Table of Contents

Industrial Energy Management Training Course
Table of Contents

Course Learning ODJECHIVES .......ccovvviiiiiiiiiiiiiieeeeeee e

Foreword to Training ProVIiders .........ccceeiiiieiiiieiiiec e

Module 1: Introduction to Industrial Energy Management

1.1 A Context for Industrial Energy Management in South Africa..................
1.1.1 A definition of energy management ...........cccoocveeeiiiiiee e
1.1.2 Motivation t0 MaNage ENEIGY ......cccvvrrieieeeieiiiirre e e e e s e s e e e e e e s eneneeees
1.1.3  Government Action on Industrial Energy Management .......................
114 Energy Supply Issues in South AfriCa .........ccccvveveeeeiiiiiiieeee e,

1.2 Energy is a Manageable EXPENSE..........cooiiiiieiiiiiieiiiee e

13 The Dimensions of Energy Management .............ooouveeiiiieeeeiiieeeesiiieeeenns

14 TRIS COUISE ..ottt ettt e e e e e r e e e e e e e e anaes

Module 2: A Strategic Approach to Energy Management

2.1 Understanding Organisational Change ........cccccccccvvveviviiiiiiiiiecceceee
2.1.1 Changing the organisSation ...............cccccevuiuiiieimieiniie ...
2.1.2 LO70] 0T =1 (=IO T || (1 =

2.2 Characteristics of Energy Managing Organisations .............cccceevvvveeennnne

2.3 A Strategic Approach to Energy Management ..........cccccovvveeevnvneeennnnens.
2.3.1  Three Critical EIemMeNntS ........oooiiiiiiiiiiiiii e
2.3.2 A StrategiCc APPrOACH ....coccuiiiiiiiiie et
233 GAIN CONMIOL .. e e e e et e e e e e e e ane
234 NV ST e et a e e e e aeee
2.35 Maintain CoONLrOl ........ooiiiiiiiiie e
2.3.6 AN ONQGOING PrOCESS....eiieiiitiieeiiitite et e e et e e et e et e e e st e e e sabre e e e e

Module 3: Assessing the Organisation

3.1 Assessing your Organisation — The Energy Management Matrix ............
311 HOW 0 USE the MALMX....ceeiiriieiiiiiiee et
3.1.2 Description Of the MAatriX.........cooiiiiiiiiiie e

3.2 ACtion Planning ...

Module 4: Developing an Energy Policy

4.1 A Rationale for the Energy POlICY .........cooiiiiiiiiiiiiie e
4.1.1 PUIMDOSE et e
4.1.2 Energy policies in perspective.........ccccccvvvvveviviii

4.2 Developing the Energy PoliCY..........ccoiiiiiiiiiiiie e
4.2.1 The Elements of an Effective Energy Policy .............ccooooeeieieiiee e,
422  Goals, Objectives and TargetS......c..eueieeiieiiiieieiiieee e
4.2.3  Sample energy poliCy CONENES ........coiviuiiiieiiiiiie e
4.2.4 Devising the POLICY .......eeeiiiiiiiei i
4.2.5 Ratifying the POIICY ......veveiiiiiiie e
4.2.6 Monitoring PerformancCe ...........oocveeiiiiiiie i

Module 5: Organisational Structure for Energy Management

5.1 Organising for Energy Management...........occoceeviiieeeiiiiee e
5.2 Location of energy management leadership .........ccccocieiiiee e,
5.3 TOp MaNageMENT SUPPOIT.....ccie e
5.4 Roles and ResponSibilities. .........ooo i
55 ACCOUNTADIIITY ....eeiiieii e

551 Energy accountability CENLreS ..........oooviiiiiiiii e

Industrial Energy Management Training Course

Pagei



Table of Contents

Module 6

6.1

6.2
6.2.1
6.2.2
6.2.3
6.2.4

6.3
6.3.1
6.3.2

6.4
6.4.1
6.4.2

Module 7

7.1

7.2

7.3

7.4
7.4.1
7.4.2

7.5
7.5.1
7.5.2

7.6

7.7

7.8

7.9
7.9.1
7.9.2
7.9.3
7.9.4

7.10
7.10.1

7.11

7.11.1
7.11.2
7.11.3
7.11.4
7.115

Module 8

8.1

8.2

8.3

8.4
8.4.1

8.5
8.5.1
8.5.2
8.5.3
8.5.4
8.5.5
8.5.6

8.6
8.6.1
8.6.2
8.6.3

8.7

: Training and Communicating for Energy Management
Working Definitions of Training and ComMmMUNICAtIONS............occuvvieiiiiieeiniieee i 1
CommuUNICAtIONS INILTALIVES ......uveiiiie i a e e 2
Y= | 1 o PRSP 2
INtErNAl FEIALIONS ..ot 3
External publiC relations ...........coooiiiiiiiiiiec e 3
Types of Communication INIAtVES...........c.uvevree i 3
1= 11013V PSSR 4
TYPES OF TTAINING ...eveeieiitiee ettt e e e e e e e e 4
MOtIVAtING PEISONNEL.......cooiiiiiiiiiiii it 5
Planning for training and communication initiatives ...........cccccceeevviciiiieeee e, 7
How much should you spend on training and communicating? ...........ccccccovvveeen. 8
How can you keep up the momentum?..........cccuvvieeee e 9
. Energy Monitoring, Targeting & Reporting
A Rationale for Monitoring, Targeting and Reporting (MT&R) ......ooooviiiieiiiiiiennninn. 1
The Scope and Information Sources for MT&R..............c 4
DEFINITIONS ... 4
Data and iNfOrMAaLION ..........ocviiiiiiiie e 5
Information Needs fOr MTE&R..........uviiiiie e 6
Interpreting Energy Consumption Data...........cocvveiiiiiieeiiiiieee et 6
Application: Establishing the Energy Relationship ..........ccccceiiiiiiiiiin, 7
Energy and production — a theoretical basiS..............uvvvveiiiiiiiiiiiiiieiieeeieeeeeeeeeeeenns 7
Finding the energy performance Model ..............uvvvviiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeaeeees 7
CUSUM . s 12
Summary: Regression and CUSUM .........cooiiiiiiiiiiiiiiiiec e 15
The CONrOl CharT ... e e e e e e ee e e e e s 15
1= 10 [=] 1] o SR 19
Performance BeNChMarks.........coooiiiiiiiiioic e 19
Preliminary TAIgELS ....o.eiii i 20
REVISION OF TAIGELS ..ottt 20
Target Setting and Performance Variability ............cccccoiiiieiiiieeee 21
[ LT 010 11T PP PPPPPPNt 23
REPOM EXAMPIES ...oiiiiiiiiieiiiiieieeeee ettt eeee e eeaeasaeasaessessesssessssssssssesssnsssnne 25
Measurement and Verification: Formalized Monitoring and Targeting for Energy
LS 1 0] 15 PR 27
Working Definitions .........cooviiiiiiii 28
MEV PIOTOCOIS ......eeeiiiiiiiii ettt 28
Why Measure & VErifY 2 ... 29
General Approach to M&V — The IPMVP ... 29
A Quantitative Basis fOr MEV .......ceuveiiiiie et 32
: Developing the Business Case
T 0T [ o 1o T o SR 1
BUildiNg the BUSINESS CASE ....ccciiuiiiieiiiiiie ettt ettt ettt 2
Assessing the baseling SItUALION ...........cooiiiiiiii e 2
Identifying and PrioritisSing OPPOrtuNIties .........coovviiiiiiiie e 3
Y=y iUl ol o] £ T0] 11 1]=T T PP 3
How to Analyse the INVESIMENT ..........ueiiiiiiii e 4
TNV TS =T o o (= = U PSS 4
Simple Payback Period (SPP).......cuuiiiiiiiiiiie ettt 5
L@ 1S o T 101 SR 6
Return on INVestMent (ROI) ....oooiiiiiiiiiieie e 7
Life Cycle Costing — Net Present Value and Internal Rate of Return .................. 7
Risk and Sensitivity ANAIYSIS.......cooiiiiiiiiieaiie e 9
Financing of Energy Management...........coo it 10
KEY ECISIONS ....teeeiiie ettt ettt e e e et e e e e e e e e bbb aeeeaeeeaannnes 10
Internal fiINANCING OPLIONS ....coiiiiiiieiii e 11
External FINaNCiNg OPLIONS .....ccooiiiiiiiiiieae et e e e e 11
Energy performance contracts and ESCOS ...........ccoiiiiiiiiiiiiiiiiieeeiiiiiiee e 12

Page ii

Industrial Energy Management Training Course



Table of Contents

8.7.1  The HiStOry Of ESCOS ....ccciiuiiiiiiiiiie ettt 12
8.7.2  What is Performance COontractiNng? ..........coccuveieiiieiieiiiiiee i 12
8.7.3 Benefits of Third-Party FINANCING ...........oeoiiiiiiiiiiieieee e 13
8.7.4  Typical Questions From AN ESCO......cccooiiiiiiiiiiiee et esreee e 13
8.7.5 Energy Efficiency Contracting OptioNS..........ccccvviiiiieeiiiiiieeece e e e 13
8.7.6 Managing the RISKS ........c.uuiiiiiie e e e e e e st rae e e e e e e e aanns 14
8.8 Clean Development MeChaNISM.........oociiiiiiiiii e 15
8.8.1  Steps to develop a CDM PrOJECE ....uuiiiiieeiiiiciiieieee e e st e e e s e e e e 15
8.8.2 A brief note about the size of the project.........cccccccvviiiiiie e, 16

Module 9: 7 Steps for Energy Management

9.1 Managing ENErgy COSES ....uuiiiiiiiiiiiiiiiiiie e s e e e e e e s s r e e e s s s st e e e e e e e s s nnranaeeeees 1
9.2 OVEIVIEW Of TNE 7 SEEPS .ottt 1
9.2.1 Understand Your PreSENt USAQE .......uvvveeeiiiiiiiiiiiieeeissiiiieeeeee e e sssnnineeeeeeesssnnnsenns 1
9.2.2 Identify Savings OpPOrtUNItIES..........cccvviiiii e 3
9.3 Step 1: Understand your ENergy COSES ......ccuuviiiiiiiieiiiiiee it 4
9.3.1 L (= Tox g o1 Y\ 1= (= Lo 4
9.3.2 The EIeCtriCity Bill ... 4
9.3.3 Understanding How You Are Billed - The Tariff .........ccocciiiiiiiieeee 5
9.3.4 Incremental Cost Of EIECIICItY .......covviiiiiiiiii e 6
9.3.5  Sources of Thermal ENEIQY.......ccuuii it 6
9.4 Water CONSUMPLION ......cciiiiiiii et 8
9.5 Step 2: ComMPAare YOUISEI .. ..uuuiiiiiiiiiiiiiiiiieiiiiiiiiiieieieererenererereraresnrernrerernenrnnnrnnes 8
9.5.1  Tabulation of EIECEICItY DAta.........ceceiiuiiiiiiiiiieiiiiiee e 9
9.5.2 Tabulation of Fuel Consumption Data..............cceeee e, 10
9.5.3  Tabulation of Other Data............ccceviiiiiiiiiiiiici e 11
9.5.4  Analysis Of Data .........cccooveiiiiiiii 11
9.6 Step 3: Understand When Energy is USed.........cccueeiiiiiiiiiiiiieii e 12
9.6.1  The Demand Profile ...t 12
9.6.2  Analyzing the Demand Profile...........ccccciiiii 14
9.6.3  Obtaining a Demand Profile ... 15
9.6.4  Opportunities for Savings in the Demand Profile .........ccccooeiiiiiies 15
9.7 Step 4: Understand Where Energy is USEd............uuuuueiriuimieinimieininiiinininininininnnn. 16
9.8.1  The Electrical Load INVENTOIY.......ccooiuiiiiiiiiieiiiiiie et 16
9.8.2  Thermal ENergy INVENTOIY ........cuuiiiiiiiiiiiiiiiee ettt 18
9.8.3 Benefits of Energy INVENIOMES ........ccoovvvviiiiiiiiiie e 22
9.8 Identify Savings Opportunities: A Critical ASSESSMENt..........ccccvvvieereeeiiiiiiiieeenn. 22
9.8.1 A CriliCal ASSESSIMENT ....eiiiiiiiiiiiiiie ettt 23
9.9 Step 5: Match Usage to REQUIFEMENT .......coouuiiiiiiiiie et 23
9.10 Step 6: Maximize System EffiCiENCIES. .......ocouviiiiiiii e 24
9.11 Step 7: Optimize the ENergy SUPPIY......oeeiiiiiiiiiiiiee e 24
9.12 Assessing the Benefit ... 25
9.12.1 Assessment of Disadvantages Associated with Savings Opportunities ............ 25
S S - 1Y/ 0o L PP UPTPRPPPRRPN 26
S 0 I T o 1 £ 27
9.12.4  ENVIronmMeNtal IMPACT..........coiiiiiiiiiiiiii ettt 27
9.13 SUIMIMIATY etttk nbnbnn e 28
9.13.1  HOW DO WE BEOINT ...ttt e et e e e e e e e 28

Course Slides

Unit Standards

Industrial Energy Management Training Course Page iii



Table of Contents

Course Learning Objectives

After completing this course, you will be able to:

+ Relate industrial energy management to market conditions, industrial needs, and
government programmes in South Africa;

+ Provide strategic leadership for the implementation of energy management in light of the
“culture” of your organisation;

+ Assess the current capacity of your organisation to do energy management, and plan
actions that focus on management practices to increase that capacity;

+ Provide leadership for the development and implementation of energy-related policy,
organisational development, training, communications, information management;

+ Assess the financial merits of proposed energy management measures, and present the
business case in support of implementation recommendations;

+ Provide leadership for the in-house assessment of energy use and identification of
savings opportunities.
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Foreword to Training Providers

This course is designed to be a very practical, hands-on treatment of the management
aspects of energy management. In addition to developing an understanding of the issues, it
is intended to begin the actual planning process. To support these activities, the Guidebook
includes a number of planning templates and other tools; the delivery agenda should provide
sufficient time for participants to use and discuss these tools.

In addition to the planning templates, other tools that should be used include
¢+ The energy management matrix

¢ The energy impact self-assessment

¢+ The TC*A (training and communication) matrix.

Because the course outcomes essentially involve increased organisational capacity for
energy management, it is especially beneficial if more than one person from a given
organisation attend as a group. For example, an individual from plant operations, another
from maintenance and/or engineering, and another from finance would constitute an effective
team. The common understanding of the issues arising from the course will help to bridge
any gaps that might exist within the organisation regarding the importance and practicality of
energy management.

Finally, an important function played by the training provider is the planning of the course
agenda and the emphasis given to each of the topics. For example, an audience that is
knowledgeable in financial analysis may not require an extensive treatment of Module 8, at
least those parts that pertain to investment analysis techniques such as simple payback, NPV
and IRR. Of course, the converse is also true.

As a final piece of advice to the training provider, the content in this course can be very “dry”
or considerably engaging. The key to achieving the latter and avoiding the former is to deliver
the course not as a lecture, but as an interactive discussion and planning activity. The
relevance of the course will also be enhanced with the inclusion of local cases and examples
to illustrate the key learning points. For example, in Module 4 on Energy Policy, examples
from UK companies have been included, but it would be more valuable if examples from
South African companies were provided.

This curriculum in the various forms that it has been provided in various parts of the world has
quite consistently been met with very positive reactions, and has led to positive impacts on
the participating organisations. It is our hope that the same experience will be encountered in
South Africa.
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