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“XECUTIVE SUMMARY
-
Jordan imports nearly all of the energy it uses, with the industrial and power generating
sectors accounting for over 40 percent of the country’s energy consumption. To
determine the potential for energy conservation, audits of large enterprises were carried
out in 1985-1986 as part of a World Bank Project, and the Industrial Energy
Department of the Ministry of Energy and Mineral Resourzes (MEMR) has begun a
program of audits of medium and small enterprises. Results from the audits performed
to date suggest that 4-5 percent of national oil consumption could be saved in the
industrial sector, equivalent to about 150,000 tonnes of fuel oil or about U.S. $20
million per vear.

The promotion of energy elficiency throughout the industrial sector can therefore result
in significant benetits to Jordan, The MIEMR requested technical assistance through
the U.S. Agency for International Development (USAID) mission in Amman to
develop and implement an industrial energy conservation plan. With the support of the
Office of Energy within USAID’s Bureau for Science and Technology (S&T/EY),
funding for a diagnostic study was provided under the Energy Conservation Services
Program (ECSP). A brief mission was therefore undertaken by Mr. B. G. Tunnah of
RCG/Hagler, Bailly from January 9 to 17, 1988, with the following objectives:

(1) To review activities to date and assess the potential for energy savings in
Jordanian industry

(2) Toidentify the main barriers to energy efficiency that must be addressed by
the MEMR

(3) To develop recommendations for an energy conservation plan

(4)  To identify priorities for ECSP involvement, including possible budgets for
technical assistance.

Discussions were held with representatives of the government, 0anks, private-sector
industrial enterprises, Chambers of Trade and Industry, the University of Jordan and
USAID. The main problems to be addressed are believed to be the following:

(1) Lack of awareness of the potential benefits of energy efficiency

(2)  Inability to define energy-related problems at the plant level in engineering
and cost terms

(3) Inability to evaluate technical options and to present the financial case for
investment

RCG/I1agler, Bailly, Inc.



EXECUTIVE SUMMARY 2

(4) Difficulties with implementation of conservation projects
(5)  Lack of private-sector consultancy support

(6)  Lack of cnergy accounting in enterprises

(7)  Lack of funds for conservation investments

An energy efficiency program must therefore address these issues. A long-term
program is recommended based on the elements of pricing (already the suhject of an
ongoing project),’ information, advice and technical assistance, incentives and, to a
significantly lesser extent, regulations.

A program for improving energy efficiency through Jordanian industry fits well in the
context of the JSAID Mission policy. whose objectives include? improving ; roductivity
and increasing private-sector involvement iy the support of manufacturing industries.
The program described 1 this report recognizes the potential for substantial private-
sector involvement in energy conservation, and emphasizes the short-term need to
improve the capabilities of Tocal firms to assist industry in the more efficient use of
energy resources. The program also recognizes the role of the existing Industrial
Energy Department (IED) of the MEMR as a catalyst to stimulate energy efficiency --
working primarily through private sector firms -- by coordinating training programs and
commissioning local firms to conduct audits, prepare promotional materials, and
provide specific productivity improvement services such as a combustion testing service
for industry. The present role of the IED/MEMR, which entails undertaking audits for
factories and helping implement efficiency measures, would be modified under the
proposed program to promoic general energy awareness and support the development
of a strang local capability to serve Jordanian industyy. The IED/MEMR will continue
to be deeply involved in energy efficiency through the monitoring of energy
consumption trends and through the promotion of government policies supportive of
the rational use of energy.

An action plan in support of an energy conservation program is detailed in this report.
The activities are divided into five tasks:

Task I Carry out capability and needs assessments, primarily an appraisal of
private-sector capabilities

Task 2:  Conduct promotional activities, including development of promotional
materials and "awareness” seminars for plant owners, with a major role
played by local firms

This project is being undertaken by the Meta Systems Division of RCG/Hagler, Bailly with AID
funding,.

Jordan Action Plan, March 1988 (USAID Mission, Amman)

[1S]
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EXECUTIVE SUMMARY 3

Task 3:  Carry out training, especially of engineers from private-sector consulting
firms

Task 4: Provide information, advice, and technical assistances, including a pilot
program of combustion testing services, primarily through private sector
firms

Task S0 Study incentives and regulations, including a series or special studies

contracted to local firms and university departments.

Detailed proposals for cach activity are given in the main text. Promotional materials
are listed, for example, and a number of training courses arc proposed for a wide range
of audiences. A series of special projects is proposed to studv possible incentives and
regulations.

A time table is proposed for the remainder of 1988, during which technical assistance
would be provided through the ECSP. A corresponding budget estimate is provided.

The results of the proposed program should be:

(1) Asignificant transfer of knowledge and experience about industrial energy
efticiency to the private sector in Jordan, through the local consulting

engineering firms and the industrial enterprises themselves

(2) A better understanding of the benefits and further potential for energy
savings, providing a basis for considering future funding of a longer term and
broader encrav dernand management activity

(3)  Enhancement of the capability of the IED/MEMR to promote energy
awareness, to monitor energy efficiency, and to develop policy initiatives
that will stimulate further gains in productivity.

We believe that the proposed program will serve as a testing ground for assistance to
the growing private sector in Jordar, and that the lessons learned in 1988 could provide
a solid groundwork for expanded activities in 1989 and beyond. The energy-related
service industry should be an ideal subsector to demonstrate the benefits that can be
achieved through cooperation between the AID Mission, the government, ang private-
sector entreprencurs. The potential benefits 1o Jordan from increasing industrial
energy cfficiency are significant, and we believe that the proposed program will be able
te capitalize on the cvident enthusiasm for energy efficiency that exists in many
enterprises and institutions.

RCG/Hagler, Bailly, Inc.



1 BACKGROUND

Jordan is at present almost entirelv dependent on imported energy, mainly in the form
of crude oil and petroleum products. Although world oil prices have falien in recent
years, the share of oil imports remains around 10 percent of total imports. The
industrial and power generating sectors account for over 40 percent of national energy
consumption of commercial fuels. Industrial energy use is therefore an important area
for promoting improvements in efficicney.

Various activities relating to energy cfficiency have been undertaken in recent years.
Of particular relevance was a series of energy audits carried out in industrial plants with
the assistance of Bechtel as part of a World Bank project in 1985-1986. These audits
covered 14 farge plants that represented the 10 largest subsectors of energy use --
petroleum refining, fertilizers, steel, cement, phosphates, potash extraction, glass,
ceramics, bricks, and power generation. The energy conservation neasuvres
recommended as aresult of the audits would reduce Joran’s oil consumption by 3
percentand have an average payback of 5 of less than 3 years. In general, the Bechtel
study concluded that the Laree plants were reasonably efficient in energy terms and that
most operated with specific energy consumpiions close to international standards,

While Jordan's industrial sector is dominated by a few major companies in the
subsectors indicated, there are a large number of small and medium-sized enterprises in
other subsectors, There are almost 1,300) enterprises employing 5 to 25 employees,
mostly in the food manufacturing, mining and quarrying, furniture and wood produets,
mineral products. machinery, and clothing subsectors (sce Exhibit 1),

The enzrgy efficiency of small- and medium-sized cnterprises has not been studied to
any great extent to date, although the Industrial Energy Department of the Ministry of
Energy and Mineral Resources (IED/MIEMR) has made a start by conducting audits in
19 establishments. The potential for savings indicated in the IED/MEMR audits
ranges from 7 percent to 30 percent, as shown in Exhibit 2. Puybacks under 1 year are
the rule, not the exception. The measures proposed as a result of the audits include:

() Improved operating and maintenance techniques

(2) Better housckeeping

(3)  Better energy monitoring and management

(4) Heat recovery from flue gases and process streams

(5) Improved process control and combustion control

(6) Heuvy fuel oil preheating

RCG/Hagler, Bailly, Inc.



Distribution of Enterprises, 1984

Exhibit 1

0-5 5-25 25+
Industry Type Employees Employees Emplovees Total
Mining and quarrying 28 130 3 161
Food manufacturing 412 279 35 726
Beverages 0 5 11 16
Cigarettes and tobacco 0 3 1 4
Textiles 72 37 9 117
Clothing 611 107 10 728
Leathei < leather products 25 4 2 31
Footwear 75 22 4 101
Furniture & wood products 967 121 12 1,100
Paper & paper products 1 9 6 16
Printing & publishing 43 49 8 100
Chemicals & chemical products 5 32 24 €1
Petroleum refining 0 0 1 1
Rubber & rubber products 4 0 0 4
Plastic & plastie products 4 28 22 54
Non-metallic mineral products 600 223 25 648
Basic metal products 7 14 9 30
Non-electrical machinery 1,045 188 27 1,260
Electrical machinery 4 6 2 12
Transport equipment 0 3 1 4
Miscellaneous 7 0 0 7
Energy electrical products 0 0 3 3
Industrial services 2,937 209 3 3,149
TOTAL 6,847 1,469 217 8,533

Source: Industrial Census 1984, Department of Statistics, Amman.
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Exhibit 2

Summary of Potential Energy Savings
In Small- & Medium- Sized Industries

Plant

General Plastics Industry

Arab Pharm Manu. Co:
A, Salalem factory
B. Buheria factory

United Indust. Batterics factory
Jordan Pipes Manufact.
Jordan Sewing & Netting Ind.

Moh’mad Asaad Polystyrene
fuctory

Modern Fiour Mills
& Macaron Factories

Yeast Manuf. Indust.
Rafia Ind. (Plastic Bags)
Jordan Rock Wool

Jordan Iee & Acrated
Water Co.

ICA

National Indust. (paper)

Jordan Wood Manu.
& Production Co.

Jm (JD/YR) % Saving
3,000 4,000 20.0%
3,000 4,000 20.0%

15,000 10,000 11.0%
7,000 10,000 9.0%

20,000 25,000 30.0%

20,000 23,000 11950

10,000 24,000 30.0%
3,000 8,000 7.0%
4,000 11,000 15.0%

450 2,600 7.0%
3,500 12,600 25.0%
2,500 19,803 9.0%
6,000 23,000 17.5%
5,000 26,000 12.0%

76,000 116,000 340

102450 205000 150%

Period (YR)

<1

<1
1.5

<1
<1

<1

<1

<1
<1
<1

<1

A
[t

&

In addition, audits were performed at the Arab Center for Pharmaceuticals and Chemicals, Universal
Chemical Industries, Steel Mesh Industrial Co., Jordan Siper Paint Co., and Jordan Carbon Co; no

conservation measures were identified. The Jordar Wood Manufacturing and Production Co. is now shut

down; data for this plant are not included in to:als.

Source: Industrial Encrgy Department, MEMR, January 1988.



BACKGROUND 1.4

(7) Substitution of heavy fuel oil for diesel fuel
(8) Improved lighting systems

(9) Improved thermal insulation

(10) Minor process modifications,

The potential savings through broad application of these types of mearures in small-
and medium-sized enterprises throughout the industrial sector are estimated to be in
the region of 4-5 percent of national oil consumption, amounting to 150,000 tonnes fuel
oil per year and valued at about U.S.$20 million per year.

Inview of these significant potential benefits 1o Jordan, the MEMR requested technical
assistance through USAID Amman to develop and implement an industrial energy
conservation plan. This assistance was to be provided under the Energy Conservation
Services Program (ECSP). A brief mission was undertaken by Mr. B. G. Tunnah of
RCG/Hagler, Bailly rrom January 9 1o 17, 1988, with the following objectives:

(1) Toreview activities to dute and confirm the potential for energy savings in
Jorcanian industry

(2)  To identify the main barriers to energy efficiency that must be addressed by
any conservation program

(3) To develop specific recommendations for such a program

(4)  To identitv priorities for ECSP involvement and corresponding budgets for
technical assistance.

Discussions were held in and around Amman, with the emphasis on the problems of
small and medium-sized enterprises and or how these firms might be encouraged to
become more energy efficient. The following people were met and all provided useful
ideas and opinions that are incorporated in this report:

Rashad Aburas Director, Industrial Energy Dept., MEMR

Ali Anani Manager, Renewable Energy Dept.,, MEMR

Yasin Shahzada Assistant Director, Amman Chamber of Industry

Rafik Omar Director, Rescarch and Information, Amman Chamber of
Trade

Tayseer Wahbeh Manager, Technical Dept., Industrial Development Bank

Mugbel Rashid Head, Technical Division, Industrial Developmant Bank

RCG/Ilagler, Baitly, Inc,
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Samar Rasas

Hani Khammash

Amal Abboushi
Abdel-Karim Alawin
Abdul Kharim
Hazem Asfour
Munir Zeine

Salah Sayed

Lvle Weiss
Farid Salahi
Mark Kraczkiewicz

Richard Rousseau

Amman Chamber of Tndustry (Industrial Products Exhibition)

Technical Assistant to Managing Director, Jordan
Cement Industrics

Asst. Refinery Manager, Jordan Petroleum Co. Ltd.
Process Engineer, Jordan Petroleum Co. Ltd.
Process Manager, Jordan Petroleum Co. Ltd.

Plant Manager, Jordan Rock Wool Ind. Co. Ltd.
Jordan lee and Acrated Water Co. Ltd.

Chairman, Chemical Engineering Faculty, the
University of Jordan

Engineering Dept., USAID Mission, Amman
Engincering Dept., USAID Mission, Amman

Regional Fconomist, USAID

Project Officer, USAID

In‘addition to this background, the report consists of five sections. Section 2 examines
the main problem areas that ave restricting improvements in energy efficiency in the
industrial sector, and Section 3 provides specific recommendations for a conservation
program to address these problems. The program emphasizes the private sector’s
potential role in providing services to help industrial enterprises improve their energy
efficiency. In Section 4, technical assistance activitics are defined for the next 12
months, and corresponding budget estimates provided in Section 5 for various elements

of the program.

RCG/Hagler, Bailly, Inc.



2 BARRIERS TO ENERGY CONSERVATION

In the manufacturing industry in most countries, a gap exists between the energy that is
saved and the potential for savings that appears to be technically possible and
financially justified. For example, a study completed about S years ago in England!
examined the actions of various plants and compared them with their potential savings.
Very few of the plants had implemented the full varicty of possible energy saving
measures: half the firms in the sample had achieved Iess than 50 percent of their
potential savings. Of the many possible barriers to implementation of cnergy efficiency
measures, the most important were found to be:

(1) Adack of knowledge of what is technically possible

(2)  Poor management attitude to cnergy conservation aud the lack of effective
energy reporing systems

(3) Inaccurate or inappropriate capital investment evaluation methods.

In the discussions with representatives of a wide range of Jordanian industrial
enterprises and other organizations, these barriers were again evident. A number of
other problems, which are perhaps less evident in the developed countries of Europe
and the United States but are important in Jordan, were also identified and are
described below,

Of course, many industrial enterprises in Jordun (and in many other countries) are
suffering from underutilization of plant capacity, lack of sales, and lack of profits. Even
in the best managed plants, energy efficiency will deteriorate significantly when
throughputs are reduced. At times of low utilization and low profits, it is thus especially
important that every effort be made to reduce energy wastage and save roney. When
sales are down, savings in energy bills translate into a distinet competitive advantage for
the factory concerned.

LACK OF AWARENESS OF POTENTIAL BENEFITS

The lack of awareness of the potential benefits was the problem most mentioned during
discussions. It appears that senior factory managers and factory owners are {requently
unaware of the substantial benefits to profitability that energy efficiency can bring.
Energy is a major element of manufacturing costs in many industries, ranging as high as
35 pereent for energy-intensive industries such as cement, brick-making and steel,

“Lacrgy Conservation Investment in Industry; An Appraisal of the Opportunitics and Barriers",
Encrgy Paper No. 50, U.K. Dept. of Encrgy, HMSO, London, 1982.

RCG/Nagler, Batlly, Inc.



BARRIERS TO ENERGY CONSERVATION 2.2

depending on local conditions. For many factories, energy is thus a cost that can be
significantly controtled by management.

Improvements in the efficiency with which energy is used in the manufacturing industry
can be translated directly into increased profits. Many of the measures that need to be
adopted to increase profits cost little or nothing to implement. Furthermore, plants can
often save over 30 pereent of their energy bill by implementing only those measures
with a paybaci of less than 2 years, During the discussions in Jordan, the example was
quoted of one factory whose electricity bill was reduced by almost 50 percent by
installing low-cost power factor correction equipment and by monitoring electrical load
more carefully during peak periods. For several years, it appears the factory had becn
paying substantial peak load and power factor penalties without realizing it. It is quite
likely that many other factories are failing to adopt even the simplest "housekeeping”
measures to cut their energy costs.

To raise the level of awareness of energy conservation as a means to increase profits
and thus boost the competitive position of an enterprise, we believe it is essential to
start at the top. Factory owners and senior managers must be provided with informa-
tion on the typical levels of energy expenditure in their subsectors and should be
encouraged to check how their factory compares. They also need informaiior on how
energy efficiency might be improved at their factery.

Energy nanagement is a relativelv new munagement function and it is most important
that the decision makers in Jordanian industry understand that energy can be managed
as efficiently as such resources as labor, raw materials, and finance.

INABILITY TO DEFINE PROGLEMS

Partly through lack of awareness of the potential benefits of energy efficiency, there
appears to be an inability in small and medium-sized enterprises te define energy-
related problems and to idzntify specific areas where savings can be made. During the
in-country visit, we noticed several examples of energy being wasted, situations that
would have been identified by anyone carrying out a simple energy audit. Having
realized there is an energy-related problem, it is of course essential for a manager or
engineer to be able to define the problem in technical, quantified terms; a lack of
expcrienced engineering personnel in the typical small enterprise is apparently a serious
barrier to improvements, especially in the absence of outside help.

INABILITY TO EVALUATE TECHNICAL OPTIONS AND PRESENT FINANCIAL
CASE

As we have indicated, no-cost/low-cost housekeeping measure:s are frequently ignored,
Where capital investment may be involved, small- and medium-sized enterprises tend to
lack the technical skills needed to cxamine the range of options for improving energy

RCG/Hagler, Bailly, Inc.



BARRIERS TO ENERGY CONSERVATION 23
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eftiviency and select the most cost-effective solution for a specific situation. Equally
important is the financial evaluation of potential conservation investments. If a plant
owaer cannot be convinced that an investment is financially attractive, he clearly will
not invest his money. A comprehensive technical discussion is unlikely to be convincing
to an entreprencur running a small business.

Engineers must be trained to present the case for energy e'ficiency in financial terms,
inciuding an appraisal ¢f any risk factors involved. Too many engineers fail to
recognize that energy management is as much about communication as calculation, and
too many have insutficient experience in financial matters. To achieve good results, an
engineer should have a basic understanding of the financial situation in his company; he
must be able to relate bis conservation ideas to the contribition they might m:ke to
company profits,

Energy efficiency has to be "seld” to senior management and plant owners in terms they
can understand. -\ national program to promote energy conservation must address this
problem through traming courses that help engineers present the case for conservation
in a manner most likely to convinee decision makers to invest.

DIFFICULTIES WITH IMPLEMENTATION OF CONSERVATION PROJECTS

When a decision is made to invest in energy efficiency, it becomes the responsibility of
someone in the plant, nsually an engineer, to carry out the implementation phase.
Experience in project implementation appears to be lacking, and there is also a lack of
outside consulting enginecring capability to help the plants at the implementation stage.
We were told by the oil refinery management that they are often approached by small
firms for technical assistance to carry out improvements to their utility or process
systems. Severai examples were quoted of help being given on cooling water and boiler
water treatment problems because the small firm had no experienced engineers of its
own and was unable to find suitable local consuiting firms to assist.

We were also told that manufucturers representatives in Jordan are often not
competent to offer proper technical assistance when nesded, but rather are merely
salesmen. We were told of one case in which a factory wished to insulate its
refrigeration system. Insulation for a cold system must obviously be capable of
operating effectively at low temperatures at which atmospheric water vapor could
condense. Insulation must therefore be resistant to water ingress as well as being
effective as a thermal insulator. To date, four local suppliers have claimed to have the
right product; four times, the insulation has failed after a few months and the plant is
again looking for the proper materials.

RCG/Hagler, Bailly, Inc.



BARRIERS TO ENERGY CONSERVATION 24

LACK OF OUTSIDE CONSULTANCY SUPPORT

Lack of awarenzss and inatility to define and solve problems are made all the more
sericus because of a noticeable luck of local consulting engineer support in Jordan, We
were told on several occasions that a plant manager who believes he has an energy-
related problem cannot readily turn to local firms for advice and technical assistance.
Apparently, local consulting engineering firms thernselves lack experienced engineers
capable of diagnosing and rectifying problems related to industrial processing. We
were told that many Jordanian consulting firms offering technical and engineering
services are quite proficient at handling matters concerning buildings (e.g., central
heating systems, electrical wiring, air conditioning, lighting) bu! thai services concerning
industry and energy matters on a larger scale are very difficuli to obtain.

[n fact, we believe that this situation presents an excellent opportunity to enhance the
capability of the private sector to help local industry improve energy efficiency. Many
of the basic principles, calculation procedures, and design methods used in industrial
cnergy eificiency work are common to those used for buildings-related projects. Special
training courses for engineers and exposure 1o energy efficiency work in industrial
plants will address the lack of support to local industry. By improving the ability of
consulting engineering firms to provide the relevant services and by stimulating an
increased awareness of the potential benefits of energy efficiency in industrial plants,
the proposed program cun create business opportunities for the private sector and thus
generate additional empleyment for technicians, graduate engineers, and managers.

Unfortunately, there was insufficient time during the mission in January to visit local
consulting firms and discuss industrial sector problems with them. The initial stage of
the preposed program therefore includes a thorough evaluation of existing capabilities
and the requirements for upgrading them.

LACK OF ENERGY ACCOUNTING IN ENTERPRISES

One reason for a lack of awareness of the significance of energy as a production cost
may be the failure of bonkkeeping in stall- and medium-sized enterprises to identify
energy consumption as a separate "line iten.” Energy is viewed as just another cost or
overhead that has to be paid at the end of the month. In one meeting in Amman, the
suggestion was made that owners are often totally ignorant of the proportion of
manufacturing costs represented by energy in their factory. It was also said that owners
are often unwilling to give factory employees any information about costs or other
financial matters. One of our site visits supporied this contention, because the plant
manzger was unable to produce any cost or consumption data for fuels. The
information was kept by the accounting department at the head office in Amman. A
plant manager cannot be responsible for controlling energy costs if he is ignorant of
what those costs actually are.

RCG/Hagler, Baitly, Inc.



BARRIERS TO ENERGY CONSERVATION 2.5

Without proper accounting for energy and distribution of cost information to managers
in an enterprisz, effective energy management is impossible. Much useful work can be
done to promote the collection and analysis of routine energy consumption data in
plants as a necessary precursor to improvements in energy efficiency.

LACK OF FUNDS FOR CONSERVATION INVESTMENTS

Leaving aside the fact that many conservation measures require little or no capital
investment but merely good management of processing activities, there appears to be a
problem in finding funds for investment in energy conservation measures. For any
given factory, it may weil be that the case for investment has not been made
convineingly or it may be that the factory does indeed lack financial resources.

As part of the mission in January, a discussion was held with the Industrial
Development Bank. The Bank operates an active "Small Scale Industries and
Handicrafts Fuad," which approved 404 loans totaling JD 1.239 million in 1986 (an
average of JD 3,068, or approximately U.S.$9,200). Data in the Bank's 1986 Annual
Report show the loans were in a variety of subsectors:

No. of Total JD per
Subsector Loans JD Loan
Fooad Products 36 291.400 3,388
Maintenance (Cars and Others) 66 202,300 3,065
Metal Waorks 03 199,200 3,162
Garments and Knitting 48 140,700 2,931
Carpentry 49 137,100 2,798
Building Materials 47 122,000 2,596
Printing and Photography 21 74,700 3,557
Leather Products 5 14,500 2,900
Others 19 57,400 3,021
Total 404 1,239,306 3,068 (average)

These data show that the Bank is quite accustomed to providing relatively small loans
to erterprises. Although there was no record of an application being made for an
ercgy-related project, such an application would be considered on the same basis as all
other loan applications from industrial cnterprises.

The typical interest rate for loans from the Industrial Development Bank is about 9
percent, with repayment terms agreed with the borrower, taking into account his ability
torepay. Inother words, the Bank is willing to consider loan applicaticns for energy
conservation projects, and repayment loans could, in principle, be made from the
energy savings gencrated by the project. The Bank conducts its own appraisal of the
project. Where an enterprise wishes to study an energy-related investment in some

RCG/Hagler, Bailly, Inc.
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BARRIERS TO ENERGY CONSERVATION 2.6

detail, the Bank’s "Technical Assistance Fund" is available to lend money for studies for
a service charge of 2 percent of the amount borrowed.

We therefore believe that difficulties in obtaining funds for worthwhile energy
efficiency projects may be exaggerated. We believe the problem of funding should be
investigated further, taking into account the actual experience of enterprises, but we are
not convinced that a good project, with little risk and with a skort payback period (as is
the case for the majority of energy efficiency projects), will be unable to obtain financial
assistance on acceptable terms from the Industrial Development Bank or other private
banks in Jordan. The need for a special government-supported loan guaraniee
arrangement (which was raised during discussions with plants) must be looked into
carefully, as we have no evidence at this time that such a scheme is a prerequisite to
project implementation.

RCG/Hagler, Bailly, In~,
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An energy eiriciency program must address the major issues of awareness (especially at
top management levels), technical skills to identify and resolve energy-related
problems, proper financial evaluation of potential investments, and above all the lack of
a vigorous private sector that can provide services to local enterprises seeking to
improve energy efficiency.

We prepose a program that develops private-sector capabilities in the area of energy
efficiency services and, at the same time, helps the IED/MEMR strengthear its role in
coordinating and monitoring energy efficiency activities and proposing energy policy
initiatives. The program is structured to support the Mission private sector program as
expressed in its Action Plan (March 1988), which includes:

° Strengthening business management and industrial engineering training
institutions
. Expanding or establishing privite-sector organizations and associations

supportive of growth in the manufacturing and services industries,
broadening the standards and certification functions of these associations,
and strengthening their ability to initiate policy dialogue with the
government on issues pertinent to the development of their respective
industries

° Strengthening business service industries to provide technical assistance to
improve local manufacturing, developing a Inzai market for such services,
partly through the formatior. ¢f model service firms, and exploring potential
regional markers for the export of these services.

The proposed program for industrial energy efficiency consists of five tasks:

Task 1. Carry out Capability and Needs Assessments

Appraise existing private-sector capabilities ( e.g., consulting engineering firms,
equipment suppliers, university departments); identify key organizations and

appropriate channels for program implementation; define training and resource
needs; conduct review of IED/MEMR staffing and training and resource needs.
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Task 2: Conduct Promotional Activities

Develop and distribute promotional materials to raise energy awareness;
conduct seminars for plant owners and seninr managers; carry out demonstration
projects in selected plants.

Task 3; Carry Out Training

Train private-sector engineers to conduct audits, feasibility studies, and project
evaluations, and to develop and implement energy efficiency programs in plants;
provide specialized training for plant operators and supervisors; coonerate with
the University of Jordan in conducting "further education courses"; provide
appropriate training for IED/MEMR :+aff; provide support te the Jordan
Institute of Munagement on energy-related matters.

Task 4: Provide Information, Advice, and Technical Assistance

Establish an energy information center (including library) to make available to a
wide audicnee reports, books, and video filras on industrial energy efficiency;
provide lists of local consnlting engineering firms and equipment suppliers, with
information on their capubilities and specialties; provide assistance to industrial
enterprises to obtain energy audit services and advice on program
implementation from suitable private sector firms or organizations; establish a
comprehensive data base at the MEMR to monitor energy consumption trends
and provide supporting information for energy policy initiatives.

Task S: Study Incentives and Regulations

Study possible incentives to promote energy efficiency and possible regnlatory
acuons (e.g., to enforce efficiency starndards).

In general, the work will be accomplished by the maximum use of private-sector firms,
with coordination and quality control by the IED/MEMR and specific technical
expertise contributed by U.S. experts provide by ECSP.

It is appropriate at this point to mention the topic of energy pricing. Rational energy
pricing is the basis for energy conservaiion policy. We believe that prices for energy
products that reflect the long term cost of supply are important as a signal to
consumers. In general, Jordanian energy prices are roughly at world market levels. In
any case, a major project is being undertaken by the Meta Systems Division of
RCG/Hagler, Bailly with USAID funding. A macroeconomic model is being developed
for projecting sectoral activities and energy demands. The pricing of both electricity
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and petroleum products is being investigated and recommendations developed for
restructuring electricity tariffs and controlling petroleum product prices. Optimization
of retinery operations is also under study. or this reason, the subject of energy pricing
does not feature in the proposed encray efficiency progran,

TASK I: CARRY OUT CAPABILITY AND NEEDS ASSESSMENTS

‘The first part of the program will consist or an appraisal of the capabilities of the
Jordanian private-sector with respect to services for improving industrial energy
efficiency. Lists of consulting engineering firms, experienced staff from university
depurtments and research institutes, and suppliers of energy-related equipment (such as
insulation, heat exchangers, and combustion instrumentation) will be assembled, and
selected firms and individuals will be interviewed. A joint effort is proposed. with one
technical expert from RC73/Hagler, Bailly working in conjunctien with one or two
engineers from the IED, MR, During the visit to Jordan in January 1988, it was
suggested that the IED/ME: Rm: 2 astart on assembling lists of firms and
individuals. As part of the appraisal, it will be necessary to collect brochures and
qualifications statements from firms, and to obtain lists of previous jobs related to
energy efficiency in the industrial or other sectors. Details of the training and
expericnee of kev personnel should be obtained during interviews; files of res' mes
should be compiled.

Based on the information gathered. the level of support available to industrial
enterprises will be assessed. The availability of services, or lack of them, can be
checked through interviews with selected plants and! professional associations. It will
then be possible to develop detailed recommendativns for training programs and
assistance with cquipment purchases (e.g., audit instruments, microcomputers).
Qualified organizations and individuals will be identified to participate in subsequent
clements of the program.

Bearing in mind the coordinating and monitoring role proposed for the IED/MEMR, a
similar assessment of staff capabilities and physical resources should be made at the
MEMR. Recommendations for assistance to the IED/MEMR should then be
developed.

As part of Task 1, we also propose to evaluate the potential market for energy-related
services in Jordan. The initial visit and interviews in January indicated there is little
demand by industrial enterprises for such services at the present time. Through a series
of interviews, it would be possible to assess the extent to which the promotional and
other activities of this program could translate into business opportunities for private
consulting engineering firms. The value that potential customers place on energy-
related services, and thus the price they might be willing to pay, will be a key to success
in achieving energy savings in the long term. It will, of conrse, be interesting to
compare the attitudes of plant owners and managers at the beginning of the program
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and after several months, to measure the extent to which the promotional activities and
services provided to selected firms have resulted in increased awareness and interest in
energy matters,

Finally, & cheek of the availability of pilot plants and testing facilities should be made.
For example, fucilities for combustior testing are available at the University of Jordan.
Cooperation with the faculty of chemical enginecring could be possible in several arcas,
such as specialized training for boiler and furnace operators. It would also be helpful to
be ablzs to use existing cquipment for such tasks as fuel testing (e.g., calorimeters) and
the testing of heavy fuel oil burners. This aspect of the "capability assessment” wonld be
reported as part of the overall study of private-sector capabilities.

TASK 2: CONDUCT PROMOTIONAL ACTIVITIES

[twill be important o make available a broad range of promotional materials to raise
the level of energv awareness of plant owners, managers, and engineers. There is
always atendency for enterprises in one industrial subsector to think that their
problems are different from those of enterprises in other subsectors. In fact, many of
the problems are common to numerous subsectors, and the techniques for identifying
problems, evaluating options, and developing solutions to energy problems are
essentially the same for all industries. For example, poor boiler operation occurs in all
industries and the remedies are generally the same in all plants. Only in terms of
process details are there likely to be differences, and relatively little contribution to
energy saving is made on the process side in most plants. Wide dissemination of
promotional materials that stress the common aspects of energy efficiency improvement
and deemphasize the differences between subsectors will help raise energy awareness
and should serve 1o encourage managers and owners of enterpriscs to learn from the
successes of others,

The vatue of sppointing eneray maragers in medium-sized and large enterprises should
also be publicized. Energy managers form a useful contact point in channeling advice
and mformation, and may be the subject of training programs at a subsequent stage of
the program,

Specific actividies proposed for Task 2 include:

(1) Conduct short seminars for plant owners and senior managers in selected
factories where money-saving ideas can be demonstrated in-situ. Three half-
day seminars, cach for up 10 15 people, should be conducted in a 1-week
period, with ail arrangements and initiatives being the responsibility of the
IED/MEMR and with technical support for the semnar content provided
through the ECSP. Seminars could be repeated in various locations around
the country,
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(2)  Prepare a series of technical guidebooks, adapted to Jordanian conditions,
from documents already published overseas (see Exhibit 3). This work
should be contracted 1o u suitable Tocal firm (ic¢2ntified in Task 1), whose
work would be supervised by the TED/MEMR.

(3)  Prepare a booklet, written in general terms, on the opportunities for energy
conservation in industrial plants, similar to that already published by the
MEMR for buildings (see Exhibit 4). Again, this work would be supervised
by the IED/MEMI, but contracted out to a local firm.

(4)  Publish atleast tive articles with practical advice on energy etficiency
Improvement in journals such as the monthly publication of the Amman
Chamber of Industry (see Exhibit 3) and the MEMR’s Eneroy Conservation.
Preparation of these articles should be shared among local firms, university
staff, and the TED/MEMR.

(5) Publish a regular report on enerey conservation trends, based on data
collected cach month by the IED/MEMR. This report will be issued from
the MEMR iwself and will include vuidelines on data monitoring, a
discussion of the analysis of data, and remarks on the interpretation of the
results,

(6)  Prepare areport on the relationship of energy costs to total munufacturing
costs for a broad range of industries. "ITiis report could be published as a
small booklet and distributed to members of the Chamber of Industry.,
selected government departments, banks involved with lending to industrial
enterprises, the University of Jordan engineering faculties, utility companies,
and the Chamber of Trade.

The survey work required to colleet basie data could be done by a local firm or
by graduate students ot the university under the genera! direction of, for
exampie, Mr. Rafik Gmar of the Chamber of Trade, who would also participate
in datacanaiysis. The study results could be linked to the competitive advantage
of export-oriented Jordanian industiies. The final report will be published under
the auspices of the IED/MEMR.

(7)  Setup two demonstraiion projects in Jordanian fuctories.! These
demonstrations will illustrate the procedures used for energy audits,
monitoring and targeting, cost-benefit analyses, and feasibility studies, and
will include implementation of one or more no cost/low cost measures. The
demonstrations will thus illustrate, from start to finish, the typical techniques
and procedures tor improving energy efficiency.

The botding plant for Pepst Cola has been offered as one such site.
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Exhibit 3

EXAMPLE OF TECHNICAL GUIDEBOOK
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Exhibit +4
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Exhibit 5

MONTHLY PUBLICATION OF THE AMMAN CHAMBER OF INDUSTRY
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The demonstration factories will also serve as case studies for the seminars for
plant owners (activity 1) and as training sites for various courses planned for

later in 1988, The procedures used and results obtained will be reported in
detail and the report made available 10 industry. On request, the JIED/MEMR
will arrange short plaat inspection visits by interested parties.

Setting up the demonstration projects will be the responsibility of the
IED/MEMR; technical assistance will be provided by RCG/Hagler, Bailly, and
the work will also be aided by up to two engineers from local consulting
engineering firms.

(8)  Conduct at least one 2-day exhibition of energy-related equipment and
materials during 1988, at which Jocal manutaciurers and importers can
display their products. There will also be several short presentations each
day at which manufacturers and importers can give technical information to
potential customers. The JED/MEMR can also present case histories of
cnergy ctficicney achievements. Private consulting firms would be invited to
participate. 4 would the banks. The organization of the exhibition and
technical presentations will be contracted o a suitable local firm, with
overadl supervision by the IED/MEMR.

Finally, consideration should pe given o introd cing wonational awards scheme for
achievements in energy management. Awards | ovide an incentive for individuals, and
their achievements cun serve as models for others,

With respect to mailing Lists, the names of firms, interested individuals, addresses, and
telephone numbers should be maintained by the IED/MEMR and kept up to date by
regular consultation with the Amman Chamber of Industry and Chamber of Trade, as
well as through contacts with universities. Cooperation to publicize the benefits of
energy efficiency should be sought with organizations such as the Chamber of Industry
and the Jordan Institute of Management, both of which have extensive contacts with
industrial enterprises at the highest management levels {for example. sec Appendix A).

TASK 3: CARRY OUT TRAINING
Inaddition to the promotional activities, many of which have an element of training,

specific training courses should be conducted under the sponsorship of the
IED/MEMR. The details of the course curricula and the corresponding participants
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will be confirmed on completion of Task 1. However, it is envisaged that the following
courses will be run in 1988;

(1) A Z-week course on the principles el energy efficiency improvement in
industry. This will form a general introduction to industrial conservation
and will address the following topics. at least:

- cenergy audits, monitoring, and targeting

- reportwriting

- principles of combustion; furnace and boiler efficiencies

= gasand ol burners; fuel handling

- combustion contrel svstems

- principles of heat transter; caleulation of heat losses; heat recovery

- insulation

- steam generation and distribution

- drying and evaporation

- lighting equipment and controls

- energy audit instruments; plant instrumentation

- evaluation of clectrical systems; power factor correction; energy
saving for moetors: load leveling: maximum demand controllers

- cogeneration systems

- typical conservation measures in selected industries

- therole of the energy manager

- project evaluetion procedures

- the use of microcomputers

- government policies for energy conservation.

One or two expericneed foreign experts will give lectures and there will also be
participation by "wuest lecturers” for the University of Jordan, local enterprises, banks,
and the MEMR. The first course will be condueted by IED/MEMR; subsequent
courses could be contracted out to local firms.

Within the course material, case studies and examples of encrgy efficiency
achievements from Jordanian indusiry will be included wherever possible. Participants
will be required to carry out caleulation exercises in :he classroom, to conduct several
assignments during wwo fieldwork sessions under the general supervision of the
lecturers, and to prepure a report and presentation on their findings ond
recommendations.

Up to 30 participants will be invited, including plant engineers, consulting firm staff,
staff from loan approval departments of banks, and staff from the MEMR. Each
participant will be given a comprehensive course manual. The emphasis throughout the
course will be cn practical work jn industrial enterprises.,
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Depending on demand, this course could be repeated at the end of 1988 or early in
1989.

(2)  Acourse on eneryy audit procedures of 1 to 2 weeks. This course will be
carried out almost entirely in local factories, with up to 10 participants being
trained in the practical techniques of auditing using portable instruments.
One or two foreign lecturers will be used. Participants will be iavited
primarily from private consulting firms that have an intarest in offering audit
services to local industry.

(3)  A3-day course on energy efficient operation of boilers and steam
distribution svstems. Two days of this course will be conducted in the
classroom and one dav in a local factory where practical work on a boiler
and steam system will be carried out by participants. A typical course
manual for plant operators and supervisors 1s shown in Appendiv B. Up to
20 participants from local enterprises and consulting firms will be invited. If
possible, use will be made of the combustion and fuels testing facilities at
the Universit. " Jordan.

(4) A Z-day workshop_on industrial energy efficiency for final year
undergraduate engineers at the University of Jordan, Department of
Chemica’ Engineering. This workshop will draw on the factory
demonstraticn projects mentioned previously and will emphasize the
practical side of energy conservation work. Up to 30 students will be
accommodated at one session of the course. If demand is sufficient, several
workshops could be run to accommodate students from other faculties.

The first workshop will be conducted by lecturers from the IED/MEMR and
one foreign expert. Subsequent workshops could include lecturers from local
consulting firms who tave gained experience in audit work in Jordanian plants,

(5)  2-or 3-day further education courses in cooperation with the Faculty of
Chemical Engineering at the University of Jordan. The faculty is proposing
1o conduct a series of short courses for practicing engineers and it we
recommend that the IED/MEMR cooperate fully to provide lecturers and
case history materials. Exact details of the courses will have to be developed
with the University. As experience is gained with audit work and the
implementation of conservation programs in local factories, representatives
of consulting engineering firms would also be encouraged to participate
under contract to the MEMR.

TASK 4: PROVIDE INFORMATION, ADVICE, AND TECHNICAL ASSISTANCE

This task will include the establishment of an energy information center to provide
information to a wide audience on industrial energy efficiency. The center should be
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conveniently located and operated by an organization such as the Amman Chamber of
Industry or the Jordan Institute of Management, whose members can bz encouraged to
make use of the facilities provided. The information center should have available a full
selection of reports and technical data relzted to energy efficiency in a brozd range of

1

industries; these reports should be obtuine-! from the United States and other
developed countries.

The energy information center should, of course, be familiar with the services offered
by local banks, the Jordan Institute of Management, local consulting engineering firms,
and equipment suppliers. Industrial enterprises can thus use the center to locate
consulting services when needed and to identify possible sources of funds for energy
conservation investments.

In addition to technical information, a data base of energy consumption information
should be established at the IED/MEMR. Technical assistance through the ECSP
should be provided to set up this data base, building on the regular data already being
provided from local industry (see Exhibit 6). Comprehensive information on energy use
and production rates should be gathered routinely and analyzed to check on specific
energy consumptions; any variations or trends in energy intensity should be noted and
the results of the analyses by the IED/MEMR sent to the factory concerned, with
comments and suggestions where appropriate. Ev.-ry quarter, the aata should be
aggregated by industrial subsector and a national report published. We recommend
that at least 50 factories participate in the data base program.

Encrgy audits have been performed in some Jordanian factories. but the demand for
augit services should increase as a result of the promotional elements of the proposed
program. To encourage plant owners and managers to undertake audits, we propose
that two or more consulting engineering firms be contracted for at least five
comprehensive energy audits in 1988. The information aeveloped in the course of
audits, such as the magnitude of savings obtainable from specific energy conservation
measures and their typical payback periods, will be entered in the IED/MEMR data
base and used for the development of promotional literature. The audits will be
conducted under the overall supervision of the IED/MEMR, with technical assistance
provided under the ECSP. Audits will be free of charge to the factories in 1988. The
policy for charging a proportion or all of the cost in future years should be established
in consultation with the MEMR, the Chamber of Industry, and the USAID Mission, as
we propose that local consulting firms continue ts be contracted limited number of
audits in 1989 as a means of stimulating the development of this type of service to
industry.

Finally, we propose that a combustion testing service be established for industry,
operated by local consulting firms. At the request of the plant manager, portable
instruments will be taken to factorics and the operation of boilers and furnaces checked
rapidly. Simple adjustments will be carried out on the spot and a brief report of
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MONTHLY ENERGY AND PRODUCTION DATA FORM
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findings, plus recommendations for improvement, given to managemeni. Proner
combustion control is often neglected, hecause many factories lack the necessary
instruments to check operating parameters. This service should therefore help factories
save fuel through simple regulsr examinations, conducted approximately once a month.
Initially, the service will be offered free of charge, but we recommend that a nominal
charge be iniroduced after 6 months or so, to help offset the costs of equipment and
transport. The combustion testing service will be established as a pilot project by
contracting with two selected local consulting firms; training and equipment wili be
provided under the proposed program to firms selected after completicn of Task 1.
Overall quality control will be maintained by the IED/MEMR, which would be
responsible for publicizing the availability of the service and the resuits obtained.

TASK 5: STUDY INCENTIVES AND REGULATIONS

To encourage consumers to seek ways of improving energy efficiency, some incentives
may be necessary, at least in the first 2 or 3 years. One incentive that we believe is
essential has already been described -- the provision of cnergy audits te factories.
These audits should be free of charge for at least the first year, although it is desirable
that a charge be introduced later. We believe industry will be reluctant to pay anything
until it can be convinced of the potential henefits. The introduction of a charge will be
part of the continuing process of bringing in the private-sector consulting firms to meet
the demand for audits.

Other incentives that should be studied, in cooperation with the relevant government
departments, include:

(1) Relief of customs duties for imported equipment or materials that are to be
installed in energy efficiency projects (and that are not available from local
manufacturers)

(2) More favorable tax treatment for energy efficiency investments, e.g.,
accelerated depreciation

(3) Low interest loans and loan guarantees for capital investments leading to
improved energy efficiency.

We propose that these topics be studied through coatracts to local consulting firms and
university departments.

With respect to regulations, there are a few possibilities that should be considered but
we do not believe in general that regulation by government agencies has much to offer
as a means of assuring high energy efficiency in the industrial sector. We beljeve that,
having set the prices for energy products at a rational level to take into account the
long-term cost of supply, information and advice (and the availability of technical
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support services) are most effective because the responsibility for efficiency is then left
to the individual,

The ingenuity of plant owners, managers, engineers, and operators can be channelled to
the goal of cost-effective energy conservation, as long as they can be convinced that they
are acting in their own best interests. Imposition of minimum levels of energy efficiency
by government is rarely successtul in the industrial sector. Enforcement of regulations
is a major problem, and the tendency is to foree plants to a minimum level of efficiency
and no further; the incentive to improve beyond a regulatory minimum is absent.

However, there arc some areas where the regulatory approach should be investigated.
For example, the reporting of energy consumption and production data could be made
compulsory. This could be done through a mandatory report to the IED/MEMR,
which would analyze the data and collect comparable figures for similer industries as
already suggested, and it could also be done by requiring enterprises to report certain
energy-related figures in their annual reports. We have already recommended that the
present system whereby plants report each month to the MEMR be extended 1o cover a
more representative selection of plants and subsectors, preferably on a voluntary basis,
but by regulation if absolutely necessary.

Regulations «".ould also be intr »duced in the factory licensing procedures to ensure that
the energy efficicney of a new plant is considered carefully by both owners and
designers. Simple questions should be included in license application forms, such as:

(1) Whatis the cost of encryy as a percentage of total operating costs for the
proposed factory? (A list of typical values could be given to the appropriate
department of the Ministry of Industry for comparison purposes, see Task 3,
item 0.)

2)  Have energy efficiency improvements been considered in the design for the
factory /processing plant, and have any such improvements offering paybacks
under 2 years been rejected?

No mandatory sanctions need be taken against companies with high energy costs or
companies that have rejected energy efficiency investments witl. short paybacks, but the
attention of plant owners should be drawn to the opportunities that may exist to make
worthwhile improvements and thereby increase profits.

In conjunction with data reporting, regulations could be introduced to require all firms
with boilers or furnaces to have their efficiency checked regularly (every 6 months, for
msiance) in the same way that safety inspections are usually carried out. The checking
of combustion efficiency has already been discussed and a combustion testing service is
to be established. The minimum level of efficiency would not be specified by the
regulations. Rather, the test would serve to alert plant personnel to energy waste.

RCG/lagler, Bailly, Inc.
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[deas for repulations that would enhance energy efficiency without adding unwanted
bureaucratic controls should be investigated carcfully by the TED/MEMR before being
TEMR.

formulated as proposed legislation through the N

With these points in mind, local consulting firms and university departments should be
contracted (o carry out the following types of special studies as part of task S:

o Customs Duties and Import Ficensing Procedures

This study should examine the current sitnation with respect ¢ the proczdures
and costs involved in importing equipment and materials or energy eificiency
projects, where such items are not available locally. Difficulties in obtaining
items from cverseas should be highlighted, the impact on energy etficiency in
Jordanian industry evaluated. and recommendations for improvements made. It
is possible that a sysien of customs duty exemptions for specified categories of
equipment could have a signiticant effect on energy-related investments.

. Licensing Procedures for New Factories

This study should examine the existing application and approval procedures and
suggest wiays in which energy ctficiency could be encouraged for new factories or
for major extensions to existing plants. The objective should be to promote
energy clticiency without introducing burdensome bureaucratic controls and
delays into the licensing procedure.

o The Efficiency of Rewound Motors

Rewinding electric motors is often an inexpensive alternative to replacement.
Unfortunately, there is rarely any check of quality standards applied in the
rewinding process, with the result that rewound motors are often much less
efficient than they could be, and certainly much less efficient than new motors.
The situation in Jordan should be investigated and the extent of rewound motor
use established. Measurements of motor efficiency sknuld be made or a test rig,
which could be installed at the University of Jordan. Findinas should be
reported and recommendations made for ensuring that the quality of rewinding
work is acceptable, possibly througl: the introduction of compulsory motor
testing and quality certification.

o Taxation and Energy Efficiency Investments

This study should examine the present taxation system, particularly as it applies
to small- and medium-sized enterprises that are considering investments in
encrgy etficiency projects. The effect of incentives such as accelerated
depreciation on the willingness of these enterprises to invest should be
investigated,
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o Funding Mechanisms for Enerey Conservation Projects

Following on from the previous item, the need for additional assistance to
enterprises to help them obtim funds for capital investments should be
examined. Suggestions were made during the initial visit in January that some
firms will only investin energy conservation if 2xceptionally favorable terms are
offered. These would include loans at subsidized interest rates and loan
guarantees (o protect an enterprise should a project have a poorer payback than
anticipated (and thus the ability to repay a loan would be impaired). Financial
barriers to energy conscrvation projects should therefore be examined in detail
and appropriate recommendations made. We are nat yet convineed that
additional incentives are needed. We believe that much of the apparent
reluctance to invest is actually a combination of lack of awareness of potential
benefits and the inability of enterprises to diagnose problems and define
solutions. Investments are not made breause projects with attractive paybacks
have simply not been developed, especiaily in smaller enterprises.

. Increasing Etficiencey in the Consumiption of Blectricity by Demand
Management

The clectricity pricing component of the ongoing Energy Plinning and Pricing
Study for MEMR has identified opportunities for demend management at lerger
consumers in the commercial and industriai sectors. These include the use of
interruptible tarifts and load control. This studv should undertake 2 survey of
this customer segment to better identify and define the target population for
demand management, as well as the most effective strategies and the likely
potential (in MW) for peak shaving. The study should also identify the hardware
and software needs for conducting a demonstration prograni with selected
customers, and design such a program. The next phase of this study would
involve evaluating the demonstration program results and, based on the findings,
developing a national demand management program.

RCG/Hagler, Baiily, Inc.



4 SUGGESTED TIME TABLE

The five tashs described in Section 3 represent a considerable work load for the
IED/MEMR, Yor Tocal consulting engineering firms, and for university departments. It
5 clear that effective overall supervision of the program by the TED, assisted through
the LOSPowili be eritical to s success,

Anstggosted time tble s presented as Exhibit / covering a period ot approximately 1
vear. Muany ef the activities will take place over a long period of time and will continue
alter the first veur,

RCG/Hagler, Bailly, Inc.



Exhibit 7

PROPOSED TIME SCHEDULE

88 1789 l
ITEM/TASK July August ISeptembr Octcber |November |December |January february| March | April May June July August
TASK 1 CAPABILITIES & NEEDS ASSESSMENT J ]
Private Sector assessment LA SRS S S R 2 A 2SS LT T I ERIERR
IED/MEHR ascessment AR XK N K
Market for energy cervices Initial planning bbb LEE AL SR
neeting in July |
(10 days) i
TASK 2 rROMOTICNAL ACTIVITIES A (3)
Seminars for owners balald *xx *x
Technical guidebooks HREXKRKKKE KR XN K h K
General booklet FARXER A
Journal articles *h xxx >k x ok
Report on energy concervation * * d * > * * * * » ® *
Energy costs study AR AR AR TR AR RK J
Demonstrations Xk wH WREXN WK WNEKFET X KAKAX Fw Itht LS 2 2 2 2 22 tth'l *E HARKXK kW kkkkx kx Awkahk Kk wR
Equipment exhibition ok X X AKX K X Ak A X » N omAK l l l | l l
National awards ¢ TNX X AR KX v W kk Xk ok kW X R A A K xRk X w X K hW o x * *
Hailing liStS etc kKK ttjt' KEx KKKKF XK AKXRE KT e hkdk k> KHAAAR KX RREAK AX RRKAR EE KAKXX KX Ak P hkd Ak ARAAR AKX ARAKRK ww ‘ll‘
, .
TASK 3 TRAINING I ! ‘ 1 ] [ I I
Energy Efficiency * k kK Kk % * K x kawww ! [ - X W X KR EAN I
Energy Auditlng * K W ok khkK kK * Ak % v’ ® ttttt[ L tttttl * % itttt
Boilers/steam systems P x v kwx ! * % kww J * ox xxk
T v !
Workshop for undergraduates l i l ! 1 ok ok ox mkmww!
“Further education" ok ok kk kK K XK K K Kk WE X X X KK X K K KA R R K AE kK kk x K w * K kK X Fx ok R % x * ok % * * ok
TASK & INFORMATION, ADVICE, TECH. ASSIST. l 1 T f l : l T l | i l ‘
Energy information center KA Kk KKKKR KK AKKKE kk AkAuk Ak KA Akh kh nkdxr PE KEEEA Kk KEARE Kk wRAEE RN KRAKK AN A hhnk £t ww KA Rk ARAKK Kk FN_
Data base KE AR KAAKAK Ak RAAXE A% WL RAk hw ERAXR KE AXKRRE 25 A ERAX KK RERRN AX Ak kh A Ak EREREX *X AARXAX F% wAXXR %K wE 5
AleitS ;l' MRE S akEw FAEEE AKX KAFKKA LAk WHARXK =& FRAKE whk TEXXKXE XA KXARK Rkh Ii-)
Cmstion testing k. KK FKNP AR kw whA Ak KA KX AW Kk kA MAN hk ARk EE ww Khkkk Kk ETAXKAR KW ﬂi-)
TASK 5 INCENTIVES, REGULATIONS ] | l I l l l j l l
Specia[ studies Tk wk thttt KE RARANE Rk e Er ww tti*ﬂ Fh KXARE Kk AKREK KK REAXK Kk Kodadk Ak RkRkE AN kb o




5 COST ESTIMATES

Based on the proposed program, we have estimated the level of activity and produced
two cost estimates. We assumed that at least two staff members from the IED/MEMR

would be availuble 1o work on the program on a fuli-time basis.

The first six months™ activities, through 1988, will include all of Task 1. Local consulting
engineering firms will have been evaluanted and suitable firms (or individuals from
university depactments. tor example) seleeted to start work on promotional activities,
such as the preparation of guideboots and journal articles and the organization of the
cquipment exhibition. By December 31, a total of six seminars will have beern
conducted for plant owners, A solid start will have been made with the energy

efficiency demonstrations.

By December 31, thie training program will also have been fully developed. The first
basic course for engineers will have been completed, as well the first course specializing
in energy auditing techniques. Plans will therefore be well advanced for the audit work
and combustion testing service to be carried out as part of Task 4. Work with the
IED/MEMR will also have advanced significantly with respect to establishing the
energy information center and data base on encrgy consumptiorn trends. We would also
expect to have conducted, through the IED/MEMR and loca! firms, much of the Sdivey

work for two or more of the special studies under Task 3.

The end of 1988 thus represeuts a milestene for the program, ds most of the program
elements will have been tested at least onee, or work will have been advanced
sufficiently {or judgments to be mede regarding how the remainder of the activities can
be completed using the combination of local firms, the IED/MEMR staft, and outside
technical assistance. We do no: suggest, however, that the program could be split into
two self-contained phases of 6 months each; the first 6 months is the "development and
testing” phase, on which the activities of the sccond 6 months are build and brought to a

successful conclusion.
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COST ESTIMATES

The cost estimates are:

Technical Assistance

Labor at $559 per day
Air travel at $1,800 per trip
Per dieor at $103 per day

Local contractors

Labor at $200 per day
Travel and local per diem

Reports, books, films

Telex, Telephone,
reproduction and
supplics (including
some simple testing
instruments)

Julv-Dece, 1988

90 days $49,500
Sman trips $9,000
75 days $7.878
Subtotal 66,375

110 days $22,000
32,000
Subtotal $24,000

$ 1,000

Subtotal $ 35,000
Totals $95.37;

Rounded $95.500

85 days $46,750

3 man trips $ 5,400
70 days $7.350
59,500

110 days $22,000
3 3.000
£25,000

$1,000

_Totals

$96,250
$14,000

$15.225
125,475

344000
5,000
$49,000

$ 2,000

3 60,000
$ 8,000

$182,875

$183,000

RCG/Hagler, Bailly, Inc.
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Appendix A (Continued)

JORDANIAN INDUSTRIES’ EXHIBITION

NO. NAKL OF (OHPANY 1EL. IELEX #,9.00% KIND OF PRODUCTS
T RALBOUAIH Faskion 625530 _ CLOTHING
P pumas racion co. conzsy | 722303 CLUTIING
I TRLALAC HEADY CLOTOES FACTORY 621692 26274 man CLanirse
6g, "hE JURDAN WORSIED MILLS CO. L1D. 953 21 6060 WORSTED MILLS
ZARKA
L UNTON WCRKSHOP SEwING 630004 | 18051 CLOTHING
AU MAMIDIER SEWING WORK SHOP eynos | 150943 CLOIMING
7 AL ANWAR PLASTIC CO. 893199 | 15115 PLASTIC BACS
az HCDERN PLASTIC YARN FACTQRY 893454 . 6154 PLASTIC YARN
" EST. MISHAM ZaD1an 645223 21875 | 011727 PLASTICS CONTAINCRS
. JGRDAN ENVELOPES FACIORY 656255 21563 | 747 ENVELOPLS , PAPER , PLASTIC BAGS
" AL~ SAYYED PRINTING 655849 21500 | 20070 LADELS
% JURDAN PRINTING aN) PACKAGING CO. L 1D, 79611 2177 | eoed BOXES
& [ZAT AL- SARAYJ & CO. 633020 | 23407 PLASTIC STRAWS
. SULTaN PLAST {80, (O, 954101 sress | 15147 PLASTICS CONTAINERS
9.1 hOMD ASA D INDUSTAIAL E£ST, i‘;ﬁf’h . 925066 POLYESTRYN PRODUCTS
10 TCCHNICAL INDUSTRIAL PLASTICS CO. 668419 22051 | 8864 PLASTIC - DRIP IRRIGATION
0 JORDAN PHOSPHATL MINES CO. 660141 21223 30 PHOSPHATE
N[ ARAG MINCAL WAICR CO. 623231 21575 | 20m HINERAL wAIER
N0, NAME OF COMPANY TEL. IELLY  P.0.BOX KIND OF PRODUCTS
'0J I JORDAN CERAMIC INDUSIRIES CO. LID 62118 | 21610 | 1ai0 CEPAMICS
134 [SAM ABU €174 AND CO. 736365 | 21628 | 925126 BED COVLAS
"05 | HISHAM B. GALAM ( BADIA FACTORY ) 902021 | 4ta3s | spa3 CLOTHING
ZARKA ZARKA
106 | DIRANI & PHARAON CD, 817527 23876 | FURNITURE FOR SCHOOLS - CARDENS RESTAUR

\

|
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Appendix B (continued)

FOREWORD

Recognizing the urgeney of energy conservation on a national level, the Government of
Pukistan has established the National Encrgy Conservation Centre (ENERCON) in the
Ministry of Planning and Development. ENERCON is lcading und coordinating
Pakistan’s National Energy Conservation Programme, through tecknical assistance
serviees, special policy studics, information and publications, and trainiiig courses.

As part of its commitment to fostering the conservation of encrgy in Pakistan,
ENERCON has undertaken the preparation and distribution of a series of technical
manuals. This manuai on efficient operation of boiler systems s the second in this series.

Targeted to engineers and technicians managing and operating industrial and commercial
facilities, these manuals offer a number of unique approaches:

1) adescription of equipment znd systems from the point of view of energy
censumption and energy efficicncy

2)  tips and detailed ideas on how to improve and maximize encrgy cfficiency of the
equipment

3)  mecthodologics and step by step approaches for calculating and iriplementation
energy saving ideus.

We at ENERCON cnvision this boiler manual to be cqually useful to experienced
engineers looking to improve their understanding of concepis of energy efficiency, as to
cngincering students looking at their tirst real application of basic engineering principles.
This manual is offcred as a companion to a training workshop on this subject.
Nevertheless, as the other manuals in the series, it is also a source of valuable encrgy
information, to be referred to again and again in the future.

Carcful mamagement and cfficient utilization of energy in all its forms is of crucial
importance to the continued development of Pakistan. Engineers and technical
manaers have a large and responsible role to play in this rational effort. With raaruals,
training courses, and other technical information and assistance, ENERCON is pledged
lo continue its detailed technical support of concerned engincers and technicians working
together on The National Encrgy Conservation Programme.

Engr. Sadaqat Hasan Mir, Managing Dircctor, ENERCON

May, 1987
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4.5

4.0
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Boiler Efficicncy Improvement by Combustion Air Preheating
with Boiler Exhaust Gas



Exhibit No.

4.7

4.8
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Description
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Recommended Limits of Boiler-Water
Concentration

Heat Recovery from Blowdown Flash Steam
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—
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