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l L. INTRODUCTION

l 1.1. Background information

UNIDO in co-operation with UNDP and the Governme
l Liganda organised a two weeks workshop on energy au
mentioned countries

ENCONET Internations! Ltd was commissioned to

execute the project The project
objectives were clearly outlined by

the terms of reference (Annex 1) The project was
successtully implemented. and the activities performed. according to the terms

of reference
l and subsequently developed aid-memoir ( Annex I1). were the following
-preparation for preparatory mission
I -briefing in Vienna at 5 March, 1903
-preparatory mission to the three countries concerned, § -27 April. 1693
-submission of an early report on preparatory mussion at 30 April, 1993
' -submission of draft report on preparatory nussicn at 13 Mav, 1993
-submission of draft interim repo:t at 18 Mav. 1993
-submission of interim report at 20 June. 1993
l -de-briefing in Vienna at 26 May. 1993
-worhshop implementation in Debre Zeit, Ethiopia. 28 June - 9 Julv, 1993
I -submission of report on the w orkshop in Ethiopia. 28 Julv. 1993
-workshop implementation in Dar Fs Salaam. Tanzama. 2 - 13 August. 1993
-workshop implementation in Kampala, Uganda. 16 - 27 August. 1993
' -submission of the reports on the workshops in Tanzania and ('ganda, 2 Sept . 1993
-permanent communication with national counterparts and UNIDO oftices
in the countries involved, and selected equipment supplier
I -final visit to UNIDO, de-briefing and delivery of training manuals. 15 Sept . 1993

This report will provide outlined description on the activities listed above. while the
comprehensive intormation can be found in the previously submitted reports

1.2. Approach to workshop preparation and implementation

l The aim of the workshop was 10 strengthen the technical capabilities and skills of
engineers in the involved countries on the activities related to the cflicient use of en
ndustry thus enabling them 1o carry out energy audits and identifv ways of improving
fliciency in energy consumption The participants in the workshop are expected to apply

he knowledge acquired 10 conduct future enerey audil exercises in their respective
ompanics

ergy in

Therefore it was decided 1o emphasise the practical aspects of energy auditing and
'anxfcr of know how and skills, rather than theore
cnergy conservation and auditing
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The detail workshop programme is presented in Annex 1. It shows the emphasise on
practical aspects of the trairing, including energy auditing in the factory and resulied data
processing and repernt preparation in the classroom. It also shows a strong emphasise on
financial and management aspects of energy conservation project implementation.

2. PREPARATORY MISSION TO ETHIOPIA, TANZANIA, UGANDA

A one week preparatory mission to Ethiopia, Tanzania and Uganda, each, has been
carried out by ENCONET International commissioned by UNIDO in Vienna

The purpose of the mission, according to the terms of reference, was:
-to discuss the needs in energy auditing techniques,

-prepare logistics for the tramning course,

-assist in participants selection,

-to identify one plant for practical exercise,

-define a list of instruments to be delivered,

-to identify local counterpart and suitable institution which will

be given the instruments after the workshop,

-10 submit draft programme for the workshop.

2.1. General

Representatives from the Ministry of Mines & Energy and Ministry of Industry
were met in all countries They have expressed a great interest in the workshop and
expliined how important it was for industries to get training in energy auditing techniques.
The discussions during the meeting included where to carry out the training course, the
training program, which industries to include in the practical training and which measuring
instruments to supply and use on the training course. Practical matters such as daily time
scheduled, coffee breaks, lunch breaks and transportation to and from the industries during
the practical training were also discussed.

It has been proven during discussions as a favourable approach to carry out a very
practically oriented course focused on actual implementation of a detailed energy auditing
programme. This fact was reflected in the subsequent elaboration of detailed workshop
programme (Annex [{I)

The measuring instruments needed in order to be able to carry out the practical
training were discussed and the recommended lists were approved by UNIDO (Annex V).
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2.2. Local counterparts
2.2.1. Ethiopia

Mectings were held with Ms Claudia Linke. UNIDO. Mr Tanhu Tatere. Chiet’
Power Engineer. Head. Bureau of Energy Consenvation and Utilisation, Lthiopian Energy
Authority. and Mr Birhanu Tibre Head of Technology Department. Ministry ot Industry

Ethiopian Energy Authoritv was a local counterpart. and Mr Tariku Tafere in
charge for workshop preparation (counterpart addresses are listed in Annex V)

2.2.2. Tanzania

Meetings were held with Mr Krasiahov and Ms  Kostan. UNIDO. and
representatives from Ministry of Industry. Mimstny of Water. Energy and Minerals and
TIRDO (Tanzanian Industrial Research and Development Organisation)

TIRDO was a local counterpart. and Mr Robert Nindie i charge for workshop
preparation A project steernng committee was established  to - facihtate workshop
implementation

2.2.3. Uganda

Meeungs were held with M Tabah and Mr Goekint, UNIDO. M VK Kakama
and Mr B M Kakura, Ministnv of Industry and Technology and Mr MS - Wamboga,
Minstry of Eaergy. Minerals and Environmental Protection

Both Ministries will cooperate in workshop implementation. being represented by
their members as stated above Later on it was deaded that Ministry ot Energy. Minerals
and Environmental Protection should be a local counterpart. and Mr Wamboga was i
charge tor workshop implementation

2.3. Selection of the participants

It was agreed that participants should be at least on the diploma level
engineering. in order to concentrate on practical aspects of energy auditing. assuming that
necessary theorv is known  The participants should preferably keep a post of chief
engineer. it coming from the industry
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2.4. Selection of industry for practical training

To select an industry for the practical training. several companies were visited in
each country. The main selection criteria were the following:

-energy intensive industry

-use of different form of energy or energy carners

-prospects of operation at nominal capacity at the time of
workshop

-vicinity to the workshop venue to avoid long travelling time.

Ethiopian Tannery, Tanzania Brewery Ltd., and Uganda Breweries Ltd. were selected for
the practical training. The industries selected course were situated up to 20 minutes drive
by car from the training centre. The transport was provided by local counterparts.

2.5. Time and venue
2.5.1. Fthiopia

The workshop was held from June 28 - July 8. 1993, at Ethiopian Management
Institute (EMI) training centre, Debre Zeit, situated 45 km outside Addis Ababa All
participants and the consultants stayed at the training centre. The residential aspect of the
workshop proved itself as a very important for the workshop success.

2.5.2. Tanzania

The workshop was held from 2 - 13 August, 1993, at TIRDO in Dar Es Salaam.

2.5.3. Uganda

The workshop was held from 16 - 27 August, 1993, in Kampala, at Uganda
Management Institute.

3. METHODOLOGY AND PROGRAMME

Carrying out energy audit is essential to achieving saving, but does not produce
savings itself To achieve cnergy savings, audit must be integrated into entire sequence of
events, starting with a commitment to energy conservation from end-user to top
management, and proceeding to improved operation and maintenance procedures, quality
control, financing and construction of energy conservation equipment, monitoring and
follow-up
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A meaningful energy conservation programme must include the implementation of
the recommendations or opportunities identified by audit Experience has shown that the
largest energy savings are achieved when energy conservation is viewed and implemented
within the overall energy management context, beginning with top management
commitment and following through to retrofit construction and tollow-up monitoring (see
Fig 1) Energy auditing being a complex procedures itself” (see Fig 2) is only a part of the
overall energy management procedure as shown by Figure 1

Our approach to teaching energy auditing is to present it firstly within the broader
framework of energy conservation policy and overall energy management This is followed
by short introduction to project planning and preparation which leads participants to the
preparation for the preliminary energy audit. By this we come too practical aspects
implementing energy auditing in industry which is followed by mix of lectures and practical
exercise in the factory and in the classroom which takes participants through the all process
of energy auditing as shown on Figure 2 In the end. the lectures were enlarged by
providing basic insight into environmental_auditing (see Fig 3). which is logical
extension to the energy audiiing, since the encrgy conversion processes are the largest
contributors to environmental pollution

Following that pattern. a two weeks workshop is filled up with 173 of lectures in
the classroom. /3 practical exercise in a tactory and 1/3 of practical exercise in the
classroom

The lectures cover all the topies which are described in the training manual. the
content of which s shown in Annex VI During the lectures we try to bridge the gap
between theory and practical problems as iimposed by the facton serving as a case study
The practical exercise consists of preparation for the initial and detail energy audit,
preparation for measurement. conducting a tull scale energy audit according to the
prepared plan, data gathering and calculation, preparation energy balance and technical
recommendation, financial analvsis of energy saving opportunities. and preparation of the
energy auditing repont

Participants are divide into groups to facilitate practical exercise, and to practice
group work such as project planning and management. jeint analysis and solution of
problems, discussions and mterchange of their ideas, combination of different backgrounds
in a coherent team, ete

Fhe terms of reference required to tram participants to be able to implement the
energy auditing techniques by themselves i their respective factories Our experience has
shown the best transter of knowledge can be achieved it the participants are exposed to a
real problem and required 1o solve it themselves wiih the trainers assistance That is why
we put a strong emphasise on the practical exercise. which. by pardcipants reactions.
proved to be a favoured approach
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4. PARTICIPANTS

The most of the participants were trom industries where they were responsible for
maintenance and energy sector. or shift or chief engineers Few of them were technicians,
and the rest were engineers from ministnies of industry or energy

There were 34 participants attending the workshop in Ethiopia. It reflects high
interest and need for training in energy conservation topics in general, and energy auditing
in particular. The workshop was organised as residential which contributed to the high
attendance. but more important it facilitated interactions among participants and
consultants, and provided more time tor round table discussions and exchange of views.

The number of participants in Tanzama and Uganda was lower than planned (25
expected) and their level of knowledge was different, but smaller groups enabled more
interactions and direct communications between consultants and the participants, so that
individual requirements couid be accommodated. The interest in the course was very high
and participants were making plans to implement instantly in their own factories some of
the techniques learned

One of the reason for lower attendance was that awareness ot the management on
importance of energy consenvation is low_ therefore they were reluctant to release the staft
trom the work duties Also, if the workshops would have been oreanised as a residential. it
would have contributed to both higher attendance and more interactions between the
consultants and participants, and among participants themsehves

S. IMPLEMENTATION OF THE WORKSHOPS

A brief introduction was provided to describe role and importance of energy auditing
within the framework of an energy conservation programme After that. the participants
were carried through the energy auditing techniques. starting from the principles and
project planing. techniques and measurements applied, up to technical and financial
evaluation, recommendation of energy economy measures, and report writing

The participants were working alongside with instructors during the classroom and
field training A set of worksheets was developed for each factory selected as a case study,
1o facilitate participants practical exercise

A structured approach to energy conservation was presented The starting point was 10
establish the facts through assembly and analysis of energy bills, applicable energy tarifls,
data on production output and basic description of the process tecknology  The results of
this step were

-a clearer picture of energy use and costs

-a measure of relative importance of different energy uses

-a first attempt at seeing variation patterns over the vear

-a better understanding of energy use as a basis tor improvement
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The assembled data was compared against typical standards to set targets for
improvement and to determine the objectives for energy auditing in the factory. After that
a walk-through energy audit was implemented, followed by detailed energy auditing.

Participants were divided into groups of up to 5 members. Each group was working
independently on data gathering and subsequent analysis, and in the end each group
produced a tull report on energy auditing, a sample copy of which was submitted with the
earlier reports.
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FNCONET International

1. Awareness of potential savings ‘_}

2. Top Management Committment

- Eslablish conservation responsibility within managment structure
- Appoint energy manager

- Inkiate energy accounting procedures

- Intiate training programs

3. Preliminary Energy Audit

4. Detailed Energy Audit

- Identify and characterize no/low cost savings opportunities
- Identify capital-intensive projeclts

5. Establish Operating and Maintenance Measures

- Establish energy conserving operation and mainlenance
procedures
- Establish reporting procedures

6. Conduct Prefeasibility Studies of Capital-Intensive
Projects

7. Acquire Financing

8. Equipment procurement

9. Project construction

10. Monitoring, Follow-up

Figure 1. The Overall Energy Management Process
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ENCONET Internatienal

Preparation & organisation
of energy audits

Interview Providing the Checking current
with key people questionnaire metering equipment

Data gathering

e

Exhaustive analysis of > Specific metering
all energy aspects campaigns

(—D»etailed—energy balance]

Technical fecommendalions
Energy saving actions

Economic analys'i-s Financial analysis ]

Action Programme

Draft Fihal Repoﬂ
presentation

Figure 2. Scope of activities for energy auditing
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ENCONET International

Management
Organization
Responsibiliries
Information
Instruction

Environmental Service
Responsibilities
Integration in plant
Role in new projects
Staffing and capacity
Documentation

Production Departments
Responsibilites/E.P.
Process documentation
(air, water, waste)
Cost allocation
Modern production procedures

Compliance with
Laws
Specific permits:
—» air,water, waste, noise
- infrastructure, production

laboratories
Pollution Control Technology
and Infrastructure
Efficiency
State-of-the-art
Maintenance
Operating procedures:

- air, water, wastes

impact on Surrounding of Plant
Receiving rivers
Groundwater (old landfills)
Atmosphere (odour)

Accident Situations
Risk of accidental emissions:
-3 air, water
Preventive measures
Information and reporting

Management of Special Wastes
"Cradle-to-grave” controls
Control and management
systems
Recordir:g keeping
also: Auditing external disposal
facilities

l’:ng(; 13
Figure 3. Environmental Auditing Focal Points




6. CONCLUSION AND RECOMMENDATIONS

Generally, there i1s a great need for training courses in energy auditing and
industnal energy conservation in Ethiopia, Tanzania and Uganda The completed course on
energy auditing can be carried out a number of additional times in order to reach more
industries, and participants from other regions of the countries. What is also lacking is
awareness of energy conservation potentials on all levels: from the equipment operators, to
engineers and managers, accountants and policy makers This facts makes difficult to
promote energy efficiency and introduce energy management into everyday practice.

The workforce in Ethiopia, Tanzania and Uganda has adequate level of theoretical
knowledge. What is lacking, however, is the practical expenence in how to carry out
energy audits, identification and design of energy cost reducing measures and how to plan
and carry out implementation of these.

The environmental auditing, which was briefly introduced. also raised considerable
interest. which indicates that the needs for training and assistance in this area have to be
assessed

According to the participants remarks, the other problems are.

-lack of the support from top management,

-lack of the awareness on energy conservation potentials,

-missing or out ot order instrumentation in the factories which is
necessary to monitor and control energy consumption,

-lack of continuos energy consumption analysis and monitoring,

-lack of information on and availability of energy eflicient technologies,

-need for additional training on preparation of financial proposals for
energy conservation projects

Regarding the workshop itself, the main remark was that the time was somewhat
short tor the ambitious programme prepared In addition, in Tanzania and Uganda a
remark was that the residential course would be probably more effective in achieving the
training objectives However, participants were pleased with the emphasise on the practical
work, and some of the skills practised were revelation for quite a few of them

To address the problems recognised, more workshops should be held as
residential in other regions of Ethiopia, Tanzania and Uganda, and focused on particular
industrial branches This way it would be possible to go more in depth nto related
technologies and emphasise relevant practical aspects for the selected industrial branches
A breif outlines are drafied for potential further activities and attached as Annex Viil.

Pilot znergy conservation projects should be carried out in close co-operation with
the staff of selected industrial plants and local counterparts (Fthiopian Energy Authority.
TIRDO in Tanzania and Energy Conservation Department, Ministry of Natural Resources
in Uganda) which could continue the work in the future
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Another essential part is to increase the awareness of these questions among top
management so that the companies really pay attention to energy conservation. In
Tanzania, following the imtiative of Dr Hurry Suresh of UNDP, TIRDO managed to
arranged a short meeting with some managers of the factories which sent their engineers to
the workshop. A brief presentation was arranged for them. and their interest, questions,
and reactions proved the need to increase the awareness of the top managers for energy
conservation

To summanised, the following is recommended:

-to screen the needs for training on energy conservation and environmental
problems in the countries for different target groups such as operators, engneers,
managers, trainers, policy makers, financial people, etc

-to prepare and held seminars for top management on financial aspects of energy
conservation opportunities,

-additional workshops on energy auditing for specific industnal
sectors in other regions of Ethiopia, Tanzania ard Uganda,

-implementation of energy conservation projects in selected factones.

-training on use of UNIDO's ENERCOST software package.

7. WORKSHOPS ASSESSMENT

The assessment of the workshops was carried out by the staff of UNIDO. Vienna
and UNDP, New York. as follows.

| Ms. Betel Tasseu. UNIDO, Vienna - ETHIOPIA

(L8]

Mr. Valentin Ischenko, UNIDQ., Vienna - TANZANIA

Mr. Igor Loguinov,  UNIDO, Vienna - UGANDA

‘v

4 Dr Suresh Hurry. UNDP, New York - TANZANIA . UGANDA
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ANAEN
J1 May 1992

URPOSE OF THE PROJECT.

I E£CEGROUND AND P

NIDO in coc. eration with UNDP and the Geveruments of Ethiopia,
Tanzania. and Uganda will organize & two weeks workshop on Energy Auditing in
each of the above countries. The workshops will be attended by 20 - 25
participants, 1.e. professional personnel from public and private industrial
enterprises. The fraining course will be developed by subcontractors in close

cooperation with UNIDO.

Energy auditing is a key factor tor the successful implementation of
energy conservation programmes. The basic prerequisites for an effective
energy auditing programmse are a core ot well trained managers to run
programmes of energy utilization, engineers and technicians in this field,
adequate equipment for on-the-spot measurements, support materials such as
manuals, check-list, etc. and the continuing eftort by the Governments to
create national awareness of the importance ol wnergy conservation and
auditing among the small- and pedium- scole industrial enterprises.

The purpose of energy audits is to provide lactories with accurate means
of recording energy consumption and costs, to mske available to factories the
informition necessary for identifying real opportunities for energy savings,
and to supply comprchensive and accutale data appropriate tor national energy
planning, activities. They should be viewed as critical c¢xaminations of the

factories’ energy consumption.

In none of the three countries under refcerence has there been much
training in energy conservation organized at the natinal level. Ad hoc on-the-
job traiming for technicians and semi-skilled operators is being done at the
plant level. For such training,thowever, the trainees are merely requested to
observe what is being done by the engincers or ftoremen. Very little effort has
ben made to devise comprehensive training programmes, supported by training
materials and equipaent to upgrade skills and expertise in energy auditing,
produciton, management and conservation.

The workshop in each of th: three countries will last two weeks and will
be sponsored by UNIDO, UNDP and the Government of the particular country. In
cach country there will be about 25 participants drawn from both the private
and public sector. Participants ate expected to be engineers and other
professional level people. Both the preparation for, and actual conduct of,
the workshop will be undertaken by subcontractors who will work closely with
i ho

The participants 1n these worknhops arve expected to apply the knowl edge
.u'-|lll!r|! 1o comnduct future coerygy adrting, cRelolLes 10 theil respective
compentes Zinstitutions . Upon the completion of the woi kohops, the project will
tian et one et of the portable diapnontie ansdpuiment s to the authotities
vote it Loan cach of the conntsien 1tnvolved . The portable diagnostic
tntiane ntn will be Fept under the i taody ol o central tocal point oand vl




bor e vde avatrtlatls on loan to the p.nllCipdl\'.:- tu catry out tauke xclu(iny, to
cnetpy bty HHEBY and the Jocal URDE offices 1n cach countiy will take
the qee s fnary oo Tion o cbsute that the instruwents will be avaalable.
Purtherwote, cach participant vill be given one complete net of cnergy
swedit g, tratntn mwermal which will be used as reterense waiciial ior tutare

wor b
g RPN N I AP B § DS

The atm o the project is to strengthen the technical capabilities and
skills ot engrnects/industrialists in Eihiopia, Tanzamia aund Upanda oun the
activities telating to the efticient use of energy in i1udustiy thus enabling
them to carly out encrgy audits and identity ways of imnproving cificiency an
energy consumption. Furthermore, the project will provide the counterpart
organizations with portable diagnostic instrumeris which will be used for
carrying out encipy audits during the workshops. The portable diagnostic
instiuments will Lo transterred to selected mimstries or institutions
concerned upon cuspiction of the workshop. These could be given out on loan

ti for turther enctyy auditing exercises by the participants in their respective
companies/institutions it a loan system could be arranged and 1esponsibilities

apol [ 85 VI STRIR SN
B sl oGl -

(i) The subcontractor will undertake a preparatory mission to Ethiopia,
Tanzanta aiv: Heaels (about 8 days by countiy) 1n order to catry out the
tollowing, tanbe.

Cheob the o tned status and need tor training in the atea ot

cuetyy saditrng:

Ausint the authorities in the selection of participants an the workshiog

’
Assiot an the selectionfot an institution tor allocation of the equipw

and prepare 1ecomendation tor ils use;

- Ident ity one plant tor practical exercise on encrgy auditing during
b the workshops and carry out work through auditing of it tor developing
a Casne nindy tot the workshop. The subcontractot will pi:pare a set ol

traininy material (approx. 10V copies) in the form ol o manual along
the linew ol the workshop programme, including theovretical and practaca

patrt s ared cane stadies.

Seledl meanutiny anstiunents Lot the enctpy auditn (a0 diate hist of
Poat tument o tn attached hertewith) and provide exsct specilications.

can b wath local anthosst s concerned aud UHBE b Fopant

P ke ot b b work b

dibanat et bt g grsamae Tar The work ahop et S T R PRI B PR & PO

‘,l o L A [




(L) lwpl camentation of the workshop: The subcontractotr wvill conduct a two
vedks worhohop which will be attended by 20 25 participants in each of
the following countries: Ethiopra, Tanzania and Uganca. The teams will
L Tude 4 spearalists:
The scientific coordinato: ot the workshop, an energy auditing
speeialist, who should attend the whole wor kshop,

3} specialists (1 chemical eungineer, 1 electrical engineer, 1
financial analyst) for lecturing and exercises on relevant toplcs

as described below.

- The second workshop should take place at least 1 month later and
not more than 3 months after the first workshop.

The programme parameters of the wotkshop and of the manual will cover the
tollowing subjectsn:

- introduction to industrial energy conservation including
alternative sources of energy aund production systews,

- env1ionmental and legal considetations;

- the need for energy conservation projects and a presentalion
ot banie technology; Case Study

- basic principles of organizing cvnelgy panagement st cuterprise
lo'V(fl .

- low to analyze the energy systews and the energy utilization
L1 oa factory,

- tcéhnique of energy conservation
?
- energy audit principles and project planning;

- analysis on hov to plan and cariythrough the eucrgy audit and
hou this is connected to cntire encrgy convervation project;

- description of the different types of measuring instruments to
be used and the measuring methods to be involved in an enexgy
audit and a presentation of the need for calibration, checking
and repairing of the instruments,

- practical work hov to use the encigy measuriag instrusents and
to carryout enesgy audits both of 4 separate chelpy user, e.g.
Loarber, and of an entite plant,

bowre calenlation foraslds to bee ued o caloulbate the

At erent enetpy {lows, bused on the meanubement o b wulty,

fiov to prepare boergy Boalane e and bopbey apaptoam Thow faven

b

pra Ui a) mearstes to obtain g wore elfrarent utrlization ol
ety '»y M of VNG aied pecovery megnoapet,, plocess
e s, hanging @sintenane e poutiies ated by a4 < hangeover to

Cheapel ene Ry ki e Ihee st be discuaed an order to

1l orm the pattiodpants, of the need Lol eneiyy andita and vl
St b the fanad aesult ot ot
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AIDE- MEHOIRE

ENERCY AUDITING WORKSHOP

Orgsnized by tne United Nations Industrizl Development Organization

to be held June - Augast 1993

in Etniople, Ugeinde. Toazanle

IR RO IO T I SRRV 120y | 31 1UN

iniDO in cooperation witi UNDP snd the Governments of Etniopis,
ks workshop on energy auditing in
' ded oy 20 - 25

d private induscrial

Tanzamia end Uganda wiil organize & two wee
escn of the above countries. The workshops will be atten
participants, 1.e. proiessionzl personnel from public an
enLErprises.

Energy auditing is & key factor for the successful implementation of

encrgy conservation programues. The basic prerequisites for an effective
energy auditing programme are a core of well trained msnagers to run
zatrion, engineers and technicians in this field,

programmes of ¢nergy ucili
sdequate equipment for on-the-spot measurements. support materials such as

gapusls, check-list, etc. and the continuing effort by the Covernments to
create national awareness of the importance 0. energy comservatjion and
auditing among the small- and pedium-scale industrial enterprises.

The puxrpose ol eDErEY sudits is to provide factories witn accurate
means of Trecordimg energy consumption and casts, to mske avsilable to
factories the information mecessary for identifying real opportunities for
energy savings, and to supply comprehensive and accurate data approfriate for
nationsl natioual emergy planning activities. They should be viewed as
criicical examinarions of the factories’' energy copsumption




dd-boc on-the-jub training tor techiucians and semi-skiiled operators
is berny dobe at the piant icvel For such training, bowever. thne trainees are
wereiy requested to observe what is belng done by the engineers for foremen.
very lrtcle effore hes beer wide o devise comprebensive training Programmes.
supported by training mzcteriasis and €quipuent to upgrade skills and expertise
in eacrgy auditing, producrtion, minagement &nd conservation.

THE AT OF Tii “ORKSHOP

Tne aim of the workshop is tc increase awareness of energy
seving/conservition/manzgement 2mong peopie responsible for energy and use in
industry, or dezling with €0ergy conservation at other institutions. snd
thereby create a favoursble climate for reduced en¢rgy use witnin the
counteies.

.

-
Yot
(-

Ob jeciives be :

ru

to tr:in persounel Irom key induscries and institutions in energy conservation
tecnniques znd specizliv on CHCTEY auditing:

T: lucr=ise the awaTeness an LRErer conservition importiace and potential
within the seiected companics where Lhe case studies will be made:

sad tu tteia the personnel o Le atie .o CAITY oui eneIgy comservation

T feliss

PRI ~

T . AR R ] Vamrwd hisal e S R S
red A e arsa s esza

LU PLOVIIe & Sel OL ot 1ameetit 2 For . wn Te.vred nIzLonZl lozTitoes ~n
use by oLrarned persous fiom Lhn. Fniul winl) oins Lisclf or from other personnel
lespousible for energy COUncIVAlloun WallGECRENE at company level ,

Tentatively, the worksbops will cake place in ttniopia, Ug-nda and
lanzaniz in June, July and August respectively. Frecise date and place will be
determined afcer the preparatory mission

CANDIDATE:S PROFILE

Tnhe candidates sbould bave & un]versicy education or equivilent
educitionsi background in chemicai, wechanical, electricel engineering or
televanl vranch or engioeering and stouid be employed with industry with one
Lo rour Years of practical experience. Tne candidare should preferablv be
vithin ihe age group of 23 o 40.

ey should be rewponsiple fo: tne energy sectol im their respective
compatiies or invoived in eneriv conscrvation projects 17 cowing from
020 1ndustrial organizations. 1hey stonid be at the level of ¢nicf engineer or
supervisor ot project msnager 1t 15 dousirabie thac the candidates will be
Lrom both 1uausteisl and nou iodustri.l sveiors




Pefowelsls O tue wulkstoup aud of the metmal wWill Cover the

rciiowing subjeecs:

G
1A

duction to industrizl snergv couservatioa locludiag altermative sour

ces
vV oénd produstion sestous

- the need for enecgy conservalion projecls and a presentetion of basic
technotogy: ciss st

basic principles of orgeniziag energy manzgemeat at enterprise level
how to arslyze ths cncrgsy svstems and the energy urilization at & factory

technique 2f energy cceuservation

2nal¥sis ou how Lo pian snd caipy rturough the enexgy audit and how this is

el rY o Ccong

=l

connected o osnilLw

. - envirvumeiit and legal cousiderscion

rvativuil projectk

- adesciiption o the Gillercut Lypes of @casuriug jopslrusstts to Le used and
l Lhis meanuciog v llonada o b davaised i oo cilelgy audit eid ¢ presenlalian of
fhe ased foi celibiecion, Chevhing anc Lspeiring or the instrumsnts
' - opractical work how Lo s Lie coergy Loasuring lustruwbeats end Lo cdirvaut
Cholny wikdiii, Poliy 0 o seplaraic elelgh usel, e k- a boller, and o au eutize

Le used ©o calculsate tine different coergy

- basic celeoulation Lorwuicen Lo
»ed Ol Clic WessUlomeidls LusUlla

fiows be

o

- bow to prepire edersy bolance zud sankerv Giagram trom given data
o P o

pracricai messuses to obtain o more efficient utilization of eNErgy LY meins
of saving old Fecovery Geasiiles. process changes, changing maintenznoce
toutines and bv 2 changeover Lo clicapel envIgy sources. This must be discussed
in order co inform the pariicipents of the need of euergy audits and what will
be rthe finzl resile of ic

heat exchange svitew®s and CRCELY sabvilly Weasures
refrigeration and cooliu, tovers
arvers, kiin, ood o ruracee

- dlr comprusiors end cowptiLsed oir svstems

clectrical sontemn (oo, Lighrening. transformers. pick ioad monagemeat

MAintenatee Kl opetal i, 1 out L

i -

evaluaiion and finsocial snalvsis of voerge auditing results and

prepatation toowibiliny siadic, tor enengy wificiency wod faprovements
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ANNEX 111}

ENERGY AUDITING WORKSHOP - DETAIL PROGRAMME

Day No 1
8.30 - 9.00 Opening of the workshop

9.00 - 9.30 Aim of the Workshop, Programme of the Workshop,
Working methods

9.30 - 10.30 Presentation of participants and their problems
10.30 - 11.00 Coffee break

11.00 - 12.30 Introduction to Energy Conservation

12.30 - 14.00 Lunch

14.00 - 15.30 Energy management and Energy audit principles
15.30 - 16.00 Coffee break

16.00 - 17.00 Project planning

Lecturer all day: Dr. Z. Morvay

Day No 2

8.30 - 10.00 Practical energy auditing techniques
Description of energy auditing techniques
(Z Morvay)

10.00 - 10.30 Coffee break

10.30 - 12.00 Planning of measurements
Energy balances - Sankey diagrams
(Z. Morvay, Z. Tomsic, D. Gvozdenac)

12.00 - 13.00 Lunch

13.00 - 17.00 Preparation for the energy audits at factor - walk through audit
(7. Morvay, Z. Tomsic, D. Gvozdenac)

Page |
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Day No 3

8.30 - 10.00 Energy measurement equipment
(D. Gvozdenac, Z. Tomsic)

10.00 - 16.30 Coffee break

10.30 - 12.00 Description of the measuring instrument provided by UNIDO
(Z. Morvay, D. Gvozdenac, Z. Tomsic)

12.00 - 13.30 Lunch

13.30 - 15.00 Group exercises, in class-room, in the function and
use of the measuring instruments
(D. Gvozdenac, Z. Tomsic)

15.00 - 15.30 Coffee break

15.30 - 16.30 Preparation for the energy auditing in the factory next day
(Z. Morvay)

Day No 4

8.00 Leaving for the factory

8.45 - 13.30 Energy audit at the factory:
Group exercises in energy auditing 5 groups, 5 members each, each
group analyzing factory energy subsystems

13.30 - 14.30 Lunch

14.30 - 16.00 Processing the results and preparation for the next day of auditing

(Trainers: Z. Morvay, Z. Tomsic, D. Gvozdenac)
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Day No §

8.00 Leawving for the factory

8.45 - 13.30 Energy audit at the factory:
Group exercises in energy auditing

13.30- 14.30 Lunch

14.30 - 16.00 Analysis of the results and expenence and
summarizing measunng results collected

(Trainers: Z. Morvay, Z. Tomsic, D. Gvozdenac)

Day No 6  Review of basic theoretical concepts

8.30- 10.00 Fuels, boilers and combustion technology
10.00 - 10.30 Coffee break

10.30 - 12.00 Energy distribution systems and users
Steam, condensate and hot water systems
Ventilation systems
Heat exchange systems
(D. Gvozdenac)
12.00- 13.30 Lunch

13.30 - 15.00 Electricity supply and distribution
Daily load curve, peak load, power factor
Transformers, motors, lighting

15.00 - 15.30 CofYee break

15.30 - 16.30 Compressed air plants
(Z. Tomsic)

Page 3
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Day No 7
8.00 Leavirg for the factory
8.45 - 13.30 Energy audit at the factory:
-filling the gaps from previous measurements
-establishing the energy flows in the factory
13.30 - 14.30 Lunch

14.30 - 16.15 Preparation of the energy auditing report

(Trainers: Z. Morvay, Z. Tomsic, D. Gvozdenac)

Day No 8

8.30 - 10.00 Pninciples of Energy Management
Monitonng and targeting
Role of energy manager
Computenzed energy management systems
(Z. Morvay)

10.00 - 10.30 Coffee break

10.30 - 12.00 Software package for energy consumption analysis
(Z. Tomsic)

1200 - 13.30 Lunch
13.30 - 14.30 Discussing energy conservation and recovery
measures - completing the report
(Z. Tomsic, D. Gvozdenac)
14.30 - 15.00 CofYee break
15.00 - 16.30 Energy calculation based on measurement values from

the energy auditing - report preparation
(Z. Morvay, Z. Tomsic, D. Gvozdenac)
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Day No 9
8.30 - 10.00 Financial evaluation of energy conservation opportunities

10.00 - 10.30 Coffee break

10.30 - 12.00 Pnontizing energy conservation measures
Prepanng financial proposals for energy conservation projects

12.00 -~ 13.30 Lunch

13.30 - 15.00 Financial evaluation of the energy conservation
measures proposed for the factory

15.00 - 15.30 Coffee break

15.30 - 16.30 Finalizing the report on energy auditing in the factory

(Lecturer: Z. Morvay)

Day No 10
8.30 - 10.00 Financing energy conservation projects
10.00 - 10.30 Coffee break

10.30 - 12.00 Closing discussions
Evaluation of the course

12.00 - 13.30 Lunch
1330 - 14.30 Delivering the Certificates of Completions

14.30 - 15.00 Closing the Workshop

(Lecturer: Z. Morvay)
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ANNEX IV

MEASURING INSTRUMENTS FOR THFE. ENERGY AUDIT TRAINING

COURSE - ETHIOPIA AND UGANDA

2 pcs Electronic thermometer, Testoterm

2 pcs

1 pcs

2pcs

2 set

Silicon paste

Infrared non-contact thermometer
Solomat hunudity meter

Testovent 490 air velocity meter
Prandtl tube

M icromanometer, clectronic, digital
Stop clock with 100 mm dial
Bestobell steam leak detector
Electrical energy analyser
Clamp-on Multimcter MX 1200
Combustion efficiency analyser Neotronics
Lux Meter

Notebook Computer, 4 MB RAM. 40 MB hard disc
with Windows 3.1, MS Word 2.0, MS Excel 4.0

Portablc CANON Bubble Jet printer (BJ-10)

diskettes 3.5 and ribbons

Page |
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MEASURING INSTRUMENTS FOR THE ENERGY AUDIT TRAINING
COURSE - TANZANIA *

I set  Sparc parts for fluc gas analyscrs
1 pcs  Water pollution detection kit
I pcs Temperature calibrator

1 pcs 486 desktop personal computer,
4 MB RAM. 80 MB hard disc. colour momitor.
with Windows 3.1, MS Word 2.0. MS Excel 4.0.

1pcs  EPSON letter quality matnix printer A3 format
2sct  diskettes 3.57 and nbbons

I pcs  CANON photocopier MP 3050

I set  spares for photocopier

1 pcs  Toshiba AC

* NOTE

TIRIDO (Tanzanian Industrial Rescarch and Development Organisation), implementing
agency for the project in Tanzania. has got alrcady most of the instruments proposcd on the
list for Uganda and Fthiopia. These were supplied through the World Bank technical
assistance project.

Page 2
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ANNEX V

LOCAL COUNTERPARTS

1. Ethiopia - Contact person ard institution for delivery of instruments
Mr. Tariku TAFERE, Ethiopian Encrgy Authorty

Head, Bureau of energy utilisation and conservation

P.O. Box 8063, Addis Ababa

tel: (251) 1 18 24 97
fax: 5178 74

2. Uganda - Contact person and institution for delivery of instruments

Mr. Michael Shem WAMBOGA, Ministry of encrgy, mincrals and cnvironmental
protection
Iead. Energy conservation department

Amber House, P.O.Box 7270, Kampala

tel: 41 234 861
fax: 235119

3. Tanzania - Contact person and institution for delivery of instruments
and specification for the sparc parts requestcd

Mr. Robert NINDIE. Tanzanian industrial rescarch and development
organisation (TIRDO)

Hcad, Encrgy conscrvation department

P.O. Box 23235, Dar Es Salaam

tcl: 68 822; 68 984
telex: 41409 TIRDO

Page |
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ENFREY CONSEPUTION AUDIT
INFEENAL CONTROL CLESTIONAIRE |




Table 1.

ENCONET International

Quantity of energy used and its cost for the last financial year

Type of energy Tonnes

Uitres M,

kWh Price/ Cost

unit

Common
basis Cost per
MJ (kWh) MJ (kWh}

Solid fuel -

Liquid fuel

Gaseous fue!

Electricity

Other

Total

Table 2:

Environmental

Type of energy

Offices

Warehouses

Energy use
Lighting (kWh)

Hot water MJ (kWh)

‘Space heating MJ (kWh)

Space heating i ratlo
MJ/mZ/month

Number of hours in actual use/month

Table 3. Production

Type of energy

Machine shop
consumption
cost

Process A
consumption
cost

Prorens B
consumption
cost

Raldor hour»
conamption

cost

Energy use:
E:lectncuty LkWh)

Lighting

Machines =
Compressed air air_ o
Heating

GasMJorkWh
Ol! litres or MJ(kWh)
Solid fuel inc. waste

(tonnes) o

Process heat and power

Steam
kg or MJ

Electricily (kWh)

Units of output

Total energy used

_(kWhorMJ)

Total energy cost ...... ..

Energy used/unit of output

Energy cost/unit of output
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Table 4. fransport

Type of energy Intemal transport Delivery, elc.
o D

Diesel (litres) —
Lube oil (litres) S
LPG (MJ or kWh) R
Electricity (kWh) S
Vehicle mileage o
Freight carried (tonnes) . i
Qil/petrol _ e
Consumption {per tonne km ) e
Cost of fuel (per tonne km) e
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ELECTRICITY DATA SHEET
. Date:
The consumption and prices of Electricity used by Company for year .............
Year : ___Aclive energy o T Reaclive energy
Hign tanft Middle tanff Lowanit Hign tanff Middle tariff Cow 1anff
Month Consumption Price/unit | Consumption Price/unit | Consumption Brizarunt Tonsumection Prce/unit Consumption - Price/unit | Consumption | Price/unit
kWh kWh kWh /KWh ©Ah Wh L WA /KVArh kVArh /KVArh | kVArh /KVArh
January :
February T ——~--'-~—-~—i~~r e e =
March —--[— e -
LA_DF" T T T —— —
‘May e L
June :
Juty !
August e e ‘, L ' I
September - e B - , '
‘October S S (S ‘
"November D — o
December [ P —
‘January - - ——&—-»— [ P

Maximum demand

August | Septembper | Cctober i Novemver |December] January

Month | January February

Maximum ‘
demana t
VA

!
i
i
i

Price per I
unet i
‘kKVA ]

Worxing

hours ner .

RaaTalabéal
RS

Numger I
shifts .




Nameofcompany ... ... ...

ENCONET International

Energy conservation audit
Internal control questicnnaire

LOCAUON ..o et e eeeea e

A

1

Control of energy

Who is responsible for energy management?

Name ...,

Position in organisation.....................ooiieel
Who does he/she report to
Fulltimeorparttime.................... .
Qualifications, relevant experience. ...

How is energy consumplion reviewed?
From head office or on iocation
Continuously or periodically.........................ooooi
According to a plan or irregularly

If periodically, when was last review?

How is energy consumplion analysed:

a) by department;

b) by product;

c) by source;

d) by month or number of working days (shifts)

e) per month ;

f) by cost;

g) between lighting, hot water, space heating, power, refrigeration etc_;

h) between office, factory, warehouse, transport elc. (see Tables 2, 3, 4)?

Does analysis identify the relationship between consumption of energy level of
activity?

................................................................

What units of measurement are used?
(Convert consumption of different sorts of energy into one unit - also into money.)

................................................................
................................................................
................................................................
................................................................

................................................................

................................................................
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11

12

13

17

[ |
' 10
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(a) What are the mefering control arrangements ?

(N.B. This question includes: how frequently are readings taken: to what
extent is there sub metering; what records are kept?)

(d) Would central data logging be cost effective?
Coal or other solid {fuels

Have standards been set - i e. standard energy consumplion for each process or
building?

Is consumption compared with:
a) previous periods;

b) other locations:

c) other companies;

d) other industries;

(Does the comparison take account of weather conditions and days worked?)

Has the managements set fargets.

a) for absolute levels of consumption;

b) for levels of consumption based on activity;
c) for levels of idle time;

d) for percentage cuts in consumption?

(a)  Does management consider information on energy consumption an
essential part of the management information system ?

................................................................

What steps have been taken by way of propaganda or education of employees, to
promole ernergy conservation?

................................................................
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15

16

17

18

19

17

ENCONET International

What steps are being/have been taken in re-cycling energy - e.g. sale of
by-products or scrap (having intrinsic energy content);

reclamation of energy as heat from air, water, hot products efc. ;
using waste as a fuel?

How offen are different classes of plant inspected or tested - e. g. for

corrosion, cracking, fouling, leaks, malfunctioning steam traps, inaccurate or
inoperative control devices ?

(@) s there a list of energy saving investments under review, ranked in order of
priority, with detailed costing and pay-back calculation ?

(b) I not why not?

Sources of energy

What are the sources of energy used?
a) Coal or other solid fuels

b) Gas

c) Electricity

d) Liquid fuels

e) Other

(@) Whattariffsare Used?......................ooooeeeooe e
(b)Y  WhY 2 e

(c)  When were they last reviewed?
(d)  Canoff-peaktariffsbe used?................ccococovioooeee

()  Canyou cutmaximumdemand?..............o.....oooooioo
(f) Can you improve power factors where it is economical to do so0?
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Uses of energy

Buildings

(a) Is insulation adequate:

(b For what period ars bidings heated and ighied:
(c) Is heating controlled manually; by thermostat, time clock etc.?

(d) Whatis the temperature?..................coooeeeeoeeeeeeeeeeee
(e}  Could the temperature be reduced?..............cccoeememveeeeee
(f) Does temperature vary from one part of the building to another?
(g) Is ventilation excessive (-&t.en the méjbr cause of heat loss)?

(h)  Are pants of the building heated unnecessarily?

(1) Are energy efficient lighting fittings and controls used?

Oil storage

(@) How are storage tanks heated?.............ocooovoooooomeoeeee
(b}  Are they kept at most economic temperature?
(c) Are they adequately insulated?

What are areas of high energy consumption?




|
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6 Processes
(a)  Are pipes and tanks adequately lagged?....................... .
(b)  Is condensate recovered?..................ccoooooioii
(c) s boiler and furnace efficiency tested?....................._..
(d)  Are process temperature at lowest essentiallevel?......... ..
(e) Is the optimum blowdown on boilers maintained?......_...
N Is refrigeration plant operating efficiently?....._.....___ . .
(@)  Are there leaks of steam, hot water or compressed air?........ .
|

The internal control questionnaire will have highlighted the weaknesses and strengths of
the energy management programme.

17,
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DATA COLLECTION

SHEETS
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Walk Through Survey

Company: Date:
Location: By:
:é [TEM | LOCATION
|

| AREA#1 'AREA#2 ARFEA®3 |AREA#4 |AREA#S

AREA # 6

AREA # 7

Trap Malfuncton

Trap leaking

Missing Insulauon From Flanges

PP

Missing Insuladon From Pipe

Missing {nsulation From Equipment

Pipe Leaking

Equipment Leaking

Condensate Dumped v Sewer

. it

Steam Pressure Higher Than Required

' fquipment Dperaung When Not Required

! Visible Stecam Plumes From Vents

: Control Adjusiments Required

: Piping Svstemns Operating but Not Required

* Miscellaneous Comments
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Measuring, Metering and Monitoring
Checkhist 15-1
Page 1 of 2

Facility: _ Date: _____

Locauon: _ By:

Enerpy Metered| Energy [Annual| % Metering | Metering | Additional
System Yes/No {Consumed| Cost |Total Accuracy | Confidence Metering
Total Heating_
foal Cooling
fotal Lighting 1 - ,
Process Cost Centres || " o

B i Tl SR

: - | |
i

Warchouse
Botler Plant

!

|

t
Wastc Treatmemt !
Mantenance Shop ]
Refrigeration {
i(nchcn ) . !
Recreation !
Oiher |
l

|

|

|
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Pipe Insulation

Company:

Location:

Date:

Steam pressure

Pipe size

Length of pipe

Heat loss from insulated pipe
{Insulation manufacturer's data)
Total operating time

Stleam pressure

Pipe size

Length of pipe

Heat loss from Insulated pipe
{Insulation manufacturer’s data)
Tolal operatling time

Steam pressure

Pipe size

Length of pipe

Heal lozss from insulaled pipe
(Insulation manufacturer's dala)
Tolal operating time

Stecam pressurce

Pipe sizc

Length of pipe

Heat loss from insulated pipe
{Insulation manufacturer's data)
Total operaling time

....................... kPa(gauge) (1)
........................ (2)
........................ m (3)

........................ Wh/m-h) (4]
......................... h/yr (6}

....................... kPa(gauge) (1}

........................ {2)
........................ m (:3)

........................ Wh/m-h) (4

......................... h/vr {6)
....................... kPalgaage) (1)
................... (R3]
..................... m {73)

........................ Wh/mh) 1)
......................... h/yr (t5)

....................... kPa(gauge) (1)

...... (2)
...... UUURURURURRE | 1 :3)

........................ Wh/m-h} 1}
......................... h/yr (6)
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Steam Trap Survey
Company: Date:
Location: By:
ITEM COMMENTS
Identification
Trap Type
Type of Service

Line Size

‘Trap Size

Operating Pressture

Condition of 'trap

“Iype of Test Used 1o
Determnine Condition

Dale Trap Last Scrviced

Date Next Scervice Required

Miscellancous Comments

T2
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WORKSHEET

ELECTRIC MOTORS

Electric motor

Electric motor nameplate power

kW

Number of phases

Rated voltage, V,

Rated full load current, |,

A

Rated full load power factor, pf,

Measured voltage, V
Measured current, 1
Mcasured power factor, pf— ~

Rated motor efficiency (nameplate), Fiin,

Nameplate shaft power output
Uit electrical energy cost, Ce '

Umit fucl cost (No. 2 onl), Cf

Operation time, h

KW

‘Measured voltage-loaded, V|

Measured current-loaded, Ij

Operation time-loaded, hy

Mecasured voltage-unloaded, V,,

Measured current-unloaded, 1, '

Measured power factor-unloaded, p

Operation time-unloaded, b,
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CQUESTIONNAIRE for
OIL-FIRED BOILER PLANT
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STEAM BOILERS

! * Quantity of botlers: units
! - Type of boller:
capacity of steam generation: t/h
nominal power MW
annual consumption of ofl steam boller: t
- Type of botiler: .
capaclty of steam generation: t/h
nominal power MW
annual consumption of ofl steam boller: t
- Type of bofler:
capacity of steam generation: t/h
nominal power MwW
annual consumption of oll steam botler: i
* Total installed capacity of steam generation: t/h
* Overall nominal power: MW

Total consumption of the crude oil cquivalent (in case that all boilers are
operated simultancously): t/h

Anticipated usc of available capacitics (the level of  simultaneons
opcration): %

Anticipated duration of the working period:
_hours a day or . _day a ycar

Annual consumption of the crude oil cquivalent in steam boilers:
{

Higher heating value of fuel (state units) :

Oil storage tanks:
In the open or underground

Storage tempcerature of oil: ocC
Handling temperature of oil: oC
* Economisers:

* Methods of Blowdown

Boiler blowdown flowralcs

Control of blowdown:
Waste heal recovery from blowdown: Y / N

* Condensate recovery: Y /N
¢ IF'eed walcr supply

Water treatment: 'Y / N
T2
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Boiler Efliciency Test

Company:

Location:

Date:

By:

Boiler Number:

Rated Capacity:

Pressurcs & Temperatures

Steam pressurce at bofler outlet
Stecam temperature at boiler outlet
Water temperature at boiler iniet
Combustion air temmpcrature

Fuel temperature

Gas temperature leaving boiler

Unit Quantilics

Enthalpy of steam at botler ontiet
Enthalpy of feed water to boiler

Heat absorbed per kg of steam (7-8)
Higher heating value of fucl (state units)

Hourly Quantilics

Actual waler cvaporated
Ratc of fuel firing (state units)

IFluc Gas Analysis

C02

Oz

CcoO

N9 by difference
Excess air

Fuel Fired:

Test No:

% Volume

kKI/ke (7)

ok Re 18
DRI/ KRe Y

(ARH

ke/bh (H])

. kgsho(12)




MONTHLY SUMMARY OF COST OF OIL FUELS (STEAM RAISING)

Period Location:
From: Fuel classification:
I To: : Steam pressure:
[Monrh [ Opening Closing Deliveries Consumption Cost of Price . per [itre Steam Raised Efficiency
Stock Stock Deliveries Scheduled Actual kg kg
U /itres /itres /itres litres per /itre per cent
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ANNEX VII
ENERGY AUDITING TRAINING MANUAL CONTENT

1. Introduction to mdustnal energy conservation

1.1. Introduction to energy conservation

1.2. Energy and environment in developing countries

1.3. Fundamental concepts - example of OECD countries

1.4. Developing countrics & energy conservation

1.5. Ways to improve energy efficiency

1.6. Industrial cnergy conservation - potential savings, investment requirements,
economics

2. Encrgy auditing
.1. Introduction

Energy conscrvation project planning
Role of encrgy auditing
Methodology of encrgy auditing
Instrumentation and measurement

I 1 ot B9
o Y

1)

3. Industrial encrgy systcms - description and basic analysis

3.1. Hecat energy (stcam and water)

3.2. Electricity

3.3. Refnigeration and hcat pumps

3.4. Compressed air

3.5. Heating, ventilating and air-conditioning
3.6. Water sysiems

4. Components of industrial energy systems - analysis and calculation

4.1. Boilers

4.2. Water trcatment

1.3. Steam and condensate systems
4.4. Thermal insulation

4.5. Heat exchangers

4.6. Electric motors

4.7. Transformcers and capacitors
1.8. Lighting

4.9. Compressors

4.10. Process fumaces. drycers and kilns
4.11. Instrumentation and control




5. Integrated energy systems

5.1. Notes on industrial cogeneration

6. Renewable energy and fuel substitution

7. Energy management

7.1. Establishing goals

7.2. The value of a structured approach
7.3. Monitoring and targeting

7.4. Role of encrgy manager

8. Translating energy into cost

8.1. Introduction

8.2. Classitving investment projects
8.3. Preparing the case for investment

8.4. A casc study - preparing financial projeci proposal
8.5. Financing encrgy conservation projects

9. Project management

10, Case studics

11. Checklists

12. Glossary

ENCONET International
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PROJECT PROPQSAL ANNEX VINI

¥Seminars for top management on Energy Conservation "
1. BACKGROUND

A two weeks Energy Auditing Workshop has been recently completed in Debre
Zeit, Ethiopia. The workshop was attended by 34 participants from industry
and related ministries. They have shown a great interest in the Workshop
subject and reemphasized the dire need for such Workshops and knowliedge in
Ethiopian industry. They have also pointed out importance of top management
support for energy conservation project implementation.

To start the work with reduced energy use in industry 1t is a prerequisite
that the top level management 1s dedicated and committed to an energy
conservation program. To achheve this it is necessary with information
about the positive resuits that can be achieved by an energy conservation
project.

2. THE PROJECT
2.1. The project objective

The objective of the project is to increase awareness of energy question
among top management and thereby create a favorable climate for reduced
energy use within the industrial sector.

The organization and promotion of a company's energy saving activities 1s
an important part of an energy conservaticn project. Top management must be
dedicated and committed to an energy conservation program, they must be
willing to provide the resources, both personnel and funds, as required.
They must believe that energy conservation is most important for the future
health of their company.

2.2. OUTPUT

The project output is:
- A written material covering the subject of the seminar
- A report covering the execution of the training.

2.3. ACTIVITIES

Short seminars, approximately 2 days, should be held to inform management
about energy questions and make them aware of what gain their company could
have from an energy conservation project The numbers of participants

should be about 20 at each seminar.

The subjects of the seminar should be:

A description of the need for energy conservation projects

A description of the work schedule for an energy conservation project
Some for the industrial subsector 1n question feasible energy
conservation measures

Case studies of energy conservation project already carried through
Financing Energy Conservation Projects

)




PROJECT PROPOSAL

“'Trawning course 1n energy conservation for food oprocessing industry

1. BACKGROUND

The work force in Ethiopia has a8 high theoretical level. What is lacking
is, however, the practical experience 1n how to carry out energy audits,
identification and design of energy cost reducing measures and how to plan
and carry out the implementation cf these. To get this knowledge UNIDO
assistance, in among others the form of training program, are required. The
food processing 1ndustry, being both energy intensive and particularly
important for the country, is the best subsector to start with.

2. PROJECT QOBJECTIVE

The first objective of the presented praject is to train personnel from
key food processing industries and institution 1n Ethiopia 1in energy
conservation technique.

Another objective is to generaily increase knowledge within the selected
industries about energy conservation and to train the personnel of a
selected agency 'n Ethiopia to be able to carry out energy conservation
projects.

A third objective 1s to increase the general awareness 11n the Ethiopra
society about energy conservation.

The main resuits of the training courses wiil be:

- the engineers from the plants shall be able to reguiarly carry cut energy
audits at the plant and to update the energy balance regularly

- the engineers will be 1nformed on how the energy costs at their i1ndustry
can be reduced

- the engineers can train and inform their calleagues 1n energy
conservation technique

- the engineers from the counterpart agency shall be able to continue the
work in more industries of the same industrial branch and extend it to more
brarches of industry.

- Many engineers both from plants and from the Ethiopian 1institutions will
be trained, both theoretically and practically, in energy conservation
technique. This 1s the best way to see to that nterest 1n energy
conservation will be spread among as many as possible. These engineers rcan,
following the training crurse, train and inform their colleagues in ene-gy
conservation,

2.1. OUTPUT

The project output is

- A traiming manual adopted to the food processing industrial branch that
the training 15 directed to

- A report rovering the execution of the training.




2.2. ACTIVITIES

Each training course 1n energy conservation technique can be held for 20
engineers and technicians. This training course will take up both practical
and theoretical matters in the area of 1industrial energy conservation.
Practical group exercises will be performed in selected factories, e.g.
measurements.

The training course will be perforred by thres consultants. Local experts
should be included as trainers as well.

The course should include the following:

- a description of the need for energy conservation projects and a
presentation of basic energy technolaogy

- 3 description of how to analyze the energy system and the energy
utilization of the factory

- an analysis of how to plan and carry through the energy audit and how
this 1s related to the entire energy conservation project

- a description of the different types of measuring instruments to be used
for the energy audit and the measuring methods to be 1involved, and a
presentation of the need for calibration, checking and repairing of the
instruments

- a description of the basic calculation formulas to be used to calculate w
the different energy flows based on the measurement results

- discussions on practical measures to obtain a more efficient wutilization
of energy by means of saving and recovery measures, process changes and by
a change over to cheaper energy sources.

The training course will wuse different methods of instruction such as
lectures, exercises, group discussions and case studies. The materials has
tc be adopted to the specific needs and to specific processes in the food
processing.

The training course will be combined with in-plant training during the
practical exercises e.g. 1n measurement techniques etc.

An approximate duration for each course is 2 weeks.




PROPOSAL FOR REGIONAL PROJECT

"Energy conservation and energy management 1n industry"

1. Background

Recently completed preparatory mission to Ethiopia, Tanzania and Uganda,
and a two weeks energv auditing workshop i1n Ethiopia, have indicated a
great need for policy development, training and implementation of energy
conservation pragrammes in the region.

Several focal points may be recommended:

-Energy conservation policy development

-Energy auditing/management techniques and practice
-Instrumentation and contro: in industrial energy systems
-Financing energy conservation projects

-Demonstration aspects: full scale implementation of small projects

2. Special consideration

The project should also aim at promoting technical cooperation among the
countries in the region, in the area of manpower development/trairing. [t
is proposed to identify training institution which could be designated as a
center of excellence for training 1in energy maragement and to develop a
skills of personnel in important industrial branches. Ethiopian Management
Institute with its excellent facilities could be a suitable candidate.

3. Project objectives

The first objective of the project is to execute a ccmplete energy
conservation project for selected factories in the participating countries,
and to use these industries as a demonstration projects for promotion of
industrial energy conservation in the region.

Another objective is to create knowledge within selected industries about
energy conservation.

Third objective is to increase the general awareness in the countries about
energy conservation,

Fourth objective is to assist in developing energy conservation policy as a
part of a countries coverall energy strategies, which should provide
framework for energy conservation project implementation.

Fifth objective is to prepare feasibility studies for larger scale projects
and to demonstratethrough that the ways and means for financial evaluation
of energy conservation projects and their financing.
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TRAINING COURSES ON ENERGY AUDITING
n

Debre Zeit, Ethiopia
Ethiopian Management Institute

28 June - 9 July 1993

1. BACKGROUND AND OBJECTIVES OF THE COURSES

UNIDO, in co-operation with the Governments of Ethiopia, and UNDP, has
organised a Training Course on Energy Auditing in Ethiopia 16 -27 August, 1993. The
training courses were attended by 34 participants in Ethiopia. The participants were from
the Ministries and from public and private enterprises. The training course was developed
by ENCONET International in co-operation with UNIDO. ENCONET International staff
members conducted the course.

In order to prepare for the training course a preparatory mission was carried out by
ENCONET Internationai staff members to Ethiopia during April 1993. This mission was
requested by the Governments and UNIDO.

During the mission ENCONET International carried out the following tasks:

- checked the actual status and the need for training in the area of
energy auditing

- assisted in the selection of participants

- visited industrial plants and identified one plant for carrying out
practical training

- developed training course manual based on identified needs

- selected measuring instruments for the energy audits

- finalised with local authorities concerned and UNIDO all logistic
arrangements for the course

The aim of the training course was to strengthen the technical capabilities and skills
of engineers in Ethiopia on the activities relating to the efficient use of energy in industry
thus enabling them to carry out energy audits and identify ways of improving efficiency in
energy consumption

Based upon the discussions and findings during the preparatory mission a specially
designed training coursc manual of approx. 800 pages was prepared. The manual is
comprehensive and inct.u:  parts for individual study.

A training course program was agreed upon during the preparatory mission and is
described in the Annex III. The training comprised of lectures, educational films

Page 3




ENCONET International

presentation, practical exercises, work in syndicates and report preparation. The training
was carried out as per programme attached The lecturers for particular topics are
indicated in the programme.

A lhist of the portable measuring instruments delivered to Ministry of Natural
Resources, Ethicpia, and used during training, is attached to this Volume.

The course objectives and timing were both nghtly conceived which was proved by
high interest in the course, motivation of the participants (34 of them), and the importance
assigned by the authonties and media (see attachments).

The course was organized on residential basis at excellent facilities of Ethiopian
Management Institute, which was important fact for the Workshop success

2. PARTICIPANTS

The most of the participants were from industries where they were responsible for
maintenance and energy sector, or shift or chief engineers. Few of them were engineers
from ministries of industry or energy. Their corresponding place of work is indicated in the
list attached. Generally, the level of knowledgze of the participants was very high. What
they were mostly lacking, was the practical experience how to put this knowledge into
practice

The number of participants was higher than expected, which created some
difficulties with implementation of the practical part of the course, but fact that the course
was residential and the group work enabled more interactions and direct communications
between consultants and the participants, so that individual requirements could be
accommodated. The interest in the course was very high and participants were making
plans to implement instantly in their own factories some of the techniques learned.
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3. ACHIEVEMENTS

conservation was prepared for the training course All participants received a copy of the
manual The aim of the manual is to allow th. participants to continue studying
individually

Pracuical Traming. The participants’ main problem was lack of practical experience
and awareness "of realistic energy savings possibilities, which has confirmed the initial
orientation to concentrate the workshop on practical aspects of Energy Auditing The
practical training at the Ethiopia tannery was a very important part of the course This was
when participants were trained in all the practical aspect of Energy Auditing, and the things
that could be most easily applied to their own factories

Group Work. To be able to cope with the limited time and instrumentation
available. participants were divided into 5 groups and a group leader was nominated for
each group Each group was given a task to analyse 7 energyv subsystems in the tannery
according to the schedule prepared by trainers (see attachments) and to prepare a report on
energy auditing findings It was a simulianeous traimng in project management and energy
auditing The group leaders were responsible to organise the work within the groups and
distribute the specific tasks to the group members The groups were also holding the round
table discussions, and members were exchanging experience trom their own tactories on
evendav problems

Groups were created having in mind participants background trving to achieve nght
blend of mechanical and electrical 2ngineers in each group Group leaders were selected
with the assistance of local counterpart who was more familiar with participants abilities at
the beginning of the course Group leaders are inicated on the list of participants

Systematic Approach f:ach participant was given a set of data collection forms and
basic data on energy consumption/production in the breweries These were used as
worksheets helping them to advance through energy audit practical techmques in a
systematic manner (sec Annex V1) Participants pointed out the appreciation of the
practical cmphasize of the workshop, and the practical work with the instruments.
measurements and exercise in the factory in particular Basicaily, their main remark was
that they wanted to have more time for the practical work. but otherwise they were very
satisty with and receptive for the methodology applied

Report Preparation As a result each group has delivered a quite comprehensive
report on energy auditing results. They were working on the report preparation
independently, with trainers helping them when necessary  In the end, reports were
evaluated by trainers, and relevance of the experience gained to the problems in
participants own factories was discussed

All the reports were  quite  comprehensive  The  participants demonstrated
understanding of the energy auditing objectives and principles in their reports They

managed to cover all the important aspects of energy auditing in their reports within the
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time available The difterences between the reports of particular groups were mostly in the
completeness of report sections Some group spent more time on, for example. accurate
calculation of the radiation heat losses of the boiler on the account of analysis of
refrigeration system The reason for that was the lack of experience in assessing the
relative importance of singie tasks within the overall objective of assessing the energy
conservation opportunities in the whole factory The particular interest was paid for
translating energy savings into monetary savings. describing this way the financial benefit
of the energy consenvation opportunity implementation.

Delivenes, Each participant received a copy of training manual. energy audit
questioner, and set of worksheets. National counterparts were provided with the set of
mstruments.  In addition. a set of 12 short video films (15 min_each) describing relevant
topics in energy auditing. ENCONET's software package for ezergy consumption
analysis. and a copy of ENERCOST - UNIDO software for financial evaluation of energy
conservation opportumties were also provided to the local counterparts

Local counterparit = Mr Tanku Tafere of Ethiopian Energy Authority was
instrumental in providing the facilities for workshop implementation. He assured faultless
organization of all logistic arrangements and smooth running of the workshop We
discussed the workshop programme dunng the preparatory mission and prior the
workshop. and the methodology proposed and applied was praised by Mr Tatere We can
recommend Mr Tatere as a resource person for the tuture programmes

The local counterpart provided for transportation for participants and tramers. daily
retreshments. lecture room and tacilities, photocopving and secretarial assistance

4. RECOMMENDATIONS

There is a great need for training courses in energy auditing and industnal energy
consenvation in Ethiopia The completed course on energy auditing can be carried out a
number of additional times in order to reach more industries. and participants trom other
regions What 1s also lacking is awareness of energy conservation potentials on all levels
from the equipment operators. to engineers and managers. accountants and policy makers
This facts makes difficult to promote energy etticiency and introduce energy management
into evervday practice

The workforce in Ethiopia has adequate level of theoretical knowledge What is
facking. however, is the practical experience in how to carrv out energy  audits.
identification and design of ¢nergy cost reducing measures and how to plan and carry out
implementation of these

The environmental auditing, which was briefly introduced, also raised considerable interest.
which indicates that the needs for training and assistance in this area have to be assessed
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According to the parmicipants remarks, the other problems are

-lack of the support trom top management.

-lack of awareness on energy conservation potentrals,

-mussing or out of order instrumentation i the tactonies which is necessary to
monitor and control energy consumption,

-lack of continuous energy consumption analvsis and monitoring,

-lack of information on and availability of eneruy ethicient technologies.

-need tor additional training on preparation of financial proposals

tor energy conservation projects

Regarding the workshop itselt. the main remark was that the time was somew hat
short for the ambitious programme prepared. and that the residential course would be
probably more effective in achieving the traming objectives However. participants were
pleased with the emphasize on the practical work

To address the problems recognised. more workshops should be held but  as a
residential in other regions of Ethiopia. and focused on particular industrial branch - This
wav it would be possible o go more in depth into related technologies and emphasise
relevant practical aspects tor the selected industnal branch

Pilot eneray conservation projects should be carried out i close co-operation with
the statt of selected industrial plants and local counterpart - MINISTRY OF NATURAI
RESOURCE S, which could contmue the work n the tuture

Another essential part is to increase the awareness ot these questions amony top
managemeni ~o that the compamies really pay attention to energy conservation

Fo summarised. the tollowing is recommended

-t sereen the needs for training on energy conservation and emvironmental

problems in the countries for different target groups such as operators. engineers,
manaeers. traimers. policy makers. tinancial people. ete

-to prepare and held seminars for top management on financial aspects of eneras
CONser ation opportunities.

-additonal workshops on energy auditing tor specitic mdustrizl
sectors in other regions ot Ethiopia.

smplementation of energy conseryation projects in selected tactories,

traimimg on use of UNIDOS ENERCOS T sottware package
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NAME AND NUMBER OF PARTISIPANTS WHO ARE GOING
TO PARTICIPATE ON THE TRAINING OF ENERGY AUDITING
FOR 14 DAY'S AT DEBRA-ZEYIT MANAGEMENT INSTITUITE.

[ NO.  INAAIE OF PARTICIPANTS NAME OF ORGANIZATION | ouanTiTy
1 Ato Asnake Tegenawe Ethiopian Hutels Admimistration 1
2 " Ehas Kefela h Mugner Cement Factory
3 " Degefu Debele ~ " 2
4 " Taddessa Meltaku Addis Tyre CO.S.C. 1
5 " Negeru Mulualeme BaharDar O Factory
6 " Gebru Bezuayehu - 2
7 " Yaoseph Abrehame Addis Ababa Cigarette Factory 1
9 " Mekonene Gedawe Ethiopran Electric Light &
Power Autharity o 1 1
i 10 " Akelilu Negatu o ‘Kombolctia Texule Factory 1 ‘
: 11 " Gashaw Egequ ~iNatonal Alcohiol & :
| S _!quuu! A I A;_j
" 12 |" Genene Endale Basic Enorgy Saving R
[ | xGlass Faciory 1t
{7716 " Meolaku Kebede ) VJNML Papn Factory o :
|17 _i*_Abrahame Teshom- . — U S
i 18 |" Testaye Zeleke o ﬁév’a Brewery R
T 19 |7 Zowdu Tatesse ~Adas Abava Biawery T T
20 " Hashem Gemale -—qﬁu;l;hy ot indushry R . ﬁw.j
L2 " Yohannesse Tsega _jAwassa T Te sxtile f ffg_r_u_)ry o N
i 22 v Fekeru Hailu Dire Davia T extile Faclory ) L
P23 L Beserat Tisia_ye_ “Harae Bigwe iy B 4
24 " Abebe Adanekulu iBahaiDa Testile Fa(,lOly o i o
28 * Mohammed Bekur m_—ms'ﬂyot Utban Development
and Construction o 1
26 ” Berhanu Belaye Ethiopia Tannery 1
27 Master Mersha Demoze Shoa Robet Tobacco Factory L
28 w/t Yetmyet Berhanu Ethiopian Energy Authonty
29 Atoc Getasetlege AmdeTesion " v "
30 " Azanaw Aklog P
31 " Tekeleyohannes Amde " o 4
32 " _Amanuel Haile Addu; A aba Cer‘n_t'“_ N 1
"33 |” Gedey Gamochen Minstry ol HPnllh
|34 |" TameratCherenet | " - . I S
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ISYSTEMS | GROUPT | GROUP2 | GROUP3 | GROUP4 | GROUPS | INSTRUMENTS
T T R I Flue gas (Tnal
1 BOWIER MONDAY TUESDAY TUESDAY TUESDAY |WEDNESDAY| Pyrometer. Pitot.
HOUSE 14-16 9-11 11-13 14-16 9-11 Prand! prabe,
. Thermometer
"Bestobel”,
2. STEAM& HOT | TUESDAY | MONDAY |WEDNESDAY{ TUESDAY L JUESDAY | o oreier
WATER 9-11 1416 | 1143 ] 11137 17 14416 :
Manometer
3 CONDENSATE | TUESDAY | TUESDAY | MONDAY | WENSDAY | TUESDAY Tf’“f’p‘wa"f"
RETURN 14-16 11-13 14-16 T o9n 9-11 ermometet
Basket
4 COMPRESSED o 0
AR & TUESDAY TUESDAY TUESDAY MONDAY |WEDNESDAY| Thermometer
DISTRIBUTION 11-13 14-16 9-11 14-16 1113 Anemomelter
SYSTEM | o B L
5 FRESHWATERL 1 e spav MONDAY TUESCAY MONDAY TUESDAY Callection of
TREATMENT 14-16 14-16 14-16 1416 14-16 ~atable dat:
SYSTEM - - - - - avaiaple aata
6 WASTE | R A A A B S
WATER TUESDAY MONDAY TUESDAY MONDAY TUESDAY Collection of
TREATMENT 14-16 1416 1416 1416 14-16 avatble data
SYSIEM N R I e N
7 ELECTIRICITY | WEEDNESDAY | WEDNE SDAY | TUESDAY TUE SDAY MONDAY ””:p :
SYSTEM 11-13 911 14.16 911 1416 me 3surement
chp on A mater
e SRS U B S e
i WE.DNESDAY | WEDNF SDAY TUE.SDAY Arvmomeler
8 DRAYERS 1 g-11 11-13 11-13 Thuermometer
- SRS (N U ) I N R
i _ WEDNE SDAY | WE DNE SDAY An-:mometer.
8 DRAYERS 2 9-11 11-13 Thermometer
—_— p— - — —— —_T—‘——— ——— e i e ——— — —_ - —— =
. MONDAY TUF SDAY MONDAY TUESDAY MONDAY Collection of
9 TRANGPORT 14-16 14.16 14-16 14-16 14-16 avalable data
U (U SIS SU USSP S e JE S —
10. WASIE MONDAY TUESDAY MONDAY TUESDAY MONDAY Collection of
MATERIAL 14-16 1416 14-16 14-16 1416 available data
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MEASURING INSTRUMENTS FOR THE ENERGY AUDIT TRAINING COURSE

pcs

pcs

pcs

pcs

pcs

pcs

pcs

pcs

pcs

pcs

pcs

pcs

pcs

pcs

pcs

set

Electronic thermometer, Testaterm

incl. lang, short,surface and immersian
temp. prabes

Silicon paste

Infrared non-contact thermometer

Solomat humidity meter with
probes

Testovent 490 air velocity meter
with probe

Prandtl tube, long

Micromanometer, electronic, digital

Stop clock with 100 mm dial

Bestobell steam leak detector

Electrical energy analyzer

Clamp-on Mulimetar MX 1200

Combustion efficiency analyzer Neotronics
Lux Meter

Notebook Computer, 4 MB RAM, 40 MB hard disc
with Windows 3.1, MS Word 2.0, MS Excel 4.0

Portable CANON Bubble Jet printer (BJ-10)

diskettes 3.5" and ribons
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ENCONET Iaternational

TRAINING COURSES ON ENERGY AUDITING

in
Dar Es Salaam, Tanzania

TIRDO

2 -13 August 1993

1. BACKGROUND AND OBJECTIVES OF THE COURSES

UNIDO, in co-operation with the Government of Tanzania, and UNDP, has
organised a Training Course on Energy Auditing in Tanzania 2 -13 August, i1993. The
training courses were attended by 13 participants in Tanzania. The participants were from
the Ministries and from public enterprises. The training course was developed by
ENCONET International in co-operation with UNIDO. ENCONET International staff
members conducted the course.

In order to prepare for the training course a preparatory mission was carried out by
ENCONET International staff members to Tanzania during April 1993 This mission was
requested by the Governments and UNIDO.

During the mission ENCONET International carried out the following tasks:

- checked the actual status and the need for training in the area of
energy auditing

- assisted in the selection of participants

- visited industrial plants and identified one plant for carrying out
practical traming

- developed training course manual based on identified needs

- selected measuring instruments for the energy audits

- finalised with local authorities concerned and UNIDO all logistic
arrangements for the course

The aim of the training course was to strengthen the technical capabilities and skills
of engineers in Tanzania on the activities relating to the efficient use of energy in industry
thus enabling them to carry out energy audits and identify ways of improving efficiency in
energy consumption

Based upon the discussions and findings during the preparatory mission a specially

designed training course manual of approx 800 pages was prepared. The manual is
comprehensive and includes parts for individual study.
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A traiing course prograin was agreed upon during the preparatory mission and is
attached as Annex I1I. The training comprised of lectures, educational films presentation,
practical exercises. work in syndicates and report preparation The training was carried out

as per programme attached The lecturers for particular topics are indicated in the
programme.

A list of the portable measuring instruments delivered to Ministry of Natural
Resources, Tanzania, and used during training, is attached.

The course objectives and timing were both rightly conceived but the attendance
was lower than expected - 13 participants. Due to financial constraints of local counterpart
course couldn't be organised as residential, neither the support (travel and accommodation)
for the participants outside the capital could be provided. Consequently, the participants
were mostly from the capital or nearby towns

2. PARTICIPANTS

The most of the participants were from industries where they were responsible for
maintenance and energy sector. or shift or chief engineers Few of them were technicians.
and the rest were engineers from ministries of industry or energy Their corresponding
place of work is indicated in the list attached.

The number of participants was lower than planned (25 expected) and their level of
knowledge was different, but smaller groups enabled more interactions and direct
communications between consultants and the participants, so that individual requirements
could be accoramodated The interest in the course was very high and participants were
making plans to implement instantly in their own factories some of the techniques learned.

All of the participants were regularly attending the workshop From time to time
some of them were required to attend short meetings at their workplace This is also a
reason more which supports residential type of workshop organization. because in that
case disruption by regular work duties would be minimal

One of the reason for lower attendance was that awareness of the management on
importance of energy conservation is low, therefore they were reluctant to release the staff
from the work duties. Also, if the workshops would have been organised as a residential, it
would have contributed to both higher attendance and more interactions between the
consultants and participants, and among participants themselves
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3. ACHIEVEMENTS

Energy Auditing _Manual A comprehensive manual on industrial energy
conservation was prepared for the training course. All participants received a copy of the
manual The aim of the manual is to allow the participants to continue studying
individually '

_Practical Training. The participants’ main problem was lack of practical experience
and awareness ot realistic energy savings possibilities, which has confirmed the initial
orientation to concentrate the workshop on practical aspects of Energy Auditing The
practical traiming at the Tanzania breweries was a very important part of the course. This
was when participants were trained in all the practical aspect of Enerzy Auditing, and the
things that could be most easily applied to their own factories

Group Work  To be able to cope with the limited time and instrumentation
available, participants were divided into 3 groups and a group leader was nominated for
each group Each group was given a task to analyse 5 energy subsvstems in the brewery
according to the schedule prepared by trainers (see attachments) and to prepare a report on
energy auditing tindings. It was a simultancous training in project management and energy
auditing. The group leaders were responsible to organise the work within the groups and
distribute the specitic tasks to the group members The groups were also holding the round
table discussions. and members were exchanging experience trom their own tactories on
evervdav problems

Groups were created having in mind participants background trying to achieve right
blend of mechanical and electrical engineers in each group. Group leaders were selected
with the assistance of local counterpart who was more tamiliar with participants abilities at
the beginning of the course Group leaders are inicated on the list of participants

Systematic Approach Each participant was given a set of data collection forms and
basic data on energy consumption: production in the breweries These were used as
worksheets helping them 1o advance through energy audit practical techniques in a
systematic manner (sce Annex V1) Participants pointed out the appreciation of the
practical emphasize of the workshop. and the practical work with the instruments.
measurements and exercise in the tactory in particular Basically, their main remark was
that they wanted to have more time for the practical work, but otherwise they were very
satisfy with and receptive for the methodology applied

Report Preparation As a result each group has delivered a quite comprehensive
report on energy auditing results  They were working on the report preparation
independently, with trainers helping them when necessary  in the end. reports were
evaluated by trainers. and relevance of the experience gained to the problems in
participants own factories was discussed

All the reports were quite comprehensive  The  participants  demonstrated
understanding ot the energy auditing objectives and principles in their reports . They

managed to cover all the important aspects of energy auditing in their reports within the
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time available The differences between the reports of particular groups were mostlv in the
completeness of report sections Some group spent more time on, for example, accurate
calculation of the radiation heat losses of the boiler on the account of analysis of
refrigeration system The reason for that was the lack of expenence in assessing the
relative importance of single tasks within the overall objective of assessing the energy
conservation opportunities in the whole factory The particular interest was paid for
translating energy savings into monetary savings, describing this way the financial benefit
of the energy conservation opportunity implementation

Deliveries Each participant received a copy of training manual, energy audit
questioner, and set of worksheets National counterparts were provided with the set of
instruments as specified in the attachments and remaining copies (up to 26) ot the manual
In addition, a set of 12 short video films (15 min each) describing relevant topics in energy
auditing, ENCONET's software package for energy consumption analysis. and a copy of
ENERCOST - UNIDO software for financial evaluation of energy conservation
opportunities were also provided to the local counterparts

Local counterpart  Mr Robert Nindie was instrumental in providing the facilities
for workshop implementation We discussed the workshop programme during the
preparatory mission and prior the workshop. and the methodology proposed and applied
was praised by him We can recommend Mr Nindie as a resource person for the tuture
programmes

The local counterpart provided for transportation tor participants and trainers. daily
refreshments. lecture room and facilities. photocopying and secretarial assistance

5. RECOMMENDATIONS

There is a great need for training courses in energy auditing and industrial energy
conservation in Tanzania The completed course on energy auditing can be carried out a
number of additional times in order to reach more industries. and participants from other
regions What is also lacking is awareness of ensigy conservation potentials on all levels
from the equipment operators. to engineers and managers, accountants and policv mahers
This facts makes difficult to promote energy efficiency and introduce energy management
into everyday practice

I'he worktorce in Tanzania has adequate level of theoretical knowledge What s
lacking. however. is the practical experience in how to carry out cnergy  audits.
identification and design of energy cost reducing measures and how to plan and carry out
implementation of these

The environmental auditing, which was brietly introduced. also raised considerable

interest. which indicates that the needs for training and assistance in this area have 10 be
assessed
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According to the participants remarks. the other problems are:

-lack of the support from top management,

-lack of awareness on energy conservation potentials,

-missing or out of order instrumentation in the factories which is necessary to
monitor and control energy consumption,

-lack of continuous energy consumption analysis and monitoring,

-lack of information on and availability of energy efficierit technologies,
-need for additional training on preparation of financial proposals

for energy conservation projects.

Regarding the workshop itself, the main remark was that the time was somewhat
short for the ambitious programme prepared, and that the residential course would be
probably more effective in achieving the training objectives. However, participants were
plcased with the emphasize on the practical work, and some of the skills practiced were
revelation for some of them.

To address the problems recognized, more workshops should be held but as a
residential in other regions ot Tanzania, and focused on particular industnial branch. T.is
way it would be possible to go more in depth into related technologies and emphasize
relevant practical aspects for the selected industrial branch

Pilot energy conservation projects should be carried out in close co-operation with
the staff of selected industrial plants and local counterpart - TIRDO. which could continue
the work in the future

Another essential part is to increase the awareness of these questions among top
management so that the companies really pay attention to energy conservation.

Following the initiative of Dr. Hurry Suresh of UNDP, TIRDO managed to
arranged a short meeting with some managers of the factories which sent their engineers to
the workshop. A brief presentation was arranged for them. and their interest, questions,
and reactions proved the need to increase the awareness of the top managers for energy
conservation.

To summarized, the following is recommended.

-to screen the needs for training on energy conservation and environmental
problems in the countries for different target groups such as operators, engineers,
managers, trainers, policy makers, financial people, etc

-to prepare and held seminars for top management on financial aspects of energy
conservation opportunities,

-additional workshops on energy auditing for specific industrial
sectors in other regions of Tanzania,

-implementation of energy conservation prejects in selected factories,

-training on use of UNIDO's ENERCOST software package
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5. ACKNOWLEDGMENT

It is our pleasant duty to thanks to staff of TIRDO. Dar Es Salaam. and local
UNIDO office in Tanzania, who all did their best to facilitate successtul workshops
implementation. The statt’ of Tanzania Brewery were also instrumental in providing
opportunities for practical wraiming.

Finally, participants motivation and hard wcrking approach were crucial for the
Workshop success.
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ENERGY AUDITING WORKSHOP

PARTICIPANTS LIST

NAME INSTITUTION/INDUSTRY REPRESENTED

1. Mr. Kobelloh Leo.J.

2. Mr. Matei Mapunda

» 3. Mr.Phidelis Lassway

4: Mr.Limbu Julius Kajilo

3. Mr Michael Haoriga

6. Mr. Magessa, D.M.

7.Mr. Prosper R. Lutegar.ya
8. Justin Tarimo

9. Mr. Kazonda, S.M. |

10. Mr. Mtulimbogo, V.

Tanzania Breweries Ltd.
P.0.BOX.9013.
DAR-ES-SALAAM.

Group [eader

TIRDO,
P.O. BOX 23235,
DAR-ES-SALAAM

National Bicycles Co.
P.O. BOX 2827
DAR-ES-SALAAM

Friendship Textile Mill Ltd.
P.0.BOX 20842
DAR-ES-SALAAM

Group leader

Tanzania News Agency,
P.O BOX 4755,
DAR-ES-SALAAM.

Tanzania Petroleum Dev.corp

P.O.BOX 2774,
DAR-ES-SALAAM.

Ministry of Water, Energy and Minerals (Energy

Department), P.O0. BOX 2000, DAR-ES-
SALAAM

TIRDO,
P.O. BOX 23235, Group lecader
DAR-ES-SALAAM,

DARBREW LTD.
P.O. BOX 21251,
DAR ES SALAAM.

TIRDO,
P.O. BOX 23235,
DAR-ES-SALAAM




11. Mr. J.J. Mbago

12. Mr. A. Abeid

13. Mr. Kilemo,N.

TIRDO,
P.0O. BOX 23235,
DAR-ES-SALAAM

TIRDO,
P.O. BOX 23235,
DAR-ES-SALAAM

TIRDO,
P.O. BOX 23235,
DAR-ES-SALAAM
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MEASURING INSTRUMENTS FOR THE ENERGY AUDIT TRAINING
COURSE - TANZANIA *

1 set  Spare parts for flue gas analyzers
I pcs  Water pollution detection kit
1 pcs  Temperature calibrator
1 pcs 486 desktop personal computer,
4 MB RAM, 80 MB hard disc, color monitor,
with Windows 3.1, MS Word 2.0, MS Excel 4.0,
I pcs EPSON letter quality matrix printer A3 format
2set diskettes 3.5" and rnbons
1 pcs  CANON photocopier MP 3050

I set  spares for photocopier

1 pcs  Toshiba A/C

* NOTE

TIRDO (Tanzanian Industrial Research and Development Organization), implementing
agency for the project in Tanzania, has got already most of the instruments proposed on
the hist for Uganda and Ethiopia These were supplied through the World Bank technical
assistance project.
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WORKPLAN FOR THE PRACTICAL ENERGY AUDITING

IN THE TANZANIA BREWERY

ENERGY GROUPS
SYSTEMS | 2 3
THURSDAY | THURSDAY FRIDAY
1. STEAM 400 1030 400
3 COMPRESSED AIR FRlE(:\Y THUROS(‘.)DAY THUR}S(I))AY
9 9 10
3. REFRIGERATION FRII‘;QY FRllgAY THURSDAY
10 900 900
4 ELECTRICAL THUR;[))AY FRIDAY MONDAY
10 1030 900
MONDAY MONDAY FRIDAY
5. WATER 400 500 1030
6. OTHERS
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TRAINING COURSES ON ENERGY AUDITING
in
Kampala, Uganda

Uganda Management Institute

16 -27 August 1993

1. BACKGROUND AND OBJECTIVES OF THE COURSES

UNIDO, in co-operation with the Governments of Uganda, and UNDP, has
organised a Training Course on Energy Auditing in Uganda 16 -27 August, 1993. The
training courses were attended by 17 participants in Uganda. The participants were from
the Ministries and from public enterprises The training course was developed by
ENCONET International in co-operation with UNIDO. ENCONET International staff
members conducted the course.

In order to prepare for the training course a preparatory mission was carried out by
ENCONET International staff members to Uganda during April 1993. This mission was
requested by the Governments and UNIDO.

During the mission ENCONET International carried out the following tasks:

- checked the actual status and the need for training in the area of
energy auditing

- assisted in the selection of participants

- visited industrial plants and identified one plant for carrying out
practical training

- developed training course manual based on identified needs

- selected measuring instruments for the energy audits

- finalised with local authorities concerned and UNIDO all logistic
arrangements for the course

The aim of the training course was to strengthen the technical capabilities and skills
of engineers in Uganda on the activities relating to the efficient use of energy in industry
thus enabling them to carry out energy zudits and identify ways of improving efficiency in
energy consumption

Based upon the discussions and findings during the preparatory mission a specially

designed training course manual of approx. 800 pages was prepared. The manual is
comprehensive and includes parts for individual study
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A training course program was agreed upon dunng the preparatory mission and is
attached as Annex 1. The training comprised of lectures, educational films presentation,
practical exercises, work in syndicates and report preparation. The training was carried out
as per programme attached. The lecturers for particular topics are indicated in the
programme.

A list of the portable measunng instruments delivered to Ministry of Natural
Resources, Uganda, and used duning training, 1s attached.

The course objectives and timing were both nghily conceived but the attendance
was lower than expected - 17 participants (see attachments). Due to financial constraints of
local counterpart course couldn’t be organised as residential, neither the support (travci and
accommodation) for the participants outside the capital could be provided. Conseqguently,
the participants were mostly from the capitals or nearby towns.

2. PARTICIPANTS

The most of the participants were from industries where they were responsible for
maintenance and energy sector, or shift or chief engineers Few of them were technicians.
and the rest were engineers from ministries of industry or energy Their corresponding
place of work 1s indicated in the list

The number of participants was lower than planned (25 expected) and their level oi
knowledze was different, but smaller groups enabled more interactions and direct
communications between consultants and the participants. so that individual requirements
could be accommodatad. The interest in the course was very high and participants were
making plans to implement instantly in their own factories some of the techniques learned.

All of the participants were regularly attending the workshop From time to time
some of them were required to atiend short meetings at their workplace This is also a
reason more which supports residential type of workshop organization. because in that
case disruption by regular work duties would be minimal

One of the reason for lower attendance was that awareness of the management on
importance of energy conservation is low. therefore they were reluctant to release the staff
from the work duties Also, if the worksiops would have been organised as a residential, it
would have contributed to both higher attendance and more interactions between the
consultants and participants, and among participants themseives
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3. ACHIEVEMENTS

Energy Auditing Manual A comprehensive manual on industrial energy
conservation was prepared for the training course. All participants received a copy of the
manual. The aim of the manual is to allow the participants to continue studying
individually.

Practical Training. The participants’ main problem was lack of practical experience
and awareness of realistic energy savings possibilities, which has confirmed the initial
orientation to concentrate the workshop on practical aspects of Energy Auditing. The
practical training at the Uganda breweries was a very important part of the course. This
was when participants were trained in all the practical aspect of Energy Auditing, and the
things that could be most easily applied to their own factories.

Group Work. To be able to cope with the limited time and instrumentation
available, participants were divided into 3 groups and a group leader was nominated for
each group. Each group was given a task to analyse 5 energy subsystems in the brewery
according to the schedule prepared by trainers and to prepare a report on energy auditing
findings. It was a simultaneous training in project management and energy auditing The
group leaders were responsible to organise the work within the groups and distnbute the
specific tasks to the group members. The groups were also holding the round table
discussions, and members were exchanging experience from their own factories on
everyday problems

Groups were created having in mind participants background trying to achieve right
blend of mechanical and electrical engineers in each group. Group leaders were selected
with the assistance of local counterpart who was more familiar with participants abilities at
the beginning of the course. Group leaders are inicated on the list of participants.

Systematic Approach Each participant was given a set of data collection forms and
basic data on energy consumption/production in the breweries These were used as
worksheets helping them to advance through energy audit practical techniques in a
systematic manner (see Annex V1) Participants pointed out the appreciation of the
practical emphasize of the workshop, and the practical work with the instruments,
measurements and exercise in the factory in particular Basically, their main remark was
that they wanted to have more time for the practical work, but otherwise they were very
satisfy with and receptive for the methodology applied

Report Preparation. As a result each group has delivered a quite comprehensive
report on energy auditing results They were working on the report preparation
independently, with trainers helping them when necessary. In the end, reports were
evaluated by trainers, and relevance of the experience gained to the problems in
participants own factories was discussed

All the reports were quite comprehensive The participants demonstrated
understanding of the energy auditing objectives and principles in their reports. They
managed to cover all the important aspects of energy auditing in their reports within the
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time available. The differences between the reports of particular groups were mostly in the
completeness of report sections. Some group spent more time on, for example, accurate
calculation of the radiation heat losses of the boiler on the account of analysis of
refrigeration system. The reason for that was the lack of experience in assessing the
relative importance of single tasks within the overall objective of assessing the energy
conservation opportunities in the whole factory. The particular interest was paid for
translating energy savings into monetary savings, describing this way the financial benefit
of the energy conservation opportunity implementation.

Deliveries. Each participant received a copy of training manual, energy audit
questioner, and set of worksheets. National counterparts were provided with the set of
instruments as specified in attachments and remaining copies (up to 26) of the manual. In
addition, a set of 12 short video films (15 min. each) describing relevant topics in energy
auditing, ENCONET's software package for energy consumption analysis, and a copy of
ENERCOST - UNIDO software for financial evaluation of energy conservation
opportunities were also provided to the local counterparts.

Local counterpart. Mr. M'S Wamboga and Mr. WM. Wakoli of MINISTRY OF
NATURAL RESOURCES were instrumental in providing the facilities for workshop
implementation We discussed the workshop programme during the preparatory mission
and prior the workshop, and the methodology proposed and applied was praised by Mr
Wamboga Unfortunately, he got ill afier the first day of the workshop, so could not work
more closely Therefore Mr. Wakoli was in charge to provide the necessary logistical
support

The local counterpart provided for transportation for participants and trainers, daily
refreshments. lecture room and facilities, photocopying and secretarial assistance

4. RECOMMENDATIONS

There is a great need for training courses in energy auditing and industrial energy
conservation in Uganda. The completed course on energy auditing can be carried out a
number of additional times in order to reach more industries, and participants from other
regions. What is also lacking is awareness of energy conservation potentials on all levels
from the equipment operators, to engineers and managers, accountants and policy makers
This facts makes difficult to promote energy efficiency and introduce energy management
into everyday practice.

The workforce in Uganda has adequate level of theoretical knowledge. What is
lacking, however, is the practical experience in how to carry out energy audits,
identification and design of energy cost reducing measures and how to plan and carry out
implementation of these.

Besides. it should be noted that according to our opinion, the participants in
Uganda were less aware of importance and potentials of energy conservation and less
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familiar with basic techniques and instrumentation for energy auditing A reason for that
could be that Uganda was less exposed to technical assistance in energy field before. To
our knowledge there were no similar projects previously carmed out in Uganda, while in
Ethiopia and Tanzaria similar projects were supported by the World Bank before.
Consequently, the interest of participants, although very high in all the countries, was
particularly strong in Uganda after reaching the initial results on potential savings from the
practical exercises, which were a real revelation for them. Even more, the participants form
the Uganda Breweries, which was the case study factory, spent extra hours over weekend
to get more in depth in the analysis of the factory energy consumption. Therefore. we
firmly believe that additional assistance in energy conservation field in Uganda is botk, very
much in need and to reach keen and eager to learn audience.

It is not to say that the other countries do not need the assistance any more, but
that the positive impact of the pervious assistance can be recognised, which is only
encouraging to continue with further efforts to put energy conservation on the every day
agenda of both, policy makers and industnalists.

The environmental auditing, which was briefly introduced. also raised considerable
interest. which indicates that the needs for training and assistance in this area have to be
assessed.

According to the participants remarks, the other problems are

-fack of the support from top management,

-lack of awareness on energy conservation potentials,

-missing or out of order instrumentation in the factories which is necessary to
monitor and control energy consumption,

-lack of continuous energy consumption analysis and monitoring.

-lack of information on and availability of energy efficient technologies,
-need for additional training on preparation of financial proposals

for energy conservation projects

Regarding the workshop itself. the main remark was that the time was somewhat
short for the ambitious programme prepared, and that the residential course would be
probably more effective in achieving the training objectives However, participants were
pleased with the emphasize on the practical work, and some of the skills practiced were
revelation for some of them.

To address the problems recognised, more workshops should be held but as a
residential in other regions of Uganda, and focused on particular industrial branch. This
way it would be possible to go more in depth into related technologies and emphasise
relevant practical aspects for the selected industrial branch

Pilot energy conservation projects should be carried out in close co-operation with
the staff of selected industrial plants and local counterpart - MINISTRY OF NATURAL
RESOURCES, which could continue the work in the future.

Another essential part is to increase the awarencs. of these questions among top
management so that the companies really pay attention to cnergy conservation
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To summarised, the following is recommended:

-to screen the needs for training on energy conservation and environmental
problems in the countries for different target groups such as operators, engineers,
managers, trainers, policy makers, financial people, etc.

-10 prepare and held seminars for top management on financial aspects of energy

conservation opportunities,

-additional workshops on energy auditing for specific industnial
sectors in other regions of Uganda,

-implementation of energy conservation projects in selected factories,

~training on use of UNIDO's ENERCOST software package.

5. ACKNOWLEDGEMENT

It is our pleasant duty to thanks to staff of MINISTRY OF NATURAL
RESOURCES, Kampala, and local UNIDO office in Uganda, who all did their best to
facilitate successful workshops implementation. The staff of Uganda Brewery were also
instrumental in providing opportunities for practical training.

Finally, participants motivation and hard working approach were crucial for the
Workshop success.
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NATIONAL WORKSHOP O ENERGY AUDITING TECHMIQUES
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LIST OF PARTICIPANTS

1. Mr. J. NDIBWAMI, (Cheif Engineer), NYTIL.

2. Mr. G. MATOVU, (Electrical Engineer) Uganda Breweries Ltd.

3. Mr. K. KAPS (Project Engineer) Uganda Breweries I‘"d-,Group Leader

4. Mr. G.MABWEIJANG (Mechanical Engineer} BAT Group Leader

5. Mr. RUBAIJANIZA (Electrical Supervisor) Crown Bottlers Ltd. Group Leader

6. Mr. P.J.K.MUKUNYA (Principal Comsercial Engineer)
tganda Electricity Board.

~J
'

Dr. J.K.D. HIGENYI {Associate Professor) Makerere
University, Faculty of Technology.

8. Mr. A.h SEBBIT (Lecturer),Makerere University,
Faculty of Technology.

9. Mr. M.KAKURU (Principal Commercial Engineer), Ministry of
Trade & Industry.

10. Mr. A. BUYUNGO (Mechanical Engineer) Min. of
Natural Resources.

11. Mr. S.0PEJO {(Mechanical Engineer) Ministry of
Natural Resources.

12. Mr. J. MABIRIZI (Mechanical Engineer) Ministry of
Natural Resources.

13. Mr. M.S. WAMBOGA (Commissioner Energy Conservation)
Ministry of Natural Resources.

14. Mr. G.W.KAYONDO (Engineer, Energy Consultant)
Ministry of Natural Resources.

15. Mr..G.M. KIMULI (Research Officer) Ministry of
Natural Resources.

16. Mr. W.M. WAKOOLI (Energy Statistician) Ministry of
Natural Resources.
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MEASURING INSTRUMENTS FOR THE ENERGY AUDIT TRAINING

2 pcs

1 pcs
1 pcs
1 pcs
1 pcs
2 pcs
I pcs
1 pcs

2 pcs

2 pes

2 set

COURSE

Electronic thermometer, Testoterm
Silicon paste

Infrared non-contact thermometer
Solomat humidity meter

Testovent 490 air velocity meter
Prandt] tube

Micromanometer, electronic, digital
Stop clock with 100 mm dial
Bestobell steam leak detector
Electrical energy analyzer
Clamp-on Mulimeter MX 1200
Combustion efficiency analyzer Neotronics
Lux Meter

Notebook Computer, 4 MB RAM, 80 MB hard disc
with Windows 3.1, MS Word 2.0, MS Excel 4.0

Portable CANON Bubble Jet printer (BJ-19)

diskettes 3.5" and ribons
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IN THE UGANDA BREWERY

WORKPLAN FOR THE PRACTICAL ENERGY AUDITING

ENERGY GROUPS
SYSTEMS ] 2 3
THURSDAY | THURSDAY FRIDAY
1. STEAM 500 1030 500
5 COMPRESSED AIR FRI([))(;\Y THUP;)SODAY THUR?DAY
9 9 1030
3. REFRIGERATION | 'MDAY | FRIDAY | THURSDAY
10 9 900
4 ELECTRICAL THUR?(I))AY FRII?/;\' MOl\(I)DAY
103 103 900
MONDAY MONDAY FRIDAY
5. WATER 400 400 1030

6. OTHERS




