5&

= 3 inter-related elements:
= a strategic approach

= integration of related management
practices

= information management
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‘ A Strategic Approach .

t

£

w ) Maintain Control of

o Gain Energy Consumption

2 Control

S

L]

Q [ [ — —
x Invest Invest Invest Invest

Time
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Gain Control e

oEnergy loads
e«Operating practices
ePurchasing strategies
eMotivation and training

Relative Effort

Time
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DEPARTMENT of
Invest MINERALS and ENERGY

«Efficient equipment and
technology

«Energy information system
«Energy related training

Relative Effort

Invest Invest Invest Invest

Time
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Maintain Control I

e«Monitoring & targeting
esMotivating staff
eMaintain senior management commitment

Maintain Control of
Energy Consumption

Relative Effort

Time
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Continuous

‘ I m p rove m e nt MINERALS and ENERGY

Measure

Result

Data
Take Action

\JAnalyse

Information
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DEPARTMENT OF MINERALS AND ENERGY
DME-Danida Capacity Building in Energy Efficiency & Renewable Energy

Module 3: Assessing the
* Organisation

Priorities for organisational
capacity building

:.‘ Module 3 Objectives ST

= Assess the organisation in regard to six
critical management functions

= Use the organisational assessment to
build consensus around energy the
critical issues, and to plan actions that
will increase organisational capacity
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Assessing the &
Organisation W,

Energy Organizing Skills Information Marketing & Investment
Policy 2 Knowledge Systems Commanicating
Energy polcy. action | Energy management | Allene ‘Comprehensive system | Communicating the. | Posiive discnminaiion
plan and reguiar reviaw | fuly wiagrated i | recaive sORGREAgy | sels argets. moniors | valus of e ia Tavour of groen.
chemes with

Rove carmtmentof | management struckure

Sethitos. Workehops. Six energy
4 2 romeise management
o functions e

accauntable o cnergy | receive cegular and erpioyed a5 fo 2l

4 |panclabusincss & | esponsibiny for

pportuniis.

o s
Conmmient fom op | commites represening | Specifc aning. Bret pubhery camagns. | ohcr vesmerts.
3 | management. all users. wareness training.
Prnidad o3 encigy
a] a Q [u] u]
oo an
post. reporing 1 ad-
oo gl
2 | deparimental manager. | management and Energy unit has ad-hoc
Shony ondleor. | s amng, mtenent o VY toati
setng
5 - - - n organisation
TN TR : profile
rasponsibity of I swareness vaining. '\ Eng
e ormaton Pl vse
1 gl | nowsed oyt |\gim echnicar
Ju]
oty e Levels of hLig 5 sptan of o rvestmeet 7
ementor] e vyt Sty eicency. | increasig enargy
° 5 developme oo forenersy efficency In the plant
endrgy use
a u o]
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A Balanced Profile
Energy | Organizing Skills & Information Marketing & Investing
Policy Knowledge Systems Communicating
4
3
2
1
0
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An Unbalanced Profile e
Energy | Organizing Skills & Information Marketing & Investing

Policy Knowledge Systems Communi ]

3 //\
A\

2 _/ ‘\ /
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Interpreting the Profile  w&&=sae

DEPARTMENT of

- Strive for il:urgy Organizing g [ Kf;:‘\zu&ge ‘"?slems Marketing & Investing
ba Ia nce - Move uzscale
= Concentrate |* = L
on raising .
the lowest AD‘
Sco res Focus on
low scores
= Move all
factors
upwards
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Improving Matrix Scores

does pay off!

ol
DEPARTMENT of
MINERALS and ENERGY

o 2 |a
33 @5 =8 £ 2 (5 £
5= 2 g @ £ 2 H
b z8523% g |8 |8
Case 5 @) @ = 2 ey
The Sears Group. Before 3 105 | 15 | 7.2
| Gpes 327 After 4 20
British Telecom Before 1 0 _[100 | 30
| GPCs 324 After 19.0
Digital Equipment Corporation | Before 0 | 130 | 125
| GPcs 341 ‘After
140
£ 120 »
-
100 7
-
80
_*
o 60 -
) -
E 4.0 -
H -
g 20
g
0.0
90 100 110 120 130 14.0
Net Change in Energy Management Matrix Rating
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Good Practice Case —

w 'HE WOODBRIDGE GROUP®

What did they
achieve?
= $600,000 per year initial
savings measures
= 10% energy reduction

target
YEAR1
YEAR 2

YEAR3 I
eeg 2000 2001

ol
DEPARTMENT of
MINERALS and ENERGY

= How did they do it?

= Top management commitment in

Energy Policy

= Integration into organisational
structure (HSE and 1SO014001)
Employee training
= Energy Reduction Management
System — M&T
Marketing & Communicating
through employee awareness
campaigns
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Planning for Change ST

Actions needed

To get here >
from here < I
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DEPARTMENT OF MINERALS AND ENERGY
DME-Danida Capacity Building in Energy Efficiency & Renewable Energy

Module 4: Developing an
* Energy Policy

A rationale for the energy policy

The elements of effective energy
policies

:.‘ Module 4 Objectives ST

= Play a key role in the development of a
corporate energy policy
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An Energy Policy “@ﬁ

Statement W/ THE WOODBRIDGE GROUP®  MNERALS and ENERGY

HEALTH,SAFETY AND ENVIRONMENTAL POLICY
s o
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Rationale for the Energy “;(gj

. DEPARTMENT of
PO I Cy MINERALS and ENERGY

= Expresses corporate commitment

= Sustains the effort in the event that
= Personnel changes
= Perceived corporate priorities change

Industrial Energy Management 50
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i Energy Pol icy ST

= Purpose = Other Benefits

= Public expression of = Clear statement of
your organisation's goal
commitment to « Agreed targets
energy management « Ensure required

= Working document resources
to guide your energy « Formal backing of
management

top management
practices and to P 9

provide continuity

Industrial Energy Management 51




el
DEPARTMENT of

5 Key Elements

Thrust

A new and
dimension to energy

and environment. Applicability

Commitment

Directive on which parts
of the organisation are
covered by the policy

A personal message
from top management
with a commitment to
regular policy review.

Energy

Policy

Implementation Review

Guidance on how the How an organisation
policy objectives are to knows goals have been
be met achieved.

Industrial Energy Management 52

Goals, Objectives, &

DEPARTMENT of
MINERALS and ENERGY

Policy Time Primary
components scale staff
involvement
Top and
Goals Long-term senior
managers
Objectives Medium-term Middle
managers
Targets Short-term Operational
staff
Industrial Energy Management 53

Goals — ng

DEPARTMENT of
O n g te rm MINERALS and ENERGY

= Broad statement of organisation’s
commitment; e.g.
= Reduce operating costs through EE
= Minimise GHG emissions
= Minimise the environmental “footprint”
= Optimise energy security
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Objectives —

medium term T

= More specific articulation of how goals
will be achieved, organisational
functions that will be involved; e.g.
= Implement energy M&T
= Assign energy budgets to operating units

= Reduce energy consumption by x% over 5
years
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Targets —

‘ S h 0 rt te rm MINERALS and ENERGY

= Specific, measurable expression of what
will be achieved; e.g.

= reduce energy costs by x% in the next 12
months

= reduce energy consumption (GJ or kWh)
by y% in the next 12 months

= reduce CO, emissions (tonnes) by z% in
the next 12 months.
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Sample Energy Policy

ol
DEPARTMENT of

CO ntents MINERALS and ENERGY
Part 1 Part 2
= Declaration of = Action plan
commitment to energy = Resource requirements,
management ) = Responsibility and
= Statement of policy accountability
= Statement of = Energy management
objectives, separated committee
into short and longer .
= Review procedure
term goals
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Developing a Policy ST

= Consult
= plant operations, finance, purchasing,
human resources, marketing and sales,
corporate communications and information

services, etc.
= Draft
= Ratify
Industrial Energy Management 58

Corporate Culture and tgj

!.‘ Policy Development T

Corporate Appropriate
Culture Formulation

Process
Entrepreneurial | Top down
Team Bottom up
Hierarchical Top down
Market Top down and

middle out
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A Case Study — ICI PLC  =&%=5ae

= Environmental = Four objectives:
management goals: = reduce environmental

« to be prudent in the use impact of new plants by
of the world’s natural use of best ]
resources by minimising environmental practice
waste = reduce waste by 50% by

= to provide customers 1995, using 1990 as the
with goods produced in baseline year

an environmentally establish a revitalised
sound way. and more ambitious
energy and resource
conservation programme
encourage recycling in its
businesses and witl
customers
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DEPARTMENT OF MINERALS AND ENERGY

DME-Danida Capacity Building in Energy Efficiency & Renewable Energy

Module 5: Organisational
* Structure for Energy Management

Placing authority and
responsibility in the organisation
chart

:.‘ Module 5 Objectives I

= Provide guidance on how best to place
responsibility in the organisational
structure for energy management

Industrial Energy Management 62
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O rg a n i Si n g MINERALS and ENERGY

= Responsibility--
concentrated or
distributed?

= Energy management is
a management
function

= All managers are
responsible

= Accountability should
be distributed to those
who control energy

Senior Management

Energy Manager

Energy End-User
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Top Management ST

= to get agreement for major spending on
staff or energy measures

= to provide a summary of progress

= to gain recognition and prestige for your
activities
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Energy Management is a
Managerial Function S

i

= energy policy = training needs
= Management = energy eff[ciency
information opportunities
- identification
= reporting

= investment programme

= review procedures for
return on investment

= policies and practices
for the purchase and
combustion of fuels

= energy awareness

= 'good housekeeping'
and plant operating
practices

Industrial Energy Management 65

Integration of @)

:.‘ Responsibility S

Responsible Person
Function Director | Mgr A | MgrB | Asst.C | Asst.D

[ Measure consumption [N ] °
A [ x [ =
[ Develop conservation programme [N NS ] D

Allocate budget and resources
Prepare documentation

Provide training
Review new projects for energy
efficiency

Carry out energy management audits

Key: A Approval Authority ® Responsible for Work @Perform Work #* Provide Technical Support
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Accountability

= delegation of responsibility to appropriate
budget holders - “energy accountability
centres (EACs)”

= overall responsibility for co-ordination and
reporting

= Clear lines of reporting and accountability to
that person

= clear lines of reporting and accountability to
top management

= a clear inter-departmental committee
structure for managing energy

Industrial Energy Management 67

Energy Accountability

‘ Ce ntres mmgsif:?ﬁé;ev

= Assign accountability for energy budgets to line
managers

= Performance improvement arises from
= responsibility for energy budget
= required information on energy performance

= Identified by

= mapping sub-metering schemes on organisational structure
= Management of energy = management of finances
= Requires use of MT&R techniques
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Organising for

:.‘ Implementation S

Phase 1 — Gaining Control
= energy efficiency as applied to

premises, plant and controls get the right mix of
= education and training skills and
Phase 2 - Investing experience in the
= accounting and financial investment right p[ace at the
appraisal iaht ti
Phase 3 — Maintaining Control right time.

= motivation, incentives, promotion and
publicity
= design and operation of management
information systems.
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DEPARTMENT OF MINERALS AND ENERGY

DME-Danida Capacity Building in Energy Efficiency & Renewable Energy

Module 6: Training and

B Communicating

Communicating for awareness,
training for competence

Module 6 Objectives S

= Plan and implement internal and
external communications strategies for
the energy management programme

= Plan and implement personnel training
programmes

= Provide advice on the motivation of
staff in support of energy management
goals

Industrial Energy Management 71

Train for Competence, @)
Com m u n icate for AWa reneSS MINERALS and ENERGY

Actions Targets Outcomes
Training — Facility Staff Competencies
[ \x" | \x" |
Communication g ’ Ocsusle)f:ls ‘ g ’ Awareness ‘
%‘Q [ I [ I
Feedback ‘
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Marketing and

Communicating ST

= Communicate to:

= raise awareness of the importance of
energy efficiency to cost control and
environmental conservation

= promote energy efficiency measures

= publicise energy management
achievements inside and outside the
organisation

Industrial Energy Management 73

Planning

:.‘ Communications T

= Who are the targets?

= What are the objectives for the strategy?

= How are you going to achieve these
objectives?

= What resources are available to do this?

= How are you going to justify the strategy to
senior management?
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Successful Communication G
St ra teg ies MINERALS and ENERGY

= Clear goals and objectives

= Address assessed needs

= Use existing communications vehicles
= Clear targets/messages

= Variety of media

= Regular and ongoing

= Evaluation of impact
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Sample Communication @

DEPARTMENT of
I OO S MINERALS and ENERGY

= Articles in corporate = Posters, stickers,

(=i

newsletter calendars

= Fact sheets = Slogan, mascot

= Formal = Progress reports
announcements = Link to home
from management « Rewards and

= Work group focus incentives
meetings =« Quantitative

= “Energy days” feedback

Industrial Energy Management 76
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:.‘ Training can create . .. =&

= Technical skills and knowledge for
operations, maintenance, assessment

= Awareness of energy efficiency as a
corporate priority

= Understanding of the issue
= Commitment to achievement of goals

= Understanding of personal impact on
energy consumption

Industrial Energy Management 77
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Types of training i

= Short, intensive, face-to-face workshops

= Formal courses for credit, certification,
qualification

= Institutional continuing education
courses

= Independent study, distance learning
= On-the-job training

E

(€
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Criteria for selection

Level of support available

= Requirements for flexibility
= Accessibility
= Customisation

= Transfer to the workplace
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A Basis for Planning

ontext Design Relationships. of Outcomes.

4| Comprehensive policy on energy lized, | Energy Regular quaniiali
use praciices, acively supported | based on deliberate assessment of | integrated into management | of procedures, values &
by senior management and key | needs and circumstances of targets, | structure; clear designation of | attitudes, energy use indical
organizational funclions—HR, | providing regular, ongoing responsibity for energy use | vis a vis program objectives|
financial, technical— intervention to achieve clearly practices and consumption. with mechanism to refine
encompassing all practices that | understood and articulated program design as needed.
impact direclly and indiectly on | outcomes s integral element of
energy use. overall energy management

a a =)

3 [ Basic poicy ob) Tvely | Delberale 7 ied to | Energy manager accountable | Feedback of M&Y nformati|
‘supported by key organizational design of customized program for to energy committee the program design process|
funciions. clearly articulated ouicomes. representing all users, chaired

by a senior line manager.
) a el a

7| Abasic adopled polcy on energy | Ongoing taining and Energy manager designated, | Application of some form of
use pracices, with general communication adapted to reporting to ad-hoc on energy performance, not
awareness as part o the organizational needs and commitiee, but line specifcally keyed to prograr|

licy structure. the basis of management and authority | outcomes.
subjective, anecdolal evidence are undlear.
o a a

| Guidelines respecting energy se | Ongoing training and Energy management he part- | Iniutive sense of program
practices informaly incorporated | communication using "o the shelf” | time responsibilty of someone | impact on part of EM based
into job descriptions and programs, in parallel with other with only limited authority or anecdotal evidence.

energy management iniatives. influence.
5 a

0| No organizational recognilon of | Sporadic use of “off he shell” No energy management o | No efforl (o assess specific
energy as manageable or an programs withou dear any fomal delegation outcomes of raining a
‘organizational priority. determination of their fit to needs. responsibility for energy ccommunication initiatives.

consumpion.
) a o a
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4 Key Success Factors =t

= supportive context: the organisation regards
energy efficiency as a corporate priority, and acts
accordingly

= program design: the training and communication
initiatives are well-designed

= individuals and relationships: proponents of
efficiency improvement are able to make and
influence decisions

= measurement of outcomes: the organisation
measures the impact of these initiatives and uses
that information to refine future actions
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Motivating Employees =8

= answer the question “what'’s in it for me?”

= build commitment to achieving the corporate
goal

= demonstrate the importance of energy
efficiency

= involve people in the process

= provide a means for feedback

= communicate effectively

= accomplish “attitude adjustment”

Industrial Energy Management 82
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‘ How to Motivate RS a Eveh
Factors Strategies
= financial rewards = ensure that people
= job security get something out of

what you propose

= give rewards and/or
recognition

= link energy savings to
the individual’'s own
best interests

Industrial Energy Management 83

= job enrichment
= peer pressure
= public recognition

= increased responsibility
and greater autonomy.

m
&)

:-‘ Whom to Motivate T

= Senior managers
= improve the performance of your organisation
through cost reduction and increased profitability
= Middle managers
= make them budget holders on energy costs
= Key personnel (plant managers, maintenance
staff, system operators)

= measure their personal performance and job
satisfaction in terms of increasing the energy
efficiency of the plant they control
Industrial Energy Management 84
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Whom to Motivate B

= General staff
= Make it personal - environmental considerations
may be as significant as saving money
= emphasise benefit of having a stronger, more
competitive company--for example, in terms of job
security and wages
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:-‘ Whom to Motivate T

= Energy Management “Champions”

= having clear goals, discrete assignments,
measurable outcomes

= opportunities to meet new challenges

= work with others as a team

= learn new skills and knowledge to enrich their jobs
= receiving recognition
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DEPARTMENT OF MINERALS AND ENERGY
DME-Danida Capacity Building in Energy Efficiency & Renewable Energy

Module 7: Energy Monitoring,
* Targeting & Reporting

The power of effective energy
information management




Module 7 Objectives ST

= Understand how MT&R can manage
your energy consumption downward

= Use existing energy data

= Describe the difference in purpose and
activity of M&V and M&T
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Information Systems &
and MT&R T

Information
Systems
Comprehensive system
sets targets, monitors
consumption, identifies
faults, quantifies savings
and provides budget

tracking.
. Result Measure
Monitoring and targeting
reports for individual
areas based on sub-
metering, but savings not
effectively reported to
user. Data

Monftoring and targeting Take Act|on
reports based on supply
meter data. Energy unit
has ad-hoc involvement

in budget setting. Analyze
Cost reporting based on
invoice data. Engineer Information
compiles reports for

internal use within
technical department.

No information systems.
No accounting for energy
consumption.
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The Benefits of MT&R ~ w&&8d

= Cost savings due to energy reduction - 5 to 15% typical
= Coordination of energy management policy
= selection of most effective initiatives
= Acquisition of financing for energy efficiency projects
= baseline energy use & verification of savings
= Improved product and service costing
= Improved budgeting
= Better preventative maintenance
= Improved product quality
= better control of production processes
= Waste avoidance
= Water consumption & materials management
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Three Distinct Functions =&&wsaée
= Targeting

= the identification
of the level of e
energy consumption
which is desirable

= Monitoring

= The regular .

collection of data on = Reporting

Energy use =« putting information in a
= Analysis of data form that enables control
= The investigation of | of energy use and

deviations from &~ AN achievement of targets

expected

performance
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Where can you apply ¥
MT&R? S

= Utility Inputs

F Steam
= Gas, fueI., electricity e Waste Heat
« Water, air, steam =9 , >
Electricity Industrial
= Etc. Foel Process, Product
. uel Department ————p
= Specific Systems o] costCentre
- Etc... Waste
= Processes Materials Material
= Boilers ! ’
= Compressor etc.
= Cost centre or
department
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MT &R T as kS MINERALS and ENERGY

Measuring energy consumption over time
Relating energy consumption to drivers
Setting targets for reduced consumption

Frequent comparison of consumption to
targets

Reporting variances
= Taking action to correct variances
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Data and Information = =&&=sae

= Data is the
“raw materia

= Information is

Data —» KWh & Tonnes Produced for a meit furnace
III

Analysis —» Regression and CUSUM

the “refined
product” ﬂ
= Action Information —»  kWh/Tonne increased last week. Why?
decisions need
|nformat|0n Action -» Corrections to electrode positioning in furnace
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Data May Already EXxist! =&

= Consumption data = Sources:
= Consumption drivers = Monthly utility invoices
= production in = Production records
manufacturing plants = Manual data forms
= Units periodically
= Quantity (mass or = Portable data loggers
volume)
o = Fully automated
= On-line time
measurement
= Weather - CDDs
= possibly sales =
P
Industrial Ener%gement 95

,_:‘ Two Critical Questions — =&&=5a

= How does energy use
vary with production (or
weather, or some other
driver)?

= How does the relation 2
between energy use and ~
production (or other ?
driver) change with
time?
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MINERALS and ENERGY

A Worked Example

Specific
Production Eneray
Week {tonnes)
150

KWh  (<WhiTonne)
938

= How many energy saving measures have
been introduced?
= When did each take effect?

= How much energy has each measure
saved?

= Are all the energy saving measures still
working?
= Have any breakdowns been restored?

= How much energy will be required for a
budgeted production of 120 tonnes a
week in the next quarter?

= What further savings can be achieved?

—
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-

Understanding what @

drives energy consumption wesmas

180,000

160,000

y =514.86x + 61116
140,000

120,000

tricity (kWh)

A functional relationship [#

between production

100

& energy consumption

Production (tonnes)

150

200

Industrial Energy Management
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-

Understanding the trends &
with CUSUM

MINERALS and ENERGY

~
50,000
- 13579113’5‘1‘921235729135
=
E‘ -50,000 N
L \
£ 100,000
3 ‘ el
w e
H ‘ \
a -150,000 —‘ ‘ =
2
3 ™|
E - — N,
200,000, «'—é— ‘ N
Critical points - i
what happened? Week
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Wi

i Controlling performance &&=

~

20,000

Electricity (kWh)

_____________ AT
v

> i
2ol e el e

We use control charts for
other management priorities--
why not for energy use?

Week
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i What are Targets? S

Targets

« Are a statement of what management
wishes to achieve

o Are determined from a position of
knowledge

o Must challenge the organization but be
achievable

« Convey management priorities

« Have two essential components:

v an amount

v atime

From Energy-Wise Practice 6, NZ Energy
Efficiency and Conservation Authority
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DEPARTMENT of

Setting targets

~
180,000
Options for quantifiable
performance targets
N
X 100,000
2
2 80,000
E 60,000
o
40,000
20,000
0
0 50 100 150 200
Production (tonnes)
&  Base Consumption -~ High Bimination Improved
—— Best Historical —— specific Arbritray
. J
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Benchmarks as Targets —wé&=se

580

560

540

520

Therms/tonne
Tonnes/week

500

480

460

1 2 3 4 5 6
Week Number
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N
&

DEPARTMENT of

Process Energy Use

Actual kWh/tonne

WM AN

System kWh/tonne

Equipment kWh/tonne

Target kWh/tonne

kWh/tonne of Production

Theoretical Equipment kWh/tonne

Time

Graph is not zero based and not to scale
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-

What Types of Actions @

DEPARTMENT of

Must be Taken?

Variability Reduction

System Opera
Improvements T -V

Equipment Improvements

_ Target kWh/Tonne _

Theoretical Equipment kWh/Tonne

kWh/Tonne of Production

Time Graph is not zero based and not to scale
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How Will It Sustain ¥

el
‘ = DEPARTMENT of
SaVI n g S? MINERALS and ENERGY
H
Summary Information
M
Exception Reports & Budget

Control
Information

Data
Collection & Operators &
Analysis Maintenance

i
Measure
Action

1
\
\
3 Energy Consuming System
L
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!-‘ Reporting Principles S e

= Information directed according to who
has control / direct influence

= Recipient must understand what it
means to them

= Minimum extraneous information

= There must be a means of ensuring
action
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Who Needs What & &
When? T

An example — each organization & site is unique

Annual | Monthly | Weekly Key Exception
Report | Report | Report | Indicators| Report
1)

Managers X X X X
Supervisors X X X X
Operators & X
Maintenance

(1) Key Indicators appropriate to tasks/responsibility
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Information Needs 73
and Decision Making RS

Level of Decision Making
Information Operational Managerial

Strategic

5 Control Control Planning
o4 Source internal internal external
ER Precision high medium Low
oz T|m!ng exceptional pgnlodlc Irregular
3 Notice sudden Anticipated none
Nature warning results Predictive
Industrial Energy Management 109
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A Starting Point

= Read meters daily/weekly:
= Identify best performance modes/periods
= Track your “turn down”

= Measure & feedback process equipment
performance by batch/period:

= Best practice suggests an opportunity of 6%
or more

Industrial Energy Management 110
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Case: M&T in a Brewery m&&wsée

= Actions: = Results

= Used existing = Costs: £15,000 initial,
computer systems £9,000/yr. for 4 years, plus
and utilities metering £1,200/yr. O & M
supplemented with = Savings:
additional sub- + £24,660 (energy), £15,190
metering (water), £39,850 total in

= Expanded the system first 12 months
for data collection « £524,320 over next 4
and analysis as years, average 11,700
savings warranted G/yr.

= Payback in 5 weeks
Reference: ETSU Good Practice Case
Study #273: Charles Wells Ltd., Eagle
Brewery
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MT&R and Water ]

‘ Effi C i e n Cy MINERALS and ENERGY

y =13.457x + 1441.4
< 10000
2 * L+
‘g_ g 8000 i
S8 6000 o T
2 £ ”f" *
S % 4000 - B LT
-1 L
8 © 2000 12
©
= 0
0 100 200 300 400 500 600
Production, tonnes
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Measurement & ?;gf
Ve rl f | ca tl on MINERALS und ENERGY
= A process of
quantifying energy
consumption before
and after an Energy A
Conservation Measure /
is implemented to
verify and report on
the savings actually
achieved
Industrial Energy Management 113
(@)

Why Verify Savings? L

= to increase energy
savings

= to reduce the cost of
financing projects

= to encourage better
project engineering

= to demonstrate and
capture the value of
reduced GHG
emissions

——3
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Spend more to reduce ]

? DEPARTMENT of
COS S MINERALS and ENERGY

Verification

’ = Increases the
confidence of

funders
% = reduces the
investment risk

g = reduces your
* costs of
borrowing
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M&V Options under the %f“

ol

DEPARTMENT of
IPMVP MINERALS and ENERGY

A. Partially Measured Retrofit Isolation
= With assumption/stipulations

B. Retrofit Isolation
= Fully measured

C. Whole Facility
= Or sub-metered part

D. Calibrated Simulation
= With software

Industrial Energy Management 116
Expectations and %f“
- DEPARYENT of
U n Ce rta I n ty MINERALS and ENERGY
= What is uncertainty? o
= How much ‘
uncertainty can we ‘-
tolerate?

= What is our purpose
for implementing a
Verification Method?

= What are the
sources and degrees
of uncertainty?
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Sources of Uncertainty in
M&V AT

= Instrumentation Error
= Modeling Error
= Sampling Error
= Random error in sampling
= Assumption Error
= Anticipated
= Not anticipated

Industrial Energy Management 118

Un-quantifiable

‘ U ncerta | nty MINERALS and ENERGY

= Human errors
= Technique errors
= manual measurements
= Unaccounted for changes in conditions
= Placement of transducers
= automated measurements

= M&V plan should present the range of
possible impacts

Industrial Energy Management 119

The Cost of M&V

:.‘ Depends Upon.. ST

= Option selected

= ECM number complexity & interactions

= Number of energy flows isolated (A,B,D)

= Complexity of measurements

= Sample sizes & metering duration

= Engineering required for stipulations (A & D)
= Effort required to document the base year

= Required accuracy

= Reporting requirements
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Savings Determination w8

Savings = Baseline Energy Use

adjusted

- post ECM use
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Quantitative Basis for

)
DEPARTMENT of
M V MINERALS and ENERGY

= Energy performance model:

= Prior year’s data — if there are no “factors
of influence”

= Regression analysis — as in M&T
= Simulation

Industrial Energy Management 122

:.‘ Baseline Adjustments T

= Changes in production and/or weather

= Changes in operating schedule or
processes

= Changes in function of the facility
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Monitoring of Energy... &
Always a Good Practice — w&tée

= Gain & maintain control of energy consumption
= Avoid slippage
= Verify the savings from a retrofit

= M&V may be part of an Energy Performance
Contract (EPC)

= Report savings from an Awareness Campaign
= Reinforce peoples actions
= Report to management veaR1

= All of the above! veRn2

YEAR3 .
T3 2000 2001
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DEPARTMENT OF MINERALS AND ENERGY
DME-Danida Capacity Building in Energy Efficiency & Renewable Energy

Module 8: Developing the
* Business Case

Analysing the investment
opportunity

Financing implementation

ol
DEPARTMENT of

Module 8 Objectives

= Establish the business case for energy management
investments

= Calculate simple payback and ROI

= Do cash flow analysis

= Determine NPV and IRR

= Propose alternative strategies for financing projects
= Consider the use of energy performance contracting

= Assess the potential for employing the clean
development mechanism (CDM)
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\ @ )

Investment Needs e e

= New equipment
= building renovations

= process
improvements

= staff training

= energy information
system

= other priorities
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&)

:.‘ Making the Case ST

= the size of the energy problem

= the technical and good housekeeping
measures to reduce waste

= the predicted return on any investment

= the real returns achieved on particular
measures over time
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Steps in Building the e

:.‘ Business Case T

= Assess the baseline

= Identify and prioritise possible
measures

= Analyse costs and benefits
= investment appraisal

= Select financing and implementation
mechanism
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Assessing the Baseline — =&&wsée

= Ensure that:

= best performance from existing plant and
equipment being achieved
energy tariffs and purchase agreements optimised

= the most cost-effective energy forms—fuels or
electricity—being used as efficiently as possible

operations and maintenance optimised
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Identify and Prioritise

:.‘ Measures e

= Focus on largest energy consumers first
= Internal identification of opportunities

= "7 Steps”
= External identification

= energy audit

Industrial Energy Management 131

:_‘ Consider all the Costs ~ wé&=aae

= direct project costs
= new maintenance costs

= cost of operational adjustments
(additional staffing, different production
rates, etc.)

= training of personnel on new technology
or operations
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@)

Consider all the Benefits w&-aae

Financial: Non-financial:
= energy savings = improved workplace
= water savings environment
= maintenance savings = Mitigation of
= increased extgrnal tal
productivity environmenta
. impact
= improved product
quality
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:.‘ Setting Priorities ST

Consider:
= energy consumption per unit of production

= current state of repair and energy efficiency of
plant and services, including controls

= residual life of existing plant and equipment
= effect on staff attitudes and behaviour

Industrial Energy Management 134

Objectives of Investment

‘ Ap p ra i Sa I M.Ngi'lf's‘?ﬁ&ev

= to determine which investments make the
best use of available money

= to ensure optimum benefits from any
investment made

= to minimise the risk from making investments

= to provide a basis for subsequent analysis of
the performance of the investment
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:-‘ A “Level Playing Field”

priorities

@)

DEPARTMENT of
MINERALS and ENERGY

= Energy management
investments should
be assessed by the
same criteria as
investments in other
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Financial Analysis &
DEPARMT of
‘ M et h Od S MINERALS and ENERGY
= Simple Payback Period
_ _Capital Cost
sep (yeam) " Annual Savings
= Return on Investment
ROI = Annual Net Cash Flow « 100%
Capital Cost
= Life Cycle Analysis
= Net Present Value
= Internal Rate of Return
Industrial Energy Management 137
- DEPA:%M
‘ Cash FlOW Ana |ySIS MINERALS and ENERGY
ettt it
Project Life (years) Project Life (years)
Project A Project B
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C as h F | ow T a b | e MINERALS and ENERGY

Table 8.1: Cash Flow Table for Purchase of new Boiler

Capital Expenditure R100,000 90% on delivery/commissioning, and 10%
performance guarantee due at one year
Expected Savings R48,000/year Half in first year, full amount in all remaining years
(Values in R'000)
Year 0 1 2 3 4 5
Costs (90.0) (10.0) 0 0 0 0
Savings 0 24.0 48.0 48.0 48.0 48.0
Net cash flow (90.0) 14.0 48.0 48.0 48.0 48.0
Net Project Value | (90.0) (76.0) (28.0) 20.0 68.0 116.0
Industrial Energy Management 139
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Cash Flows

= Capital costs:
= design, planning, installation and commissioning
= usually one-time costs

= Annual cash flows:
= annual savings or costs

= taxes, insurance, equipment leases, energy costs,
servicing, maintenance, operating labour

= Intermittent cash flows

= occur sporadically during life of project

Industrial Energy Management 140

Other Factors in Annual &
Cash Flow Calculations — ==&=8a

= marginal tax rate applied to positive or
negative cash flows

= impact of asset depreciation on taxes
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Time Value of Money

FV PV x (1+i)"

DEPARTMENT of
MINERALS and ENERGY

FV

PV

(1+9"

or =
where
= FV = future value of the cash flow
= PV = present value of the cash flow
w i = interest or discount rate
= N = number of years into the future

Industrial Energy Management
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Discount Factors

iscount Factors 1/(1 +i)"
3

DEPARTMENT of
MINERALS and ENERGY

Year (n) 0 1 2 4 5
Discount Factor
6% 1 0.942 0.888 0.840 0.792 0.747
0% 1 0.909 0.826 0.751 0.683 0.620
20% 1 0.833 0.694 0.579 0.482 0.402
30% 1 0.769 0.591 0.456 0.350 0.270
40% 1 0.714 0.510 0.364 0.260 0.186
45% 1 0.690 0.476 0.328 0.226 0.156
50% 1 0.666 0.444 0.297 0.198 0.132
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= DEPARTMENT of
Ca ICu |at|0n MINERALS and ENERGY
Table 8.3: NPV Calculati |
Year 0 3 4 5
Net cash flow (R$000s) | (90.0) | 14.0 [ 48.0 | 48.0 | 48.0 [48.0
The discounted cash flow at 10% can be found as follows:
Year 0 1x(90.0) =(90.0)
Year 1 0.909x14.0 =1273
Year 2 0.826 x48.0 =39.65
Year 3 0.751x48.0 =36.05
Year 4 0.683x48.0 =32.78
Year 5 0.620 x48.0 =29.76
NPV = the sum of all these values = 60.97 (compare to net project value = 116.0)

Industrial Energy Management
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Internal Rate of Return

= The Discount
Factor for which

Year net cash flow discount rate NPV

m

DEPARTMENT of
MINERALS and ENERGY

-

NPV =0
= Often the basic g RiteEat
criterion for |
corporate 5 [48000
investment
decisions

145
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Payback and IRR

DEPARTMENT of
MINERALS and ENERGY

-

Project Life (years)
1 2 3 4 5 10 15
1] 0% 62% 84% 93% 97% 100% | 100%
2 0% 23% 35% 41% 49% 50%
- 3 0% 13% 20% 31% 33%
E 4 0% 8% 21% | 24%
§ 5 0% 15% 18%
g
g s 1% | 15%
P 7% | 1%
g 8 4% 9%
8 2% 7%
10 0% 6%
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Risk and Sensitivity
ISK an ENSItVI &
DEPARTMENT of

Analysis

= Consider three scenarios:
= Optimistic
= Realistic
= Pessimistic

= in energy costs
= interest rates
= tax rates

Industrial Energy Management

MINERALS and ENERGY
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Financing Alternatives =&

= In-House = External
= from a central budget = capital loans
= from a specific = energy performance
departmental or section contracts
budget = leasing

= payment for energy
services by individual
budget holders

= retaining the savings
achieved.
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Energy Performance

:.‘ Contracts and ESCOs S e

A comprehensive package of services:
= An energy efficiency opportunity analysis
= Project development

= Engineering

= Financing

= Construction/implementation

= Training

= Monitoring and verification
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‘ B eneﬁtS Of EPC MINERALS and ENERGY

= Reduced or eliminated need for corporate capital
= Decreased operating costs

= Turnkey installation

= Participation of local energy utilities

= Enhanced staff training

= Savings fund repayments, based on performance
against quantifiable results

= Accelerated equipment upgrading, retrofits, and/or
modernization

= Transferred risk to a third party (ESCO)
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‘ E PC O pti 0 n S MINEE:CQL':::L;IKGV

= First Out

= ESCO retains savings until an agreed-upon
financial goal is achieved; client company then
receives future savings

= Shared Savings

= ESCO and client company share savings as they
are achieved

Industrial Energy Management 151
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‘ E PC O ptl ons MINERALS and ENERGY

= Guaranteed Savings

= ESCO guarantees project costs (exclusive of
client add-ons); debt service is covered by the
income stream

= Discounted Energy Savings (Chauffage)

= Client company pays ESCO a fee equal to the
base year energy bill minus an agreed upon
discount; ESCO pays actual energy bill
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-

Clean Development @

!.‘ Mechanism e

3.CDM-EB
2. PDD ‘ 1. Project Identification
Development _ Approval of the

Methodology

ETS—
Designed Operational Entity
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Small-scale CDM

‘ P roj eCtS Mmg::tg?::gdgmv

= More economical for execution than
large projects
= renewable energy projects up to 15 MW

= energy efficiency improvement with
savings up to 15 GWh/year

= other GHG emission reduction projects that
themselves have direct emissions less than
15 kt CO,e/year
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DEPARTMENT OF MINERALS AND ENERGY
DME-Danida Capacity Building in Energy Efficiency & Renewable Energy

Module 9: 7 Steps for Energy
* Management

Assessing energy use

Identifying opportunities for
savings

:.‘ Module 9 Objectives I

= Advise on the implementation of a
systematic assessment of energy
systems and identification of savings
opportunities
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:-‘ The Seven Steps

Understand
Prasant
Usage
Cprmize
Understand Supph
\/
Mamize
Compars
\:‘:d/ Effciency
Match the
\;"""‘“‘}' Ricqreenant
Urdesiang
frie Find the
Savings

Industrial Energy Management
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Seven Steps to

:-‘ Energy Savings

Understand the Cost of Energy
Compare Yourself

Understand When Energy is Used
Understand Where Energy is Used

Match the Requirement (Eliminate
Waste)

Maximize Efficiency "
7. Optimize Energy Supply f

Industrial Energy Management
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Step 1: Understand the

:.‘ Cost of Energy

= Electricity s
= Demand (R/kVA) '
= Energy (R/kWh) ..L
= Fuel

= Cost per m3 or litre or tonne
= Cost per equivalent kWh or GJ

Industrial Energy Management
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Why Understand Costs? =t

= Verify your bills - spot errors.
= Be aware of the impact of tariff changes.

= Be aware of how usage patterns impact
unit costs
= i.e. the incremental cost of energy
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Unexpected Cost

‘ I n C rea Se MINERALS and ENERGY

= May 2003
= 600 000 kWh cost R 168 000
= June 2003
= 601 000 kWh cost R 170 688
= Energy up by 0,16%
= Costsup by 1,1% ???
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:-‘ Impact of the Rate R

Maximum Demand |R12/kVA
Energy On-peak  |R0.28/kWh
Energy Off-peak  |R0.09/kWh

A 100 kVA load for 10 hours = approx. 1000 kWh
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Billing Analysis T

Monthly Demand & Energy
ABC Manufacturing and Processing
200K 800
E
n
e 150K 60 D
r e
g a
y 100K — 400 n
K d
Vf‘]’ 50K 200
v
A
0
Aug 92 Oct92 Dec92 Feb93 Apr93 Jun93
Jul92 Sep92 Nov92 Jan93 Mar93 May 93
B  Energy B Demand
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Comparative Energy

!
DEPARTMENT of
‘ O Sts MINERALS and ENERGY

o
Comparative Energy Costs, R/IGJ .
[ [ [
LPG |
HFO
coal []
electrcity These are c35ts at
i ; ; point of purchase,
0 20 40 60 80 100 but what about
efficiency of
conversion to end-
use?
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‘ D on lt P ay TO 0 M u Ch | MINERALS and ENERGY

= A utility metering error at one industrial
plant resulted in a 66% increase in
electricity costs

= In some areas demand charges make
up 40-50% of an electricity bill
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Step 2. Compare ki
YO u rse |f Mmg::tg?::gdgmv
= Externally

= versus industry figures
= other benchmarking studies

= Internally Result Measure
= Historical comparison -
= Temporary metering & Take Action
analysis
Analyze

= Permanent metering — need

i Information
manageability
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:.‘ Benchmark Comparisons =&=ss

= Internal benchmarks (for example):
= Average for Period: 92 kWh/kg
= Minimum Month: 77 kWh/kg
= Maximum Month: 165 kWh/kg
= External benchmarks:
= Best industry practice: 65 kWh/kg
= Industry average: 85 kWh/kg
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Finding Internal Benchmarks 8)
by Regression Analysis

0 100 200 300 400 500 600 700 800 900 1000
Monthly Production (kg)
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Step 3: Understand When &
Your Plant Uses Energy ===

Demand (kW)

1 3 5 7 9 1 13 15 17 19 21 23
Hour of the Day
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An Electrical Fingerprint =5

Peak = 1350 kW
JWM : o
= "
H
= 1000
2 2nd Shi
‘; 1st Shift
° 3rd Shift Baseload = 950 kW
X 500
Friday Saturday Sunday Monday
Long-weekend shutdown
0

00:00:00 16:00:00 07:59:59 00:00:00 15:59:59 08:00:00
07:59:59 00:00:00 16:00:00 07:59:59 00:00:00

Time of day
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,_:‘ Patterns Revealed AT

= Peak Demand = Cyclical Loads

= Night Load = Interactions among
= Start-Up systems

= Shut-Down = Production Effects
= Weather Effects = Problem Areas

Industrial Energy Management 171




Savings Opportunities =&

= Scheduling — reduce startup peaks

= Investigate off-production usage

= Infrequent demand peaks — avoidable
= Shift on-peak to off-peak usage pattern

= Equipment loading — consider
sequencing
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i Expensive Co-incidences & ea

= Purchased too quickly, electricity can be
as much as 200 times more expensive

= One 15-30 minute period sets the demand
portion of the bill for the whole month
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Step 4: Understand Where
iYour Plant Uses Energy

Demand Energy

Compressed Air

Compressed Air
20.0%

Refrigeration 35.0%

Refrigeration
40.0%
50.0%

Other
40.0%

Other
15.0%
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The Load Inventory

o . . Total Diversity, Energy
Load Description Quantity Unit kW KW Factor Peak kW Hours KWh
Plant Lighting 50 0.5 25.0 100%  25.0 400 10,000
Air Compressor 1 50.0 50.0 100% 50.0 732 36,600
Punch Press (Idle) 2 150 30.0 100%  30.0 300 9,000
Punch Press (Engaged) 2 75.0 150.0 10% 15.0 40 6,000
Cooling Pump 1 20.0 20.0 80% 16.0 150 3,000
Total Load 136.0 64,600
Industrial Energy Management 175
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Demand Breakdown

Cooling Pump
12%

Plant Lighting
17%

Punch Press
(Engaged)
1%

Air Compressor
Punch Press (ldle) 38%

2% Plant Demand (kW)
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Energy Breakdown

Punch Press Cooling Pump Plant Lighting
(Engaged) 5% 14%
9%

Punch Press (Idle)
14%

Air Compressor
Plant Energy (kWh) 58%
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Unnoticed Consumption  w&&=sé

= Unknown, and in many cases,
unnecessary uses of energy can amount
to 5% or more of the entire electricity
bill!
= What is 5% of you electricity bill?
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Identify Opportunities:

:.‘ Starting at the End Use  =&=8a-

Present
Usage
Understand
Costs Optimize
Supply
Compare
Yourself Maximize
Efficiency
Understand
When Match the
Requirement
Understand N
Find
Where the Savings
Opportunities
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:.‘ Logical Order T

= 1st - Match the
requirement =

Eliminate the waste
~ G

= 2nd - Maximise the
efficiency ‘ ﬁ

= 3rd - Optimise the

source v
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Step 5: ¥

Eliminate Energy Waste =®&=5s

= “Turn it off” | i ‘

= Lights, fans, pumps, conveyors
= Compressed air & vacuum leaks
= Freezer/cooler air leakage
= Leaking steam traps
= Turn it down
= Temperature, water & air flow
= Compressed air pressure & flow
= Control it

= Exhaust / make-up air balance
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Step 6: ¥

:‘ Maximise Efficiency S

= Filters and lubrication

= Clean heat exchangers and pipes

= Minimise refrigeration “lift” L . |
= Condenser size and pressure

Motor conditions

= voltage & cooling

= Combustion efficiencies

Sequence compressors and pumps
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Overall Approach: téj

‘ 1 H DEPARTMENT of
M atch & M aXI m IZe MINERALS and ENERGY
Match the Need Reducing waste s as
simple as turning it off!

Action \ Lower Cosa;/ Higher Cost

(operation (technological)

EIiminaté/ 1. Manual 2. Automatic
Waste control control

Maximise |3. Operating |4. Efficient
Efficiency\ conditions equipment

é j Efficiency is a result of
Reduce Losses good maintenance
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Why this Order? T

= End-use actions influence all other parts
of the system — do this first

= Lower cost actions are operational — at
end-use

= Higher cost actions are technological —
higher efficiency components

= End-use determines supply requirement
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Step 7:

:‘ Optimise the Supply =~ =8

= Heat Recovery — utilizing waste heat

sources

= Heat Pumps — using a low grade heat
source

= Co-generation — generate heat and
electricity

= Renewable energy — solar, wind...

= Competitive Supplier — negotiate supply
contracts
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:‘ Consider Heat Recovery w&=aae
= Waste heat Source?
= quantity .

= temperature
s Use?
= energy & temperature
= time coincidence
= |location
= Practical recovery % ?
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DEPARTMENT of
MINERALS and ENERGY

:-‘ Apply Heat Recovery

= "Low Technology”
= Heat from air
compressor
= “Higher Technology”
= Boiler blow-down

= De-superheat
refrigerant

= Boiler economiser
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Cost vs. Benefits

= Benefits:
= direct energy savings
= in-direct energy
savings
= comfort/productivity
increases

= operation &
maintenance cost
reductions

= environmental
impact reduction

MINERALS and

= Costs:
= direct

ol
DEPARTMENT of
ENERGY

implementation costs
= direct energy costs

= in-direct energy
costs

= operation &
maintenance cost
increase
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:-‘ Environmental Impact

Direct
Emissions
NO,, VOC, SO,, CO,

You

On-Site
Combustion

MINERALS and

Indirect I
Emissions
NO,, VOC, SO,, CO,

L Utility

Utility
Power Generation

Industrial Energy Management
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DEPARTMENT of
ENERGY
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GHG Emission Factors . . .
Environmental impact = &b

Energy Source Emission Factor (kg CO./ekWh) |
Electricity from grid [ 0.90

Coal 0.33 (2.44 tonnes CO,/tonne coal) typical’
Heavy Fuel Oil 0.26

LPG 0.21

Natural Gas 0.19

" Emission factors for coal depend on the type and
quality of coal and its calorific content (assumed to be
26.5 GJlt here)
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ol
DEPARTMENT of

How do we begin?

= Plan strategically (module 1)
= Assess the organisation & act
to move upscale (module 2)
= Implement MT&R (module 3)
= Assess current use - identify
savings opportunities

(module 4)
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