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Preface

The TEM Handbook Project has been initiated by the policy dialog between Thai government and
Japanese government to support and supplement Energy Conservation projects carried out by Thai
government.

The Total Energy Management (TEM) Handbook Committee comprising the DEDE, Energy
Conservation Center Thailand and generous representatives from private companiesin Thailand
and experts from Energy Conservation Center Japan in cooperation, have completed the Handbook
to enhance energy conservation outcomes.

This Handbook has been provided to be utilized by all people concerned with energy conservation
in al theindustriesin Thailand from “Top to Bottom”. In addition, the concept of Total
Productivity Management (TPM), Total Quality Management (TQM) and Small Group Activities
areincorporated into the TEM Handbook to facilitate to enhance energy conservation activitiesin
each industry.
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Summary of Results of Introductory Use of TEM Handbook in Pioneer Factoriesin Thailand

(Effects of Activitiesfor A

pproximately 7 Months, in 2005)

Company No. of No. of No. of EC Energy Saving Total
Small Suggestions Projects Electricity Heat Savings
Groups Implemented (Baht)
(kWh)
Established
A — Company 13 196 26 300,000 - 825,000
Building
Management
B — Company 29 25 25 25,350 - 68,193
Food Processing
C — Company 5 30 12 117,696 - 318,954
Electrica
Appliance
D — Company 60 (TPM) 5 (TEM) 4 TOD-TOU - 1,900,000
Plastic + 76,000
E — Company 5 5 5 7,287 - 18,217
Ink Fabrication
F — Company 182 19 (TEM) 18 543,562 1,224,264* 2,590,548
Ceramic (QCCITPM) (Baht)
1(TEM)

G — Company 1 5 2 35,880 - 79,530
Cement
H - Company 63 (TPM) 28 (TEM) 11 9,203,000 | 28,050ton | 35,339,600
Pulp & Paper 7 (TEM) (Steam)
| - Company 7 11 10 114,278 - 314,266
Manufacturing
Vehicle Engine
J— Company 76 32 9 27,061 19,676 GJ 4,147,652
Textile (HFO, Coal)

Total 10,450,114 45,601,960

* Demand charge savings for natural gas purchased

TOD
TPM
QCC

: Time of Day /
: Total Productivity Maintenance
: QC (Quality Contral) Circle

TOU

: Time of Use
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Purposes and Background of Total Energy Management Handbook



Chapter 1 Introduction

11

1.2

Energy is one of the most important resourcesto sustain our lives. At present we still
depend alot on fossil fuels and other kinds of non-renewable energy. The extensive use
of renewable energy including solar energy needs more time for technology devel opment.
In this situation Energy Conservation (EC) isthe critical needsin any countriesin the

world.

Of specia importance of Energy Conservation are the following two aspects:
(1) Economic factors
(2) Environmental impacts

Economic factors of Energy Conservation

Energy saving isimportant and effective at all levels of human organizations—in the
whole world, as anation, as companies or individuals. Energy Conservation reduces the
energy costs and improves the profitability.

Thailand began the Energy Conservation effortsin thefirst oil crisis (1973). Then the
Energy Conservation Promotion Act was put into forcein 1992.  In thisrelation many
things have been done including announcement of the National Energy Conservation
Strategic Plan (2002-2011) and Five Years Energy Conservation Plan (2002-2006). The
nation-wide Energy Conservation efforts will contribute to lessening dependence on
imported energy such as crude ails.

Private companies are also sensitive to energy costs, which directly affects their
profitability and even their viability in many cases. Especially factoriesin the industrial
sectors are of much concern, because reduced costs by Energy Conservation mean the
more competitive product pricesin the world markets and that is good for the national
trade balance, too.

Environmental impacts of Energy Conservation

Energy Conservation is closely related aso to the environmental issues.  The problem of
global warming or climate change is caused by emission of carbon dioxide and other
Green House Gases (GHG). Energy Conservation, especially saving use of fossil fuels,
shall be the first among the various countermeasures of the problem, with due
considerations of the aforementioned economic factors.

To cope with the said problem, there have been many global or international cooperation
activities. One of thoseis IPCC (Intergovernmental Panel on Climate Change), started
in November 1988. It has three working groups and one task force. One of six
vice-chairmen of the first working group (in charge of Scientific Information) comes
from Thailand. One of two chairmen of the task force (in charge of Green House Gases



Inventory in each Country) comes from Japan.

There have been also the efforts in the shape of UNFCCC Kyoto Protocol, where alot of
countriesin the world are working together in the same direction of reducing GHG
emission. Moreover, encouraged by introduction of “flexible mechanism™ many
international cooperation projects are devel oped between private sector entities of Annex
1 countries (Japan) and non-Annex countries (developing countries or those in transition)
in the Asia-Pacific region. (Related articlesin the Kyoto Protocol refer to “Activities

Implemented Jointly”, “Emissions Trading among Annex 1 Parties’ and “Clean
Development Mechanism”.)



Chapter 2 Purposes of TEM Handbook

The current TEM Handbook is a product of a project initiated by the GAP (Green Aid Plan)
policy dialog between Thai government and Japanese government.  The project was
meant to support and supplement many projects for EC promotion carried out by Thai
government including PEMTC (Practical Energy Management Training Center) project
with the help of JICA (Japan International Cooperation Agency). More specificaly, the
Handbook is characterized by the following purposes:

(1) Main Users
The main users of the Handbook would be the new PRE(Person Responsible for
Energy)s to be fostered by the said PEMTC project. Additionally all the people within
factories from top management to workers/operators could be proper usersto redize
Energy Conservation by all members' contribution.

(2) ECby PARTICIPATION
The Handbook will be avery effective tool to be utilized in industrial factories along
the line of DEDE’s ongoing project titled “EC by Participation”.

(3) Specia and Unique Features
The Handbook was planned and designed in such a special way asis described later,
and so it has very special and unique features. Those features are explained in the
two categories — Comprehensive and Specific. The latter means utilization of SGA
(Small Group Activities) in abroad sense — ESGA (Effective Small Group Activities).

2.1 Comprehensive Features

To achieve the above-said purposes, a committee was formed consisting of the Thai
members from the government (DEDE), consultant (ECCT), public sector (EGAT) and
private companies, who worked jointly with Japanese experts (ECCJ). Asaresult, the
Handbook has the following features:

(1) First book intheworld
Thiskind of “Handbook for Energy Conservation” does not exist yet either in Japan
or in any other countriesintheworld. Thailand isthefirst country to have it.

(2) Management issues— not technical issues
The Handbook is different from the existing or planned manualsin Thailand. The
manuals in most cases deal with technical issues related to machinery and facilities,
while the Handbook deal with management issues related to people.  In other words,
the Handbook shows how to use manuals and motivate people to work for Energy
Conservation.



(3) How to motivate people
Accordingly the Handbook puts stress on such items as Motivation Techniques, EC
Attitudes and SGA (Small Group Activities) including TQM/TPM, all contributing
to “EC by PARTICIPATION (of all the people working together)”.
Of these elements, utilization of SGA (including TQM/TPM) forms the very special
features of the Handbook, and it is explained in more detailsin 1.2.2.

(4) User-friendly
The Handbook is so designed that the users read it and learn how to work on Energy
Conservation program for industrial factories. Namely the book shows the way to
carry on Energy Conservation activities. The book isvery uniqueinthat it is made
in the “user-friendly” way. It was planned and designed by the users, including not
only engineers in industrial factories but also management level people, involved in
the project from the very beginning stage. Thus the contents of the book were
carefully arranged to assure convenience of the users.

(5) Comprehensive
At the same time, the Handbook is a very comprehensive one, with alot of related
useful information put into the Appendix part, so that the users would easily find
what they want somewherein the book.

(6) Expandable
The Handbook is made in an “ expandable” manner for refinement and addition in
thefuture. After actual use of the book in many factories al over Thailand from
now, the feedback would be utilized to revise, update and expand the book.
Especially putting successful examples of using the book into some part of the
Handbook with a category by industry would make the book much more useful in
the future.

(7) Providesthe self-sustainable way
Accordingly the Handbook will be utilized within industria factoriesin a
self-sustainable way so that private sector people probably would be able to continue
EC activities even without the help of outside consultants.

Specific Features — ESGA (Effective Small Group Activities)

As mentioned previously, utilization of Small Group Activities (SGA) is one of the
special features of the Handbook. Japanese industria sector has developed and
improved alot of techniques and methodology in the field of SGA, including TQM and
TPM, in the past few decades with successful results.  In the current project of preparing



the TEM Handbook, two Japanese TQM/TPM experts took part and had long discussion
with other committee members on how to utilize the essence of those SGA in Energy
Conservation promotion in Thailand.

The conclusion is, as explained below, introduction of the new concept of ESGA
(Effective Small Group Activities). Now the special feature of the TEM Handbook is
“utilization of ESGA for Energy Conservation”.

(D

)

©)

(4)

SGA in abroad sense and in anarrow sense

There are many tools, methods and techniquesin the field of SGA in abroad sense.
TQM and TPM would be the two famous examples. SGA in a narrow sense might
include such methods as Employee Suggestion System, ZD (Zero Defects)
movement, 5S (Seiri: Order, Seiton: Arrangement, Seisou: Cleaning, Seiketsu:
Cleanliness and Shitsuke: Discipline) activities, KAIZEN (Improvement) activities,
and soon. All the good points of the SGA in abroad sense (i.e. TQM, TPM and
the SGA in a narrow sense) were intended to be utilized in the TEM Handbook for
the purpose of Energy Conservation promotion.

Essence of SGA

It would not be useful to put al these methods and techniques, asthey are, into the
Handbook, because it requires a voluminous part of the book and also it confuses the
users who would ask themselves which method to adopt for Energy Conservation
promotion activities. It was therefore desired for the Japanese experts to digest al
the good points of the said SGA in a broad sense and put only the essence (core
nutrition) into the Handbook for the ready use in Energy Conservation activities.

TQM and TPM

TQM and TPM have a separate long history each, starting from the different field,
respectively the quality and maintenance. However the both methods continued
development to cover wider fields and now deal with the extensive fields of
organizational activities, with alot of overlapping each other. At present both
TQM and TPM aim at solving management issues, and can be used and applied in
the various fields of company activities — manufacturing, maintenance, sales,
administration, etc.

New concept of ESGA

The essence of TQM, TPM and SGA (in anarrow sense) is expressed by a new
concept called ESGA (Effective Small Group Activities). ESGA contains the
excellent and substantial points extracted from all these methods/techniques and can
be applied effectively to Energy Conservation activities as well as many other fields
of business activities. ESGA is based on integration of the power of al the
members of organizations through their PARTICIPATION for a project or the
common goal (such as Energy Conservation).



Chapter 3 Usage of TEM Handbook

3.1

3.2

3.3

Users of TEM Handbook

The Handbook is meant for usein factoriesin the industrial sector in Thailand. The
following class (category) of people may be considered as users of the Handbook:

(1) Factory Manager (Senior Management)

(2) Middle managers

(3) PREs, equivalent engineers or Energy Managersto promote EC

(4) Other staff/engineers

(5) Workers/operators

Of these, the Handbook is primarily supposed to be used by PRES or Energy Managers.
New types of PREswould appear after completion of PEMTC project, with the new
qualification system and the training with the mini-plants and new textbooks. Then they
will find the TEM Handbook a very useful tool to actually promote EC activities within
the factories.

The Handbook is also useful for other class of people. They get deeper understanding of
the issue of EC and how to promote it within factories so that all the people from the
senior management down to workers/operators, including PRES, can work together in the
same direction — EC promotion.

Contents of TEM Handbook

The contents of the Handbook are designed for convenient use.  After Part |, Purposes
and background of Total Energy Management Handbook, comes Part |1, which shows
Strategic Planning for Energy Conservation by Participation. Then Part 111 contains the
Implementation Steps of Energy Conservation. Part 1V and Part V mentions Successful
Examples and additional explanation. Part VI shows useful information as Appendix.

Future shape after Expansion

Since the Handbook is designed to be expandable, addition of many successful examples
will accumulatein the book in future. Those examples will be arranged by category of
industry, such asiron & foundry, chemical, food, textile, etc. Then future users would
first look for reference examplesin the industry to which they belong, and have good
chances to find ones.



Part Il

Total Energy Management "by Participation” with Key Step Approach



Assaid in the previous Part, strategic planning of the Energy Management is very important for
the management of factories/companies, and Energy Conservation is one of its major topics.

In the Handbook, stressis put on introduction of the way of promoting Energy Conservation by
participation of all the members within factories, i.e. “Energy Conservation by Participation”.
That is explained in more detailsin Part I1.



Chapter 1 Key Step Approach for Energy Management

1.1 Energy Management Principles

Energy Conservation is an important issue for the corporate management, and is
considered to form a part of Energy Management.

(1) Definition of Energy Management

Energy is one of the management resources of a company, and shall be managed and

controlled by a systematic method in harmony with the management of other
resources. Energy Management is managing all kinds of energy used in the
company by making out an optimum program of purchasing, generating and

consuming various types of energy based on the company’s overall short-term and

long-term management program, with due consideration of costs, availahility,
economic factors, and so on.

(2) Necessity of Energy Management
Energy Management is necessarily required because it influences a number of
aspects of company operation and activitiesincluding the following:

energy costs which affect the company profitability

energy costs which affect the competitiveness in the world market
national energy supply/demand balance

nationa trade and financial balance

local and global environments

occupational safety and health

loss prevention and waste disposal reduction

productivity

quality

1.2 Strategic Approach for Energy Management (Key Step Approach)

Nowadays all the corporate decision making and action taking shall be carried out on the

basis of Strategic Approach. Otherwise the decision or action may not be effective

enough from the overall viewpoints or under the rapidly changing circumstances, and

soon the company would find itself in an uncertain situation of itsviability. Energy
Management is no exception.

In this section, Strategic Energy Management is explained in the form of “the Key Step
Approach” to serve as a quick reference for the users to grasp its essence and take actions
without delay. More detailed explanation of the Key Step Approach isgivenin Part [11. It
consists of the following key steps:

(1) Top management commitment

-1



)
)

(4)

()
(6)
(7)
(8)

Assignment of PRE (or Energy Manager)
Understanding the issues including

- Grasp current energy use

- ldentify management strength and weakness
- Analyze stakeholder needs

- Anticipate barriers to implement

- Estimate the future trend

Plan and organization including

- Develop apalicy statement

- Set targets

- Make out a plan/program

- Establish organization (utilization of ESGA)
Implementation

Controlling and monitoring the performance
Management review

Standardization and Dissemination

Each step will be explained in this order as below:

(1)

)

Top Management Commitment

It is the most important for the success of Energy Conservation activities within
companies or factories to have clear and official commitment of top management —
either the corporate top (senior) management or factory managers. Thetop (senior)
management shall announce explicit commitment to the Energy Management (or
Energy Conservation) and behave along thisline — for example, participate in EC
(Energy Conservation) events and encourage the peopl e there for EC promotion.
This Handbook is primarily meant for PRES (or Energy Managers) for the use of EC
promotion within factories, on the assumption that top management has already
committed to that. However, there may be cases where top management would
learn about Energy Management (or Energy Conservation) by this Handbook, or
PREs (or Energy Managers) would make efforts to persuade top management to
support or commit to Energy Management (or Energy Conservation) with the help of
this Handbook.

Assignment of PRE (or Energy Manager)

Under the current EC Promotion Act, the designated factories have obligation of
assigning PREs. Assaid previoudy, the PEMTC project will support the new
system of assigning and training PRESs.

In relation to Energy Management, however, the word “PRE” is here used as an
Energy Manager or an Energy Coordinator, separate from the above-said legal
obligation, who works exclusively for Energy Management (or Energy
Conservation) purposes, ranging from gathering energy-related information to
drafting EC plang/programs and promoting or coordinating during implementation.

-2
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To the proper Energy Management, thistype of PRE isindispensable. How to
position this PRE within the company organization is also an important issue and
needs careful decision. In some cases, Energy Committee, with members from the
major departments, may be formed to assure the company-wide or factory-wide
cooperation. Thisissue will be explained in Part 11, Chapter 3, Organization and
Structure for Energy Conservation Promotion.

Understanding the issues

Before trying to make out any future programs or action plans, it is essential for the
company or factory management to understand the current situation in a proper and
accurate manner.  Thisincludes not only the status of their own operation but also
other relevant information such as competitors' operation, circumstances around the
company and their trend in future, positioning the company itself in thelocal and
global markets, and so on.

The key steps for this purpose are shown below:

® Grasp Current Energy Use
The current data of energy consumption shall be obtained by measurement,
calculation or estimation for the individual operation units (energy cost centers)
with classification of kinds of energy (fuelstypes, utility types, etc.). Thedata
shall be gathered regularly and arranged/summarized daily, weekly, monthly, by
seasons or annually.  Then the data shall be checked for the past historical trend
and interpreted with relation to operational modes and production scales. That
shall also be utilized for the forecast of future trends. More details of the data
gathering are explained in Part |11, Implementation Steps of Energy
Conservation.

@ Identify Management Strength and Weakness
Then the data shall be compared with the best practice data or benchmarksin the
industry. If such reference data are hardly available, the historical data of their
own operation and estimated data for the competitors would be utilized for this
purpose. At the sametime, the strength and the weakness of the company shall
be evaluated considering the competitors' situationsin the local and global
markets. Thiswould serve the purpose of making out a realistic Energy
Management plan later.

® Anayze stakeholder needs
Stakeholders are top (and senior) management, middle managers, staff/engineers
and workers/operators.  Other stakeholders in the normal sense, such as the
shareholders and lenders, need not be included here.  The needs and intention of
those stakeholders shall be summarized and taken into consideration.

@ Anticipate barriers to implement

-3



Making out arealistic and practical program also needs consideration of
anticipated barriers for the implementation of Energy Management program or
action plan.  Some possible examples of such barriers are:

- Insufficient understanding and support by top management

- Insufficient understanding and cooperation of managers within factories

- Insufficient awareness of people to get successful results

- Insufficient capability of people dueto lack of training

- Insufficient available technology due to lack of information

- Insufficient availability of manpower for EC activities within factories

- Insufficient budget for EC activities due to the company’s financid status

® Estimate the future trend
The future trend of energy supply-demand balance is estimated based on
checking and analysis of the historical data.  That data of future trend would
also be abasis of the program of good Energy Management.

(4) Plan and Organization
Based on the aforesaid understanding of the current status and position of the
company, with the strength/weakness analysis and other relevant information, the
following steps are taken to get a good Energy Management (or Energy
Conservation) plan/program.

® Develop apolicy statement
It is desired that the top (senior) management announces the “Energy Policy
Statement”. Thisisvery effective to let people inside and outside the company
clearly know the management’s commitment to Energy Management (or Energy
Conservation). Theformat of the energy policy statement is various, but it
usually includes the goal or objective of the company and the more concrete
targetsin thefield of Energy Management (or Energy Conservation). It often
shows the major measures and timetables.  The statement shall match the
company’s mission statement or overall management strategy plan.

@ Set targets
Thetargets shall be concrete and specific so that everyone can understand it.

® Make out a plan/program
The plan/program shall be realistic, practical and attainable with due
consideration of many related elements and management resources of the
company or factory. It aso shall be expressed in terms of the measurable or
quantifiable parameters. It usualy include alot of managerial measures of
Energy Management (or Energy Conservation) promotion activities such as
motivation techniques, means to improve awareness, training, and so on.

-4



@ Establish organization
The organization shall be modified in an appropriate manner to attain the
objective by using a PRE, acommittee, or other organizational means. (The
issue of organization would be explained in more detailsin Part 11, Chapter 2.)

(5) Implementation
The organizational force established in the said planning step shall be utilized fully
to ensure smooth implementation of the program. PRE and/or the committee shall
continue working to promote the activities and report to top management on the
statusquo. Thisissueisexplained in more detailsin Part 111, Implementation Steps
of Energy Conservation.

(6) Controlling and Monitoring the Performance
The actual records of implementation shall be closely watched and monitored.  If
some problems arise, or some variance between the planned figure and the actual
record is observed, then necessary actions shall be taken immediately.

(7) Management Review
After the program is completed, the report shall be submitted to the top (senior)
management. The results shall be assessed and analyzed for any good and bad
points. The lesson shall be utilized as afeedback in the subsequent plan/program.
Thusthe activities are repeated to form a cyclic movement.

(8) Standardization and Dissemination
The successful results and the lessons learned are to be arranged into the standard
form which can be easily utilized by anyone in the factory. The standardized
documents or information are to be disseminated all over the company.

As mentioned earlier, more details of how to implement each step are explained in the
following chapters.

Chapter 2 Policy and Planning

2.1 Planning
Good Planning is a basis and starting point of the “Energy Conservation by Participation”.
The essentid elements for the purpose are asfollows:

- Strategic goals only achieved if driven by day-to-day actions.
- Focusing on action plans starts with developing an energy policy.

-5



2.2

Setting objectives and targets.

Preparing detailed action plans.

Allocating management resources.

Utilizing ESGA (Effective Small Group Activities)

Energy Policy

There are five attributes of a successful energy policy as shown below:

(1)

(2)

3)

(4)

()

To

Commitment;
Personal message from top management with a commitment with aregular policy
review.

Thrust;
A new and challenging dimension to energy and environment.

Applicability;
Directive on which parts of the organization are covered by the palicy.

Implementation;
Guidance on how the policy objectives are to be met.

Review;
How an organization knows goals have been achieved.

make out a good energy policy, the top (or senior) management shall convey his/her

commitment clearly to others and the expected performance standards shall be set out.

-6



2.3 Objectives and Targets

The important factors of the objectives and targets are as follows:

(1) Setting objectives and targets

Objectives can be almost the same as the policy or may have to be set locally
they express desired outcomes of specific policy commitment.

Targets detail performance required to meet objectives, often quantitative

must be redlistic, meaningful and achievable.

Benchmarking may be considered at this stage. Thisissueis explained in Part I11,
Chapter 5.

(2) For each part of the organization.

(3) Information from the “Understanding” stage.

Assess waste reduction targets, costs and returns.
Build on management strengths, Identify gaps.
Provide incentives for people at al levels.

2.4 Action Plans

Based on the energy policy and the objectives/targets, actions plans shall be made out,
consisting of the following:

(1) Keep the program on track.
(2) Operate at different levels, but al should

Be agreed at appropriate level and “roll up” to the senior manager with overall
responsibility for energy.

Relate actions to individual objectives and targets.

Assign actions to specific individuals, with clear deadlines for reporting &
completion.

Indicate who is responsible for singing off.

Describe the resources available.

Facilitate budget negotiations and confirm adequate budget provisions have been
made.

2.5 Major Points

The major points explained in the above are summarized as below:

(1) Draft apolicy statement about the 5 key attributes mentioned in 1.2 and have it
signed by the head of the organization.

-7



2.6

2.7

2.8

(2) Draft objectives and targets and have these accepted and approved by senior

management.
(3) Develop action plans and complete aroles and responsibilities matrix.

(4) Have key people develop individual action plansto guide their day-to-day activities.

(5) Utilize ESGA (Effective Small Group Activities) as much as possible.
(6) Establish monitoring procedures.

Developing an Effective Energy Policy
An effective Energy Policy is developed using the following documents:

(1) Published policy document
- Statement policy document
- Corporate policy, endorsed by board, specifying goals and objectives.
(2) In- house management documents
- Strategic plan outlining what has to be done.
- Management system specifying.
! Who is responsible for managing energy.
! Reporting and reviewing mechanism.
/" Who isresponsible for implementation.
! Milestones and targets.

Formulating Policy
The policy can be formulated in the following manner:
(1) Canbealong and detailed process.

(2) Remember the five key attributes explained in 1.2.
(3) Syndicate session 1.

- Draft apolicy document containing a CEO statement and company goals and

objectives.

- Use the handouts to pick some long-term goals and medium-term objectives to

put into your policy document.

- Beprepared to present your results to the group and explain why you picked the

message, goals and objectives that you did.
Example: Long-Term Goals
(1) Commit to responsible energy management.
(2) Give priority to energy efficiency in investments.

(3) Promote energy efficiency throughout operations.
(4) Do every thing economically feasible to reduce consumption.

-8
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(%)
(6)
(7)
(8)

Minimize CO, emissions.

Minimize environmental impact.

Promote the use of sustainable energy resources.
Use renewable energy wherever possible.

Example: Medium-Term Objectives

(1)
(2)
©)
(4)
©)
(6)
(7)
(8)
(9)

Create & maintain high profile for energy management.
Publish corporate energy policy.

Reduce cost of energy consumption by X% over Y years.
Monitor and evaluate performance levels.

Set and publish improvement targets.

Report performance (improvements) annually.

Increase staff awareness.

Motivate staff to save energy.

Use maximum payback period of 3 — 8 years.

(10) Nominate employees as departmental energy officers.
(12) Provide practical advice on energy saving to staff.

(12) Adopt effective energy procurement policy.

(13) Establish energy management structure.

(14) Establish amonitoring & target setting system.

(15) Provide regular reports on costs and consumption.

(16) Establish an energy saving budget.

(17) Invest 1 — 10% of energy spend on efficiency measures.
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2.10 Roles & Responsibilities Matrix

2.11

Therolls and responsibilities of each member in the organization could be expressed in
the form of matrix as shown bellow:

Function
Responsible Person
M easure consumption
Identify energy cost centers
Track Performance
Set target for energy use
Devel op saving programmer
Inspect equipment
Select improvement projects
Allocate budget/resources
Prepare documentation
Providetraining
Review new project for EE
Carry out EE audits
Key: (1): Performwork

Director  MgrA Mgr B AsstC AsstD
©) @) 1)
3 4

©) (2) @

(2): Responsible for week

(3):  Approva authority

(4): Provide advice (technical support)

Detailed Action Plans/Major Points

(1) Break down the policy statement into specific objectives. Identify realistic targets

for measuring progress.

(2) Draw aroles and responsibilities matrix for the organization, including key functions

and names of individuals.

(3) Ensureall key players create their own action plants to guide day-to-day activities.

(4) Have all action plans agreed and approved through line management.

(5) Inthe plans ESGA (Effective Small Group Activities) can be utilized to afull extent.
Thistopic is explained in more detail in Part 11, Chapter 3, Principles of small Group
Activities for Energy Conservation.
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Chapter 3 Organization and Structure for Energy Conservation Promotion

To effectively promote Energy Conservation by utilizing ESGA (Effective Small Group
Activities), it is very important to design and make out the organization carefully to meet
the purpose. In practical senseto do that, there may be the following five ways of
establishing the organization.

(1) UseTPM Organization for TEM purpose

(2) Use TQM Organization for TEM purpose

(3) Use both TQM and Employee Suggestion System for Energy Conservation purpose
(4) Make special organization supported by Employee Suggestion System

(5) Utilize another organization for the Energy Conservation purpose

Each way listed above is explained briefly below, with some examples actually adopted in
some Thai companies:

3.1 TPM Organization for TEM purpose

Forming SGA in the framework of TPM is more closely related with the line (or formal )
factory organization than the case of TQM. There are opinions that the TPM
organization might be the best form of utilizing SGA for the Energy Conservation
purpose, because the issue of Energy Conservation could be handled as one of the severa
“pillars” inthe TPM system. However, adopting TPM into afactory means actually
putting appreciable amount of manhoursinto the various work items, and there may be
some factories where they find it difficult to introduce TPM method due to lack of
manpower.  Such factories may be better to look for another way.

An example of such a“TPM QOrganization for TEM purpose” is shown in the following
figure and explanation. In thiscase, “TPM Organization for TEM purpose” is expressed
as“TEM Organization”, and actually “TPM Organization” is adopted and utilized to
solve the Energy Conservation problems as one pillar of several ones.

Example — TEM Organization (with overlapping small group)

(1) Organization Structure
The Organization Structure of TEM activities should have overlapping small groups.
And TEM promotion committees should be established in all organization levels
company wide, that isin the level of company, plant, department, division and
section level, including promotion offices of each committee called TEM promotion
officeor TEM office. Ineach TEM office will have permanent responsible persons.
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The organization structure with overlapping small group (TEM Circle) will provide
efficiency and effectiveness for internal communication and administration of activities.

r::;- Chairman
4' TEI Fremass (T I EN Prornaetaini § aerisamies - O guiriy L
o E = T % o : :
® & & & @ Managimg Director

TEM Proapobon Commaties - Plant Level

& & & & .J_j Department Manager

1N Fyomucrnon Looama e - Lispartmesi Leval

) Dhivision Manager

s S e
& & @ f.l“.*  Section Manager

r

A
|
L
k

TEM Prompizon Commailes

¢ 8 o 0 @ Unit Manager

o e e e e b
............ .-.. .-\--.

e Operator

Example of Overlapping Small Group Organization Structure
(TEM Circle)

(2) Roleand responsibility of small group in each organization level
@® Role and responsibility of TEM promotion office

a. Ensuretheoverall TEM activities of each level are in the same right
directions and not delayed.

b. Promote TEM activities and make them run smoother.

c¢. Provide appropriate guidance and methods to continually promote TEM
activities with non-stop.

d. Listen for ideas and suggestions from small groups, consider for improvement
of TEM promotion.

e. Provide appropriate advisesin running TEM activities for small groups.

f. Maintain good human relation, friendly reaction and service mind.
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@ Role and responsibility of top management
a. Establish company policy and target for TEM activities.
b. Follow up and ensure TEM activities arein line with policy.
c. Consider ideas and suggestions from TEM promotion offices.
d. Consider reportsfrom TEM promotion committees.

® Role and responsibility of middle management

a. Establish TEM policy and target for responsible department, division or
section in line with the company policy.

b. Establish numerical targets for each TEM circle by braking down from
company target.

c. Establish topicsto be improved and set appropriate members responsible for
each topic.

d. Follow up, advice, recommend and provide help for TEM circle activities.

e. Periodically report to upper committee the progress, comments and
suggestions of TEM circle activities.

@ Role and responsibility of TEM circle
Run TEM circle activities in the assigned topic successfully.
Periodically report to upper committee the progress and problems occurred.
Ask upper committee for help and provide suggestions and ideas in promotion of
TEM activities.

® Role and responsibility of small group leader/ TEM circle leader
a. Provide each member opportunity to fully express their unlimited potentials.
b. Create system that promotes cooperation among members.

Provide each member necessary appropriate training.

Promote “want to work” feeling of each member.

Provide appropriate atmosphere, environment and work place suitable for

working.

f. Continually check and promote working ability, “want to work” feeling and
appropriate working environment.

g. Discuss with managers/ group leaders or other units for making success small
group activities.

® a o

Group Success
= Potential X Human Relation X Enthusiasm
= Working Ability X “Want to Work” Feeling X Appropriate Working
Atmosphere
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3.2

3.3

3.4

TQM Organization for Energy Conservation purpose

This may also be apopular way of utilizing SGA for the Energy Conservation purpose,
for there are a growing number of factories who carry out TQM (or QCC activities).
TQM utilizes SG called “QC circles’ (QCC), and the system can tackle problemsin
various fields and Energy Conservation can be one of them.  Furthermore, TQM may be
easier to introduce than TPM. The basic method can be covered by the subsequent
section which deal s with the third way of using the both TQC and Suggestion System, so
please refer to the Section 2.3 for further details.

Both TQM and Suggestion System for Energy Conservation purpose

A good example of aThai company factory utilizes both TQM method and Employee
Suggestion System at the same time to solve the Energy Conservation problems. The
both systems have the management policy, the committee, rules for operation/
management, and so on.  For details, please refer to the attachment put at the end of this
Part I1.

Energy Conservation Organization and Suggestion System for Energy
Conservation purpose

There have been many factories in Japan where the both (specia) Energy Conservation
Organization and Employee Suggestion System are used in parallel. The Energy
Conservation Organization has the following features:

(1) Factory Manager clearly announces the Energy Management Policy and commit
himself to Energy Conservation activities.

(2) An Energy Conservation Committeeisformed. Chairman of the committeeis
Factory Manager. Other members are department managers, and some section
managers such as utility section manager, operation control manager, etc.

(3) A secretary of the committeeisassigned. In many cases this person isaPRE
(Energy Manager in the Japanese system, a bit different from Thai case).

(4) Under the direction of chairman, the secretary (called EM hereinafter) makes out a
draft of a one-year program including routine and special events.

(5) InFebruary every year, METI (Ministry of Economics, Trade and Industry)

encourages many factoriesto hold an event including seminars, commendation
ceremonies, etc. The committee plays an important role on that occasion.
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3.5

Employee Suggestion System is carried out in the same manner as were explained in the
Section 2.3.

Utilize other organization for the Energy Conservation purpose
There may be another way, which utilizes an already existing organization for promoting

the Energy Conservation, instead of forming a new organization. An example of such
an organization is Safety Committee, which is obligated by law to form in factories.
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Chapter 4 Establishment, Operation and Development of Small Group Activities

4.1

Principles of Small Group Activities (SGA) for Energy Management

One of the features of this Handbook is utilization of SGA (Small Group Activities) for
the purpose of Energy Conservation. This chapter deals with the topic of “Energy
Conservation by Participation of al the members’, or how to utilize SGA (or ESGA as
already explained previoudly) for the purpose of Energy Conservation.

There have been many management tools proposed and carried out on how to utilize the
capability of all the members within organizations, because the fruits of all the members
working together toward one and the same objective are much bigger than the sum of the
individual fruits of members working separately.

Thetypical successful methods or techniquesin that category of management tools are
TOM and TPM. Other methods or techniques in the category include Employee
Suggestion System, ZD (Zero Defect) movement, KAIZEN, and so on.

As explained in Chapter 2 (Organization Structure for Energy Conservation Promotion),
there are many ways of using these tools, separately or in combination, to promote
Energy Conservation.

In this chapter, principles of forming and utilizing SG (Small Group) are explained
mainly based on the TQM techniques. The purpose of SG activitiesis expressed in a
general terms, because the technique can be used for various management purposes
including Energy Conservation.

4.1.1 Principles of Energy Conservation promotion by participation by
everyone

(1) Management cycle
As shown in below, the management cycle consists of four steps.
e Plan
e Do
o Check
o Act
Until the process achieves its objectives, the cycleis repeatedly rotated while each
step is observed attentively.  Commonly, people say “rotate the management cycle’
or “the PDCA cycle’ using its acronym.
The following explains the management cycle in more detail:
- Establish the objectives and targets for improvement.
- Determine the process and methods for achieving the objectives.
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Plan (Standardization: technical standards, operational standards,
Procedures, guidelines, manuals, etc.)
- Predict and prevent troubles beforehand.

Do - Educate and train employees.
- Implement the plans.

Check - Compare the results against the targets.
- When the results fall short, examine the causes.
- Take immediate measures.
- Analyze the process and identify the root causes and develop

Act - Permanent measures (prevention of recurrence, prevention by
prediction)
- Revise the standards.

(2)

“Process control” is the name used for the quality control
activity that is carried out by rotating the management
cycle. Process control strivesfor controlling and
improving work processes and procedures so as to obtain
desirable results.

“Prevention of recurrence” refersto activities that prevent problems from recurring
by analyzing the probable causes of the problems, identifying the root causes, and
removing them. “Prevention by prediction” are activities that predict and prevent
problems before they occur.

A key to both prevention of recurrence and prevention by prediction is to nail down
the root causes of the problems so as to improve the work processes and procedures.

Management by Fact

Small Group activity encourage their members to discuss, think, and judge necessary
matters based on the factsand data. Datarefersto the results obtained by
measuring or observing a fact and comes in various forms such as numerical values,
language data, drawings, and pictures.

Without confirming the facts and collecting data, people often make judgments
based solely on their experience, intuition, and gut feeling.  On the other hand, the
scientific way of thinking relies on the factsand data.  Main points include the
following:
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e Observe actua items and symptoms on the spot.

e  Show the observed resultsin data.

e Think about causes and effects while separating the two.
e Prioritize.

o Pay attention to variability when assessing the situation.
o Stratify and anayze data completely.

4.1.2 Planning and implementation of SGA (Small Group Activities)

(1) Administration of Small Groups and solving Energy Conservation problems

(2) Formation of Small Groups (belonging to the same section, having the same
functional skill, depending on the individua problems, acting by fixed members, and
S0 on)

(3) Definition of functions of each group member

(4) Setting thetarget and the annual program

(5) Preparation for Small Group meetings

(6) Administration of Small Group meetings

(7) Follow-up of Small Group meetings

(8) Summarizing lessons from problems tackled by Small Groups

(9) Reporting and presentation of the problems solved

4.1.3 Activation of SGA (Attractive Small Group Activity)

Recognition of “Attractive” depends on where he/she stands.

For Leader/member, where they extend their ability is attractive.

On the other hand, Management expect to devel op human recourses.
Manager must improve their workplace and make results.

Effective Small Group Activity means the activity that is attractive for all
interested party.

(1) SGA attractive for leaders and members
For Small Group leader/member, attractive Small
Group Activity start from sense of accomplishment
in what way it is. For instance, Some improvement
“kaizen” that prove themselves and get recognition
of superior, they will have incentive to chalenge
next.
For this, they start to master new Energy Conservation technology and skill.
Attractive Small Group Activity brings out their newly acquired skill, and it brings
glad.
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(4)

()

Key word
1, exertion of ability
2, achieve recognition

3, skill up

SGA attractive for managers

Mission of Manager is achieving Energy
Conservation Objectives and Targets that is
deployed from Organization Policy.

For this, they need to continue improvement and
management of thelr site.

In former years, Managing is the manager’sjob, and that

employees are expected to follow the manager’s instructions.

To achieve Energy Conservation mission, the participation of all people concerned
-not only managers but also first-line workers- required.

The managers do not have a monopoly on managing; it is, rather, the job of all
employees

Then What happens to the manager’s roles?

Key word

1, mutual understanding of all members

2, enjoy accomplishments

3, Improvement and Management on an
autonomous basis

Small Group’s sense of achievements
® Challenge

@ Efforts

® Reflection

@ sense of achievements

Function of managers to assure sense of achievements
® Motivation

@ guidance and support

3 evaluation

@ praising

Importance of setting the target and the program
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(6) Some problems observed in administration of SGA - Japanese top management
***Function of management and managers***
Difference between succeeding company and troubled company expressed widely in

Japan.

On the other hand, We know a company has made steady efforts and achieved
V-shaped recovery.
What is the crisis between succeeded case and troubled case?

Top Managements from Some of Japanese Excellent Companies (eg: TOY OTA,
HONDA, NISSAN, NEC, DENSO and so on) gathered in HAKONE to discuss the
topics about TQM last December (Dec 2003)

After 2-days Discussion one of Group had presentation about the solution to
Mannerismin QCC (Small Group Activity) in Japan.

Here are some of answers from experience in Japanese Companies.

— Key factor for Effective Small Group Activity —
(1) Top Management’s leadership

*The more earnest to develop human resource, the
more significant result Small Group Activity
achieve.

*Top Management should ensure that Small Group
Activity isintroduced al division.

*Top Management should make clear target of Small
Group Activity eg, human resource devel opment,
vitalization in workplace, contribution to an
Organization’s health.

*For Top Management, Participation to Presentation
meeting is indispensable.

* Communication should carry out to communicate
in workplace.

(2) Connection between Organization’s Policy and Small

Group Activity

*Theme deployment to have sense of urgency in
Organization

*Positioning Small Group Activitiesin an
Organization

*Results of Small Group Activities should be reflected
to employee evaluation or career path program.
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©)

(4)

©)

(6)

Manager’s positive measure

*Manager should regard seriously to develop Human

resource.

*Not only “Presentation Meeting” but also “ Counseling and
Training Meeting” should be implemented.

*Manager should trust Small Group. Delegation of authority

Continual and steady Education, Training

* Performance-based wage system without education and support needless pressure.
It makes workplace dissatisfied

* Education of Problem solving procedure and Task achieving procedureis
indispensable for all employees.

*Manager should make clear the competence of Small Group leader

*Education to Small Group leaders to manage Small Groups
(It includes bringing up next generation leaders)

* Framework of 1SO9001 Quality Management system should be made use of
evaluation for employees

Sharing system of technical know-how

*Presentation is not Goal of activity.
After presentation, Exchanging comments
between Small Group and superior should
be held.

*Small group’s Improvement cases should be
deployed to other workplace by Staffs and
superior.

Evaluation to Results

*Manager should feature the Evaluation that meets purpose of Small Group Activity

*Recognition should be decided with not only presentation but daily activity in
workplace.
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4.2 Methodology of Small Group Activities

In order to develop the Small Group Activities (SGA), the following basic method should be
established in a company based on the philosophy of “Participation of All Employees’ from top
management through worker level.

1. Establishment of Infrastructure/ Environment for SGA by management
The employer or top management should provide the following with employees.
(1) Announcement of policy to support SGA
(2) Organization of atask force or ateam to motivate and assist SGA
(3) Establishment of management system of SGA in a company
(4) Establishment of annual plan of action to proceed SGA in the company
(5)Establishment of places and opportunities for guidance, presentation of activity results
(6) Establishment of the award system for employees’ contribution
(7) Establishment of areporting system from registration of atheme through results of
activities
(8 Establishment of afair evaluation system
(9)Establishment of technical supporting system including educational
system for workers

2. Establishment of groups
Consulting with a manager, workers should form groups for SGA. The size of agroup
depends upon the size of section or group and subject etc. It is very important that each
group member shall have rolls to proceed activities under a group leader.

3. Setup of subject for activities
Based on findings of problems/ barrier to be improved, under consulting with a manager,
each group will setup a subject for their activities. Basically, subjects as follows are not
suitable for SGA.
- Subject technically too difficult
- Subject expected along term for activities or manpower beyond a group size
For more information how to setup of subject for activities one can consult with the paper
entitled “ Discover Themes Method” written by Mr. Akira Kobayashi of Buil-Brain Co., Ltd.

4. Setup of basic duration of group activities for SGA
Managers shall set up abasic period for SGA from setting up a subject through completing
the report, in accordance with a basic business plan.
Usually, one year or 6 months would be appropriate.

5. Setup of plan of action for each subject by an individual group
Each group should setup aplan of action for activities.
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Figll-4-2 : Outline of QCC (Quality Control Circle) Activities
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6. Actual implementation of activitiesin accordance to the action plan

The actua activities by each group will be implemented in accordance with the basic sequence
shown the following figures.

Fig.ll-4-3 Basic procedure to Promote Energy Conservation Activities

Inves;'ﬁﬁ;%g# rrent - Set obiective %‘ Set taraet

Create & Evaluate
improvement ideas

Evaluation of result -‘ Carrv out ﬁ| Execution plan
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Fig 1l-4-4. Basic Procedure of Energy Conservation Activities
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4.3 Examples of management tools

In this section some techniques or tools that might be useful to the Total Energy Management
are summarized asfollows:

1) 5sisafive basic activities required for increasing productivitiesi.e. SEIRI, SEITON, SEISO,
SEIKETSU, and SHITSUKE

SEIRI - Separate utilizing items from unused items
- Eliminate the unused items and keep the utilizing ones
SEITON -  Keeping the utilizing item orderly at a place where it is convenient for use when
needed
SEISO - Cleaning work places
SEIKETSU - Maintaining work places to be sanitary
SHITSUKE - Building habits of employee to sustain 5s

2) 7 Wastes of Lean is a waste analysis process to minimize 7 wastes that would not make a
profit to the company.

Deflects — Losses due to deflects of products
Overproduction — Losses dueto over production
Transportation — Losses due to transportation system
Waiting — Losses due to waste of time in waiting
Inventory  — L osses due to stocks of unnecessary materials
Motion — Losses due to movement

Processing — Losses due to inefficient processing

3) Activity — Based Costing (ABC) is a technique to determine actual costs by activity
focusing on competitive and profit making ability. The cost estimate would take into account
al the costs incurred in the process including waiting cost, delivery waiting cost, reproducing
cost, value engineering cost, quality management cost, etc.

4) Checklist is atool for inspection to ensure major steps or activities have been implemented
and not forget.

5) Control chart is one of the 7 QC tools used to control the items to be inspected to be under
the area of acceptable range.

6)5W' & and 1H isaguideinefor workersto follow the working procedure.
Who - Whoisresponsible
What - What isneeded to do
Where - Whereisthe placeto do
When - Whenisneeded to do
Why - Why isneeded to do
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How -  Howtodo

7) Kaizen Suggestion System

This is a Japanese suggestion system that encourage the employee to participate in giving
suggestion and getting rewards in return.  The rewards are focused on quantity not valuable so
that the chances to get rewards are high, resulting in getting many more people to participate.

8) Lean Production System (LPS)

This systemisto eliminate al kinds of wastes in the process but to focuses on value added to
the process. Thisisanormal practice in the U.S. automobile industry which is comparable to
the Toyota Production System in Japan.

9) Pareto Chart

This is one of the 7 QC tools where main causes and miner causes of a problem are
sequentially identified in graph from called Pareto Chart.  This technique was developed by
J.M. Juran in 1950 using a principle of Vilfredo Pareto, on economist in nineteen century.

10) Plan— Do — Check —Act Cycle
Thisisaquality improvement cycle consisting of the following steps
(1) Develop agood Plan
(2) Do according to the plan
(3) Check what have done so far is corresponded with the plan
(4) Act dueto the evaluation of results

11) Seven QC Tools
Thisa 7 basic QC tools used for analyzing work problems based on the data collected and to

determine causes or roots of problems that would lead to the solutions for improvement. The
toolsinclude.

(1) Pareto chart

(2) Cause and effect diagram

(3) Check sheet

(4) Histogram

(5) Control chart

(6) Scatter diagram

(7) Graph

12) Preventive Maintenance (PM)

This is a maintenance system to prevent a sudden interruption or shutdown of the machine
during the operation, including installation of machines in right places and maintaining them in
good conditions.

13) Productive Maintenance
This is a set of maintenance systems used to prevent a sudden interruption or shutdown of
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machines during their operation taking into account efficiency and economic factors.  The
systems include.

- Breakdown maintenance

- Preventive maintenance

- Corrective maintenance

- Maintenance prevention

14) Six big losses
Six most important losses resulting from inefficiency of machines and process are
investigated. Theseinclude
- Breakdown loss
- Setup and adjustment loss
- Minor stoppage loss
- Speedloss
- Quality defect and rework loss
- Yieldloss

15) Total Productive Maintenance (TPM)

Thisisa small group activities (SGA) based maintenance system that encourage teams
set up in al level of the organization working together to find out problems and solutions for
work improvement.

16) Total Quality Management (TQM)
Thisisatotal quality management conducted by a group of QC expertsin an organization.

17) Toyota Production System (TPS)

This is a production system developed by Toyota Motors Company in Japan.  The system
would focus on eliminating losses that affect to the production cost and quality of products
would be guarantied for each processing step.

18) Why —Why analysis
Thisisaproblem analysis based on why question until ending with no why question.

4.4 Staff Training
4.4.1 Introduction

Training isthe key to staying on track for energy conservation. It is management
responsibility to ensure that technical and operating personnel are trained to operate the
equipment safely and in a proper manner.  Effective training is not accomplished in a
single whirlwind session that once completed, may be quickly forgotten.  Training must
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be through and continuous to help not only to inform but aso to change attitudes.

Top management must give proper support to its Energy Committee, and to the Energy
Manager in the form of training. Training allows the staff to explore new idess,
interchange them with experts and with other trainee participants, and feel more

comfortable with the role they must fulfill.  In turn, trained technical and management
staff should be encouraged to provide in-house training to operating and lower level
technical staff.

Staff training is the primary tool by which awarenessis generated and knowledge is
transmitted. As part of the Total Energy Management program, management needs to
address two major areas for employee training:

(1) Training to develop new skillsin technologies
- In-house Training
- Outside  Training and study Tour
- Overseas Traning

(2) Training to adopt new attitudes towards energy wastage and reduction of waste.

The introduction of new technol ogies, process equipment, operating and maintenance
procedures and energy documentation methods requires training at many levels. There
isaneed to train new as well as experienced personnel in energy efficient operation of
company facilities. The need for training in each should be reviewed periodicaly to
assurethat all new personnel are properly trained and to refresh the skills of existing
personnel. The Staff training istypicaly at three levels:

- Management
- Engineering/Technical/Supervisory
- Operators.

And following topics are some guidelinesto train al energy conservation staffs;
- Awareness on Energy conservation
- TPM and TQM concept
- Electric System
- Therma System
- Production Process
- Reduction of Loss
- Maintenance
- DataRecording & Summary
- Report
- Evauation
- €tc.
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Finally, the ultimate target of the energy conservation training are;

We can never stop learning or training unless we stop working

Creativity isnot just anatural talent, it isalso askill that everyone can develop and
learn more.

4.4.2 Developing steps of the training program, there are 6 steps as the
following;

D
)
©)
(4)
©®)
(6)

D

)

©)

(4)

Analysisfor the training needs
Develop the objective of the training
Specify the matrix of the training
Select the suitable training method
Implementing the training

Evaluate the training

Analysisfor the Training Needs

Concept

Objective

Target group
Contents

Trainer

Plan

Venue and equipment

Develop the objective of the training

The right and concise objective of the training is an important for the training
0n energy conservation.

The good objective will be agood guideline for the trainers on devel oping the
matrix and atraining method.

The objective of the training will guide to the trainees what they should learn and
acknowledge after the training.

Specify the matrix of the training

Matrix of the training must cover and reflect everything that the trainees have to
know.
A clear matrix will help specifying duration for the training.

Select the suitable training method

Presentation
Case Studies
Practice Cases
Workshop
Discussion
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- Demonstration
- Coaching
- Onthejobtraining

(5) Implementing thetraining
- Prepare venue (classroom, theater, U — shape, | — shape, etc.)
- Prepare training documents (copies, bags, files, etc.)
- Prepare coffee breaks and meals
- Confirm participants, (Top management, trainers, trainees, etc.)
- Prepare evaluation forms
- Preparetraining equipments (computers, LCD, notebooks, calculators,
whiteboard, flipchart, pen, etc.)
- Prepare certificates

(6) Evaluate thetraining
- For the content and matrix (relevant or none)
- For the method of the training
- For the objective (support to the requirement or not)
- For thetrainers
- For the acknowledge or benefit (progress or none)
- For the venue and facilities of the training
- For the Outcome (After Training in some duration to follow up)

4.4.3 Management Training

Sufficient awareness should exist in management to treat energy as a resource that needs
to bemanaged. All too often, managers looking to increase company profits concentrate
on increasing production and not on reducing costs.  Through training and information
management can not only acquire the insight into efficient energy utilization but also
provide guidance, motivation and encouragement to the company staff. In this manual
an outline for a comprehensive energy management strategy has been presented. A
number of courses are now being offered by public and private sector companiesto train
people in energy management.

4.4.4 Engineers and Supervisors Training

In most industries and building facilities, engineers, higher-level technicians and
supervisors are the on-line decision-makers, accountable to the senior level managers.
They are usually the most interested and willing, as well as the most capable of
understanding the technical (as well as the managerial) concepts of energy conservation.

It isimportant to consider broader training for technical personnel, even across disciplines.
For example, a mechanical engineer could well be sent to participate in an electrical
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energy seminar, since much of the mechanical equipment he operates and maintains uses
eectricity. Similarly, aboiler operator may be sent to a coursein steam systems
efficiency: boiler room steam may be used for fuel preheating, condensate returnsto the
boiler, steam may be used for feed water preheating, and so on.

Technical staffs have the major roleto play in operator training, and therefore need to be
trained first.

Training technical-level staff will not only help ensure training of the operators and
workers, but also encourage this staff to prepare and present interesting and cost-effective
energy conservation proposal s to the senior management.

It isimportant to note that from a personnel development policy, training is an extremely
significant activity. Most companies know that the best future managers are those with
the widest experience and broadest perspectives. At the same time, the technical staffs
themselves know that training isimportant, they desire to learn more, and aso see
training as a strong motivational factor in their work.

4.4.5 Operator Training

The operator generally decides how he will operate the facility to accomplish the ends set
by or for him. Hisdecisions or ability have a most direct influence on savings or costs.
Depending on the operators skill, an investment in education and training can produce
the greatest benefit rate of all. Poorly skilled, careless, or incompetent operators will
degrade benefits. Competency is needed and must be produced by training and
retraining.

They have learnt their skills by on-the-job training over several years. Short seminars or
workshops in operating specific equipment more efficiently need to be reinforced by
supervisors to ensure that training given during the short courses or workshopsis fully
absorbed by the operating personnel.

The operator must also be made aware of the reasons for operating the equipment in a
particular (energy efficient) manner. They must know the importance and use of the
datathey arerequired to collect. Energy conservation programs may not be successful if
operators are not educated, kept informed, motivated and properly trained. They more
than anyone, may determine success or failure.

4.4.6 Internal Training

For in-house courses or training programs, the same comments made in the preceding
section apply.  In these courses, company management has additional control that should
be exercised. The course instructors are usually from within the company.

Management should be careful in selecting these persons, for not everyone is good at
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training or teaching. In this case, evaluation of the courses, even if informal, isvery
important. While some persons may be better at classroom training and teaching, others
may be much more effective at on-the-job or hands-on training programs. Management
should be aware of the different capabilities of their staff, and assign them tasks
accordingly. Following Table can be used for training record for each trainee.

No. Training Topics Trainee Year 2004
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov | Dec
1 Awareness A
2 A
3 A

4.5 Building awareness and motivation to employee.

Why do people waste energy in their organization without cares?  Listed below are some
reasons.
e No concernsin energy cost
e No problemsin energy supply and consumption
o Not their duties to save energy
o Daily work load make no time to think about energy savings
e No energy saving policy from top management

Top management or energy manager have to find out how to motivate their people to and
owner give cooperation in energy savings, taking into consideration environmental and

ecological impact, decreasing in energy reserves, and rising in energy price.

Motivation of people to save energy is achallenge job of an energy manager. And, itishis
opportunity to be accepted by the top management if successful.

Principle of motivation

e Allow participation in decisions making
o Let there know problems and reasons

e Admiretheir work results

e Believeintheir responsibilities

¢ Rewarding when success

Characteristics of energy manager to support motivation of people

e Affable
e Admirable
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Amusing
Ambitions
Alert

Active
Accessible
Articulate
Appreciative
Accepted

Strategies of motivation

Understanding in objective and requirement of employee

To be agood example on energy savings

Set up a challenge and possible target in energy savings

Opened mind to listen to anyone's opinion and ready to give them an advice
Give simple, clear and interesting explanation

Admire peoplein any chances

How to get cooperation from the 1% meeting

Show strong self and team’s confidence in success on energy savings

Make relax meeting atmosphere and allow every one to participate

Give comprehensive information and gook plan

Find out what key factors that influence their decision in giving cooperation and
try to response to their requirements

If raising a question and nobody respond, wait until getting an answer, do not
self answer

Two ways Communication

Two ways Communication make understanding and cooperation

Two ways communications is made for not only motivation but also request
Two ways communication leads to common understanding and target

Two ways communication is made for not only data monitoring but also return
comments and suggestion

To be successful energy manager should demand not only for data but also for comments of

participations.

Histask is not only to set up atarget and plan, announce and request others to

follow. Instead, he should persuade all the people concerned to participate in making action
plan, make comments and implement according to the plan.

Building mor ale and encour agement

Ask what they think or know about energy losses and how to improve
Agree on objective, target and results of energy audit
Giveincentives, rewards to any responses



Good practicesfor building awareness and motivation

Top management paid strong attention to energy conservation, set up and
announce energy conservation policy

Top management support energy conservation team and activities

Top management gives incentives,  rewards or admire to individual or team
who succeed in energy conservation projects

Continuation of energy conservation activities

Follow up the projects and announce results of energy conservation to all
employee

M ake good understanding and coordination among the people concerned

Try to get participation from al the people concerned in every steps i.e
suggestion, making decision, implementation, follow up and evaluation

Inform all the key staff of the organization about energy losses and convince
them the benefit of energy saving policy.  This would draw attention of the
remaining staff to participate

Working group consisting of representatives from each division should
encourage and support their staff to implement energy saving measures

At the end of every mouth there would be an evaluation energy consumption
and energy saved in comparison with that of the past

Maintain common understandings and prevent from watching mistakes to each
other. Instead, follow up of results of implementation should be conducted
The former employee should be a good example of energy saver for the new
comer

In order to get strong support working group should collect energy saving
results and report to the management

Organize in house training by utilizing inside and outside qualified speakers
Campaign or connect use of electrical equipment

PR of energy consumption data and energy savings by posting on a board or
through local boast casting

Organize and energy conservation week with various activities e-g, seminars,
exhibitions, contest etc.
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Chapter 5 Evaluation of Total Energy Management
5.1 General

Although SGA and TPM are applied in the Tota Energy Management (IEM) evaluation of
TEM implementation is, however, essentiad and needed. In the evaluation the following
aspects should be taken into consideration:

1) Policy of TEM
2) Results of implementation
3) Comparison of the resultswith KPI

5.2 Preparation of evaluation form

In order to achieve the objectives given in the policy it is essential to evaluate the results of
TEM implementation. An evaluation tool capable of monitoring the resultsis thus designed as
giveninTable5.1.  There should be three levels of evaluation as follows:

1) Sef evaluation—Thisisan interna evaluation conducted by staff within a section
or work unit in every month.

2) Section Manager Evaluation — Thisis an evaluation conducted by a section
manager or a division manager who takes care of that section in every three
monthsin order to intensity the evaluation.

3) Top Management Evaluation — Thisis an evaluation conductia by atop

management. The evaluation results obtained will be used for personnel
evaluation i.e. for annual increment of staff salary or giving bonus.
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Table 5.1 Example of evaluation form
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5.3 Key Performance Index for Personnel Evaluation

In order to get cooperation and participationsin TEM or other activities of the company Key
Performance Index (KPI) relate to each activity must be given for personnel evaluation for
annua increment of salary or giving bonusin all staff level e.g., factory manager, department
manager, section manager, supervisor and operating staff.

Weighting for each KPI would depend on agreement in each organization.
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Part llI

Implementation of Energy Conservation Projects



Chapter 1 Procedure of Energy Audit

1.1 Introduction

In order to effectively promote energy conservation activities key steps approach and
needed to apply. Thiswill be presented in more details in this Chapter.

In implementation of any energy conservation projects energy audit should be firstly
conducted in order to determine the present energy situation and problems which would lead to
the identification of improvement measures. And the data collected can be used as a reference
throughout the project duration.

Energy audit could be conducted by using outside consultant or internal technical
staff.  One of the main objectives of this handbook is to guide the user how to conduct self
energy audit without relying on outside consultants.

1.2 Purposes of Energy Audit

Energy audit is implemented for following purposes;
- Find redlistic energy savings

- Create important information, new ideas

- Define cost effective project

- Prepare action plans

- Gather ammunition to help get approval

- Develop staff training programs

1.3 Main Stages of Energy Audit

Energy audit includes seven important stages which are seen below;
- Datacaollection and analysis

- Siteinvestigations

- Conduct cost/benefit analysis

- Prepare aconcise report

- Present the result to management

- Action plan for project implementation

- Follow up monitoring to prove results

(1) Datacollection and Analysis
Following data below are collected and analyzed;



)

Historical information on utilities unit consumption. (Energy intensity)
(toe/ton-product)
Comparison with standard/Industrial best, average.
- Production datafor industrial plants to find out operation improvement
opportunities.

Cost (tariff) analysis.
The data can be collected in an efficient way with the comprehensive form of
guestionnaire or information format. This kind of form can be used both in the case
of internal energy audit and outside consultants’ audit.

Actua energy consumption in terms of fuel, electricity and water, etc. can be
obtained either through:

- Measurement

- Calculation; or

- Heat and material balances.

The best way is through measurement. This may not always be possible due to poor
metering or the measuring point may not be inaccessible.
Detailed explanation is made in latter part.

Site Investigations

Procedures of Site Investigation normally includes following stages,

- Find major energy users.

- Conduct site tests.
(Conducting measurement and test works in the factory in order to collect all data
on energy consumption and energy efficiency.)

- Install energy monitoring where required to assess opportunities and to identify
energy waste.

- Discuss operations with site personnel, often they will know the energy use
problems.

In order to conduct site investigations and site tests, the measuring instruments as

shown below are necessary.

- Portable datalogger to monitor energy use with analog and digital signals input
capability.

- Digital thermometer, Infrared thermometer, Thermo-Hygrometer.

- Clip-on power meter, current meter, power factor meter, Demand profile meter.

- Combustion analyzer, O, analyzer.

- Ultrasonic flow meter, Ultrasonic leak checker etc.

In order to facilitate determining energy saving potentials, two major opportunities,



Fuel saving and Electricity saving are considered;

Fuel Saving;

- Enhancement of heat insulation

- Combustion improvement.

- Waste heat recovery.

- Reduction of waste heat.

- Efficiency increasein energy use.

Electricity Saving;

- Electricity demand control to reduce electricity costs.

- Power factor correction to reduce electrical demand and improve electrical
distribution capacity.

- Reduce compressed air waste by minimizing air leaks, and isolation valves.

- Variable speed drives for fans and pumps to reduce energy loss due to valve
throttling.

- Pump impeller trimming.

- Lighting replacement for more efficient lamps.

- Lighting control.

By well consideration of the operation and schedule management, energy saving
becomes possible.

- Good Housekeeping (Asfirst priority).

- Re-scheduling operations to occur during low cost energy period.

- Reducing rework or production wastes.

- Maintaining equipment correctly and promptly.

- Reducing delay times between processes particularly those involving
heating/cooling.

- Improving control systems to ensure production quality targets are maintained.

- Improving the process; and

- Installing new technology.

The management would consider the simple low cost improvements first and only
think about new equipment after all other improvements have been undertaken.
Cheapest and easiest measures to implement should be first implemented.

(3) Cost and Benefits Analysis when conducting Feasibility study on energy saving
projects, cost and benefits analysis are essentid;
- Assess both technical and economical feasibility.
- Obtain supplier information and budget pricing as required.



(4)

- Process monitoring to assess saving potential .
- Use company financial evaluation criteria.
- Calculate return on investment, payback.

As next step, it is necessary to prepare the Strategy for implementation. In general,
no-cost or low-cost measur es should be, of cour se, implemented first.

To consider Priority of the energy conservation projects, one can grade the potential
projects under the following headings:

Expected Pavback Effort Proposed Outside help
Title | Cost annual & required P needed
_ (years) start date
saving (man days) (Y/N)

Detailed Analysis of Energy Conservation Potentialitiesor M easures:

A typical energy study report has to include all energy conservation opportunities,
potential energy saving measures which could be obtained from opportunities, and
an efficient summary table which shows an analysis of investment costs of these
opportunities. A good report also hasto include an analysis and detailed
description of every measures in order to make the best possible information
available for the management and thus to alow the management of the company to
make appropriate decisions on the implementation.  In addition to the possible risks
analysis which isimportance in the project implementation, the equipment
expenditures has to be estimated with high accuracy as well.

Preparation of concise report

After following works,

- Collection of basic energy consumption and production data, and determination
of specific energy consumption where available,

- Conducting measurement and test worksin the factory in order to collect all data
on energy consumption and energy efficiency

- Cadculation of energy balance and energy efficiency for the important equipment
and processes in the factory;

a concise feasibility report must be prepared to express outline of project and
feasibility and to convince their management.

Report must generally include following item;
- List of areasin need of improvement with priority Background information on
the Plant
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(6)

Energy usage, details of energy consumption in machinery and equipment
(including Evaluation of problems in gathering data and Necessity of installation
of meters and proper maintenance)

Concrete measures to address the improvement plan (Assessment of energy
saving potentials of various measures)

Proposal with expected benefit and investment and Evaluation of past energy
conservation investments.

Action plan for implementation.

Evaluation of staff involved in energy production and use, and Staff training plan.
Developing implementation plan, providing necessary guidance on project
implementation.

Conclusions and recommendations

Appendicesto include

Details of the energy analysis.
List of members.

As shown on the above, a good report also should present recommendations on
energy conservation and, besides it should aso specify the implementation order
of these recommendations at the sametime.  In addition, the report should
include some information about how the implementation will be conducted, who
will be responsible for implementation and how long will the implementation
take.

Staff Training.
Saff training in Energy audit isimportant object. Through Energy audit, staffs are
educated and trained.  Training of staffsis conducted in various stages:

On-going training while doing the audit.

Energy awareness training through presentations and meetings
Energy conservation training for staff.

Technology updates for engineers.

Detailed explanation on staff training is stated in the latter parts.

Presentation of the results to management
To persuade a company management, several considerations may be taken as
follows;

Persuasive Information to management.

Pilot or demonstration projects to prove concept.

Outside assistance

Examples of energy savings achieved by similar industries.



(7)

8

As the management and managers who are the decision-makers, you must convince
them that the projects are viable.

Action Plan for Project Implementation

Determination of the energy conservation potentialities that require capital
investment specification of the equipment which are subject to replacement, quality
improvement and the additional equipment to be provided; and recommendation
regarding those equipment. In addition, calculation of the cash equivalent of the
energy to be saved and the cost of investment. New equipment to be provided should
be taken into account in following points:

- Equipment specifications.

- Specific instructions.

- Financia assistance available.

- Budget requirement.

- Seek examples of similar projects as areference.

Follow up monitoring to prove results

Implemented projects are evaluated in following viewpoints,

- Typica annual savings from projects with paybacks between 0 to 3 years.

- Staff energy awareness isimproved.

- Improved knowledge of process operations leads to reduce energy wastes.

- Specific actions are defined to improve energy use.

- Increased awareness of energy costs leads to more management focus on energy
use and improved energy conservation.



Chapter 2 Measurement Procedures

2.1

Introduction

Usually, the most important part of an energy audit study is the achieving of the accurate
mass and energy balances for the whole factory (or plant) and / or for the equipments
which are operated in different sections of the plant. Without these data, it is almost
impossible to conduct the quantitative analysis which determines the value and the
volume of the energy conservation potential.

Based on the experiences, in most cases, the necessary instrumentation which are to be
used in order to calculate mass and energy balance is not sufficient sometimesin the
plants. In addition to this situation, even if some instruments are existing, the accuracy
levels of them are often not clear.  In this situation, usage of the portable instrumentsis
the most useful in the energy audit study. Thus, the basic data can be obtained and the
accuracy of the fixed instruments can be controlled.

The measurements which should be made the most frequently in the plant are as follows:

- Temperatures (ambient, different flows, surfaces, etc.)

- Volume or flow speed of the gas, liquid and solid substances.

- Pressures (including the vacuum and draft in the furnaces)

- Temperature and component in the flue gases (oxygen, carbon-monoxide, etc.)

- Reélative humidity (in order to determine the quantity of water seam whichis
contained in the air that enters and exit the dryers)

- Electrical energy (Voltage, Current, Power factor)

- Luminousintensity

- Linear speed and revolution speed on the motors and connected rotating equipments.

- Conductivity of different waters (boiler feed water, blow-down, condensate, fresh
water, etc.)

The portable instruments should not be considered as a replacement for the fixed
instruments which are periodically checked and calibrated and used in order for the plant
to be operated under control and at optimum capacity. However, when the fixed
instruments are not available, the majority of the data which is mentioned above can be
collected by using portable instruments.

The physical datathat isrelated to the steam, thermal fluids and fuels and material which
is processed or produced, are also necessary in order to achieve energy and material
balances. The datawhich isfrequently used in the audit calculations are; the specific
heat, enthalpies, calorific value of fuel, densities and the heat transfer coefficients. In
most cases, the data can be obtained from the reference books (for example from steam



tables) and usudly it is not necessary to obtain the data by trial method.

Energy metering

Energy metering can lead to improved equipment management & greater industrial
competition.

(1) Measurement of different parameters and control of process flow for:
- determining breakdown of energy use,
- calculating equipment efficiencies, and
- tracking the evolution of production ratioas.

(2) Energy management for:
- identifying the cause of increased energy use,
- optimizing the control of production process,
- choosing the energy with least cost at all times,
- assuring quality of production.

(3) Continuous follow-up leading to:
- greater reliability and safety of equipment,
- increased life of equipment
- improved working conditions,
- reduction in pollution emission

(4) Better knowledge of the above data helps:
- tojustify investments related to energy management and cal culate the benefits,
- to motivate the personnel by introducing means for measuring the efficiency of
hig'her activities.



2.3

2.4

Win Through Energy Monitoring

Know Manage
— Breakdown of energy use — Share of energy cost in production
— Efficiencies of equipment — Equipment performance evolution
— Production ratios — Choice of appropriate energy

— Improvement in product qudity

Train Win
— Personnel involvement — Reduce energy consumption
— Optimizedl options for equipment — Improve productivity & quality
— Contribute to equipment reliability and — Greater competition

safety
— Improvement of maintenance and fine

tuning of equipment/process

Energy Management Implications

Energy monitoring and follow-up help to measure the performance of production
activities and introduce analytical elements for enterprise management, through:

Reduction of energy and raw materials.

Important role of energy in the management of enterprise.
Provision of reliable and useful data for decision making.
Improvement in the product quality.

Sensitization of personnel to the energy problem.
Preparation towards automatic facility in factories.

Approach to Energy Monitoring

Steps prior to the establishment of energy monitoring and management system:

Assess status of existing measuring instrumentation.

Specify the need for new measuring devices and define the points of their installation.
Select well adapted data collection and processing equipment.

Consult competent enterprises to assure satisfactory installation, maintenance and
after-sale support.

Propose awell designed training program for operators.



Chapter 3 Data Collection and Analysis (Data Collection Standard Form)

After the information in the questionnaire form (sample form is shown below) which has
been sent by the factory after being completed, is evaluated and after that, if necessary, a
member of the team which is to conduct energy conservation survey, pays a visit to the
factory in order to determine the size of the factory to have a visual understanding of the
departments of the factory and to determine the necessary portable test devices which are to
be used in survey areas. In addition, the locations in which the test devices are to be
installed during the energy conservation survey, and the factory staff is asked to establish
connection parts (Flue gas measuring hole, suitable connection parts for electrical
connection). Furthermore, more detailed information regarding the parts which are not
clear in the questionnaire form is demanded and preparation of information about the
processis required.

The most convenient date is decided on by examining the work schedule of the factory in
cooperation with the factory staff. Duration of the factory survey whichisto be
conducted as aresult of diagnostic, the need for devices and the departments of the factory
which are to be examined, are determined.
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ATTACHMENT 1

Form 1/13

ENERGY AUDIT PRELIMINARY INFORMATION FORM

A. INFORMATION REGARDING FACILITY:

Date:
Name of the factory: Industria sector:
Address: Telephone:
Telex:
Fax:
Person who completes the form: Title:

Address of The General Directorate:

Person to be interviewed:

Operation starting date of the factory:

No. of employees: No. of Shifts:

B. AREA OFACTIVITY:

Please list main production activities and equi pments which consume big amount of energy and the
important auxiliary systems.

Please specify the energy production and consumption amounts on the basis of units.
(Refer to page 13 for examples)
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Form 2/13

C. ENERGY USAGE

Please compl ete the following table with the previous year’s values.
Please attach photocopies of all eectric and fud bills.

Year: ..............

Amount of . .
Energy Type . Unit Unit cost Annual cost
consumption

Electric

Natural gas

LPG

Gasoil

Light Fuel oil

Heavy Fuel ail

Petrol coke

Hard coa

Lignite

The monthly consumption values and monthly average unit prices of the fuels of which the types
and annual consumption values are given in thistable are to be printed in the tables in the following
pages based on the same year.

Please print the fuel types and their consumption units (Ton / month, Kg/ month, kWh / month,
etc.) in the given blanks.

A. PRODUCTION DATA

Compl ete the following table with the previous year’s values.

Year: ...

Type of product Amount of production Unit

The monthly production values of the products of which the types and annual production values are
given in thistable are to be printed in the tables in the following pages based on the same year.
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Form 3/13

............ YEAR CONSUMPTION VALUES

CONSUMPTIONS

ELECTRICITY

MONTHS

Consumption unit Unit price
....... / month $/......

Consumption unit Unit price
...... / month $/ ...

JANUARY

FEBRUARY

MARCH

APRIL

MAY

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

TOTAL

Cdorific value

Kca/kWh

Calorific
value

Note : Please print the type, consumption unit (Ton / month, Kg/ month, kwWh / month etc.),
monthly average unit price ($/ ton, $/ kg) of fuel which is consumed and then fill out the
related columns according to this data.

. Please print the calorific value of the consumed fuel including its unit

(Kcal/kg, Kcal / NM?3, Kcal / ton etc.) if known.
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Form 4/13

............ YEAR CONSUMPTION VALUES

CONSUMPTIONS

MONTHS

Consumption unit

....... / month $/......

Consumption unit
...... / month $/ ...

JANUARY

FEBRUARY

MARCH

APRIL

MAY

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

TOTAL

Cdorific value

Calorific
value

Note

. Please print the type, consumption unit (Ton / month, Kg/ month, kWh / month etc.),

monthly average unit price ($/ ton, $/ kg) of fuel which is consumed and then fill out the
related columns according to this data.

. Please print the calorific value of the consumed fuel including its unit
(Kcal / kg, Kcal / NM?, Kcal / ton etc.) if known.
. In case thistable is not sufficient please copy it.
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Form 5/13

o1 YEAR CONSUMPTION VALUES

PRODUCTIONS

Name of product Name of product Name of product

MONTHS

JANUARY

FEBRUARY

MARCH

APRIL

MAY

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

TOTAL

Design
Capacity

Note : Please print the type of product, and then print the related production value and production
unit in the corresponding column.

. If itis possible to use different production units for the same type of product, please
specify the correlation between these units (For example, it is possible to use m* and ton as
unitsin square flagstone production.

In that case, specify the correlation as;
'’ flagstone = Ton flagstone

. In case thistable is not sufficient please copy it.

. Print the annual or monthly planned production capacity in the related column by
specifying the unit (Ton / month, ton / year)
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Form 6/13

E. MISCELLANEOUS SUBJECTS

Please express your comments on the following subjects.
Problems related to the control of environmental pollution:

Possible process changes:

Maximum grace periods which can be accepted for the investments:

F. ENERGY MANAGEMENT

Isthere an energy management program in your factory 2.
If yes, since when 2.

Is an energy manager assigned ?:

If yes, how long has he been working ?:

Isthere any effort in order to Increase the Energy Efficiency, and to Decrease the Energy
Consumption ?:

Are energy consumption and production values examined in terms of energy efficiency ?:
Are specific energy values etc., calculated ?.
Are these results checked in terms of problems and causes ?:

What are your other comments ?:
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Form 7/13

G BOILERS

No. of boilersin the facility

Boiler No. Capacity

Unit !

Production 2

Pressure

Temperature

Ol WIN|F

6

' Ton/ h, Kcal / h, m? please specify the type of heating surface

2 Specify as steam, hot ail etc.

Isflue gas analysis made in the boilers?:

If yes, how often?:

Are the necessary regulations made in the boilers?:

Isthe analyzer fixed type or portable? :

Type of the flue gas analyzer (Electronic etc.) :

Results of the flue gas analysis

Date

Date

Date

Date

Unit

T g

T atmosphere

O,

6(0)

*)

Fuel characteristics

Type

H top

H bottom

C

H>

H.O

O,

A\

S

Ash

Results of Slag Analysis (**), if necessary.

Grate discharge temperature °C

Un-burnt carbon rate %

(*) : Theother parameters (SO,, NOX, ETC.) that the device is capable of measuring may be

written.

(**) : Pleasefill out only in case solid fuel is used

Note: Please attach the unit prices of the fuels which have been purchased lately and send the

form.
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H. ELECTRIC ENERGY USAGE

Of the existing power transformers:

Operation voltage (KV) Installed power (KVA)

Power usage rate
(Derived power / installed
power)

Please print the amount of electric energy consumption according to the area of consumption.

Manufacturing

Lighting

Heating and Ventilation

Other (specify)

Purchased el ectric energy

O Electric tariff

What is the contracted electric power? :

The peak power range of electric energy: ...... Kw (min. power) -
Is charge management implemented in your factory? :

Is there a charge management system in your factory? :

Power factor value (Cos o) :

Type of compensation :

....... Kw (max. power)
O Yes O No
Ul Yes I No

I Single compensation unit I Independent compensation unit

Are the static patching circuits applied to electric motors?
O Yes O No

Are variable speed control units applied to the pumps and fans?
O Yes O No

-18




Form 9/13

Please specify the usage percentages of the lighting armaturesin the factory

Type of armature Usage percentage Place of usage

Glow filament armatures

Fluorescent armatures

Compact fluorescent armatures

Low pressure- High pressure
Sodium vapor armatures

Mercury vapor armatures

Other (specify)

Other (specify)

How isthe lighting control done in the factory?
...................... % Armature manual control
...................... % Armature automatic control

Is electric energy produced in the factory? [ Yes 0 No
Please specify the type of facility that you use for electricity production

O Steam turbine O Piston

O Gasturbine [ Other ( specify )

00 Combination of gas turbine and steam turbine
What isthe total amount / installed power of the electric energy that is produced?

I. FIXED MEASUREMENT DEVICES IN THE FACTORY

Weater Meters:
Places of usage
=Y I = o (0 VO pieces
b) other building (specify)........... pieces
Electricity Meters
Places of usage
a) Factory....cccoveevcvveccecrcn, pieces
b) other (Specify).....ccocvrvveirncne. pieces
Steam Meters
Places of usage
a) Boiler house........ccooveeernne pieces b) other (SPeCify).....cooovvveieirenne Pieces
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J. PORTABLE MEASUREMENT DEVICESIN THE FACTORY

O Flue gas andyzer

[0 Thermometer and its props (including infrared demometer)
O Conduct meter

[0 Energy analyzer (for electricity measurements)
O Pliers ammeter

I Lux meter (Light)

0 Hygrometer (Humidity)

[0 Tachometer (Rotating speed)

[0 Recorder

[0 Thermographic camera (Temperature Indicator)
[ Ultrasonic liquid flow meter

0 Manometer ( Pressure drop)

[0 Steam trap test device

[J Dissolved oxygen meter

I Sound analyzer

[ Other (specify)
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K. Compressor Types and Compressed Air Systems

Type of Compressor:

Brand of Compressor:

Capacity Of COMPIrESSOL: ......cccceerirrerierresreseeseese e (m*/minute)
Annual operation period of the COmpressor: ..........ccccevvvveennnee. (hour / year)
Compressor OUIEt PreSSUre; .......oc.eeveeereeeee e (bar)
Air pressure needed in at the final usage point: ...........ccccceeeee. (bar)
Pressureloss along the ling: ... (bar)

NoO. of Similar COMPreESSOrS: .....cccvvveeeeeieee e

How isthe cooling done: 00 With air O With water O With oil

Cooling (water, air, oil) inlet temperature: .........ccoeeeveveecvenene °C

Cooling (water, air, oil) outlet temperature: ...........ccceeveeveeenene °C

Power which is used by the compressor at full load: ............cccceveneene. KW, ............ hour / month
Power which is used by the compressor at No - load:...........cccccecvnenene kKW, ... hour / month
Isthere any compressed air dryer:

Type of thedryer: [ Cooling L1 Adsorption

Compressor control system: [0 Modulating 0 On /off load 0 Start / stop

Is the compressor working connected to a successive (sequential) system? :

From which direction does the compressor get inlet air (suction air) 2

Where does the compressor get inlet air? :

What isthe type of compressed air line?: [ Singleline [ Ringline [ Other

Isthere any test for air leakage?: [ Yes O No

If yes, how often?: [ Weekly [ Monthly [ Other

Is there any waste heat recovery system?: ................

Where is the energy recovered from waste heat, used? :

[l Boiler feed water pre - heating [ Field heating 0 Bathroom, kitchen

[0 Other (SPeCify) ..ccvvvvevvieeveceece e

Note:  Please copy thisform and fill the copies out for each of the existing compressors.
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L. OTHER INFORMATION

Please attach the following information to this form if possible;

1. Factory settlement’ plan

2. Brief description of process
3. Basicflow chart
4

Detailed information regarding auxiliary facilities (boilers, turbines, air compressors, waste

cleaning, cooling towers, water supply, cooling units)
Distribution lines chart (steam, water, gas, air)

o

6. Electric energy single line and distribution charts

Total area of the factory m Heating time
Total heating area* m’ Month / year
Total heating volume * m Month / year
Total air conditioning area m’ Month / year
Total air conditioning volume m Month / year
* Excluding the air conditioning area
J. WORKING PERIODS OF THE MAIN SECTIONS

Working Periods
NAME OF THE SECTION hour / day day / year

Boiler House

Hour/day : Working period of the section per day (in hours)
Day/year : Working period of the section per year (in days)
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M. AREA OF WORK

Please specify the units of the factory to be worked in

How long should the working period be?:
Convenient dates for work :

B. EXAMPLE OF THE AREA OF ACTIVITY

Raw material preparation 4500 kg / hour steam 10 hour / day

325 kW el ectricity 10 hour / day
Chemical reactors 3200 kg / hour steam 16 hour / day
Product separation 2500 kg / hour steam 24 hour / day
Boilerswith 3 - 8 bars 10800 kg / hour steam 24 hour / day

815 kg / hour Fud oail 24 hour / day
Air compressors 225 kW 24 hour / day
Office heating 4500 kg / hour steam 10 hour / day during

winter

(In case thefirst page is not sufficient for the information regarding the area of activity, please use
this page)




Chapter 4 Planning, Targeting and Benchmarking for Energy Conservation
Projects

4.1 Promotion Procedures for Energy Saving Projects

Through Energy Audit, the identification and evaluation of energy saving projects are
implemented. Chapter 5 and 6, devoted to explanation of project planning and
implementation, deal with key issues common to al kinds of projects. Accordingly, the
contents of these chapters can be utilized not only in Energy Conservation projects but aso
in projectsin other fields.

Following steps are taken for the promotion of energy saving projects;

(" )
Establish
& J
(" l )
> Setting atarget
& J
v
4 7\
Grasp the current Energy use

& J

4 ¢ 7\
Management of energy intensity

& J

4 ¢ 7\
Planning improvement measures

& J

4 ¢ 7\
| mplementation & Improvement

& J

Grasp of the current Energy use and Management of energy intensity isavery
important action. This action is followed by the goal setting/targeting.

In order to promote energy conservation in factories, “Plan - Do - Check - Action”
cycle usually adopted which isin detail described in the previous part.

Action Plan

Check Do




4.2 Setting Energy Saving Goals and Targets

D
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Purposes of Setting Energy Saving Goals and Targets

Goals and targets are an important part of an energy conservation activity in factories.
For an energy management program, thisis of crucia importance. Performance
improvement or energy savings targets are also alogical outcome of the energy
accounting, monitoring, and analysis.

Targets are set for implementing changes and achieving the predicted energy cost
savings. Thetargets can relate to the whole firm, to one site, to a production
process, or even to a particular machine. A company may set arange of targets for
different departments, taking into account the scope for improvement.

A goals program has a number of obvious and significant benefits:

e people are forced to plan ahead, and think concretely, because goals can only be
achieved by implementation of specific projects.

e goals assign specific accountability to everyone, from the individual Energy
Manager, right up to the top management, all of whose credibilities depend on
achieving the goals

e goals serve as a standard against which progress can be measured.

e setting and evaluating goals elevates the energy issue to a higher level of
awareness within the company.

Setting goals will not automatically produce results. A continuous process of
monitoring, reviewing and evaluation is necessary to keep the goals visible and
reachable.

In addition, some baseline data must be available in order to properly set reasonable
goals. Thismust be data on energy consumption and production; it should be
availablefor at least one, but preferably two or three years. Based on the variations
in this data, energy consumption can be evaluated, and reasonabl e targets for
reducing consumption can be set.

Approach to Setting Goals or Targets

There are two principal methods of goal or target setting.  First isthe so-called ‘top
down’ approach, a broadly based generalized technique that does not usually draw
on adetailed analysis of the company’s circumstances. Second is the ‘ bottom up’
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method, which is based on a close knowledge of the energy requirements of different
parts of the firm's activities. Both systems have their merits and the method to be
selected depends on circumstances and cost-effectiveness.  The most firms are
likely to prefer the *bottom up’ approach sinceit is, by its very nature, more closely
tailored to company needs and hence more effective in providing motivation.

Even if the ‘bottom up’ approach is adopted, there can still be advantages for senior
management to gather information on competitors’ performance as reference for goal
setting/targeting. Thisissue isrelated to the topic of “5.3 Benchmarking” discussed
later.

How to Set Targetsin Factories

The questions for the Energy Committee and for the Energy Manager are how to set
up goals and targets, and what isalogical numerical goal or target for agiven
Company? Goals should be attainable, yet still challenging. A number of
possibilities or examples of the form targets can take are given below.

Absolute ener gy savings basis: Some companies may set the goal of providing an
absolute reduction in the energy consumption. Common energy units, such as kWh,
GJ, or Btu can be used for all the energy consumption; the goal is a percent reduction
of the total energy consumption.

Monetary savings basis: In other companies, the goal may be simply the reduction
of energy costs. For example, the goal would be to save a certain percentage of last
year'senergy bill. If the total energy cost the previous year were US$ 50,000 the
company (the Energy Manager) would be expected, for example, to come up with
projects that saved US$ 5,000:

Unit energy efficiency basis: A more common basis for setting an energy-saving
goal isimprovement in unit energy efficiency, or specific energy consumption. In
this case, the company sets agoa of a certain percent reduction in the energy
required to manufacture a particular product; or in the amount of energy consumed at
each processing or production unit within the factory. For example, if the unit
consumption of a paper mill were 20.7 GJ/ton paper produced, a 5% improvement
would set agoal of 19.7 GJton. This presupposes that a good baseline measure of
specific energy consumption is already available.

A good rulefor setting goalsis: start small. First year goals of 3 to 6% of energy
consumption or specific energy consumption are quite adequate for most companies.
In facilities where no attention has been paid to energy, or to maintenance, these
savings will be extremely easy to achieve. In other cases, it may be more difficult.




4.3

Another way may be to develop atarget over severa years, for example, set up a
goal of 15% energy savings over 3years. The yearly goals are usually better,
however, as the reward can be seen sooner, success celebrated more often, and
adjustments and corrections to goals can be made more frequently (especially if
plant production changes).

Benchmarking

“Benchmarking” is ageneral term in the field of business administration or corporate
management, meaning “gathering information on performance of others and compare” or
“learn from others’. By benchmarking themselves against others who are best in the
field, companies can learn more efficient ways of operating. You can learn from the
internationa players aswell asthe competitorsin Thailand or in the Southeast Asia.

This concept was already referred to in “Part 11, 1.3 Objectives and Targets’.  If you
could get good Benchmarking figures, they might be utilized as reference for goal setting
or targeting.

Though Benchmarking is an effective tool for performance comparison and improvement,
it should be used in avery careful manner, because it requires all the detailed data and
information on not only energy type and consumption but also on manufacturing or
production processes.  The latter includes information on raw materials, products (types
and grades), processes and other related conditions.  Inaccurate comparison not standing
on the same basis would give the mideading results.

Accordingly, if you want to do the Benchmarking, that means you should get very

detailed information from others, and you have to think about the issue of confidentiality.

There would be cases of gathering detailed information from others as shown below:

- Industrial Association who gathers data from members by questionnaires

- Close rdlationship of top executives of companies in the same industry

- Seminars and/or conferences (not so detailed generally)

- Consultants who gather and disclose information based on multi-client contracts
(Process licensors could sometimes be in thiskind of position)

In any case, you will not disclose information unless you see the bigger meritsin getting

others information. So it isimportant that the information is kept confidential only to

be shared by the specific group members.

This TEM Handbook does not contain concrete Benchmarking figures for various kinds
of industry for the above-mentioned reasons. Assaid in “Part |, 3.3 Future Shape after
Expansion”, it is expected that actual successful examples of applying the Handbook are
put into the book in the future.  Then the concrete figures will be accumulated in the
Handbook covering various fields of industry, which will ultimately form the



Benchmarking figures.
Chapter 5 Project Implementation of Energy Conservation
5.1 Project Implementing Steps

(1) Energy Study

Data
collection

A.DIAGNOSTIC Inventory of

possible actions

A 4

Program definition

Proposal of action
B. FEASIBILITY STUDY plan

Pre-project summary

C. MASTER PLAN

Program designing

- Improved operation and greater competition are the main objectives of energy
efficiency action.

- Industry should invest not only in efficient equipment and processes, but also on
monitoring & management, maintenance, information & training as well.

- Investments should be defined and made according to a global energy policy,
accounting for al parameters, existing and future, which influence decision
making.

(2) Implementing Steps

Implementation of the energy survey recommendations is normally the responsibility
of the energy manager, who, ideally, has participated in the energy survey and hel ped
draw up the action plan. The low-cost maintenance and housekeeping measures
should be implemented first, to begin capturing energy cost savings and improving
efficiency. Higher capital cost measures may require more detailed feasibility
studies to determine exact equipment specification and to detail the financial
attractiveness.  The energy manager’sroleis to coordinate these projects, working



with outside consultants, evaluating the projects, and communicating to top
management to ensure their continued commitment.

Technica study

D. PRE-PROJECT STUDY
Program definition

Economic study

/)

Financia plan

Document of work plan

Implementation study

Coordination /
Management of works

E. IMPLEMENTATION
PHASE

AN

Performance control Implementation

M ai ntenance document

5.2 Project Implementation Scheduling

A redligtic schedule should be drawn up for the various stages of the  project
implementation. Thisisan essential part of the feasibility study as the implementation
of every project must berelated to atime-scale.  Such a schedule should initially define
the various implementation stages, such as negotiation and contracting, project
formulation, and actual construction and running-in, in terms of time required for each
stage. The schedule should then lay down atime-programme that combines the various
stages into a consistent pattern of activities that connect to one another. This
comprehensive schedule should cover the entire phase, including the period between the
investment decision and the end of the start-up stage of which the actual construction
period is only one, although the most important, part.



5.3 Project Implementation Management

(1)Category of Candidate Projects

> Large

o A

Easy > Difficult
Technology and Economic Conditions

Impact on Energy Conservation

Small

A: Little Investment, Technically Easy, and Small Return

B: Small Investment, Fair Return

C: Large Investment, Technically Difficult, and Large Return
D: Technically Difficult, but Small Return

(2)Priority by Small Groups, Managers and Project Teams

Small-group Manager [;' rector
. roject
Circle Group Team
A ++ +
B + ++ +
C + ++
D X

++ : First Priority
+ : Second Priority
X : Not Consider
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5.5

When implementing a project, the company should first set up his own project
implementation management team depending on its project largeness, technol ogical
difficulty, etc. shown previously. The efficient implementation of a project may depend
considerably on the support services the counterpart team is ableto furnish. Thisteam
should not only remain active during the implementation period, but should ideally form
the nucleus of the managerial, technical and operational staff that is to be put in charge of
operating the plant.

Detailed Engineering (equipment and civil works), tendering, evaluation of
bids, awards of contracts

An adequate period should be provided for various activities before the actual site work
begins, including detailed planning, preparation of tender documents, calls for tenders,
evaluation of tenders, contract negotiations and preparatory work for site installation.

Thereis normally a considerable lapse of time between the invitation for machinery
quotations and the placing of final orders, but nevertheless this period can generally be
projected without too much difficulty. The time elapsing before equipment is delivered
may, however, be very long, ranging from three to six months for relatively simple
eguipment to two years and more for complex process machinery, machine tools and
heavy electrical equipment.

In ordering the machinery, the erection time and the regquirements for various processing
stages need to be considered, to ensure that the equipment arrives in a sequence that is
optimal from both these viewpoints.

Construction supervision, co-ordination, testing and take-over of
equipment and civil works

First of all the company has to decide which of these activities should be performed by
his own staff and which, if any, by consultants.

The construction of plant buildings and facilities cannot commence before afinal plant
layout plan has been prepared, land has been purchased at the selected site, and the site
has been prepared and developed.  Site preparation can generally be planned without
any major problem; the process should not take long except where site devel opment
presents difficulties. The sequence of civil works and construction activities, in terms of
construction time and building requirements, needs to be carefully defined in relation to
infrastructure requirements, availability, and the arrival and erection schedule of different
types of equipment.



While the construction of civil works and infrastructure facilities is proceeding at the site,
machinery and equipment may heed to be inspected at various locations and to be
dispatched.

Themain critical stages during the implementation phase are the testing of equipment,
trial production and commissioning of the plant. Thetrial production period is
particularly crucial since it can only be initiated once the entire plant has been erected (if
one disregards partia tests and trial runs performed during the stages of construction).
There are several project implementation techniques and schedules available to facilitate
this task.



Chapter 6 Evaluation of Energy conservation Projects

6.1 Measurement and Verification of Results

D

)

Generd

From afinancial viewpoint, energy conservation can be achieved by two different

approaches:

@® Implementation of housekeeping and maintenance measures that improve
efficiency of existing plant and equipment. Most can be done at low cost out of
operating expenses.

@ Investment in new plant and equipment.

All investment, whether for energy conservation or not, should be subject to a
systematic process of capital appraisal with two goalsin mind:

® to provide abasis for selection or rgjection of projects by ranking them in order
of profitability

@ to ensure that investments are not made in projects that earn |less than the cost of
capital, which is frequently expressed as a minimum rate of return.

After implementation of the energy saving project, following item should be

checked,

- Typica annual savings from projects with paybacks between O to 3 years.

- Staff energy awareness isimproved.

- Improved knowledge of process operations leads to reduce energy wastes.

- Specific actions are defined to improve energy use.

- Increased awareness of energy costs leads to more management focus on energy
use and improved energy conservation.

Preparation of Project Evaluation Report

When carrying out the evaluation of capital investment in energy efficiency projects,
the Energy Manager or consultant should keep the audienceinmind. The
evaluation report, or feasibility study should be addressed to the decision makers,
who are general top managersin the facility. Investment appraisal by management
should focus on discerning, from the many claims that will be made on scarce
resources, those projects that will best meet the company’s goals.

The Energy Manager should recognize three important considerations:



@ The decision maker should be identified so that his needs can be satisfied.

@ Theform of the project evaluation report should also satisfy the decision maker.
Company policy may dictate the use of a particular format, or the decision maker
may prefer a one-page summary.

® The report should state clearly and explicitly the following:
- why the project is being considered
- what the project is intended to achieve
- what the financial and other benefits should be.

6.2 Post Implementation Monitoring

It isvital to ensure the savings predicted are confirmed through adequate monitoring.
Monitoring can be provided through a number of ways:

(1) Using in-built metering equipment supplied with any new technology.

(2) Purchasing additional meters and installing these during the project.

(3) Using portable meters to monitor the performance of the new system.

(4) Salvaging existing meters from the equipment to be replaced.

Evaluation of performance is done by regularly comparing actual levels of energy
consumption with the expected energy use, as defined by a set of internally based
standards that draw on past performance and reflect the particular and varying
circumstances of individual energy-accountable centers.  Differences between actual
consumption and the standards will reveal either improvements in energy efficiency or a
fall-off in performance levels.

In this way, the information produced by monitoring forms a basis for continuing
performance evaluation and control.  First, it will provide quantified evidence of exactly
how successful measures to improve performance have been.  Second, it will indicate if
and where failures have occurred and trigger the necessary remedial action.

Allowance has to be made for the influence on energy consumption of “independent
variables’ such as output levels, product mix, raw material variations, rejection rates and
weather conditions.  Approximations both for standards and the corrections due to the
relevant “independent variables’ can be derived from a company’s own past records.
The information can be refined as better records are collected.

Analysis should be a continuing process so that action can be taken speedily if energy
efficiency deteriorates. To ensure effective performance evaluation and control, each
line manager or plant operator must receive the energy, throughput, and other figures

regularly (monthly in most plants, but on aweekly or adaily basisin large plants) and
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promptly, so that departures from the standards can be quickly diagnosed and corrected.
In turn, line managers themsel ves must ensure a rapid response to the information they
receive. Inthisrespect, well-designed reporting forms, expressed in readily understood
energy cost terms, will be of great assistance.

Technology Assessment

After completion of energy saving projects, outcomes of projects should be reflected into
manuals, standards or guidelines, for engineering, Operation and maintenance.

(1) Engineering Design Standards
When designing new systems or retrofitting old systems, standard engineering
design practices should be followed.  Certainly, boilers are designed and installed
according to the National Boiler Code; pressure vessels are built to certain code
specifications.
However, where codes do not apply, design standards are lax, and often cause energy
waste. A few examples of poor design practices commonly evident in Pakistan are
noted below:

® Steam and condensate Piping is a common example where engineering standards
are not followed. Steam piping should be supported at regular intervals
depending on its size; piping should be inclined to alow condensed steam to
drain toward drip legs; drip legs and traps should be installed at regular intervals;
piping should be properly sized for the steam flow. If these standards are not
followed, steam will till be supplied to the process; however, piping will sag,
causing steam leaks at flanges and connections, accumulations of condensate
will cause water hammer, slowly destroying valves and even equipment.

@ Condensate piping should be laid in trenches, not on the ground. It issimply
not worth insulating piping that islaid on the ground. If laid in trenches,
however, wastewater should not be alowed to flow in the same trenches.

® Additional electrical connections to existing panels should be limited; heavy
loads on existing wires cause both energy losses and deterioration of cable, as
well asincreased voltage drops to end use equipment.

@ Electric motors should be protected from dust, moisture, and dirt.  If a motor
burns out, and must be rewound, the consequent drop in efficiency isan
additional energy cost to the company, not to mention lost production time due to
motor burn-out.
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A number of engineering standard practices which can also result in energy savings,
directly or indirectly, are available to companies through their Energy Manager or
engineering department. Some of the more common practices with application in
Pakistan are discussed below

Operation and Maintenance Guidelines

Deterioration of equipment due to lack of maintenance, improper spares, or harsh
environmental conditions are common sources of energy inefficiency in Pakistan.
Proper maintenance of equipment will extend equipment life and save energy. The
energy manager, especially if he is from the maintenance department should help
implement a proper preventive maintenance program throughout the plant.
Equipment manufacturers guidelines should be consulted, and used as the basis for
the checking and maintenance of each piece of equipment.

Energy Efficiency Standards

The highest level of engineering standards that a company can adopt relate to energy
efficiency. Implementing these standards will aso reap benefits such as extended
equipment life and reduced maintenance costs.  The Energy Manager can help
organize and implement these standards. Examples of such standards are the
following:

@® Operation and maintenance standar ds.: consistent procedures are developed
to ensure rapid maintenance when energy waste isinvolved; one exampleisto
physically tag steam leaks, compressed air |eaks, failed steam traps, or even
un-insulated pipes until they are repaired.

@ Sandard for monitoring: acompany can institute regular measurements and
logging of these measurementsfor all parameters related to equipment energy
consumption, or which can be signs of increased equipment energy use;
examplesinclude motor currents (amps) at given load, boiler or furnace stack
temperatures, chilled water supply and return temperatures.

® Purchasing of similar equipment: equipment is bought consistently from the
same manufacturer, especially once that equipment has proven itself in plant
operation; this allows better familiarity of operators and maintenance staff with
the equipment, and results in better maintenance; a so the stocking of sparesis
reduced; this applies especially to small and numerous equipment such as steam
traps, steam valves and other steam accessories, € ectric motors, electric
accessories, but can also be used to for larger equipment such as burners, boilers,
compressors.  Always, when buying new equipment, efficiencies and operating
costs should be checked to ensure that the best equipment is purchased.
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@ Enerqy efficient design standards: minimum level efficiency standards can be
incorporated for light levels, insulation type and thickness.

® Equipment efficiency standar ds: the company will purchase only equipment
that meets certain minimum standards of efficiency; this can apply especialy to
electric motors, lamps and bulbs, burners, and even large equipment such as
boilers.

While implementing all of these standards simultaneously is amost impossiblein
Pakistan, some or others may be easier for different companies, depending on their
business or their energy consumption. Astime goes on, and energy costsrise, al of
these will become more important. Certainly, each company should be aware of the
many tools and approaches at their disposition to improve energy efficiency
throughout their operations.

Financial Evaluation

Smaller projects will normally be funded from internal sources. Larger projects may
need external funding which may require consideration of several criteria such as:

- Amount of investment.

- Amount and period of loan.

- Current and expected future inflation rates.
- Asset of borrower.

- Lender’sjudgment of the risk involved, etc.

Criteriaused for evaluating project feasibility:

- Simple payback period for low cost projects.

- Rate of return considers the benefits after the project has paid back.
- Net present value gives the real cost benefits of a project.

- Internal rate of return offers the most comprehensive comparator.

- Simple payback period for low cost projects.

- Rate of return considers the benefits after the project has paid back.
- Net present value gives the real cost benefits of a project.

- Internal rate of return offers the most comprehensive comparator.

These methodol ogies are shown in many published books which are available in
Thailand.



Appendix 1
Successful Examples of Energy Conservation by Small Group Activities





