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The contents of this report are offered as guidance. SCIENTECH, Inc., the United States 
Agency for International Development, and all technical sources referenced in this report do 
not (a) make any warranty or representation, express or implied, with respect to the 
accuracy, completeness, or usefulness of the information, appmtus, method, or process 
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damages resulting from any information, apparatus, method or process disclosed in this 
report. This report does not reflect official views or policies of the above named 
institutions. Mention of trade names or commercial products does not constitute 
endorsement or recommendation for exclusive use. 

The contents of this report include recommendations based on data supplied by the client, 
by Eastern European plant personnel, and on calculations and engineering judgment. The 
conclusions reached were based on a limited engagement of only several hours' time in 
each plant, and not on exhaustive engineering analyses. This report conforms to standard 
commercial practice and was prepared under the guidance of a registered Professional 
Engineer licensed to practice in the United States. 
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1. EXECUTIVE SUMMARY 

USAID authorized the Emergency Energy Project (EEP) November 16,1990 for $10 million, and 
project implementation commenced almost at once. The Original Project Activity Completion Date 
(PACD) was September 30,1991. USAID subsequently amended the project to a new total of 
$1 1.75 million, and the PAW was extended to June 30,1994 to allow for use of reallocated funds 
for expanded Hungary activities. 

. . - The purpose of the EEP was to assist with immediate measures to 
improve the efficiency of energy use in Central and Eastern Europe. The project provided 
technical assistance, training, and energy efficiency equipment and addressed four mas: 

(i) low-cost, i d a t e  measures to improve energy efficiency in industry; 

(i) refinery "debottlenecking" and operational improvement; 

(iii) purchasing oil more effectively on the spot and futures markets; and 

(iv) design of new domestic, particularly pettoleurn, price structures. 

USAID initiated the program as a focused, short-term approach to the energy crisis faced by the 
newly independent countries in Central and Eastern Europe in the fall of 1990. This period was 
marked by the mid-East oil supply uncertainty caused by Iraq's invasion of Kuwait, reduced oil 
deliveries from the Soviet Union (the primary source of oil and gas supplies), and the Soviet 
Union's announced demand for payment in hard currency for energy supplies beginning in 
January, 1991. 

Project design and implementation were shaped by the following realities: economic and political 
factors in the region were changing rapidly; the political developments led to a questioning of and 
decline in the philosophy and use of centraiized planning, and the rise of privatization; many plants 
had a limited exposure to western technical personnel and technology; there were large overstaffed 
plants with outdated technology; efficiency awareness was very low as a by-product of subsidized 
low energy prices and emphasis on production; energy waste and high environmental pollution 
levels were widespread; and energy prices were rising with the emerging growth of market 
economies. 

The original project provided assistance to six countries; Bulgaria, Czechoslovakia (later split into 
the Czech Republic and Slovakia), Hungary, Poland, Romania, and Yugoslavia. The Baltic states 
of Estonia, Latvia, and Lithuania were subsequently added and the program in Yugoslavia 
terminated because of the unrest there. 

The industrial ewrgy efficiency program component of the EEP - the primary subject of the 
evaluation - was designed to identify and implement necost and low-cost quick payback measures 
to improve energy efflciency, to conduct energy audits and share energy audit and management 
techniques, including financial and economic analyses with the plant staff, and to furnish energy 
efficiency equipment to fulfill program objectives. The component also included preparation of 
industry plant profiles, and policy and institutional analyses. 

USAID placed major contracts with three contractors to implement the industrial energy efficiency 
component: International Resources Group (IRG) for Bulgaria and Poland; Resource Management 
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Associates of Madison (RMA) for Czechoslovakia, Lithuania, and Romania; and RCGlHagler, 
Bailly for Estonia, Hungary, Latvia, and, initially, for Yugoslavia. 

The purpose of the evaluation described in this report was to determine the impact of the industrial 
energy efficiency component of the EEP. The specific objectives were to: (1) determine the 
effectiveness of the technical assistance, aaining and equipment supplied in achieving energy 
savings and management changes in the industrial plants, and (2) determine the lessons learned 
which are relevant to the follow-on industrial energy efficiency work (e.g. the Regional Energy 
Efficiency Project) that has been initiated. 

A man team perfinmed the evaluation, concentrating on industrial efficiency activities in four 
countries; Bulgaria, the Czech Republic, Hungary, and Romania. The team visited these countries 
in June and July, 1993. The team reviewed a substantial portion of the project documentation 
including audit reports and energy policy studies, interviewed personnel h m  the three prime 
contractors and their local subcontractors, discussed the impact of the project with local USAID 
official and host country officials, and visited twenty-three of the thirty-two plants which had 
received technical assistance in these countries (the project in total provided assistance to fifty-two 
plants). During the plant interviews, the team discussed the status and performance of the 
equipment supplied, collected data on the energy savings resulting h m  the project, recorded 
changes in energy efficiency culture and management, and looked for evidence of a spread of 
energy efficiency awareness to other plants or industrial sectors. 

The USAID Emergency Energy Pn,gram has been extremely successful in producing high 
individual rates of return and a solid receptivity to energy efficiency measures. The project, 
although originally authorized and implemented with a short term focus, has also had a long term 
impact, as evidenced by follow-up activities now being implemented 

h n t  policy conditions - energy prices at or near world market levels, and government support 
for privatization - create the right climate for extension and deepening of energy efficiency efforts. 
Energy efficiency is also accepted as a si&ant action which the countries can undertake to 
control air pollution and other industrial wastes. 

The more detailed findings and conclusions are grouped below in four broad categories: (A) project 
initiation and implementation; (B) energy efficiency awareness; (C) equipment status and 
performance; and @) country and policy-related findings. The most notable were: 

Project Initiation and Implementation 

Tht industrial energy efficiency component of the EEP succeeded in quickly 
identifying and implementing near-term, necost ar low-cost measures which 
improved, ~ i ~ c a n t l y  in some cases, energy efficiency in Central and Eastern 
European plants. 

The selection of plants was well done and was based on the potential for saving 
energy, the receptivity of plant management, the long-term ezonomic viability of the 
plant, the potential for privatization, and the similarity to other facilities which could 
benefit from the experience gained at the plant. 

The EEP audits and contractor recommen&tions produced positive economic benefits 
in a wide variety of industrial facilities, and some remarkable savings were obtained 
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for little or no cost. Plants where process modifications were made showed 
particularly large savings for essentially no cost. For example, the Krernikovtsi Iron 
and Steel Rolling Mill in Bulgaria saved about $270,000 annually in elecaicity 
charges by shifting 10 MW of electric furnace load to night operation; a more 
dramatic example was seen at the Pannonglas Oroshazi Uveggyar glass plant in 
Hungary where consolidation of production into three lines from four reduced annual 
gas costs by $2,000,000. 

A number of factories showed significant savings for relatively small investments in 
equipment. For example, at the Buszesz Yeast and Alcohol plant in Hungary, the 
EEP recommendations attained savings of $233,000 annually with an equipment 
outlay of $29,100. Using the recommendations from the EEP audit team, the plant 
installed additional equipment which resulted in saving an additional $130,000 per 
year. At the Bucharest South power plant in Romania annual savings in the range of 
$410,000 to $508,000 were obtained with equipment purchases of $34,800. And 
in Bulgaria, at the Izida ceramics plant, initial savings of $28,600 resulted from 
installation of the USAID-supplied equipment; another $232,000 can be saved when 
EEP-recommended furnace technology is put in place. Most energy efficiency 
equipment installations in the four countries showed very short paybacks (on the 
order of a couple of months). 

Some factories, notably the district heating works in Budapest, the milk pracessing 
plant in Bulgaria, and the plants in the Czech Republic where building heating system 
modifications were made, obtained relatively small savings. Attempts to save energy 
with building heating modifications and lighting improvements yielded longer 
payback periods but did improve worker comfort and may eventually increase 
productivity. 

The project successfully introduced U.S. monitoring and measuring equipment into 
the region and enabled several U.S. manufacturers to initiate or increase product sales 
and to establish a sales presence in the region. Without the EEP the risk and expense 
of market penetration would have been too great. As an example, Armstrong 
International, manufacturers of steam traps, established a sales representative 
arrangement with Ecotechproducts (the local EEP subcontractor) in Bulgaria after the 
conclusion of the EEP. Ecotechproducts has gone on to increase awareness of the 
benefits of replacing leaking traps and has significantly expanded sales of Armstrong 
products in Bulgaria. 

The plant staff quickly absorbed the technical aspects of energy efficiency measures 
but will need additional technical assistance to assimilate and integrate the economic 
analysis associated with the selection and implementation of energy efficiency 
measures. 

Energy Efficiency Awareness 

* The EEP increased energy awareness in the host countries. The interactiun among 
the audit team members, the plant personnel, and the local subcontractors was 
effective in focusing attention on energy costs and transferring knowledge on 
performance of energy audits and the savings from equipment supplied under the 
EEP (e.g. steam traps) led plants to purchase and install additional energy efficiency 
equipment. Improved knowledge of energy costs also enabled some plants to save 
money by renegotiating the terms of their gas and electricity contracts or to shift 
demand to lower rate periods. 
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The EEP focused the attention of plant managers on the benefits of energy efficiency. 
The presence of USAID and the western contractors also enabled lower-level energy 
managers to obtain upper management attention for energy efficiency projects that 
woukl otherwise have been neglected. 

Energy efficiency awareness is increasing but is not yet a top priority in most 
industrial plants; many plant managers are preoccupied with survival and believe that 
the path to survival lies through increased production. This is undoubtedly a 
holdover from the &ys of central planning with its emphasis on production without 
consideration of costs. 

Information on energy efficiency is becoming available but is still not widely 
available. The EEP did organize a final seminar in each of the counmes to review the 
results at the conclusion of the program but there were no provisions for further 
stion. Some private initiatives have started to fill this need; Armstrong, for example, 
has set up an Energy Efficiency Council in each country where they give a two &y 
seminar on energy efficiency. These seminars are helping to spread awareness of 
energy efficiency. 

Energy efficiency service capability is currently limited, although there is a strong 
technical base on which to build. However, as demand for services develops, 
additional assistance will be required to strengthen the capabilities of firms and 
indiiiduals in economic analysis, marketing, and management. 

The governments appear open to privatization of energy efficiency services, although 
growth will vary from country to country, and is likely to be slow. 

Equipment Status and Performance 

The team verified the installation and operation of almost a l l  USAID-supplied 
equipment in the plants visited. The vast majority of the equipment was well 
accepted, correctly utilized, and yielded measurable savings. 

In a few cases there were problems in commissioning of equipment as well as 
problems in obtaining service and spare parts. The tight budget prevented direct U.S. 
contractor involvement in equipment installation in every plant and it was, therefore, 
necessary to use local consultants to handle much of this work. These equipment 
problems are being addressed in the follow-on Regional Energy Efficiency Project. 

The portable energy efficiency equipment not provided to industry plants but left in 
the country at the completion of the project for diagnostic use by local entities has not 
been used as intensively as planned. This part of the program was carefully planned 
to pvide  equipment to emerging private f m s  who would extend the energy 
efficiency work begun under the EEP. Success was seen in Hungary where the 
equipment was left with a private fm. In Czechoslovakia, personnel changes due to 
the breakup of the country retarded the efforts of the quasi-government @up there to 
promote use of the equipment. The lack of suitable private firms in Romania and 
Bulgaria forced the project to leave the equipment with government agencies who did 
not aggressively pursue use of the equipment. 

Plant personnel were very appreciative of both the technical assistance provided by 
the contractors and the energy efficiency equipment provided for the plants. They 
were very happy that the EEP was not just another paper study and felt that the 
equipment multiplied the impact of the project. 
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dme period. Increased emphasis on record keeping should be part of future programs 
to USAID in this effort. 

USAID efforts to introduce private sector energy efficiency capacity is a welcome 
complement to govemment-oriented programs, and will help to support the 
movement to privatization in the region. However, full acceptance and 
implementation will take time. 

In the area of indusnial energy efficiency, the challenge for the Eastern Empean countries is to 
create both a sustainable market for energy efficiency SerYices and high quality private sector 
capability to deliver these SerYices. The market for these services depends upon infomution and 
awareness, continued high rates of return made possible by energy prices approaching world 
market levels, and, over the longer term, availability of capital to finance viable projects. 

USAID's program should build upon the successful start and lessons from the projects already 
implemented. There is a continuing need for: technical assistance to strengthen incountry private 
energy efficiency SerYices; addition of monitoring equipment and measuring equipment to 
complement technical assistance; a consistent effort on information dissemination; and building a 
much stronger connection between audits and recommen&tions (which identify needs and 
activities) and"capita1 to implement changes. 

Tht following specific recommendations will help USAID build upon the success of activities 
financed under the EEP: 

Continue Programs to Encourage Energy Efficiency 

The EEP clearly demonstrated that significant energy savings can be obtained in Eastern 
European industrial facilities with very modest investments. The rise in energy prices and 
progress in privatization create a receptive climate for industrial energy efficiency. USAID 
should direct its efforts toward (i) increased information dissemination to expand awareness 
of energy efficiency technology, and (ii) financing low-cost equipment in conjunction with 
technical assistance. 

Continue to Strengthen Private Sector Capability to Perform Energy 
Efficiency Projects 

Private sector capability to provide energy efficiency services is still in its infancy in Central 
and Eastern Europe; its development will depend on market forces, keyed in large part to the 
movement of energy prices. People with excellent technical ability are already available in 
these countries. USAID efforts to enhance private sector capability in energy efficiency, 
particularly in the areas of economics, marketing, and management, fit well with the policies 
of broader program objectives to stimulate economic growth and encourage privatization. 

Assure Expanded Use of Equipment Supplied to Local Government Agencies 

Except in Hungary (where EGI has leased out equipment for private use), the monitoring 
equipment left in the host countries has not been used intensively. USAID should work with 
host country officials and emerging privatized firms to conect this situation by identifying 
one or mcxe groups that have the competence and interest to effectively utilize and properly 
maintain this equipment. 
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Some plants also made use of USAID-supplied equipment to improve quality as well 
as save fuel. At the large Griro pressure vessel plant in Romania, for example, the 
infmed thennometers were used to determine the temperature of metal pieces about to 
be welded or rolled and to reduce overheating in electric furnaces at the foundry. 
This use of the equipment saved gas but, perhaps more importantly, reduced rework 
and material waste. 

The results of the EEP and follow-on orders for additional equipment led several US 
companies to set up sales representatives or distributorships, which have led to 
continued sales of their products, e.g. Armstrong, Bacharach, and Johnson Controls. 
In addition, in the Czech Republic, energy awareness fostered by the EEP was 
responsible, in part, for enabling an American energy service company to conclude 
agreements with several plants outside of the project context. 

Country and Policy-Related Findings 

The energy price increases now approaching world levels in Central and Eastern 
Europe are starting to focus attention on energy efficiency as a way to increase profits 
and assure plant sustainability. 

An understanding of the relationship between investment today and future savings did 
not appear to be widespread in the business community. 

* The prospect of privatization has created barriers to the exchange of infarmation 
among plant owners and operatols; some technical data formerly exchanged now is 
treated as proprietary information. 

Although the lessons leamed from the EEP vary h m  country to country, the following are the 
broad lessons that derive from evaluations in the four countries: 

Low-cost~110-cost energy efficiency measures can be put in place quickly and can 
yield significant energy savings well when introduced in a well planned program 
directed by energy professionals. 

The success in extending energy efficiency measures is a function of the receptivity 
and strength of plant management, the savings obtained from the initial measures, the 
economic situation of the firm, and the degree of competition the firm faces in the 
marketplaice. 

Provision of equipment, in addition to expert assistance, stimulates the interest of the 
program participants and multiplies the impact of the project. Portable monitoring 
and measuring equipment is particularly effective in this regard since it can be used in 
many plants. 

Programs which provide equipment must also establish in-country equipment 
servicing capability to assure host counay satisfaction and protect the reputation of 
US. equipment. 

Effective dissemination and diffusion of project results requires a well directed effart 
including sufficient funding and manpower to continue the effort over a sigmficant 
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Correct Installation and Commissioning Deficiencies 

Some equipment supplied under the project has not been installed or has not functioned 
properly, and some spare parts are unavailable. This situation casts a bad light on the EEP 
and US manufacturer market penetration, even though overall the program has been quite 
successful. It may be noted that USAID has addressed this by directing that part of the funds 
for the Regional Energy Efficiency Project be used to follow up on equipment performance. 
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2.1 PURPOSE AND DESCRIPTION 

The Eastern Europe Emergency Energy Project (EEP) was initiated in November 1990 in response 
to the serious energy and economic crises in Eastern Europe caused by reduced oil deliveries fn>m 
the Soviet Union, the uncertainty of Mid East oil supplies, and the shift to hard currency payments 
for oil and natural gas. The purpose of the EEP was to assist with immediate measures to increase 
the efficiency of industrial energy utilization and to improve Eastern Europe's ability to procure 
energy supplies from international markets. The project provided technical assistance and training 
in four areas: (1) low-cost, immediate measures to improve energy efficiency in industry; (2) 
refinery "deboalenecking" and operational improvement; (3) more effective purchasing of oil on 
the spot and futures markets; and (4) design of new domestic, particularly petroleum, price 
structures. 

After government acceptance in January 1991, the program was soon operational in six countries; 
Poland, Hungary, Czechoslovakia, Bulgaria, Yugoslavia, and Romania. USAID placed major 
contracts with three US contractors (RCG/Hagler Bailly, Resource Management Associates, and 
International Resources Group) to examine industrial energy efficiency, and with Davy-McKee 
Corp. to examine oil refinery energy efficiency. During the course of the project these firms and a 
number of smaller firms, including local Eastern European engineering companies, performed 
energy audits and country analyses, specified and purchased energy efficiency equipment, 
conducted workshops and seminars, and set up an oil purchasing intern program. USAID 
provided over $1.5 million in equipment from more than 40 US manufacturers to 52 industrial 
plants in Eastern Europe. In all cases, the emphasis was on fmding lowcost measures which 
could be implemented quickly and would yield rapid payback. 

The project provided a focused, short-term approach to the Eastern Europe Energy crisis in late 
1990 to stimulate immediate energy savings, to dovetail with longer term technical assistance and 
investment promotion involving cooperation with the World Bank, IEA, EC; and U.S. private 
industry, and to define issues and opportunities for longer term effort to restructure Eastern 
Europe's economies and move toward modem, efficient energy systems. 

The original project provided assistance to six countries; Bulgaria, Czechoslovakia (later split into 
the Czech Republic and Slovakia), Hungary, Poland, Romania, and Yugoslavia. The Baltic states 
of Estonia, Latvia, and Lithuania were subsequently added and the program in Yugoslavia 
terminated because of the unrest there. 

The industrial energy efficiency program component of the EEP -- the primary subject of the 
evaluation - was designed to identify and implement no-cost and low-cost quick payback 
measures to improve energy efficiency, to conduct energy audits and share energy audit and 
management techniques, including financial and economic analyses, with the plant staff, and to 
furnish energyefficiency equipment to fulfill the program objectives. 

2.2 FUNDING AUTHORIZATION, OBLIGATION, AND EXPENDITURE 

The project funding was authorized November 16,1990 for $10 million and was subsequently 
increased to $1 1.75 million. The Project was designed with a one-year completion date of 
September 30, 1991. Although the majority of project work was completed by the original PACD, 
it was extended to June 1992 and more recently to June, 1994 to allow for expanded work in 
Hungary with the reallocated Yugoslavia funds. 
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3.1. METHODS AND PROCEDURES 

The evaluation team used a combination of document reviews and direct interviews to obtain data 
for the evaluation. The documents reviewed included the energy audits for each plant in the 
countries evaluated, the countq reports prepared for each country, and correspondence. The 
in te~ews  included meetings or phone conversations with contractor and subcontractor personnel, 
equipment suppliers, host country officials, local USAID representatives, and responsible 
personnel at the plants where the equipment was installed. 

To USAID in discussions with the contractors and subcontr;tctm the form shown in Appendix C 
was used. The use of this form provided a measure of uniformity of interviews among the 
contractors and also assured that no relevant information was overlooked. The contracwrs and 
local subcontractors were very cooperative duhg  the interviews. In some cases the interviews 
had to be conducted by telephone since specific contractor personnel were not available for face-to- 
face discussions. Interviews were conducted with personnel from RCG Hagler-Bailly, 
International Resources -up, and Resource Management Associates of Madison, the three prime 
contractors in the countries evaluated. The names of the persons interviewed are given in 
Appendix D. 

All of the in te~ews  with the equipment suppliers were conducted by telephone since the suppliers 
are located throughout the country and, because of the relatively short time required for a~ 
interview (averaging one hour), direct contact did not appear to be wanranted The fom shown in 
Appendix C was used during these interviews. The names of the persons contacted during this 
portion of the evaluation are given in Appendix F. 

All in-country interviews were conducted directly with relevant personnel. The team interviews 
included the local USAID representative and other USAID personnel (e.g. project officer), local 
host government officials who had been involved in the EEP, and the local subcontractors. During 
a typical week the team met early on Monday morning with the USAID Representative and then 
again at the end of the week to give the local mission a preliminary report on the team's findings. 
The names and addresses of the people contacted in Eastem Europe are given in Appendix E. 

Direct interviews were held with the local firms who acted as subcontractors to the USAD prime 
contractors. The names and addresses of the local subcontractors are also given in Appendix E. 

During the plant visits the team first explained the purpose of the evaluation stressing the b e d &  
to both USAID and future programs in the host country. The team experienced vgr  good 
cooperation from the plant personnel; nearly everyone thought it was a good idea and some took 
the opportunity to provide solid feedback (including a few complaints!) on the project. The team 
encouraged the p h t  personnel to be forthcoming 

The overview of the team's mission was generally followed by a discussion of the contractor 
interaction with the plant personnel and identification of the equipment furnished by USAID under 
the EEP. Next we discussed the performance of the equipment and tried to obtain quantitative data 
that would show the changes in plant performance before and after the EEP. T h g h  the local 
USAID office a copy of the form shown in Appendix C had been sent to each of the plants with the 
request that they complete it prior to the team's arrival. Most plants complied with this quest. 
This saved a lot of time and probably yielded more reliable data. 

In nearly a l l  plants visited the team examined the equipment furnished by USAID and discussed its 
operation and usage with the plant personnel. The team's findings for each plant in this area are 
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summarized in Chapter 4, the &tails of the plant visits are given in Appendix G. In general, the 
equipment appeared to be well used and well maintained. 

After discussing equipment status and performance the team attempted to determine what follow-on 
actions had been undertaken at the plant. The team reviewed the lists given in the audit reports and 
also inquired about other recent plant modifications impacting energy utilization and/or pollution 
(e.g. changeover from oil to natural gas). In many cases plant m g e r s  reported that subsequent 
modifications were limited by availability of financing rather than by deliberate decisions to &lay 
the implementation of audit repart recommendations. 

The plant interview typically wrapped up with a discussion of the plant's business situation and 
organization. The team attempted to i&ntifv the person responsible for energy matters in general, 
and conmation in particular, and to determine what changes in the mgmization had occurred as a 
result of the EEP audits and technical assistance. 

3.2. ISSUES CONSIDERED 

The objective of the evaluation was to determine the impact of the indusaial energy efficiency 
component of the EEP. Specifically, the evaluation attempted to (1) determine tLc effectiveness of 
the technical assistance, training, and supplied equipment in increasing energy awareness, in 
saving energy, and in changing energy management practices in the Eastern Euxqzan plants, and . 
(2) determine the lessons learned from the planning and conduct of the EEP that ma; be relevant to 
subsequent energy efficiency programs. To reach these objectives a list of issues wa: developed. 
This list is given in Table 3-1. 

3.3. TEAM COMPOSITION 

The evaluation team consisted of three members. Their names and 
areas of expertise are given below: 

Dr. John Ganley, Industrial Management, Team Leader 
Mr. Stephen Klein, Energy Policy, USAID Evaluations 
Mr. Pepper White, Energy Efficiency 

In all cases at least two members of the team visited each plant. 
Mr. Klein, in particular, made side visits to discuss various aspects of energy policy with local 
government officials, US Embassy personnel, and local banking officials. 



SCIENTECH, Inc. 

TABLE 3-1 

LIST OF ISSUES 
EMERGENCY ENERGY PROJECT 

ENERGY EFFICIENCY COMPONENT IMPACT EVALUATION 

1. Project Initiation 

Identification of energy efficiency opportunities 
Plant selection criteria and process 

2. Equipment Procurement 

Contractor procurement process - conduct and problems 
Arrangements far installation and servicing 
Experience of U.S. suppliers 

3. Project Achievements 

Plant personnel understanding of EEP goals 
Energy savings (projected vs. achlal) 
Follow-on energy efficiency actions taken at plants 
Plant equipment and management changes 
Potential role for private sector oonsultants 
Spread of energy efficiency awareness 
increased presence of U.S. equipment suppliers 

4. Subcontractor Experience 

Benefits accrued during project and subsequent benefits 
Role in equipment shipment, installation, and servicing 
Opinion on &ectiveness/~~~tcompetitiveness of equipment 
Recommendations for follow-up actions 
Further contacts with U.S. firms 

5. Audit Reports 

Critique of report methodology and recommendations 
Actual energy savings and equipment performance at plants 
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TABLE 3- 1 (cont'd) 

6. Equipment Supplied to Local Energy Agencies 

Equipment status 
Equipment xeliability and utilization 
Leasing arrangements 
Equipment maintenance 

7. Policy and Institutional Changes 

Governmental actions concerning energy efficiency (pricing, establishment of incentives, 
public information) 
Establishment of private energy consultants or ESCOs 
Availability and transfer of information 
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IN(& AND CON- - 
This section summarizes the major findings of the team's evaluation of the impact of the industrial 
energy component of the EEP. The f h h g s  have been puped  into four broad categories; (A) 
project initiation and implementation, (B) energy efficiency awareness, (C) equipment status and 
performance, and (D) country and poiicy-related findings. The findings are: 

A. Project Initiation and Implementation 

1. The Induseial Energy Component of the Emergency Energy Project succeeded in its 
primary goal of quickly identifying and implementing near-term, no-cost or lowast  
measures to improve the efficiency of Eastern European industrial energy use. Under 
difficult political and economic conditions a project structure was established contractors 
were brought on board and started work, and plants and subcontractors were identified in 
the host countries - all in the space of a few months. The project yielded positive economic 
benefits in a wide variety of industrial facilities and some remarkable successes were seen 
in the countries the evaluation team visited. 

2. Plants where process modifications were made showed particularly large savings for 
essentially no cost For example, the Kremikovtsi Iron and Steel Rolling Mill in Bulgaria 
saved about $270,000 annually in electricity charges by shifiing 10 MW of electric fumacc 
load to night operation; a mare dramatic example was seen at the Pannonglas Oroshazi 
Uveggyar glass plant in Hungary where consolidation of production into three lines from 
four reduced annual gas costs by $2,000,000. 

A number of factories showed significant savings for relatively small investments in 
equipment. For example, at the Buszesz Yeast and Alcohol plant in Hungary, the EEP 
recommendations attained savings of $233,000 annually with an equipment outlay of $ 
29,100. Using the recommendations from the EEP audit team, the plant installed additional 
equipment which resulted in saving an additional $130,000 per year. At the Bucharest 
South power plant in Romania annual savings in the range of $4lO,OOO to $508,000 were 
obtained with equipment purchases of $34,800. And in Bulgaria, at the Izida ceramics 
plant, initial savings of $28,600 resulted from installation of the USAID-supplied 
equipment; another $232,000 can be saved when EEP-recommended furnace technology is 
put in place. Most energy efficiency equipment installations in the four countries showed 
very short paybacks (on the order of a couple of months). Details of the annual savings 
obtained in the plants are given in Appendix G. Appendix H provides a detailed 
description of the results seen in Romania at the Bucharest Sud power plant. 

4. Some factories, notably the district heating works in Budapest, the milk processing plant in 
Bulgaria, and the plants in the Czech Republic where building heating system modifications 
were made, obtained relatively small savings. Attempts to save energy with buiiding 
heating modifications and lighting improvements yielded longer payback periods but did 
improve worker C O ~ ~ O R  and may eventually increase productivity. 

5. The selection of plants for participation in the EEP was generally well done, especially in 
light of the conditions which existed in late 1990 and early 1991. Plants were selected 
based on their potential for saving energy, the receptivity of the plant management, the 
long-term economic viability of the plant, the potential for privatization, and the similarity 
to other facilities which could benefit from the experience gained at the plant. In only a few 
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cases were the plants were so large or in such poor condition that they could not 
sigmficantly benefit from the project. 

The amount of money available per plant for equipment purchases was considered low by 
many plant managers since it was typically a small fraction of the plant's operating budget; 
these comments may indicate that the plant managers did not fully understand the objective 
of the EEP to show ~ i ~ c a n t  energy savings without large capital expenditures. 

The EEP introduced U.S. monitoring and measuring equipment into the region. The 
equipment was generally well accepted and utilized and has led to decisions by several 
U.S. manufactures (e.g. Armstrong, Bacharach, and Johnson Controls) to increase their 
presence in Eastern Europe. The representatives of these companies were very enthusiastic 
regarding their participation in the EEP. The team did note a few problems with proper 
installation, commissioning and post-installation servicing of equipment. In a few cases 
spare parts and servicing have been problematic. Post-installation servicing of equipment 
is being addressed in the follow-on Regional Energy Efficiency Project 

DiffUsion of project results and increased energy efficiency awareness into other plants has 
occurred through the seminars held at the end of the project, efforts by local firms (often 
acting as sales representatives of fareign firms) to sell energy efficiency equipment, by 
seminars set up by foreign vendors (e.g. the Armstrong Energy Seminars), and word of 
mouth. Subcontractors in the countries claimed they acquired improved skills, and 
individual managers and plant operators improved their understanding of energy 
management. 

The plant technical staffs clearly had the ability to quickly &sort, the technical aspects of 
the energy saving recommendations. However, additional assistance may be needed to 
assimilate and integrate the associated economic analysis. 

B. Energy Etficiency Awareness 

Although it is an important question in Eastern Europe, energy efficiency is not yet 
generally regarded as a high priority item. The focus of most plant managers continues to 
be on survival and on production and not on energy savings. This is probably a residual 
from the era when meeting production goals at any cost was paramount and cheap energy 
was readily available. 

Energy efficiency will be an increasing priority for governments, industry and individual 
consumers in Eastern Europe, driven by the dramatic rises in energy prices which have 
occurred in virtually every country. These countries -- previously dependent on Russian 
oil and gas through barter arrangements -- at the policy level now recognize the importance 
and viability of energy efficiency measures to their economic restructuring programs. The 
concern with energy efficiency that does exist has been fueled primarily by the raising of 
energy prices to world levels and not by government campaigns against wastage or by 
monitoring of energy utilization. 

Information on energy efficiency is becoming available but is still not widely available. 
The EEP did organize a final seminar in each of the countries to review the results at the 
conclusion of the program but there were no provisions for further action. Some private 
initiatives have started to frll this need; Armstrong, for example, has set up an Energy 
Efficiency Council in certain countries where they give a two day seminar on energy 
efficiency. These seminars are helping to spread awareness of energy efficiency. 
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Although the ability of the private sector to provide energy efficiency services is limited 
there is a very strong technical base upon which to build service companies. It appears that 
with proper strengthening in the economics, management, and marketing areas this base 
could respond to demand from plants when it develops. 

All governments appear open to the concept of privatization of energy efficiency services. 
However, the acceptance and support of this concept varies among the countries. Bulgaria 
and Romania appear less supportive than Hungary and the Czech Republic. As a 
consequence, the growth of these services in Bulgaria and Romania may be slow for the 
following reasons: 

Inertia from past and existing governmentcentered approaches to energy efficiency 
may prove difficult to overcome. 

Macmeconomic production declines have reduced demand for energy, and 
correspondingly eased the pressure on supply, a situation which may generally 
continue over the next few years; and 

Uncertainties in future macroeconomic development create barriers for Energy 
Sexvice Companies (ESCO) agreements to pay for services from future energy 
savings; the team did, however, observe inte~st  in ESCOs in Hungary and the 
Czech Republic. 

The spotlight that the EEP focused on energy efficiency enabled several plant managers to 
get upper management attention on energy efficiency. These managers had been concerned 
with energy efficiency but had been frustrated in their attempts to get management to pay 
attention to this topic. 

C. Equipment Status and Performance 

1. The team was able, in almost all cases, to directly verify the installation of the equipment 
supplied to the plants. The equipment was generally well accepted and utilized in the 
plants. In a few cases, the equipment was installed but has never properly worked and 
there have been some problems obtaining service and spare parts. 

2. Despite significant advance planning, the monitoring and measuring equipment left in the 
host counmes at the conclusion of the EEP has been underutilized. The intent was to 
establish arrangements which would allow private emerging firms to rent the equipment for 
work in other facilities. In Romania and Bulgaria the equipment had to be left with local 
government agencies since no private alternatives were available. These groups did not 
aggressively promote use of the equipment and thus prevented attainment of the goals for 
this part of the program. In Czechoslovakia and Hungary the equipment was passed to the 
INSTAR and EGI, respectively, for management and maintenance. With the exception of 
EGI in Hungary, no aggressive programs for using the equipment were observed. 

3. The plant personnel were very appreciative of the assistance provided by USAID, 
especially the fact that the project provided equipment. Many people remarked that other 
similar programs had provided only paper studies by consultants but no equipment. 

4. The results of the EEP together with follow-on orders for additional equipment led several 
US companies to set up sales representatives or distributorships in Eastern Europe. 
Armstrong (steam traps), Bacharach (combustion monitoring equipment) and Johnson 
Controls have increased sales of their products in this region. In addition, in the Czech 
Republic, energy awareness fostered by the EEP was responsible, in part, for enabling an 
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American energy service company to conclude agreements with several plants outside of 
the project context. 

D. Country and Policy-Related Findings 

We observed significant differences among the four countries in terms of standard of 
living, economic development, spread of privatization, willingness to accept new ideas, 
and availability of support (both governmental and financial) to implement finther energy 
efficiency ideas. 

In addition to the differences in success (as measured by realized savings) among the 
countries, there were differences in success among the plants within a given country. 
Important factors in this regard included the plant management, plant condition, the 
companies' position in the newly emerging markets, the presence or lack of competition, 
and the influence of energy prices on production costs. Receptivity to recommendations, 
pride in accomplishment, and willingness to exert the effort to implement recommendations 
were crucial to obtaining the energy savings. 

Som basic concepts concerning the relationship between investment today and savings 
tomorrow have not been fully absorbed throughout Eastern Europe although, again, there 
are great differences among the countries. 

Privatization has created barriers to exchange of information iimong plant owners and 
operators; technical data that was formerly freely exchanged (since everyone worked for the 
government) is now treated as proprietary information. 

Changes in organization and attention to energy matters as a result of the EEP varied 
widely. Some plant managers reported they had made no changes while some exhibited 
greatly increased attention on energy saving projects. 

This section provides a review of the audit reports which were used during the course of the 
evaluation. General comments are provided first, followed by sections containing comments 
specific to the reports for each country. The last section presents recommendations for future audit 
Pwr-. 

4.2.1 General Remarks 

In general, the quality of the audits was good, considering the scope of the project and the time 
available--one week of audit time in the field to identify lowcost, nocost energy efficiency 
measures. Most of the plant personnel were enthusiastic about the quality of the audit 
recommendations and the reports, together with the equipment that was supplied as a result of the 
audits. The quality of the recommendations is also commendable given the difficulties of working 
in a different language through an interpreter, and given the difficulty of obtaining follow-up 
information while writing the reports. 

A general note is that the audit teams from the three firms focused on areas in which they had 
particular background or expertise. For example, the RMA team in Romania focused on boiler 
equipment and electrical efficiency equipment while the RMA team in the Czech Republic 
emphasized building heating systems, valves, and piping insulation. By contrast, the IRG team in 
Bulgaria included lighting systems, an energy saving option the others appeared to neglect. 
Hagler, Bailly included more consideration of energy management and organization than the other 
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contractors. None of the firms did much with compressed air systems in the plants. These 
systems arc often leaky, and repairing these systems can be one of the quickest payback energy 
measures available in an industrial setting. Although all the energy saving options considered by 
the three conaactors were valid, the variations in emphasis yielded a sonewhat uneven treatment of 
energy saving possibilities m s s  the four countries. 

In several cases plant personnel claimed the ideas for energy saving measures contained in the 
reports came from within the plant and that it was principally lack of capital which prevented 
implementation of the energy saving options. While it appears coma that the plant engineers 
understood the operation of their plants quite well and were able to furnish the audit teams with 
considerable amounts of data, they had nor, in most cases, performed economic evaluations that 
would allow them to substantiate their choices of specific equipment or changes in plant operation. 
As a consequence, the evaluation team considered it appropriate to attribute energy saving 
measures implemented after the audit to the audit team visit 

Specific oomments regarding the reports are included in the following sections. 

4.2.2 HUNGARY 

1. The reports the team reviewed had several places where information was incomplete. For 
example, the Budapest Chemical Works report had blank spaces on the following pages: 

P. 5-6: Heat Use Breakdown 
P. 21: Spec~fication of Orifice Plant Meters 
P. 26: Boiler Efficiency Benefits table 
P. 29: Back-up Data and Calculations 
P. 35: Schedule, Technical Risk and Reference, Back-up data and calculations. 
P. 37: Back-up Dam and Calculations 
P. 38ff: Other measures in the rest of the report have missing infomation in 

numerous places. 

2. Many of the expected energy savings appear to be based on "rule of thumb engineering 
estimates rather than calculations. 

3. Although there was a summary table in some of the reports, not all the reports had a 
summary table of the measures with costs a d  energy savings included. 

4. Formatting of the margins of tabular information was often not consistent 

5. The recommendation to install orifice plate steam meters was a good idea, since these 
meters are very reliable. 

4.2.3 ROMANIA 

1. The v m x  flow meter recommendations for steam and natural gas measurement were too 
complicated and expensive for this project. Volumetric gas flow meters and orifice plate 
flow meters are available that would produce more reliable results, typically at a lower cost. 

2. As was the case with the reports for Hungary, there was no summary table of 
recommen&tions at the front of the report, This would have helped to quickly see the 
mommendations and the relative merit of the different recommendations. 

3. The memc conversion charts in the back of each report were useful. 
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4. Calculations in the back of the reports were well laid out and easy to follow. Calculations 
listed physical parameters such as steam flow rates, enthalpies, etc.. 

4.2.4 BULGARIA 

1. These reports did have summary tables, and the team found these to be very useful. 

2. The lighting improvements that were recommended were too expensive and did not produce 
savings with an acceptable payback. For example, the futtures in the Dahy Plant and the 
Cotton Plant in Varna cost about $290 each and had a payback over 200 years. 

3. The inclusion of Appendix Ik Training Seminar and Appendix IV: Energy Management 
Practices may not have been necessary; in any event, they should have been put at the very 
end so the reader did not have to thumb through them to reach Appendix V: Audit 
Measurements. 

4. Information is repeated in many cases, but with slight differences in the lists of information. 
For example, much of the information in section 5, Energy Efficiency Improvement 
Options is repeated in section 6, Recommendations and Conclusions. It would be more 
helpful to list the projects up front in the report and then describe them once and only once 
in the back of the report. 

5. No backup calculations for the estimated savings were provided, so it is difficult to verify 
whether the savings have a sound basis. This also makes subsequent comparisons with 
o b s e ~ ~ e d  savings more difficult. 

6. Some power measurements of the electric motors should have been made to corroborate the 
statements about load factors and efficiencies. 

4.25 THE CZECH REPUBLIC 

1. These reports were done by the same contractor as in Romania. Thus the comments that 
apply to the Romanian reports also apply to the Czech reports. 

2. In the Czech Republic, many of the reports focused on building heating systems. While 
this is an important area, more attention could have been paid towards the process areas of 
the plant. 

4.2.6 Recommendations for Future Audit Programs 

1. A set of guidelines for the format and content of the audits should be provided to 
contractors. The US Department of Energy Institutional Conservation Program has 
detailed guidelines for energy audits of institutional buildings, including requirements for 
tables of contents, operation and maintenance summaries, capital-intensive energy 
conservation measures, facility descriptions, etc.. 

- 

2. Similarly, recent industrial audit programs provided as part of electric utility demand-side 
management programs have detailed requirements. The utilities typically have third-party 
engineering consultants review the audits for technical content, clarity, and whether they 
met the audit requirements. While this does add overhead costs to the utility programs, it 
helps maintain a level of quality in the audit reports. Contractors under the utility programs 
are not paid in full until the reviewers approve the revised reports. 
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3. Finally, we observed that each country's audit team tended to focus on a particular set of 
measures. A master list of these measures could be compiled, and auditors would be 
required to address all measures on such a master list. 

This section describes the procurement process used by the contractors during the EEP, the 
methods used to assure installation of the purchased equipment, the status and leasing 
arrangements for equipment provided to the local governments, and the results of a survey of 
manufacturers who supplied equipment to the EEP. 

4.3.1 Procurement Process 

Nearly all of the equipment provided to the Eastern European plants during the EEP was purchased 
by the prime contractors and shipped to Europe. Hagler, Bailly and RMA utilized in-house staff to 
coordinate and perf- the purchasing function while IRG used an outside consultant who was 
familiar with US government purchasing policies. In al l  three cases the purchasing agents used the 
fec~mmendations from the energy audits to request quotations for the equipment needed. After 
satisfactory quotes were obtained, a purchase order was written and the equipment was directed to 
be shipped to a particular agent in the United States for preparation for shipping overseas. The - 
equipment was shipped to E w p e  on an American flag carrier. Typically, the equipment was ' 

mpxted into the host country duty-free under the terns of country-to- country agreements. 

There were special requirements such as labeling (placement of USAID stickers) and the Buy- 
American policy. The team found that the purchase orders contained instructions to the effect that 
USAID stickers be affixed to the equipment. However, much of the equipment we saw in the 
piants did not have stickers. A few pieces had the stickers on the packing cartons. Although some 
stickers may have been removed by plant personnel, it is likely that stickers were placed in areas 
where they fell off ar were on disposable material. There was no written evidence that the 
contractors made special efforts to assure that stickers were in place before the equipment was 
shipped from the United States. 

The Buy-American policy appears to have been well respected by the contractors in spite of the fact 
that this policy caused some in specification and installation (with memc sizing, for 
example). In a few isolated cases it was necessary for the contractors to obtain waivers to permit 
purchase of equipment made outside the U.S. The contractor purchasing persome1 appear to have 
been aware of the regulations affecting these items and only a small fraction of the equipment 
required waivers. 

4.3.2 Installation and Current Status 

Installation was, in all cases; perfarmed by host country personnel. In some cases the local 
subcontracbor supcnked the installation while in other cases the local subcontractm merely 
checked in on the installation after it was complete. The prime contractors made visits to the plants 
towards the end of the program (near the end of the USG fiscal year) but in several casks 
installation was not complete and no subsequent visits were made due to p j e c t  funding 
limitations. 

None of the equipment the team reviewed required the use of special tools or installation by factory 
technicians. In the majority of cases the installation was successfully completed. However, there 
were cases where equipment was installed but was not operational at the rime the installation crews 
left, This happened in several instances with the vortex flow meters. We were not able to 
determine whether this was due to defective equipment or poor installation instructions and 
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training. This created a bad impression with the plant personnel. The contractors and USAID 
should assure in future programs that this does not occur again. 

4.3.3 Leasing Arrangements 

In the four countries the team visited certain energy efficiency equipment (typically monitoring 
instrumentation) was left in the country to continue and expand the energy efficiency work begun 
under the EEP. The intent of this portion of the program was to provide the equipment to a 
responsible private organization that could hold, maintain, and lease the equipment to private 
consultants at minimal cost thereby helping to promote and improve energy efficiency. Meetings 
were held with government and private groups to make suitable arrangements for this equipment. 
However, the business and economic conditions existing in late 1991 prevented formation of 
suitable private organizations in all host countries which could be responsible for the equipment. It 
was therefore not possible to fully satisfy the goal of leaving the equipment with private firms. 

In Hungary an arrangement was made with The Ministry of Industry and Trade to pass the 
equipment to EGI, a well-respected private engineering fm, for management and maintenance. In 
Romania and Bulgaria no private firms were available so the equipment was left with government 
agencies. In Romania this was the Energy Efficiency Authority (ARCE) and in Bulgaria the 
Ministry of Industry. In Czechoslovakia an agreement was made with the Federal Energy Agency 
to pass the equipment to INSTAR ITS (formerly INORGA), a quasi-private group at Ostrava, for * 

management under the guidance of a board including SEVEn. 

The equipment left in the host countries has not been used as intensively as planned. In Hungary, 
EGI has made some use of the equipment by leasing it out to interested parties at reasonable prices 
(see Table 4-1). EGI claims that these prices cover only the costs of routine maintenance on the 
equipment. Judging from the dollar- equivalent prices this seems to be a valid claim. Table 4-1 
also lists the customers that have used the equipment. 

In Romania the equipment given to ARCE (see Table 4-2) appears to have had only modest use, in 
part due to reliability problems with the ENERAC combustion analyzers. Mr. Breazu, the head of 
ARCE, indicated they made over 2000 measurements of all types in 1992 but had no breakdown as 
to which were done with USAID-furnished equipment. It did not appear to the team that ARCE 
has made a very vigorous effort to make plant personnel a w m  of the availability of this 
equipment. They may also not possess the competence and the funding to fully utilize the 
equipment. Perhaps additional training could remedy this situation. 

In Bulgaria, the equipment (see Table 4-3) was left with the Ministry of Industry after a series of 
discussions among the US contractor, USAID, and local government officials. Unfortunately, the 
group within the MOI charged with maintaining and utilizing the equipment has only stored it. 

In the Czech Republic, disposition of the equipment and selection of the group at Ostrava occurred 
just prior to the breakup of Czechoslovakia. The equipment is listed in Table 4-4. The group in 
Ostrava has not made effective use of the equipment, in part because of lack of specific expertise 
due to persome1 changes (resulting from the breakup of the country) and in part becaw% Ostrava is 
removed from the industrial area in the Czech Republic. The USAID Representative Office in 
Prague is now aware of the problem and is looking into ways to get the equipment moved to a 
more accessible location and under the care of a group that will utilize it more effectively. 

It is rather easy in hindsight to spotlight problems in this area However, one must remember that 
in late 1991 and early 1992 when these arrangements were made, these countries were still trying 
to establish their government sauctures. It is not surprising, therefore, that these programs 
suffered from some degree of confusion. 
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TABLE 4-1 

LIST OF USAID-FURNISHED EQUIPMENT AT EGI 

NO. DESCRIPTION Ft/day incl VAT 
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TABLE 4-1 (Cont'd) 

EGI-Contracting/Engineering Co. Ltd. 

List of the companies which nented equipment donated by USAID 

Name of the company: 

Address: 

Contact person: 

Name of the company: 

Address: 

Contact person: 

Name of the company: 
Address: 
Contact person: 

Name of the company: 

Address: 

Contact person: 

Name of company: 
Address: 

Contact person: 

Name of the company: 
Address: 

Contact person: 

VULCANUS 
Tiizeldstechnikai SmlgAltat6 Cs Kereskedelmi BT. 

(Combustion Engineering) 
11 11 Budapest 
Bart6k Baa iit 52. 
Mr. Miklds Takhcs 

CONTROLL 
Min6st5gfejleszt6si Tan&& Iroda 
(Quality Development Advice Office) 

11 18 Budapest 
Radviiny utca 34.4". 
Mr. Tibor Nagy, Adviser 

T e W  Tdglagyh (Brick Factory, Te-d) 
8991 Teskiind, Pet6fi u. 127. 
Mr. Lbzl6 T6th, Production Manager 

MOTZM 
Magyar&& Timfold- Cs Miikorundgyk (Alumina Factory) 
92Q1 Mosonmagyar6vi 
Pf. 75. 
Mr. Istvan Belecz, Plant Manager 

BCkdscsabai BaromfXeldolgoz6 VUalat 
5600 Bdk6scsaba 
Orosh&zi tit 2. 
Mr. IstvAn Mat& Energy Manager 

PYROSWSS (Combustion Consultants) 
1 193 Budapest 
Frangeph utca 12- 14. 
Mr. Ott6 Cseh, Manager 
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TABLE 4-1 (Cont'd) 

EGI-Conaacting/Engineering Co. L td. 

Name of the company: 
Address: 

Contact person: 

Name of the company: 

Address: 

Contract person: 

Name of the company: 
Address: 

Contact person: 

Name of the company: 

Address: 

Contact person: 

Name of the qmpany: 

Address: 

Contact person: 

Name of the company: 
Address: 

Contract person: 

Name of the company: 
Address: 

Contact person: 

Budai Teglaipari VdIalat (Brick Factory) 
1034 Budapest 
Bksi  lit 120 
Mr. Lhszld Bellovics, Technical Director 

Tiszai Vegyi Kombinh, Energia t s  Kiimyezetv&lmi 
F60sztiily ('Tisza Chemical Combine, Energy and 
Environment Dept.) 

358 1 Tiszaijvhs 
Pf. 20 
Mr. Jdzsef Szekeres, Power Plant Manager 

Private Consultant 
1215 Budapest 
Ady Endre lit. 47. 
Mr. Janos AltnCder 

Magyar Nemzeti Gal6ria (Hungarian National Gallery, D e p ~  
of Energy) 
1250 Budapest 
Pf. 31. 
Mr. Tibor Gebhardt 

Budafoki MuvelWsi Kozpont 
(Cultural Center of Budafok) 

1222 Budapest 
Nagytetknyi lit. 35. 
Mr. Jozsef Gulytis 

Local Government of 1 lth District of Bu&pest 
1 1 14 Budapest 
Bart& B6l.a Ct 15/c 
Mrs. Wagner, Energy Manager - 

Private Consultant 
10 13 Budapest 
Pauler utca 5. 
dr. Gy6rgy Sz. Tdth 
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TABLE 4-1 (Cont'd) 

EGI-Conmting/Engineering Co. L td. 

Name of the company: Private Consultant 
Address: 1056 Budapest 

Bel@ rakpart 26. 
Contact person: Mr. Levente Nagy 

Name of the company: Konkoly Cs Kiss Mbrnijki Itoda kft. 
(Electric Consultants) 

Address: 1 11 1 Budapest 
Karinthy Frigyes 6t 14. 

Contact person: Mr. Lhszl6 Konkoly 

Note 

Some of the above listed companies used the insauments several times. 

Typically no fee is charged on small private consultants. 

EGI provides training each time. When the borrower seems unabb to use the instruments 
correctly, EGI provides personnel, too. (That was the case with the National Gallery and the 
Budafok Cultural Center.) 

Electric analyzers are lent only for qualified companies/persons. 
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TABLE 4-2 

LIST OF USAID-FURNISHED EQUIPMENT AT ARCE 

DFS-ON 

2 2000 Combustion Analyzer 

1 Controllom Flow Meter 

1 386 SX Personal Computer 
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TABLE 4-3 

DISPOSITION OF USAID-FURNISHED EQUIPMENT 
AT BULGARIAN MINISTRY OF INDUSTRY 

DESCRIPTION rrrY SHIPPED OTY OBSERVED @MOI 

Videotapes - Armstrong 7 * 
Buhl Overhead Projector 1 ** 
Transparency F i  - Set 1 * * 
Projection Screen 3 ** 
Davis Differential Pressure Gauge 2 1 

Wahl Thermometer and Probe Kit 2 1 

Fluke Multimeter 2 1 

Packard-Bell PC and Accessories 2 1 
I 

U)(]O Combustion Analyzer 6 3 

Davis M a d  Thennometer 3 1 

Davis Oxygen Analyzer 2 1 

2 ** ""*"""" I 1 0 

' Books - Set 1 ** 
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TABLE 4-4 

LISTING OF USAID EQUIPMENT AT lNSTAR/OSTRAVA 

F E F E ~ M   ENERGETIC^ AGENTURA, CSFR 
INORGA ITS, spol. s r.o., Ostrava 
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TABLE 4-4 (Cont'd) 

27. ( Compact Tool Kit I 2 H 
28. 11 Stainless Steel Pressure G w e  (100 psi) I 2 1 
27. n Stainless Steel Pressure Gauge (400 psi) I 2 i 
28. ( Stainiess Steel Pressure Gauge (1000Dsi) 2 

t - 
I 29. I Digital Heat Sw I 1 1 I 

bieYrYid prUhroje uveded v tabulce feveme INORGA ITS s.r.0. od Fedex4.M energetickd 
agentury. 

INORGA ITS suol. s r.0, 
zastouDenk 

Jdno: Jdno: 

Funkce: Funkce: 

Podpis: Podpis: 

**Signatures on hard copy 
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TABLE 4-4 (Cont'd) 

TJltrasonic Thickmss Gauge 
Multimta 
POW= MS~Q lDB/Rint~ 
TIF 2300 Power Factor Meter w/Case 
WattpaobeQMlporrW- 
PartaMeUltrasonicRowmdc~ 
ENERAC 2000 
Platinum 
Digital Temperature Meter 
100-VT Velociby Meter 
Portable Thermal Printer 
SHARP 1600 Pocket Computer 

ESSENTIAL COMBINATION OF APPARATUS FOR MEASUREMENT 

OPTIMUM COMBINATION OF APPARATUS FOR MEASUREMENT 

Rental fees are raised on 500  KC"^. 
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4.3.4 Manufacturer's Response and Support 

As part of the evaluation, six manufacturers who had supplied equipment to the EEP were 
interviewed The manufactums an listed in Appendix F including the name of the pason 
interviewed. The interviews were conducted following the form shown in Appendix C. This 
fom forced some degree of uniformity among the interviews. 

All thc mianuf~cturcrs appeared to have understood the goals of the EEP. Three of the 
manufacbmas, UE Systems, Armstrong, and Bacharach, were very enthusiastic abwt their 
participation in tbe project. For example, Mr. Hickox of B a c w h  said that their sales volume in 
E P s t e r n E u r o p e h a d ~ ~ l % o f ~ s a l e s i n 1 9 9 2 m 4 % i n t h c h r s t q u a r t e r o f  1993. As 
a nsult, he has I#rrganized his European salts forrx to put maat anptmis on Eastern Europe. 
Mr. Bloss of Armsa~lg  nportcd that tht EEP had accelerated their presence into the Eastern 
European matketplace. Both Bacharach and Armstrong have set up sales representatives in 
Hungary and Romania and Armstrong has also established representation in Bulgaria. Armstrong 
has, in addition, established an Energy Efficiency Council in each of these countries where they 
give annual two day seminars on energy efficiency. 

Two of the manufacturers (Honeywell and Drama) had very little awareness of the role of their 
equipment in the EEP and had seen no significant impact on sales as a result of their equipment 
being used in the project. Mr. Cesard of Dranetz said that their equipment was not a big ticket item 
and that they could not af'ford, at the present time, to mount a serious marketing effort in Eastern 
Europe without a greater potential market. 

Since the manufacturers sold directly to the contractors they had no interface with the end users in 
Eastern Europe. Mr. Hickox and Mr. Bloss were the only persons interviewed who had direct 
marketing experience in Eastern Europe. Only in the few cases where there were se~cing 
problems did some m h b d  level of contact open up at the plant level. The relations with the 
contractors was straightforward and no problems were noted. Several people commented on the 
high degree of technical competence in Eastern Europe (something the team also observed). 

Seveml manufactlaers noted that the ability to support the equipment is key to success in markets 
like Eastern E w p .  The= is essentially no selling infrastructure in these countries although it is 
starting to develap in Hungary and The Czech Republic and, to a much more limited extent, in 
Romania. Several plant managas reported that they had not been able to obtain replacement parts 
or service for their combustion analyzers in spite of repeated attempts to contact ENERACs 
representative in Italy. 

Most of the man- felt the Eastem European market will grow, albeit slowly, over the next 
few years. Then will be intense competition from the West Europeans, especially the Germans, 
and anything the US Government can do to help would be appreciated. 
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4.4 ON-SITE PLANT EVALUATIONS 

This section provides summaries of the team's visits to twenty-three plants in Hungary, Romania, 
Bulgaria, and the Czech Republic. Details of each of the plant visits are given in Appendix G. To 
the extent possible, four broad areas were covered during each plant visit; (i) the status of the 
USAID-supplied equipment, (ii) energy saving measures that were implemented at the plant, (iii) 
actual energy savings and specific energy consumption, and (iv) plant management, energy 
organization, and the o v d  business climate. 

In Hungary the team visited six plants (Buszesz Yeast and Alcohol, Budafok Paperboard, FSV 
Sutiopar Bakery, Budapest District Heating Works, Budapest Chemical Works, and Csepcl Metal 
Works). The team was not able to visit the Pannongias plant because the company was reported to 
be in bankruptcy nor the Hungdu M o t h  Alumina which is located far outside Budapest. T m e l  to 
thc latter plant would haw coasumed considcrabe time. This is unfondunatt because the audit team 
estimated large energy savings for these two plants (3.4 M$ for Pannongb and $430,000 for 
Moth). 

Hungarian industry had been evolving towards a market economy and privatization of state 
indusuies for several years prior to 1989. There were concerted efforts to produce market-oriented 
products, to introduce modem fabrication and processing technology, and to reduce specific , 
energy consumption although the latter wen still in the initial stages of implementation. Increased 
industrial energy prices, which are now comparable with those in Westem Europe, emphasize the 
need for and benefit b m  implementation of energy efficiency improvements. 

Two of the plants visited (Buszesz Yeast & Alcohol and Budafok Paperboard) have been 
substantially privatized through purchase by firms outside Hungary. A third fum, Budapest 
Chemical Works, was being examined for puxhase by a Western European firm at the time of the 
team visit. Overall, the team was impressed by both the management and technical people in the 
plants in Hungary. The USAID-supplied equipment appeared to be correctly installed and properly 
used and several plants, notably the Yeast & Alcohol plant and the Chemical plant, used the EEP 
assistance as a base to expand their energy efficiency programs. 

The actual savings recorded by the plants are shown on Table 4-5. It can be seen that the lowcost 
measures r e c m n d e d  by the USAID contractors resulted in paybacks of only a few months - a 
remarkable accomplishment For example, the Yeast & Alcohol plant payback period was only 1.5 
months and that for the Metal Works was only 1.7 months. The only facility not able to provide 
the team with actual energy savings was the building in the district heating system. This was 
because they had not yet accumulated data from a full one year period including atae winter when 
they expected to see most of the savings. 

4.4.2 ROMANIA 

The evaluation tcatn visited six plants in Romania (Bucharest milk plant, Bucharest South heat and 
power station, Urziceni soybean oil processing plant, C i u l u n g  cement plant, Craiov&fertilizer 
plant, and the Grim pressure vessel plant). Time did not permit visits to the other two plants 
audited (Galati iron and steel plant and Celhart pulp and paper plant). The audits were also 
successful at identifying significant potential savings for these plants ($660,730 for Galati and 
$400,000 for Celhart). 

Romania is well behind Hungary and the Czech Republic in development of a market economy, 
elimination of subsidies for energy, and implementation of energy efficiency measures. is 
very little privatization, many of its plants are in relatively poor condition, and indusq is still 
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adapting in effarts to produce goods that are competitive on the open market. Most of the plants 
are operating at levels well below those of several years earliez Still, the team saw some 
remarkable examples of energy efficiency programs including the Griro Plant which can fabricate 
large tanks and vessels in conformance with the ASME Ressure Vessel Code and the Bucharest 
Sud Power Station which has instituted a number of improvements in spite of a lack of incentives. 
The Grim Plant exports about 80 percent of its products. 

The USAID-supplied equipment was greatly appreciated by the plant pasonnel in Romania. It 
appeared to be correctly installed and used in the plants the team visited. The workers at the Griro 
plant have carried this further by using the thermometers to determine the temperature of metal to 
be welded. Several plants noted they had had problems with the analyzers and could not obtain 
spare parts. There were also problems with gas flow meters. 

As in Hungary, the savings actually seen in the plants were significant and, again paybacks on the 
order of several months were recorded. In the case of the Bucharest Sud Power Plant there was a 
large difference between the projected savings and the actual value; this appears to be due to 
ovmstimation of the possible changes in combustion efficiency. 

4.4.3 BULGARIA 

Thc evaluation team visited six plants in Bulgaria (the Sodi soda ash plant and the Parvi Mai cotton 
processing plant in Varna, the Kremikovtsi iron and steel mill and the Serdika milk plant in Sofia, 
the Chimco chemical works in Vratza, and the Izi& Ceramics plant in Elin Pelin). Time did not 
permit visits Phamzacia chemical and pharmaceutical works or to the poultry slaughterhouse in 
Tolbuhin. 

Like Romania, Bulgaria suffered h m  a tightly conmlled, centrally planned economy for a 
number of years prior to 1990. A market economy and private f m  are only now starting to 
appear. Bulgaria patterned its industry after the farmer Soviet Union with large, often energy 
inefficient factories. 

The EEP program for equipment installation and utilization was less successfd in Bulgaria than in 
the other countries visited. Although all the equipment was accounted for (i.e. present in the 
plants), some of it had not been installed at the time of the team visit. The emphasis is still on 
production in most of the Bulgarian plants and there is a very low level of energy efficiency 
awareness. However, the team again observed awareness in the plant management at the Izida 
Ceramics plant and at the Devni Soda Ash plant. In both plants, however, the actual energy 
savings were rather low (see Table 4-5) and for three of the six plants actual results were not 
available. 

4.4.4 THE CZECH REPUBLIC 

Eight plants wen audited in Czechoslovakia during the course of the EEP. However, on January 
1,1993 the country was peacefully split into two new counaies; the Czech Republic and Slovakia. 
The evaluation team visited the five plants which reside in the current Czech Republic. These are 
the Pragolaktos dairy plant, Branik brewery, Tofa wood products plant, the Cerny Dul fabric plant 
and the Autobrzdy auto parts plant. The other three plants which were audited are found in 
Slovakia. All eight plants showed sipficant potential savings as a result of the audits. 

The Czech Republic has a long history of industrial excellence, particularly in heavy industries. 
There was a solid appreciation of energy efficiency present in the plants that the team visited. 
However, the actual energy savings were not very large in these plants. This is due in large part to 
the fact that the USAID contractor focused on building heating improvements rather that process 
improvements. These generally have long payback periods. 
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TABLE 4-5 

SUMMARY OF ENERGY SAVINGS AT PLANTS AUDITED IN EEP 

HUNGARY 

ROMANIA 

BULGARIA 
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4.5 SUBCONTRACTOR EVALUATION 

This section pmvi&s the results of the team's review of the local subcontractors used by the 
USAID prime contractors in the four countries. 

4.5.1 HUNGARY 

The Hungarian engineering firm EGI acted as a subcontractor to Hagler, Bailly during the course 
of the energy efficiency project in Hungary. EGI is a major engineering f m  that had 
approximately 500 personnel during the period of the audit. EGI also assisted the Ministry of 
Industry and Trade in selection of the plants for energy efficiency demonstrations. Subsequent to 
completion of their role in the energy efficiency project EGI was privatized and 85% of the shares 
of the campany are owned by the German firm GEA, the remaining 15% of the shares are owned 
by the employees. 

EGI assisted in all phases of the work in Hungary including energy audits, specification and 
installation of equipment, and translation of documents. EGI credits the collaboration with Hagler, 
Bailly during the EEP for teaching them how to properly do energy audits. The focus on financial 
data and the economic impacts of wasting energy, the use of standard forms, the use of 
insaumentation, and follow-up actions were listed by EGI as positive outputs from the project. 

EGI currently has control of the portable instnunentation provided by USAID to the Hungarian 
Ministry of Industry and Trade. Although the Ministry holds title to the equipment, EGI stores and 
maintains the equipment since the Ministry has no in-house capability to maintain and monitor use 
of the equipment. EGI leases the equipment to various Hungarian firms for modest charges that 
cover the costs of handling and maintenance. During the last year 15 clients have leased various 
pieces of equipment A list of the equipment and the leasing fees is given in Table 4-1; a list of the 
clients to whom equipment was leased is also given in Table 4-1. 

Based on the knowledge gained within the framework of the USAID program, EGI has been 
trying to expand their energy audit business. There are now about 10 people in EGI concerned 
with energy efficiency. Their energy audit work has not grown as quickly as hoped. EGI 
attributes this to lack of appreciation of the value of energy audits on the part of Hungarian 
management and to the relatively tight economic situation in many plants. 

The plant personnel we talked to were very familiar with EGI and appeared to value EGI's work 
during the project. It appeared that EGI played a larger role in the industrial energy component in 
Hungary than did subcontractars in the other countries we visited. 

EGI gave good marks to the seminar held at the end of the project but noted that there was no 
follow-up activity. They also noted there is an energy seminar held several times a year by the 
Ministry of Industry and Trade. Energy efficiency is sometimes included on the agenda but we 
were unable to daermine whether the USAID program has influenced the activities of this group. 

EGI felt that the installation of the computers in the plants made a big difference in the Hungarian 
energy accounting practices. They also noted that there are still several barriers to greater inclusion 
of energy efficiency measures in Hungarian industry. They included in this list (1) the lack of 
sufficient laws and regulations, (2) resistance to change on the part of the large energy monopolies, 
(3) the lack of &marad-side management programs, and (4) a general lack of awareness and know- 
how. Hungary has enough internal generating capacity and does not currently put any emphasis 
on DSM. 
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4.5.2 ROMANIA 

In Romania RMA contracted with Instapart to provide local support The principal contact at 
hstapart was Mr. Mihai Instapart did not participate in the audits and only came on 
the scene later in the program, after the fmt round of trips. Instapart had a conaact with RMA to 
receive the fixed (as opposed to mobile) equipment, help with customs clearance and transport to 
the plants, conduct pre-installation mining, perfimn equipment installation supuvision (installation 
was done by the plants), startup and commission the instnunentation, and follow-up and monitor 
the equipment performance. They also provided some translation services for drawings and 
manuals. Their con tract with RMA ended in June 1992. 

Mr. Maracineanu said he had to do quite a bit of post-installation service work, particularly with 
the combustion analyzers. Neither the people in the US nor their representative in Italy responded 
to his inquiries. He also noted they'd had a number of problems with the vortex flow meters some 
of which never worked after installation. The W s  European representatives in Germany 
responded to questions but requested payment to repair the units. The RMA pmject manager now 
works f a  another firm and is doing some work in Romania. He has been very helpful in trying to 
get to respond to cries for help. Mihai also felt the rather late installation (it o c c d  near the end 
of the project) was a negative aspect of the project since it prevented USAID payments for service. 

It appeared to the team that Mr. Maracineanu was well known and well liked by the plant personnel 
who participated in the EEP. They felt that they could call on him when they had problems and he - 
seemed sincerely interested in helping even though he wasn't getting paid. 

4.5.3 BULGARIA 

In Bulgaria, International Resources Group employed the firm ~otechproduct, a firm that had 
been recently formed in Sofia by Mr. Christian Spassov. Mr. Spassov accompanied IRG team 
members to the various plants, helped with translations and technical discussions, and followed up 
on equipment installation and servicing. The IRG project manager had nothing but praise for Mr. 
Spassov and his associates. As a result of its participation in the EEP, Ecotechproduct has 
established a sales representative arrangement with Armstrong focusing particularly on steam traps. 
This has opened up the Bulgarian market for Armstrong, resulted in additional sales of their 
products, and brought American technology into Eastem Europe. 

4.5.4. THE CZECH REPUBLIC 

In the Czech Republic the prime cuntractcr (RMA) used two local subcontractors; SEVEn 
(Stredisk0 pro Efektivni Vyuzivani Energie) and Energoprojekt. SEVEn is an independent, non- 
profit organization founded in 1990 to promote efficient use of energy as a means to protect the 
environment and support economic development Energoprojekt is an engineering consulting firm 
with extensive experience in the power industry. 
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4.5.4.1 SEVEn 

SEVEn provided assistance to RMA, particularly during the first part of the project, and completed 
two RMA subtxm~tritcts during the EEP, "Effective Use of Energy in Industry", and "Energy 
Pricing". SEVEn worked with the Ministry of Industry, USAlD and RMA to identifv the eight 
plants (in what was Czechoslovakia) which would be audited by the American contractors and 
would be the recipients of US equipment SEVEn provided some help during the conduct of the 
audits although the bulk of this work and the follow-on work associated with installation was 
handled by personnel from Energoprojekt. 

SEVEn also organized two seminars (one in Prague and one in Bratislava) in August 1991 to 
present the results of the EEP to about 100 people. The turnout for these meetings was considered 
respectable since they were held during the height of the vacation season due to USG deadlines. 
SEVEn also felt that follow-up was a problem with the USAID program. 

SEVEn also started an energy data base during the EEP and continues to maintain it (about 5096 of 
SEVEn's funding is provided by the US). SEVEn also played an important role in introducing an 
American ESCO into the Czech Republic which has resulted in the ESCO signing several contracts 
with Czech and Slovak h s .  SEVEn noted that energy conmation measures could sometimes 
push a company being considered for privatization into the black. Also environmental 
considerations are starting to drive energy modifications. 

4.5.4.2 Energoprojekt 

Energoprojekt was selected by RMA after discussions concerning capabilities and labor rates. 
SEVEn had recommended several Czech firms for RMA's consideration. Energoprojekt did not 
have a lot of experience in energy efficiency work but no one in Czechoslovakia did Energy 
efficiency was not an important consideration when the price of energy was low. 

Mr. Malek, who was the principal contact with RMA, felt that, although the seminars were good, 
the red benefit from the EEP was in showing what can be done in a relatively short period of time. 
He also noted that the envirorunent was very different then; people were not aware of the market 
system. No technical help is needed - what they need is help in getting financing. 

Mr. Malek felt that RMA hadn't had much experience dealing with foreign firms or with small 
businesses. Energoprojekt had no problems dealing with RMA. 

Energoprojekt's role consisted of collecting information on the plants during the course of the 
project. They were not present at the beginning of the project and were not involved in selection of 
the plants. Thcy did accompany RMA during the plant visits and provided miscellaneous services 
such as settling technical questions, negotiating, translation, and faxing various pieces of 
information to RMA. He mentioned that RMA's initial list for equipment was too expensive and 
Energoprojekt helped RMA pare it down to something reasonable. 

Energoprojeh was not involved in the installation of the equipment; the plants found cbntractors to 
do this. He thought the plants paid the contractors and were then reimbursed by RMA. 
Energoprojekt was not, to the best of his knowledge, called upon for any kind of servicing after 
the installation. 
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He felt the technical assistance was welcomed although the reception varied from plant to plant. At 
some plants the local competence was not high (e.g. Cerny Dul) or the USAID project had a low 
priority (e.g. Branik brewery) while at others (e.g. Tofa Albrechtice) the plant people knew exactly 
what they wanted to do. He thought the equipment furnished was of very good quaiity; 
unfortunately, the amount of money available for equipment was not large. 

Incidentally, Mr. Malek now works for a f m  called Energoconsult (a 3(r# person spin-off of 
Energoprojekt) which does consulting in the power sector. Their main client is CES, the national 
utility. He said this is a new thing for them since they now have to competitively bid on proposals. 
He wasn't s m  that a firm could survive doing energy efficiency consulting. Although most plants 
don't have people experienced in energy efficiency, they don't have much money either and have a 
tough time obtaining financing. 

This section pmvides a description of some of the considerations which surround the energy 
efficiency component of the Emergency Energy Project. Energy pricing, the roles of government 
and private sector entities, institution building, and information transfer are examined. A separate 
section was prepared for each country and the above four items are reviewed for each country. 

4.6.1 HUNGARY 

4.6.1.1 Energy Pricing 

Hungary's pricing policies now provide a positive environment for promotion of increased energy 
efficiency, with prices increasing dramatically over the past three years. Hungary's impotts of oil 
and gas via pipelines from Russia are paid in foreign exchange at the border price. By 1995, 
Hungary plans to establish all prices at world market levels, positive current pricing changes 
continue to that goal. 

Rising energy prices have been a key factor in the greater inmst in energy efficiency. DMS, an 
American firm that has made a recent decision to establish itself in Hungazy to represent 
manufac~ers of equipment (monitoring and measuring as well as Armstrong Steam Traps), 
referred to the pep t ion  that energy efficiency now plays as one factor in its business decision. 
Honeywell officials -- selling to the large elecoicity and industrial market -- also remarked on the 
pressures on Hungary's exports which increasingly faced international competition and the large 
internal rise in energy prices from a few years ago as boosting interest in their energy control 
systems. 

Further evidence of the impact of energy efficiency interest is found in reduced floors for take or 
pay contracts. At least three of the eight firms where audits were carried out reduced the fixed fee 
for energy use when they realized through energy efficiency measures that they could live with a 
lower level of assured energy. 

4.6.1.2 Government and Private Sector Roles 

a. Govemment - The Govemment ministries are undergoing a transition in responsibility for 
energy, reflecting the push for privatization within the economy. With this movement, the 
principal advocate for the EEP within the Hungarian Government has now moved to AV 
Rt., the Hungarian State Holding Company responsible for identifying and promoting the 
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privatization of state-owned firms. The Hungarian Ministry role to promote state programs 
is being reduced. 

The Suuc Holding Company portfolio contains two kinds of companies; (i) Companies 
likely to be privatized; and (ii) companies where for strategic or political reasons control 
will remain in state hands. The latter group presents a difficult challenge for the 
government to consider the trade-offs between production and efficiency, and possible 
greater unemployment if large and inefficient state enterprises are scaled down or closed. 
Just within the small sample of finns which the evaluation team visited, the evaluation team 
received coilstant comments from officials wondering what their industrial future would be. 

The government approach to the EEP took maximum advantage of the momentum for 
privatization. Thus, audits were set up for companies on the possible list as candidates for 
sale. This linking of candidate firms with an energy audit has helped with the private sale 
process discussed below. 'The floor is endless to carry out energy efficiency work in 
Hungary" was one of the memorable statements made to the team. 

The principal government spokesman for the EEP described a threefold impact of the EEP: 
(i) Companies involved in the program made direct energy savings; (ii) the audience for 
energy efficiency was significantly enlarged through seminars and word of mouth; and (iii) 
consultants were able to learn from the USAID contractof (This official summarized the 
impact with the words, "the consultants produced a dramatic change in our lives"). 

The Govennment of Hungary is still struggling with new energy laws which will increase 
the incentives for greater efficiency, including setting standards. The new law is beset by 
much of the political controversy over the pace of privatization and its impact on jobs and 
equity. 

b. Private Sector - Private sector capacity in energy efficiency exists, though in a very eariy 
stage. Hungary is blessed with world class technical talent, which can be brought to bear 
in the efficiency field when the market exists. Many firms or individuals set themselves up 
as energy efficiency experts, often with companies of one or only a few people. The depth 
of their individual expertise in energy efficiency is st i l l  to be tested, once a strong market 
develops. 

The most experienced firm in the field is EGI, a large Hungarian contracting and 
engineering company with a separate division dedicated to energy conservation. EGI was 
the sub-contractor to Hagler, Bailly for conduct of the audits and subsequent 
implementation of the EEP. EGI will continue to be a leader in delivering energy efficiency 
services in Hungary, though its activities under any USAID financing will be reduced 
because it has been purchased and is now a subsidiary of GEA, a German company. 

The EEP apparently has had a direct result on foreign investment, though the team had 
difficulty making a tight connection. Both the paper factory and the yeast factary had 
moved to private hands subsequent to the audits. The yeast company manager in particular 
cited the EEPs role in promoting energy efficiency with these words: " The spark existed 
in each of the colleagues at the plant to become 
much more efficient. The USAID-financed team managed with its intervention to ignite the 
work". In addition, DMS, mentioned above, also established itself because of the 
encouragement of the EEP. 
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4.6.1.3 Institution Building, Sub-contractors, and Training 

The EGI personacl were quite forthright in their praise for the USAID contractors help to build 
their capacity. Although EGI hid been conducting energy work for several years, they stated that 
the USALD-finnnccd team showed them how a good audit is done. What EGI learned is now 
applied in all of their work, as they combine a structure, instruments, farms, and a careful selection 
of clients likely to understand and implement the fecommendations. Their whole approach 
changed in that they now look at money figures as well as quantitative energy figures. 

On the institution building side, the EJ3 was also cited as having an impact on the orientation of 
the EC PHARE program, which works mainly through government programs. Initially, the 
PHARE program concentrated on Eumpean consultants, either resident in Hungary a as short- 
term consultants, to implement its programs. The approach introduced by the USAID-financed 
team led to Hungarian pressure to restructure the programs to include subcontracts far Hungarian 
firms. Sub-contracting has now incmued. (A curious Catch-22 exists for EGI because it is 
considered a Hungarian finn by the EC programs and therefore ineligible as a prime contractor, but 
is also ineligible for any USAID-financed work because it is considend a German firm). 

The USAID-financed training program for energy efficiency builds upon the successes of the EEP, 
and assumes that the market will continue to expand for these services. There appear to be a set of 
actions that USAID might take to help expand the private market for energy efficiency services that 
would also reinforce USAID's broader program goals for macmeconornic restructuring, 
supporting economic growth and privatization. Specific actions include: 

Financing for audits focused on public sector schooIs and hospitals where the private 
firms would establish a market expertise; capital for implementation could be linked to 
funds already available to assist municipalities; 

USAID-financed audits for firms held by the State Holding Company which are under 
consideration for privatization;  he^! energy audits could identify significant improvements 
in the operating results of the company a d  thus enhance their attractiveness; 

Identification of already privatized firms that could institute a set of cost controls and 
energy improvements, in which the costs of the Hungarian consulting firm work was cost- 
shared with USAID financing; and 

USAID-financed studies with the graduates of the training pgram to provide a more in- 
depth knowledge of the market, and projections of future demand. 

4.6.1.4 Information Transfer 

The USAID-- workshop held in January, 1992 produced enthusiasm and results among the 
large number of attendees. The largest immediate impact of the EEP was the perception that 
programs could be mounted and monitoring and measuring equipment supplied quickly that led to 
concrete energy savings. This urgency was compared with programs of other donors that had 
already been operating programs for some time when the USAID EEP started. Some af this 
momentum was lost with the break in follow-up activity to the EEP, an unfortunate consequence. 
But even with the advantage of hindsight, the extent of success of the EEP would have been hard 
to predict, and USAID would be pressed in any event to produce the same quickness of 
implementation with longer term program objectives. 

The evaluation team noted the hesitancy of some firms to share information with other firms in the 
industry, because the advantage of cost controls, though energy efficiency provided a competitive 
advantage. 
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USAID efforts to encourage information sharing should be pursued through the NGOs now being 
formed as well as through the more traditional Government-led structures. The Hungarian Energy 
Association can play a particularly effective role with modest USAID financing. This organization 
-- centered in the university -- has strong ties through the student and former sndent body with the 
engineering talent that staffs both Hungarian firms and government. Information sharing efforts 
must address rhe traditions of state control over information, and possible competition among 
different NGO and government-sponsored organizations over the data bases. 

4.6.2 ROMANIA 

4.6.2.1 Energy Pricing 

The RMA work underscared the importance of price incentives as a necessary condition for 
encouraging energy efficiency. This emphasis - contained in its general reports and plant specific 
audits - was evident from the evaluation team's conversations with Romanians with whom the 
RMA team had worked. They all made reference to the changed conditions caused by the Russian 
decision to accept only h a d  currency in payment for Romanian imports of oil and gas. 

Romanian pricing refom continues to be implemented, and the proposed policy is that prices will 
reach world market levels by 1995. Romania government policy and citizen response to higher 
prices was sharply brought home during a field visit to the C i u l u n g  Cement plant and Craiova ' 

Fertilizer Plant During that trip, the team had difficulty buying gasoline because there were long 
lines of cars in anticipation of another price rise to be put into effect the following day (July 1). 
The lines disappeared the next day. 

Several plant managers reported closing down production lines for a limited time for lack of fuel. 
This may reflect supply constraints, especially in winter when natural gas supplies ate stretched to 
meet heating needs. But supply constraints may also be a proxy used by plant managers sensitive 
to production costs which exceed sales revenues who need an excuse acceptable to workers to shut 
down the plant. 

A solid donale  for the EEP was borne out by the macmeconornic conditioxis prevailing during 
the team's visit: 

The industrial base is both energy intensive and energy inefficient. Energy intensity often 
runs 3 to 4 times comparable industrialized country standards. 

Romania uses 1/3 of its export earnings for energy imports. 

Romanian dependence on Russian oil and gas makes the country's economic reform 
effort unduly dependent on outside forces it cannot control. 

The privatization process continues to move ahead, especially for small and medium sized 
business. The U.S. Economic Counselor cites figures for May, 1990 for creation of 
260,000 new businesses, of which 30,000 had foreign participation and 75% of which had 
fewer than 10 people. 

Energy efficiency improvements -- especially low cost/no cost measures -- mesh well 
with Romania's highly skilled labor force which can produce high economic returns 
without requiring significant capital. 
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4.6.2.2 Government and Private Sector Boles 

a Government - The RMA report, Industrial Energy Efficiency and Institutional Analysis in 
Romania, pmvided a useful overview of industrial energy use. The evaluation team found 
it a valuable reference for discussions with GOR officials and plant managers. The report's 
identification of major energy users in a few sector's provided an excellent lead-in to the 
name of Romania's industrial energy policy. This identification -- which indicates 
chemicals and ferrous metals account for about 60% of total industrial energy use -- 
supplies a context for stntcnrring energy efficiency proposals. 

The Romanian Agency for Energy Conservation (ARCE) is the principal GOR entity 
promoting energy efficiency measures. As a government entity, it appears to be 
concentrating its attention on a few projects which will have large payoffs. In 1993, ARCE 
proposes to implement 18 projects at a total cost of $2.4 million, of which ARCE will 
finance directly $470,00 or about 18% of the total. USAID assistance through ARCE from 
the EEP has encouraged and strengthened its roic, a decision that appears well justified by 
subsequent project and sector developments. 

ARCE has supported USAID programs to promote a private sector role in future energy 
efficiency programs. While government agencies in some countries have a tendency to 
resist strengthening the private sector, ARCE seems quite responsive to creation of capacity 
in the private sector as a complement to its own programs. Given its positive approach, 
USAID programs should consider allocating funds to help ARCE in areas appropriate to its 
public sector role as part of a follow on project, Such support could include working to 
increase information awareness about successful practices as well as participation in 
possible training programs. 

The evaluation team learned about a p l a n d  activity that would fit a public support role for 
ARCE. The new Society for Optimizing Energy Consumption in Romania (SOCER) is 
organizing a seminar in October, 1993 entitled "Methods and Equipment far the Energy 
Measurement, Management and Preseivation", and an associated equipment exhibition. 
USAID should consider attending, and encouraging representatives from U.S. equipment 
manufacturers also to attend. Mr. Alex Marinescu, head of the ARCE division in Craiova, 
is a prime mover in the new association, and the USAID might consider working with him 
as well as other Romanian organizations to increase the public exposure to successful 
energy efficiency practices. 

RENEL, the electricity utility, also plays an import government role in the sector, and 
would appear to merit USAID support At the technical level, the evaluation team was 
impressed by the remarkable performance of the plant manager of the Bucharest Sud power 
plant (550 MW installed capacity) in utiljzing the USAID-financed equipment, and his 
willingness to discuss problems and potential solutions. 

The team initiated a meeting with the Buchanest West Plant (250 MW) plant manager to test 
the spread effects of the demonstration program. The team found that - not only had the 
USAID-finwed equipment been used at the Bucharest West plant, but the twoplants had 
even run a comparison test of effectiveness of the measuring equipment. This test 
compared results on two similar boilers and steam turbines (125 MW each) purchased from 
Czechoslovakia and installed in the mid 70's in each of the plants. Both plant managers 
were convinced of the importance of the equipment when they found that each plant 
produced at about the same efficiency despite the fact that Bucharest West was using high 
quality natural gas, and Bucharest SUB was using lower quality fuel oil with a very high 
sulfur content (4.5%). 
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The Bucharest West (250 MW) plant manager, who had borrowed the USAID-financed 
equipment fbm Bucharest Sud, requested comparable equipment, and asserted the plant 
would achieve at least a 1% efficiency gain. This ques t  could be implemented as part of 
the program to saengthen private capacity. 

USAID assistance for the technical improvements in energy efficiency -- a logical extension 
of the EEP -- would complement broader USAID technical assistance to RENEL fat 
pricing and management reforms. Such assistance would help overcome the relative lack 
of attention to financial management and accounting in the system, and absence of 
incentives to encourage individual performance. For instance, the team was unable to 
determine any incentives for energy savings in the massive Bucharest SUD plant, other 
than the personal pride attached to his work shown by the plant manager, who cited 

in obtaining financial resources for upgrading plant operations. 

b. Private Sector - The GOR policy publicly pnrmotes privatization as a ma& component of 
its efforts to realize the democratic and economic transition over the next several years. 
Creating and expanding competence to deliver services to enhance energy efficiency outside 
of the d k c t  government involvement will be an important piece in the GOR program. 
USAID activities support this objective. 

Effcient use of energy will be essential for the emerging businesses which are now 
expanding the base of the Romanian economy. These emerging businesses, primarily .- 
small and medium sized enterprises, are unlikely to have the technical competence to 
introduce changes in process and to purchase equipment sensitive to the new realities of 
Romania's rapidly changing energy price structure. Yet these same firms will be hard 
pressed to pay for necessary energy sewices to improve efficiency. 

The current situation provides a challenge in the implementation of a USAID program to 
create private sector capacity. On the one hand, the current capacity to deliver high quality 
energy efficiency services is still weak and limited. On the other hand, the market far 
energy efficiency consultancy services will probably evolve much more slowly than 
macroeconomic retums to the Romanian economy would warrant. The USAID program to 
help create private sector energy consultants (referred to as ESCOs in much of the 
documentation) must take into account this reality, and requires careful attention to the 
dimensions of market creation. 

The USAID program and GOR policy also must take a hard look at provision of foreign 
exchange, even in small amounts* to encourage energy efficiency. The EEP has 
demonstrated convincingly the high value returns from provision of low cost equipmnt. 
The GOR needs a program to help cement additional efficiency gains identified by the EEP. 

4.6.2.3 Institution Building, Subcontractors and Training 

Energy efficiency is still a new concept in Romania. It runs counter to experience in an energy 
inefficient economy where energy costs were so low that efficiency rarely was a central concern to 
business operations, and centralized decision making limited personal incentives. Because very 
low prices prevailed in the past, those involved with energy efficiency were not sensitive to the true 
economic costs. To restructure entities and retrain people who have grown up with another 
mentality will be a challenging process. Romania appears, however, to have little choice if it is to 
achieve the economic transition which its seeks. 

The GOR policy orientation to promote democratization and economic restructuring argues for 
creation of private sector capacity in energy efficiency, without which the transition will falter. 
Government delivery of these successes has seen little success in other counmes. USAID is 
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M y  supporting these activities. The team finds the emphasis warranted and appropriate as a 
major focus f a  continued program funding. 

The GOR must dwi& how to address the existing major users of energy as it movcs through the 
transition. Two institutional actors appear very important to this process. First, to the extent 
ARCE can provide a strong push within the public sector, the c u l m  of energy efficiency will gain 
exposure and credence. Second, programs with RENEL, as it moves to pricing consistent with its 
costs, will have a long run payoff. In this latter arena, USAID's coordination with other donors, 
especlally the Worid Bank, appear sound, and should be aggressively pursued if it continues with 
programs in this arena. 

4.6.2.4 Information Transfer 

Roviding wi&ly available and up to date information on energy efficiency opportunities will be 
crucial to transformation of the Ramanian energy sector. However, the evaluation team did not see 
much evidence of a concerted GOR policy to promote widesprtad infamation transfer to end 
uscrs, although there are apparently govunmcnt-sponsored meetings among technicians. Despite 
the striking results of the EEP, and some significant successes in ARCE's own programs with 
Govetnment institutions, information was hard to find. The evaluation team was unable to find 
documentation on the September 1991 seminar which concluded the EEP program, though Mr. 
Bream, ARCE's chief, r e f e d  to the seminar materials when the team asked about the seminar. 
The team did not encounter plans for another seminar or even a regularly scheduled program of - 
events. 

Two possible constraints to infonuation transfer which the team encountered were: (i) the 
traditional compartmentalization of actors in a pyramidal hierarchical swture, where information 
often equates with power; and (i) the current preoccupation with privatization, which carries with 
it the hesitation to share infomation which could undercut a competitive advantage with 
competitors. 

USAID's programs could usefully help overcome these baniers by working with mganizations 
like the Romanian General Association of Engineers, RENEL, ICEMENERG, ISPER, the 
Bucharest Polytechnic Institute, and SOCER. USAID financial assistance for the SOCER 
October, 1993 conference on Energy Measurement provides an o-ty to showcase results 
from the EEP and US products, and could also be a f m  for promoting the activities financed 
under the foIlow-on energy efficiency project. With sufficient advance planning now available, 
USAlD fhmced consultants - Romanian and American - could present papen on the technical 
aspects of the work that would have a larger audience than those who participated only in the EEP. 

4.6.3 BULGARIA 

4.6.3.1 Energy Pricing 

Bulgaria has undeitaken dramatic energy price increases over the past 2-3 years, and they are 
rapidly moving to world market levels. During interviews to discuss the EEP, plant magers  as 
well as government officials spoke of increases totding 5 to 6 times. Pressure on Bulgaria to 
increase prices will continue to come b m  the IF, which was in Sofia to negotiate a standby 
agreement during the evaluation team visit in July. Energy pricing -- especlally the increases -- 
receives substantial publicity and is a sensitive subject because electricity prices have inapacted at 
the consumer level. 

The GOB still controls energy prices, set by the Committee on Energy, through the Commission 
on Energy Rate Regulation (CESR). The GOB has not established a date for decontrol. Electricity 
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prices must be set with considemtion not only to cutting subsidies but domestic realities including 
coal-fired electricity plants, the size and reliability of nuclear energy, and hydro and gas 
contributions. The government may feel it has a short-term safety valve on supply, pursuant to gas 
being available through 1997 in exchange far construction services in Russia, and potential 
commissioning of additional nuclear power at Kozloduy. 

Bulgarian plant managers are slowly recognizing the impact of price rises, though the response in 
conversations is still suWued. The explanation may lie in the close ties of the Bulgarian economy 
to Russia, the strong centralization of the old system, and the highly subsidized energy prices. 
Ministry of Industry officials suggested this as one explanation for passive interest in using the 
monitoring and measuring equipment, despite strong Ministry of Industry advocacy of energy 
efficiency measures. 

A better test of the Bulgarian response may corn during the implementation of the Phase I1 Energy 
Efficiency project when Bulgarian firms will be expected to pay for the energy audits ptrfotmed by 
the private firms and individuals trained for this wak. First indications from solicitations of 
i n k s t  in the program suggest thm is significant demand, but it is still too early in the program to 
know. 

4.6.3.2 Government and Private Sector Roles 

a. Government - The GOB has had a long tradition of cenaalized technical approaches to . 
energy efficiency. OMicials at the Committee of Energy stated they personally had been 
conducting boiler efficiency tune-ups over f a n  yam ago, and this program has 
continued. The orientation of the program was clearly toward a technical as opposed to a 
price respo~lse because energy prices wert very low during this period and inefficiencies 
therefm had a smaller impact on the expenditure side. 

Another proxy for underlying interest in energy efficiency may be the dBerent programs 
now being implemented. The Ministry of Industry had at least three programs in energy 
efficiency: (i), financed by the EC; (5) Japanese Energy Conservation Center assistance; 
and (iii) the USAID Phase 11 activity. 

The Committee of Energy unveiled to the evaluation team a new organization chart (in 
English) reflecting a reorganizing of the Committee within the past week. Officials were 
still trying to determine who was in all the position boxes. The Committee plans to sustain 
the State Inspectorate on Energy Contrd, and to establish regional centers on energy 
efficiency. Full funding for the new program is not yet in place. 

b. Rivate Sector - Thc evaluation team was unable to assess carefully the private sector 
capacity in Bulgaria. The president of Ecotechproduct, the subcontractor for IRG, was 
unfortunattly out of the country during the team's visit. The team did meet with one of his 
staff people, but was unable to get a good picture of the potential role of the firm or other's 
in the private sector. 

The team did encounter three positive signals: 

The Committee of Energy personnel emphasized the GOB'S interest in privatizing a 
part of the Committee's function, presumably if funds were available to finance the 
incorporation and working capital; . Ecotechproduct was able to generate additional orders for steam traps based on the 
work it had performed under the EEP, and 
USAID reports a favorable response to ads in the paper seeking potential clients for 
the firms being trained under the Industrial Energy Efficiency project now being 



implemented. In addition, then was healthy campetition for selection in the 
program- 

4.6.3.3 Institution Building, Sub-contractors, and Training 

The strong centralized tradition of the Bulgarian ecormy and the transition now underway have 
left the Bulgarian institutions - in both the public and private sectors - in a state of flux. On the 
government side, there has been no continuity in responsibility for energy efficiency, with enough 
shifts over the course of the project that original actors in 'design and implementation of the EEP are 
no longer in place. The recent announcement of a mqanization within the Committee of Energy 
will again cna# mm uncertainty as the exact shape of its powa and relationship to the price 
setting and other government participation in the energy sector settles out, 

The strength of the private sector also appears limited, despite sound unddyhg technical 
capability. The majm question mark continues to be whethr existing firms, most still under state 
control, will have the inclination and the f i m u h g  to pay for energy efficiency services. The 
evaluation team often found a lukc~8nm nsponse to energy efficiency in comparison with the 
pmoccupation with identifying financing to permit survival of the activity. Energy efficiency was 
not considered an important factor in the survival issue. 

The team encountered some criticism of and resistance to subcontracms from the private sector 
and, indeed, to privatized firms in general. This was not unexpected since virtually a l l  Bulgarian 
govemmcnt officials have only experience with centralized government operations. The Bulgarian 
economy has many crosscurrents flowing through it at this time, and it will be some time before 
privatized firms are widely accepted 

The Bulgaria Industrial Energy Efficiency project includes a training component to work with 
existing local fums, primarily through fmancing of seminars and training courses. Effectiveness 
of the training should be closely followed, to determine whether additional training and the 
introduction of energy management programs also included in the on-going project will attract 
clients. 

4.6.3.4 Information Transfer 

Information about energy efficiency practices and equipment is still in shm supply in Bulgaria. 
The recent increase in energy. prices is only just now forcing plants to look to new solutions to 
reduce energy costs. 

The EC program and the EC Conservation Center, the Japanese Energy Consewation program, 
and USAID'S on-going efforts should ideally be pulled together to form a composite for action in 
the energy efficiency arena. The evaluation team noted littie inclination or progress in 
accomplishing this goai during its shart visit 

Information sharing will also have to overcome the disinclination to share good results if the 
participants thought that PIpductivity gains might give the plant a leg up in the privatization rush. 
The incentives need to be addressed if wide-spread sharing of information is to become'the rule 
rather than the exception. 

4.6.4 THE CZECH REPUBLIC 

4.6.4.6 Energy Pricing 

Energy Prices have been rising in the Czech Republic since 1990 as the economy adjusts to the 
changed conditions of Russian oil and gas supply. This process started under Czechoslovakia 
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reforms, and received added impetus with the velvet revolution split of the two countries in 
January 1993. Tbt goal is to libetalize prices in three years. 

The Czech leadas arc very conscious of the importance of energy pricing and reducing energy 
intensity of their industrial products because they arc facing a s m g  shift in their markets away 
from eastern Moc countries and the Slovak Republic toward Western Elaope. Industrial prices are 
close to world market levels to encourage the competitiveness of Czech products. 

With announced unemployment at about 2.5 96, the Czech leaders seem to be succeeding in the 
eoonornic transformation process. The second wave of privatization which will tala place later in 
1993 will test the effectiveness of this policy because it wil l  involve thc large industrial finns, som 
of which will have a struggle to remain competitive in the new market d t i o n s .  This may 
explain why nsidential pricc i n c ~ ~ ~ ~ s  have lagged behind industrial prias, as the government 
struggles to address the social dimtnsions of the economic transition. 

It is ind;rativc of the d t y  of energy prices that the Rim Ministds OfJ5cc has closcly 
guarded the responsibility to set rates, relying upon the staff work of the Ministry of Finance. 
The gwcmmcnt is also conscious of the need for diversScation of energy supply fnnn pnvious 
Russian dependence and provides diversification credits. New links to tap the European pipelines 
art also a priority. 

4.6.4.2 Government and Private Sector Roles 

a. Government - The breakup of Czechoslovakia has reduced the bureaucratic layers by 
elimination of the Federal Bureaucracy. This change has created serious confusion in the 
follow-up to the EEP, although there do not appear to have been any direct impacts that 
affected the implementation of the EEP. 

The newly formed Energy Agency of the Czech Republic is one of the Government entities 
which will play an imponant role in the implemntation of energy policy, though the extent 
is still not clear. The Energy Agency's predecessor work has concentrated on buildings 
and residential use. Officials there recognize that with the lower energy prices that now 
apply to the sector, major increases in energy efficiency will be hard to achieve. They said 
the project payback - often running to more than five years -- makes these programs of 
lower priority than industrial activities. 
The Energy Agency officials have plans to expand to industrial m a  energy efficiency, 
but as yet do not have a budget that would permit them to undertake a major program. 
They do iinance privathion centers which include within their mandate  eatio ion of public 
awareness of the necd for gnat energy efficiency. 

The government is also considering new energy legislation consistent with its discussions 
with the World Bank which would encourage energy efficiency as one of its many - 
functions. 

b. Private Sector - The thsust of energy efficiency is most sharply seen in the private sector, as 
firms competing on the world market push to reduce their energy costs. The evilluation 
team's visit to the recently privatized Autobrzdy Auto Parts plant underscrxed the 
burgeoning interest in industrial energy efficiency. The energy manager praised the 
USAID intervention for helping him to attract the attention of the plant's senia 
management to the economies possible with a much improved use of energy. As a result of 
the successes with the USAID equipment, he was able to convince management to move 
ahead with several energy savings recommendations, such as purchase of an on-line 
monitoring energy 
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system which cost K 230,000 ($9200), but produces savings of K 36,000 per month ($ 
1440) fix a mu& payback of 6 months. 

The Czech government's movement toward privatization has been pushed along by the 
recent completion of the majority of restitutions (returning property taken by the State after 
1948). This process has led to the surge in face-lifting and renovation which is so evident 
in Prague in the past year. As residential prias rise even further, one would expect a 
parallel increase in application of energy efficiency measures. 

Several private companies already offer audit SerYices, though prior to the EEP they did not 
have either thc monitoring equipment or the techniques to p v i &  audits oomparable to 
U.S. standards. The two EEP subcontractors to RMA - Energoprojekt and Electroprojekt - each have a sizable staff with extensive &sign and construction management w o k  

The Czech Republic is one country what energy Senria campanics m y  makc a significant 
contribution to the energy scene. Thc ESCO's ability to mobilize capital matches the 
across-tbboard need of most plants which believe they have the labor force and 
technology to compete. The approach depends not only on the ESCOs ability to mobili~;~ 
investment, but also on confidence that the future income stream from energy savings will 
be available to the investors. 

An American ESCO, ENSERV, has active programs in the Czech Republic, a direct result * 

~f a week-long Energy Efiiciency Seminar put on by SEVEn in 1992, which atlracted the 
participafion of company officials. During discussions with the evaluation team, the 
company noted it has taken steps to set up a Czech company to manage its programs, a 
potentially very robust market, and already has six performance agreements. SEVEn plans 
to hold a seminar in later 1993 directed to the ESCO market which will explare the potential 
market that ENSERV has tapped. 

ENSERVs success depends on its ability taconduct an indepth energy audit, develop a 
business plan, and mobilize the capital for the project. Two ENSERV agreements - the 
AUTOBRZDY auto parts and BIOTICA pharmaceuticals -- axe a direct result of the 
USAID-fmanced audit programs. The ENSERV chief operating officer stated that the 
USAID project primed the pump and made these two companies understanding and willing 
clients for ENSERV's services. 

4.6.4.3 Institution Building, Subcontractors, and Training 

The institution building challenge in the Czech Republic is diffmnt than in the other Eastern 
European economies because the pace of privatization and influence of market forces is greater. 
The key constraint here will be the extent to which a stnmg ~laarket develops for energy efficiency. 
The push to wald market energy prices and marketing in direct competition with western firms 
suggests that energy efficiency measures should have a solid return, especially when the Czech 
economy sti l l  has a much higher energy intensity than industrialized countries. 

Czechs have a reputation f a  technical competence, which was evident during the evaldation team's 
visits to the individual plants. Continued movement on industrial energy prices and conso l ion  
of markets should lead to greater concentration on energy efficiency measures, and the subsequent 
enhancement of markets for private firms. The size and depth of the existing firms in the 
engineering and design field suggests they can quickly supply the technical Services, with outside 
private help they know how to access if they need it. The Energy Agency in the short run will 
probably be the major actor in building and residential energy efficiency measures. 
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The high level of technical competence should shape any USAID-financed efforts in training. The 
Czech economy is already closely ~ 0 ~ e c t e d  to Germany, by proximity, language, and business 
ties, and this linkage can only be expected to grow. The Czechs express a concern at their 
economy being too closely tied to the German economy, a reason for continuing interest in closer 
economic ties to the U.S. These factors suggest any training effort should be targeted to particular 
areas where Cztch's may need some outside help and the U.S. has a comparative advantage, 
especially in the private sector and selected public energy policy subjects. 

4.6.4.4 Information Transfer 

Czechs need capital and specific information to implement recommendations for improved energy 
efficiency rather than general information, according to feedback h m  evaluation team discussions. 
Piant managers were able to documnt clearly equipment in their particular field that they thought 
would produce good returns, and in many cases proposals had already been submitted to 
management for financing. Technical people also seemed to have their own channels of 
information where they had questions. Discussions also produced the somewhat surprising 
feedback that there were too many seminars, and companies wanted capital to implement what they 
already knew needed to be done. 

SEVEn, the energy efficiency center founded in Prague at the end of 1990, is an independent non- 
profit non-governmental organization whose goal is to promote the cost-effective efficient use of 
energy as a means to protect the environment and support economic development. It encourages * 

for-profit activities by energy producers and energy service companies related to energy efficiency, 
working with government ministries, local governments, utilities, businesses, and a network of 
energy experts from around the world. 

SEVEn has received USAID-financed support during its start-up phase. It plays a unique role in 
acting as a bridge between the government and the private sector, and has successfully carried out a 
number of activities to this end. These include: the energy efficiency week seminar; contracting 
with RMA to facilitate the EEP project though it did not have direct implementation responsibility; 
studies and analyses of utilities, public policy, and energy efficiency; collecting and disseminating 
infomation on energy standards and labeling appliances; formation of an energy manager's 
association; and supparting the development of performance contracting and the ESCO role in the 
society. SEVEn also has a program underway to create an industrial energy efficiency data base 
which will provide relevant information for technical users. 

SEVEn's role and its expertise have provided a big lift for the USAID energy efficiency programs 
in the Czech Republic. The team learned that USAID funding for SEVEn would be terminated, 
except for contracting, on the grounds that USAID had been successfui in helping to launch the 
organization, and it needed now to move to self-sufficiency. 

USAID should give careful consideration to continued core funding for SEVEn, in light of its 
unique character and the close meshing of its programs and objectives with USAID'S short and 
long term energy program objectives. SEVEn is a technically competent group, with English 
language skills, an exposure to US people and practices, and a commitment to information transfer 
and facilitation of government policy and private business that is always difficult to d t e .  To 
expect that the organization can quickly become self-sufficient as a non-profit in a transitioning and 
capital short economy is unrealistic. Another few years of funding would help SEVEn to solidify 
its impact and its programs without forcing the organization to tum too much of its attention to the 
inexorable requirements of fund raising for survival. 
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The lessons leamed differ fiom country to country. Identical projects may yield significantly 
different results in different countries due to variations in local infrastructure, the relative strengths 
of political and private institutions, and general economic conditions. to name just a few. With 
this caveat, the following are broad lessons learned from the evaluations in the four counmes: 

Low cost/no cost energy efficiency measures can be put in place quickly and work well 
when introduced and promoted by energy professionals. The time for wide-scale adoption 
will be longer than expected if one were to base expectations solely on the high returns 
possible from the positive price environment 

In order to disseminate project nsults and obtain maximum impact it is necessary to 
establish a well directed effort in this area; the effort must be furnished with sufficient 
manpower and funding to assure full and timely completion of project goals. hmeased 
attention to record keeping would aiso USAID this effort. The team sometimes had 
difficulty obtaining reliable information from the plants. 

USAID'S orientation to help create energy efficiency capacity in the private sector is a - 
welcome complement to government-oriented programs, and incorporates the privatization 
movement in the region. Establishing the private sector capacity will take time because the 
people, organizations, and market acceptance are only slowly coming into place. Indirect 
USAID financial assistance should be provided to help the transition, including financing 
of low cost equipment, cost sharing of audits where future follow through is likely, 
contributions to in-country seminars and more expansive information programs, and 
targeted training programs. 

The success in extending energy efficiency measures is a function of the receptivity and 
strength of plant management, the savings obtained from the initial measures, the economic 
situation of the firm, and the degree of competition the firm faces in the marketplace. 

hvis ion  of equipment, in addition to expert assistance, multiplies the irnpact of the 
program and keeps it firom being "just another paper study". However, projects which 
include equipment supply should have provisions for full and satisfactory installation and 
commissioning of the equipment. 

In situations where USAID supplies equipment and applies U.S. source and origin 
requirements, USAID and the U.S. private sector must establish much improved in- 
country equipment SerYicing capability to assure host counay satisfaction and protect the 
reputarion of American products. 

Efficiency improvements in district heating, which can benefit a broad segment of the 
population, probably desewe additional attention. Although U.S. firms have has less 
experience in this field than Ewpean firms and the impact of the EEP project in Hungary 
was inconclusive, the USAID-sponsored District Heating Project in the NIS showed that 
significant energy savings could be obtained in these widely used systems. 

The use of portable monitoring equipment also multiplies the impact of the pgram; for 
example, the equipment furnished to the bakery in Budapest was later used in other 
bakeries to obtain additional savings. 
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The following are recommendations for the USAID program to build upon the success of activities 
financed under the EEP: 

1. Continue Programs to Encourage Energy Efficiency 

The success of the EEP in obtaining significant energy savings with very modest 
equipment expenditures demonstrates a large potential for wider application of this concept. 
Current conditions - energy prices that are at a near world levels and continuing progress 
toward privatization - create a climate receptive to expansion of industrial energy efficiency 
efforts. Encouragement of energy efficiency should be directed along two avenues: (i) 
inneased information dissemination to expand awareness of energy efficiency technology, 
and (ii) assistance with financing of low cost equipment. 

USAID could provide modest financing for selected organizations within each country to 
organia meetings and seminars and prepare publications for widespd  disaibution. ' 

This should be, insofar as possible, a local effort to encourage the growth of internal 
capability. 

Many plant managers and owners would make investments in monitoring equipment and 
low cost energy efficiency equipment if only they could obtain capital. Local banks have 
little experience in this area and charge high interest rates; p u p s  like The W d d  Bank and 
EBRD appear to concentrate on larger projects. There is a clear need for financing support 
for small and medium size loans. 

2. Continue to Strengthen Private Sector Capability to Perfom Energy Efficiency Projects. 

Private sector capacity to perform energy efficiency projects is still in its infancy in Eastern 
Europe. Although the engineering community has been separated fiom Western 
technology for a long period of time, people with excellent technical ability are available 
throughout these countries. However, the ability to couple engineering and economics is 
not widely available and will take time to develop. Market forces will over the long run 
determine the success of the private energy efficiency business. How fast and how broadly 
the ~llarket for these services will develop is hard to predict, though one can expect that as 
the movement to world price levels for energy continues, the interest in more efficient 
practices will escalate. The USAID efforts in this area fit well with broader program 
objectives to stimulate economic growth and encourage privatization efforts. 

3. Assure Expanded Use of Equipment Supplied to Local Government Agencies. 

A substantial amount of monitoring equipment was left with local government agencies in 
the hope that this equipment would be used at plants which did not originally participate in 
the EEP. On the whole, this plan was not successful and the current situation needs to be 
rectified. USAID should work with host country officials to identifjl one or more groups 
that have the competence and interest to effectively utilize and properly maintain this 
equipment. If necessary USAID should provide additional training in this area. This will 
help to spread energy efficiency awareness and develop local capability to perfarm energy 
audits. 



SCJENTECH, Inc. 

4. Conect Equipment Installation and Commissioning Deficiencies. 

In several plants the team was tdd that equipment which was supplied under the EEP had 
not been installed properly or had never functioned correctly. This casts a very bad light on 
US products and can have a negative impact on US manufacturer market penetration. It 
should be corrected as quickly as possible. A listing of the defective installations and 
equipment should be made up and specialists should be dispatched to the plants to effect the 
repairs. It may be noted that USAID has addressed this by directing that part of the funds 
for the Regional Energy Efficiency Project be used to follow up on equipment 
performance. 
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APPENDIX A 

SCOPE OF WORK 

June 9,1993 

I. Purpose of Evaluation 

The evaluation is an impact evaluation of the main component of the Emergency Energy Project, 
the industrial energy efficiency component. The specific objectives are to: 

(1) determine the effectiveness of the technical assistance, training and equipment inputs in 
achieving energy savings and management changes in the industrial plants, and 

(2) determine the lessons learned that are relevant to the follow-on industry energy efficiency 
work that has been initiated. 

XI. Scope of Work 

General 

1. Develop detailed understanding of industrial energy efficiency component from design stage 
through implementation by review of Project documentation monthly reports, outputs, and 
interviews with project management staff. 

1 Interview three (3) contractors to determine their management approach, achievements, 
problems and lessons learned. The interviews should be with both project managers and with one 
of more of the energy auditors that canied out the plant work (these may be by telephone for those 
not in Washington). What were the most promising energy efficiency opportunities? What would 
they do differently to make greater energy efficiency gains? Were the plant selection criteria and/or 
process in country for selection of plants for audit effective? 

2. Review equipment procurement process of each of three (3) contractors; describe process, 
timeliness, effectiveness and cost of procurement as compared to amount of equipment procured. 
What were the primary problems in the procurement process? What was the arrangement for 
services of the equipment by different firms, if any? How was installation handled? What lessons 
were learned that would lead to improvements or doing it differently in the future? 
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3. Interview hostcountry oficialdcounterparts, embassy, USAID Rep, subcontractors and 
plant personnel on implementation, approach and effectiveness. What are the achievements of the 
project? Discuss at least energy savings, plant changes, subcontractor experiences and any policy, 
institutional or other lessons learned. Did personnel involved understand and accept that significant 
energy savings could be achieved at relatively low costs? Do the personnel see a role for private 
sector consulting engineers? 

4. Interview subcontractoPs that participated with U.S. contractor in implementation of Project. 
What were the benefits to the subcontractor in participation in the project? What were the benefits 
to the subcontractor in participation in the project? What has the subcontractor done subsequently 
that relates to the project activity? If nothing why not? What was the subcontractois role in 
equipment shipment and installation? What are their views on effectiveness and cost- 
competitiveness of equipment provided? What kin of follow-up to the eight plants in the country 
would be useful? And in other plants? What would the subcontractor like to do in the future vis a 
vis U.S. energy efficiency activities? Have they had any further contacts or relationships with U.S. 
firms? 

5. Review audit reports: critique the audit methodology including observations on 
qualitylapproach; make site visits and determination of energy and financial savings resulting from 
audits and follow-on actions. 

6. Visit plants and identify where implementation of energy efficiency management measures 
and equipment were successful and what were the key characteristics of successfui plants (e.g., 
progressive manager, improved incentives such as rising energy prices and competition, foreign 
joint ventures, etc.); identify plants that did not perform as well and identify reasons. Differentiate 
between efficiency work completed under the Project, aid where possible, follow-on work by the 
plants or local subcontractors that was stimulated by the auditJequipment program. Summahe 
energy savings and recommend impmvements if work were to be expanded in the future. What 
was the operating method of the energy audit team? Did they work with the right people? Was the 
Plant Manager involved? General Manager? Boiler operators? How was the audit information and 
recommendations communicated? Mini-seminar? Debriefing? Draft report only? What 
recommendations do the plant pasomel have (given the limited resources available for each audit) 
based on their experience with the U.S. engineen? Did the plants find the audit experience valuable 
enough to convince them to pay for such services provided by local (trained) energy engineers to 
do mare work? 

--Assess status of equipment; determine how reliable it has been and what service has been 
provided or absent; specify the company and equipment involved. What do the plant personnel 
think about the quality, price and service of the equipment? 

--Determine energy efficiency plans and assistance needshterests of the plant manag&owners. 
Determine what dissemination of results/methods had occurred from pdcipating plants to others. 

7. Review and assess energy audit diagnostic equipment leasing arrangements and use of 
equipment that was turned over to entities ~sponsible for maintaining, using and leasing the audit 
equipment to private consulting engineers and others. What has been the use of the equipment? 
What are the rental rates? How have they dealt with maintenance? Have they contacted U.S. 
manufacturers? 
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8. Review and assess the wrap-up workshops including U.S. manufacturers participation and 
exhibitions (Hungary in particular) as mechanism for (a) exchange of experience (b) technology 
dissemination, and (c) interesting U.S. manufacturers in getting more active in Eastern Europe. 
Did the local industrialists who attended find it useful? Why or why not? 

9. Identify and policy and institutional changes that took place as a result of the project such as 
reorganization of industry plant activities, acceptance of private consultants as providers of energy 
services, establishment of energy managers organizations, ministry changes either in their own 
organizations or in their views about how to approach energy efficiency. Did the thinking, views 
and activities of energy efficiency officials change with respect to accepting private consulting 
f3ms or viewing low-cost, no-cost savings as a legitimate or priority target? Did plant managers 
change their views and organization or management with respect to dealing with energy? What 
changes have occurred in the subcon-g entities as a result of the project? 

10. Interview a sample of U.S. equipment manufacturers from which equipment was purchased 
and that participated in wrap-up workshops; assess impact of program on their operations/plans 
and solicit their views on project and recommendations for future activity. What are their views on 
project (including wrapup workshop if they attended)? What impact did it have on their business 
plans? What do they recommend to make future similar activities more effective in saving energy. 
and increasing U.S. equipment manufacturers interest? 

11. Summarize results, savings, most effective approaches including most effective equipment 
Identify "multiplier effect" of the work: what follow-on activities continued after the work such as 
plant management changes/equipment procurement, subcontracted work, U.S. equipment 
manufactllrers, government policy or program initiatives, etc. 

12. Summarize the findings and conclusions of the evaluation. Provide energy efficiency 
programmatic recommendations for the future based on evaluation findings. 
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APPENDIX B 

EVALUATION TEAM ITINERARY IN EASTERN EUROPE 

DAY DATE AcTrVTY 

Sat 
Sun 
Mon 
Tue 
wed 
Thu 
I3-i 
Sat 

Arrive Budapest 
Meet with EGI (Zoltan Lontay) 
Meet with US AID, Andras Morenth 
Paper plant (AM), Yeast & Alcohol Plant (PM) 
District Heating plant (AM), Bakery (PM) , 

Metal Works (AM), Chemical Works (PM) 
Meeting with EGI (AM), USAID Debriefing (PM) 
Report writing 

Sun 6/27 Travel to Bucharest, meet with Instapart 
Mon 6/28 Meet with USAID, meet with Instapart (AM) 

Milk plant, meet with ARCE (PM) 
Tue 6/29 Grim plant (AM), Bucharest Sud power plant (PM) 
Wed 6/30 Drive to Cimpulung, visit Cement plant, drive Craiova 
Thu 7/1 Visit Fertilizer plant, return to Bucharest 
Fri 71'2 Soybean Processing plant(AM), USAID (PM) 
Sat 7/3 Report writing, fly to Vienna 

Sun 7/4 Meet w/ Virgil Musatescu in Vienna, fly to So& 
Mon 715 Meet with USAID, Ministry of Industry (AM) . 

Meet with Ecotechproduct (PM) 
Tue 7/6 Milk plant (AM); MOI, Ceramics plant (PM) 
Wed 717 S tee1 plant(AM), Committee on Energy (PM) 
Thu 718 Chemical plant, Vratsa(AM); USAID (PM) 

Min. of Industry (PM) 
Fri 719 Fly to Varna, Soda Ash plant (AM); 

Cotton processing plant (PM), return to Sofia 
Sat 7/10 Report writing 

Sun 
Mon 
Tue 

Wed 

Fri 
Sat 
Sun 

Travel to Prague 
Meet with USAID, Czech Energy Agency, and SEVEn 
Auto parts plant, Wood parts mfg. plant (AM) - 
Fabric Processing plant (PM) 
Inspect equipment at Osuava (P. White) 
Meet with Sci. Attc. USEMB (AM), SEVEn (PM) 
Milk plant (AM), Assn. Energy Managers (PM) 
Meet w/ Chief energy Policy Div. (PM) 
USAID debriefing (AM), Brewery (PM) 
Interview Energoprojekt, report writing 
Return to U.S. 



SCIENTECH, Inc. 

APPENDIX C 

EMERGENCY ENERGY PROJECT EVALUATION 
CONTRACTOR INTERVIEW FORM 

Conb-aclor nardaddress /phone no. 

Date of interview: 
Interviav location: 
Interview done ( ) in person ( ) by phone 

Describe role of i n t e n h e  in EEP: 

List plants audited or evaluated dwing course of EEP: 

Summary of management approach: 

Audit goals? 

How were potential savings idensijied in plants? 

Was a uniform method used for all plants? 

Were schedules and milestones established? 

Was a budget established for each task? 

How was progress monitored? How frequently? 

Were work breakdown snucwes set up? 
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Achievements &wing the project: 

Significant savings at p h s  ? 

Changes in management l operation at plants ? 

What evidence of increused energy awareness was seen? 

Problems encountered dwing the project: 

Technical problems ? 

Instincrional problems? 

Management problem? 

Culnual problem? 

~ o m m u ~ u ~ c ~ ~ o n  problem? 

Lessons learned: 



SCIENTECH, Inc. 

List the most promising energy @cienq oppom~r~ties: 

How could greater energy Mciency gains have been made or be made? 

Were the plant selection criteria adequate? 

Was the plant selection process dective? 

Equipment procuremem process 

Outlineldescribe the process: 

Timeliness: 

Typical time between recommendation and equipment purchase: 

Typical time W e e n  equipment purchase and shipment: 

Typical time between equipment amamval in country and insdlation: 
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What was cost of procwement? 

Cost of procurement vs. Equipment cost? 

What problem were encountered in the procurement process? 

Describe theperfonnance gUQtanfees, wmanties, a d  senicing arrangements: 

Name of co. Or persons who performed inFmI1ation: 

Time of insrallation: 

M ~ m w e r s  representcltl'ves present or on call &ring instczllotion? 

What were lasons learnedfrom procwement and imtatllarion of equipment? 
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US EQUIPMENT MANUFACTURER INTERVIEW FORM 

Name l Address: dare 

Describe role in EEP equipment purchases: 

Estimated number units provided to EEP contracrom: 

Comments on Contractorperfonnance: 

Impact of EEP on operations and plans (e.g. became aware of new markets, made marketing sales 
mps, set up reps, etc.) 

Overd view of pam'cipiuion in EEP; fovoabk and *unfmorable inlpression; bemjits? problems? 

Participared in workhops? Roletesent of pumcipation? 

Lessons learned a d  recommendations for funue activities. 
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FORM SENT TO PLANTS IN EASTERN EUROPE 

ENERGY CONSERVATION MEASURE REVIEW 

Nume of Measure: 

MaMacturer of Equipment: 

Please provide us with logs of &a obtainedfrom any insmunenmrion that has been imtalled. ' 

How ofien k the data tuken? 

How k tk &a reviewed? 

What actions are taken based on the data? 

How ofren is the eqtupment calibrated? 

Please provide ur with logs of boiler makeup water flow rates, an$ condensate return 
temperahves. 
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EMERGENCY ENERGY PROJECT EVALUATION 
ENERGY DATA SHEET 

As part of the evaluation team's review, we would like to include data on plant energy usage and 
production for the years 1991 and 1992. Please provide energy and production data on the form 
below. Please indicate the method for arriving at the energy and production data Also, we would 
like back-up cbcumentation fur the energy and production data; fur example ail delivery records, 
gas meter readings, and electric meter readings. If dm is not available on a monthly basis but is 
available on an annual basis, please input that data on the annual total rows on the table below. 
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APPENDIX D 

CONTACT LIST - CONTRACTORS 

RCGiHagler, Bailly, Inc. 
1530 Wilson Boulevard, Suite 900 
Arlington, VA 22209-2406 
tel: 703-35 l-O3OO 
fax: 703-351-0342 

Mark J. Oven, Principal 
Dr. Charles F. Zbmmmm, Manager 
David Keith, Vice-President 
Wendi S. Noms, Associate 

International Resources Group, Ltd. 
1400 I Street NW, Suite 700 
Washington, D.C. 20005 
tel: 202-289-0100 
fax: 202-289-7601 

Dr. Charles K. Ebinger, Executive Vice President 
Margaret McKay, Project Assistant 
Harold Falkenbeny, Project Manager 

Resource Management Associates of Madison 
520 University Avenue, Suite 300 
Madison, WI 53703 
tel: 608-283-2880 
fax: 608-283-2881 

Michael Ellis, Senior Consultant 
Dr. Wesley Foe& President 
Mark Hanson, Economist 
David Shipky, Purchasing Agent 



APPENDIX E 

INDIVIDUALS AND AGENCIES C0NTACI'E.D IN EASTERN EUROPE 

UNITED STATES GOVERNMENT 

US AGENCY FOR INTERNATIONAL DEVELOPMENT (USAID) 

David Cowles, Representative to Hungary 
Karoly Korut 1 1,5th floor 
1075 Budapest , Hungary 
t& 36- 1-269-7 860 
fax: 36-1-251-1981 

Mary Li, Project Development Officer 

Zoltan Varkonyi, Project Development Specialist 

David Monar, Deputy F%gram Officer 

U S EMBASSY 
Margaret La&, Assistant Attach&, Science Office 
Szbadsag Ter 12 
1054 Budapest, Hungary 
tel: 36- 1- 1 12-6450 
fax: 36- 1 - 132-8934 

EGI 
Zoltan Lontay, Head of Department 
Energy Conservation & Environment Technology 
EGI Contracting/Engineefing Co. Ltd. 
Bern rkp. 33-34 
1027 Budapest, Hungary 
td: 36- 1-201-8652 
fax: 36-1-201-9216 

Istvan Kovaciscs, Senior Consultant, Energy Conservation 
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EQUIPMENT SALES REPRESENTATIVES 
Mark J. Heffernan, General Manager 
DMS Hungary 
Csalogany u. 3/13. V4 
1027 Budapest, Hungary 
tel: 36- 1-201-8622 
fax: 36- 1-20 1-8622 

Loran0 Szabo, Manager 
Industrial Control Products 
Honeywell Ltd. 
Volgy u. 30 
1026 Budapest, Hungary 
tel: 36- 1- 1 16-7659 
fax: 36-1-1 16-7641 

Sandor Hatvani, Associate Manager 
Honeywell Ltd. 

Ivan Matyas, Deputy Manager 
Honeywell Ltd. 

PCA BUDAFOK KARTQNGYAR KIT. (Paperboard Plant) 
Jozsef Farkas, Energy Manager 
Gyar u. 15 
1222 Budapest, Hungary 
tel: ' 36- 1-226-6792 
fax: 36- 1-226-6153 

BUSZESZ RT. ,BUDAFQKI ELESZTOES SZESZGYAR (Yeast & Alcohol Plant) 
Gem Szabo, Director 
Gyar u. 5-9 
1775 Budapest, Hungary 
tel: 36- 1-226-6940 
fax: 36- 1-226-501 1 

Jozsef Hollosi, Power Plant Foreman 

Gyorgy Nikleczy, Power Plant Manager 

Benedek Rozsa, Chief of Technicians * 

FOVAROSI TAVFUTO MUVEK (District Heating Works of Budapest) 
h e  Scheithauer, Operations Manager 
Kalotaszeg u. 31 

, 

1 1 16 Budapest, Hungary 
tel: 36-1-166-7049 
fax: 36-1-181-1545 

Gabar GoM~!I~, Head District Heating Technology Development 
tel: 361-161-0290 
fax: 361-185-3385 
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FSV SUTIOPAR (Bakery) 
Janos Muella, Head, Investment Dep-nt 
Angol u. 17-1 
1 149 Budapest, Hungary 
t& 36-1-183-4361 
fa :  36-1- l64-U)35 

Gyula Kasa, Technical Director 
tel: 36-1-183-1389 
fax: 36- 1- 164-3035 

CSEPEL MUVEK FEMMU (Metal Works) 
Attila Hidvegi, Chief Energetics Engineer 
Kerekgyam u. 65/b 
1751 Budapest, Hungary 
tel: 36- 1-276-4734 
fax: 36- 1-589-646? 

Neubaume Csurgo Ibolya, Engineer 

BUDAPESTI VEGYIMUVEK (Chemical Works) 
Antal Berecz, Energy Manager 
Ken u. 5 
1097 Budapest, Hungary 
tel: 36-1-157-3122 
fax: 36- 1-147-7702 

LOCAL GOVERNMENT OFFICIALS 
Andras Morenth, International Cooperation Manager 
Hungarian State Holding Company 
Bank ban u. 17/b 
11 15 Budapest, Hungary 

36- 1-267-6695 
fax: 36- 1-267-6693 

Tomas Jasray, President 
Hungary Energy Association 

tel: 
fax: 

Peter Fath, Executive Directot 
American Chamber of C m  

tek 
fax: 



UNITED STATES GOVERNMENT 

USAID 

Richard J. Hough, Representative to Romania 
Blvd. N. Balcescu, No. 26 
Fifth Floor 
Bucharest, Romania 
tel. 40- 1-3 12-5565 
fa:  4Q- 1-3 12-0508 

G i a  Moncea, Program Management Assistant 

US EMBASSY 
George Flowers, Chief of Economic Section 
tel: 40-0-10-4040 
fax: 40-0-12-0395 

Oscar G. DeSoto, Economic Officer 

LOCAL GOVERNMENT OFFICIALS 
Virgil Musatescu, Director General 
Energy Division, Ministry of Energy 
Calea Victoriei 152 
Bucharest, Romania 
tel: 40- 1-650-2968 
fax: 40- 1-3 12-032 1 

ARCE - Romanian Agency for Energy Conservation 
Mircea Ioan Bream, General Directm 
202A Splaiul Independentai 
Sector 6, Bucharest, Romania 
tel: 40- 1-638-7 105 
fax: 40-1-312-3197 

M. Galani, Technical Assistant 

Sorin Ionascu and Alex& Tuta 
ARCE Craiova 
Sa. Brestel Nr. 2 Etaj 7 
1 lo0 Craiova, Romania 
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LOCAL SUBCONTRACTOR 
Mihai Maracineanu 
INSTAPART 
1 3 Cimpia Tunil Street 
Bucharest 1, Romania 
tel: 40- 1-61 8-352 1 
fax: 40-1-312-1788 

S.C. MIORITA S.A. (Milk Processing Plant) 
Gheorghe Petica, Chief Mechanical Engineer 
Bdul. Armata Poporului 
Nr. 19, Sector 6 
Bucharest, Romania 
tel: 40- 1-63 1-7270 
fax: 40-1-312-0617 

Mariana Radai, Energy Engineer 

SC GRIRO S.A. (Pressure Vessel Plant) 
Radu Balan, Vice President Manufacturing Division 
355-357 Calea Grivitei 
7831 1 Bucharest, Romania 
tel: 40-1-666-3377 
fax: 40-1-666-3548 

Dan Ionitza, Mechanical Eng- 

Serban Stme, Electrical Engineer 

CET - BUCHAREST SUD (Power Plant) 
Gavrila S o h ,  Head of Station 
Str. Releului Nr. 2 
Sectar 3, Bucharest, Romania 
tel: 40-1-621-3591 
fax: 40-1-621-3591 

CET - BUCHAREST OUEST (Power Plant) 
Marin Vosulescu, Head of Station 
tel: 40- 1-778-247 1 
fax: 



SC. CIMUS S.A. (Cement Plant) 
Luigi Gheorghe Pepenel, Vice President 
1 Brasovului s m t  
Cimpdung, Jud. Arges, Romania 
tel: 40-970-11419 
fax: 40-970-22704 

Christian Dobre, Mechanical Engineer 
Jon Flomi, Plant Foreman 

SC DOLJCHIM S.A. (Fertilizer Plant) 
Mihail Tomsa, General Manager 
Craiova - Insalnita 
Jud. Craiova, Romania 
tel. 40-09418-5833 
fax: 40-094- 18-647 1 

Mihail Soot, Electrical Engineer 
Florin Prodana, Chief Energetics Engineer 

SC EXPUR S.A. (Soybean Processing Plant) 
Nicolae L e a ,  Technical Director 
So. Indusmei, Nr. 2 
8230 Uniceni, Romania 
tel: 40-0910-51072 
fax: 40-0910-51555 
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US GOVERNMENT 
US AGENCY FOR INTERNATIONAL DEVELOPMENT (USAID) 

Gerald Zarr, Representative 
NDK Office Building., 5th floor 
Post Office Box 155 
1463 Sofia, Bulgaria 
tel: 359-2-543-02 1 
fa: 359-2-543- 1 11 

John Babylon, First Secretary 
tel: 359-2-543- 148 
fax: 359-2-543- 1 1 1 

La& Stoyanova, Program Specialist 
tel: 359-2-543-601 
fax: 359-2-543-1 1 1 

MINISTRY OF INDUSTRY 
Dobrin Oreshkov, expert energy strategy 
8, Slavyanska S met 
1046 Sofia, Bulgaria 
tel: 359-2-883- 133 
fa: 359-2-897-605 

Ycsrdanka V. Ivanova, Head International Cooperation Programs 
8 Slavyanska S m t  
1046 Sofia, Bulgaria 
tel: 359-2-803-728 
fax: 359-2-87 1- 159 

COMMITTEE OF ENERGY 
Ivan Yurukov, Head, Energy Efficiency Division 
8 Triaditsa Street 
1040 Sofia, Bulgaria 
tel: 359-2-885-930 
f a :  359-2-878-98 1 

Danail Danailov. Project Manager - Electricity 
tel: 359-2-835-678 
fax: 359-2-878-98 1 

Dr. Archangel Kovachev, Director, Research Design and Technological Institute 
5 Philin Koutev Street 
Hladjlnika quarter 
1407 Sofia, Bulgaria 
tel: 359-2-68 1-235 
fa: 359-2-68 1- 135 
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ECOTECHPRODUCT 
Mariana Strougarova, Collaborator 
66 Dimiter Manov Street 
1408 Sofia, Bulgaria 
t& 359-2-547-206 
fax: 359-2-547-206 

COMBINAT SERDIKA (Milk Processing Plant) 
Boris Nanov, Technical Manager 
3 Ohridsko ezem Sueet 
t 330 S o f i  Bdgaria 
tel: 359-2-223-633 
fax: 359-2-221-935 

IZIDA CERAMICS (Ceramic Products Plant) 
Vassil Djambov, Executive Manager 
2 109 Elin Pelin 
Sofia, Bulgaria 
tel: 359-725-2133 
fax: 359-725-2046 

Boris Cholev, Technical Manager 

Julia Nikolova, Energetics Technician 

Spas Vladimirov, Chief Electronics and Instrumentation 

KREMIKOVTSI IRON & STEEL WORKS 
Roumen Petrov, Director Power Engineer Dept. 
kv. Botounets 
1870 Sofia, Bulgaria 
tel: 359-2-895-006 
fax: 359-2-879-806 

Ivan Kolev, Dep. Directory Electrical Dept. 
tel: 359-2-454-2822 
f a :  359-2-879-806 

Dr. Evelina Katsarova, Manager RBiD 
tei. 359-2-454-5979 
fax: 

Ivan Ivanov, Chief* Electricity and Automation Dept 
tel: 359-2-454-25 10 
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CHIMCO - VRATSA (Chemical & Fertilizer Plant) 
Georgi Andonov, Process Engineer Technical Dept. 
Chimco 
3037 Vratsa, Bulgaria 
tel: 359-92-3-61-97 
fax: 359-92-3-31- 18 

Margarit Magdracov, Chief Technologist 
tel: 359-92-3-60-73 
fa: 359-92-3-3 1 - 18 
Christ0 Krastev, Power Station Director 
tel: 359-92-2-33-92 
fax: 359-92-3-31-18 

SODA ASH PLANT - VARNA 
Apostd Apostolov, Chief Energy Engineer 
SO "Dewnja" 
9 160 Dewnja, Bulgaria 
tel: 359-519-3128 
fax: 359-5 19-3195 

PARVI MA1 COTTON PLANT (Cotton Fabric Processing Plant) 
Owanes Taschtschijan, Director Production and Technology 
9003 Varna, Bulgaria 
tel: 359-52-774- 133 
fa: 359-52-774-419 
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CONTACT LIST - CZECH REPUBLIC 

US GOVERNMENT 

USAID 

James Bednar, Program Officer 
USAID Office, American Embassy 
T&te 15 
125 48 Prague 1 The Czech Republic 
tei: 42-2-535-792 
fa :  42-2-532-456 

Jan Pisko, Program Specialist 

Rodney Huff, First Secretary Science and Technological Affairs 
American Embassy 
Txziste 15 
Prague 1, The Czech Republic 
tel: 42-2-536-641 
fax: 42-2-53 1-549 

ENERGY AGENCY OF THE CZECH REPUBLIC 
Lubor Dufek, General Manager 
Na Frantisku 32 
1 10 15 Prague 1, The Czech Republic 
tel: 42-2-285-25 14 
fax: 

Stanislav Fical, Head of Department 
tel: 42-2-285-2532 
fax: 42-2-23 1-8544 

MINISTRY OF INDUSTRY AND TRADE 
Milan Cerny, Director, Energy Policies Section 
Na Frantisku 32 
1 10 15 Prague 1 The Czech Republic 
tel: 42-2-231-1271 
f a :  42-2-285-2343 

ENERGOPROJEKT 
Ing. Bohuslav Malek 
4 Na Okruhu 393 
tel: 42-2-49-07-52 (home) 
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SEVEn 
Jaroslav Marousck, Executive Director 
Slezska 7 
120 29 Prague 2, The Czech Republic 
tel: 42-2-256- 104 
fax: 42-2-258-556 

ASSOCIATION OF ENERGY MANAGERS 
Vaclav Simunek, Research Manager 
Party-7 
170 05 Prague 7 The Czech Republic 
tel: 42-2-733-8841 
f a :  42-2-875-835 

TOFA AIBRECHTICE (Wood Products) 
Jiri Hubna, Technical Deputy Manager 
statni podnik 
468 43 Albrechtice v. Jizer.hor. 
tel: 42-8-655-4 1 
fax: 42-8-655-09 

PIVOVAR BRANIK (brewery) 
Vladimir Novak, 
Udolni 21 2./1 
147 00 Prague 4, The Czech Republic 
tel: 42-2-463-527 
fax: 42-2-460-842 

Vaclav Smejkal, Director Investments 
tel: 42-2-515-1 1 1 
fax: 42-2-538-797 

ENSERV 
Dennis C. Watson, President 
504 Edgewood Court 
Bellvue, NB 68005 USA 
tel: 402-29 1-03 1 1 
fax: 402-291-2526 

Ivo Slavotinek, Marketing Manager 
C/O SEVEn 
Slezska 7, PO Box 146 
120 00 Prague 2, The Czech Republic 
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CONTACT LIST - EQUIPMENT MANUFACTURERS 

Bacharach, Inc. Armstrong Machine Works 

Richard Hickox 
Director, International Sales 
625 Alpha Drive 
Pittsburgh, PA 15238 
tel: 412-%3-2007 
fax: 412-963-2091 

Dranetz Technologies, Inc. 

Claude Cesard 
Director, International Sales 
Edison, NJ 
tel: 908-287-3680 
fax: 

UE Systems 
Terrance O'Hanlon 
Sales Manager 
12 West Main Street 
Elmsford, NY 
tel: 914-592-12U)t 
f a :  914-347-2181 

Doug Bloss 
Corporate Vice President, Sales 
Stuart, Florida 
tel: 407-286-7 175 
fax: 407-286-1001 

Energy Efficiency Systems 

Charlie Trent 
Regional Sales Manager 
1300 Shames Drive 
Westbury, NY 11590 
gel: 5 l6-W-2loO 
f a :  5 16-997-2 129 

Honeywell 
Joe Vilardo 
Director, Eastern Europe Business 

Development 
Nomistown, PA 19403 
tel: 215-666-8288 
fax: 2 15-666-8401 
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APPENDIX G 

This appendix provides detailed reports on the team's visits to twenty-three plants in the four 
countries and supplements the summaries given in section 4.4. Since the evaluation team's time in 
each counay was limited to one week, it wasmt possible to visit all the plants (typically eight) 
within a country that had participated in the. However, the number visited is approximately three 
quarters of the total and represents a meaningful and significant sample of the plants that were 
audited. 

To the extent possible, four broad areas were covered in each plant report; (1) the status of the 
USAID-supplied equipment, (2) a description of other energy saving measures that were 
implemented at the plant, (3) a discussion of energy savings and specific energy consumption, and 
(4) notes concerning plant management, business and other items. In some cases the savings are 
presented along with the discussion of the energy-saving measure. It may be noted that energy 
prices used in the calculations vary from plant to plant in the same country. Plant managers were 
not always able to provide the team with strictly comparable values. However, in each case, the 
team used the values pmvided by the plant personnel to calculate the savings the plant would .. 
observe. The savings for the plants in a given country, including the projected savings for plants 
not visited, are listed in a table at the end of each section. 

The team found that, in some plants, plant personnel were reluctant to directly attribute savings to 
the and, in a few cases, maintained that the energy saving measures recommended by the USAID 
conmtors had already been developed or planned prior to the audit In other cases, the plants 
were not able to fumish the team with quantitative information on savings stemming from 
equipment installation and recommen&tions. Since the team felt it important to obtain a reasonable 
estimate of the energy savings resulting from the project, energy savings for these cases were 
calculated by the team and added to the savings furnished by the plant. For these cases, a range in 
the actual savings is shown; the lower bound is that furnished by the plant, the upper bound 
includes the team-calculated savings. 

HUNGARY 
In Hungary the team visited six plants: Buszesz Yeast and Alcohol, Budafok Paperboard, FSV 
Sutiopar Bakery, Budapest District Heating Works, Budapest Chemical Works, and Csepel Metal 
Works. The team was not able to visit the Pannonglas plant because the company was reported to 
be in bankruptcy nor the Hungalu Motim Alumina plant which is located far outside Budapest. 
Travel to the latter plant would have consumed considerable time. This is unfortunate because the 
audit team e s M  large energy savings for these two plants (3.4 M$ for Pannonglas and 
$430,000 for Motim). 

1.1 Buszesz Rt. (Yeast and Alcohol Plant) - 
A. Status of USAID-Supplied Equipment: 

1. Steam Meters: The report called for 5 steam m e m  to be installed, at: 
-- Yeast 1 -- Yeast 2 
-- Dehydration plant + Alcohol 
- Building Heating and Domestic Hot Water 
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-- Power Plant Self-Consumption 
The team witnessed the meters in the power plant; they are operating. 

Combustion Analyzer: The team observed the combustion analyzer. The data f a  the 
analyzer on the &te of the test indicated 8 1.1 percent combustion efficiency and 140 
percent excess air. 

Energy Management Computer: The plant installed energy management tracking software 
on one of its previously purchased computers. The USAID-provided computer is used for 
various non-energy tasks such as production and inventory control. 

Other Measures Implemented: 

Improvement of instrumentation and conml systems of boilers (Action C.2 from audit 
report). These have been installed on each boiler, with the company's own funds. The 
impetus f a  this measure was the USAID energy Wt report, 

Replace Molasses Pumps (related to Action B.l from audit report). A mobile pump for 
removing molasses from rail cars has been purchased for $38,750. Annual dollar savings, 
calculated by Mr. Szabo, are $53,913, with steam savings of 9,802 GJIyear. 

Revise the building heating system (Action B.2). Mr. Szabo estimated 25 percent of ' 

building steam consumption was reduced, by installing $5,625 worth of equipment and 
improving control. 

Improve plant power factor. This was noted in the Hagler-Bailly report, under Action A.3 
(Electricity Management Task Force). The plant has installed 3 200 W A R  switching 
capacitor banks at a cost of about $200,000. This has greatly improved plant power factor 
and resulted in savings of $25,900. 

Preheating of distiller's water cycle. This was a plant-initiated project, saving $46,088, 
based on an inifid cost of $9288. 

RecyclinglUtilization of Waste Steam used to Sterilize Molasses. This was a plant-initiated 
project, saving $17,225 per year, resulting from an initial cost of $5,250. 

Operation of Small Boiler: Since the plant is no longer cogenerating and exporting steam, 
the small boiler and its associated smaller feed water pump is now used. This relates to 
action A.4 in the audit which contained recommendations for optimizing boiler 
operation. 

Steam Management Task Force: This was already under way when the USAID report was 
begun. Some of the above projects were identified through this group's efforts. 

Higher Efficiency Boiler feed water pumps procurement (Action B.5). New boiler feed 
water pumps have been installed. 

Savings Estimate 

Sigdicant energy savings are attributable to the as indicated above. As a result of the audit 
Buszesz went on to spend an additional $58,900 of their own money to improve plant 
performance. The total savings directly attributable to the equipment furnished under the is 
$233,000. In addition, the savings gained by implementing the recommendations of the 
audit team are estimated at 2% of the total plant energy consumption ($66,400). The 
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savings axe based on a natural gas price of 236 Ft/GJ (about $2.77/Gr) and electricity 
prices of 2.5 Ft/kWh (night rate) and 3.6 Ft/kWh (day rate). The plant was unable to 
furnish an estimate of the savings from use of the energy management software. Based on 
the audit reports this would produce an additional saving of $67,000. 

D. Management / Business 

1 . The majority of this firm is now privately owned by an Austrian firm (the local municipality 
owns a few percent). The monopoly position in Hungary held by Buszesz was the major 
factor in the Austrian's decision to acquire the company. 

2. The boiler house/power station was established as a separate profit center, selling energy to 
the production plants and neighboring factories. Energy reporting and management were 
improved using the USAID-supplied meters and computer. 

3. At current prices and production levels, about 20% of the plant variable costs are energy. 

4. Future instrumentation and data systems will be bought from Germany to assure 
compatibility with systems at the parent company. 

1.2 PCA Budafok Kartongyar Kft. (Paperboard Plant) 

A. Status of USAID-Supplied Equipment: 

1. Inverted Bucket Steam Traps: 100 percent of the process steam traps have been installed 
on the paper machines. In addition, about half of the thermostatic steam traps used for 
space heating have been installed. It is "not a painful process", but there is a large amount 
of work involved in adapting the steam traps for metric flanges. The paper company used 
its own funds to install the adapters. 

Based on doing this installation, Mr. Farkas, Head of Maintenance and Power House, has 
seen the following results: 

- Condensate return has increased by between five and ten percent (from about 70 percent 
to about 80 percent). 
-- Boiler feed water temperature has increased from between 100 and 101 degrees C to 
a b u t  104 degrees C. 

2. Personal Computer, Printer, Software: This has been installed. A computerized 
spreadsheet model is in place on the computer. On a daily basis, a large amount of plant 
energy infomation is entered. Mr. Farkas is able to use this &ta to track specific energy 
consumption. When asked if specific control or maintenance actions were taken based on 
information obtained by logging the data in the computer, Mr. Farkas was unable to give 
any specific examples. Maintenance is controlled more by his inspecting the plant first 
thing in the morning, and then reviewing maintenance projects with the maintenance team at 
a morning meeting. 

The computer is helpful in long-term trend evaluation, however. For example, he keeps a 
graph on his bulletin board, on which he plots the following data: 

-- Electric M e t  1OOO kg (about 1) 
-- Net Production, 1000 kg 
-- Steam Tons/Net 1000 kg (about 3.5 to 4.5) 
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3. Portable Ultrasonic Tester: The team viewed the device. The meter is used to test steam 
mps about once a month. Based on the results of the steam trap tests, traps are repaired. 

4. Combustion Analyzer: The team viewed the device in the boiler room. They now test 
combustion efficiency about once a month. This is in contrast with less frequent 
combustion testing and adjustment done by a FrenchkIungarian joint venture. Among 
other advantages of the combustion analyzer, they are able to check the work of the burner 
technicians. Now they have one boiler set up with combustion controls optimized for 100 
percent load, and one boiler set up with combustion controls optimized for 50 percent load. 
This enables them to track the steam load better. Combustion meter efficiency reports 
indicated efficiency levels between about 79 percent and 84 percent. 

Mr. Farkas noted that there is no new staff needed, but that the existing staff now have 
more work to do with the combustion analyzer. On the basis of combustion 
measurements, the &/fuel ratio of the boilers is adjusted. Mr. Farkas believes that the 
knowledge of combustion operating parameters also has a safety benefit, in addition to the 
energy efficiency. 

5. Clamp-on Power Factor/Multimeter The electrical supervisor who had this device was not 
available. The team interviewed two of the plant electricians, and wen told that they do not 
use the meter, but rather use their own clamp-on amp meters to test motors. One of the 
electricians stated that it wasn't his job to come up with energy saving measures in the 
plant. Moreover, he noted that major energy savings will come with process changes; e.g. 
if the paper process requires less water, less pumping power will be required. 

Based i n  the results of the interview, the team has nothing conclusive to say about the 
electtical metering. The electrical foreman may have had more information regarding steps 
taken. 

6. Water Conductivity M e w  This was not seen due to time constraints; however Mr. Farkas 
infoRned the team it is working and is used in daily plant operation. Based on the evidence 
of use of the other equipment, this appears to be true. 

B. Other Measures Implemented. 

1. Purchased Steam Discontinued: Based on reductions in steam demand, better condensate 
return, and improvements in boiler efficiency, plant management found that it was feasible 
to discontinue purchasing steam from the Buszesz cogeneration plant. Since gas costs were 
at a fixed annual "takcsr-pay" amount, the resulting increase in gas consumption from 
about 2000 tons per month to about 2400 tons per month has resulted in no innease in gas 
cost. The executive summary of the audit report indicated 34,544,000 Ftfyear ($406,400 
@ 85 Ft/S) of purchased steam costs. Thus assuming similar production levels, and given 
the present gas pricing situation, short term savings of the entire $406,400 have been 
achievcd 

Mr. Farkas reported that the purchased steam from Buszesz had enabled the paper plant to 
respond to fluctuations in steam demand easily; now, with the better operation of the steam 
plant, this flexibility was no longer a requirement. 

2. Pipe insulation: Mr. Farkas has received a pmposal to insulate steam pipes. The cost is 
about $20 per meter of 2-inch pipe; from this plant staff have calculated a 10-year payback 
and are therefore not proceeding with this project. 
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3. Boiler Automatic Control: The next step Mr. Farkas would like to take is to install 
automatic boiler controls, in order to match steam production to steam load, and to maintain 
boiler efficiency as the steam load varies. 

C. Savings Estimate: 

1 .  Energy cost savings have certainly occurred at the Budafok Paperboard plant. The precise 
level is somewhat uncertain given the data obtained variations in production, general 
improvements in maintenance, etc. However, an estimate may be made as follows: 

Comparing January 1992 and January 1993: 

-- Specific Steam Consumption went from 6.99 Tons/.Net Ton to 4.55 Tonmet Ton, a 35 
peacent reduction (steam costs the plant 1124 Fflon) 

- Specific Electric consumption went from 1.16 MWh/Net ton to 0.96 MWNNet ton, an 
18 percent reduction (electricity costs 4.7 Ft/kWh). 

-- Specific Energy Cost went from 10,484 Ft/Net Ton to 8087 Ft/Net Ton, a 23 percent 
reduction. 

- Specific Water Consumption went from 95.4 cubic meters/Net ton to 49.0 cubic 
rneters/Net ton, a 49 percent reduction. 

Mr. Farkas sUSAID that weather was similar in the two years. Savings may be more in 
the winter than in the summer, due to colder conditions and greater heat losses. 

-- Boiler efficiency was similar before and after the program 
-- Mr. Farkas estimated that the USAID program was responsible for 1.5 percent saving in 
total energy costs. Erom the executive summary of the energy audit, total annual energy 
cost for 1990 was about 256,000,000 Ft, or at 85 Forints per dollar, just over $3,000,000. 
Thus annual energy cost savings attributed by Mr. Farkas to the USAID program are about 
$45,000. Adding this to the steam saving described in B. 1 above gives a total saving of 
$45 1,400. 

D. Other Notes 

1 .  The Budafok Paperboard plant has been partially purchased by an American firm, PCA. 
The American firm currently owns 50% while the state property agency (AVU) and banks 
own the other half. The team was told that the PCA people read the audit report during the 
time they contemplated buying the plant. 

1.3 FSV Sutiopar (Bakery) 

A. Status of USAID-Supplied Equipment: 

1. Steam Trap Meter: The meter is used about every three months to test each steam trap. The 
plant personnel were trained by EGI in the use of the steam trap tester, and the plant is 
saving about 1,000,000 Forints per year ($ 1 1,800/year) by the stoppage of leaking steam 
traps (this is the plant's estimate, and is based on an assumption that one failing steam trap 
results in a steam loss of 5 kg per hour, for 6,000 operating hours per year). Also, the 
plant switched from float traps to thermodynamic traps in a number of applications. 
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The bakery personnel provided us with summary survey sheets for several of the largest 
bakeries (the organization has seven large bakeries and 35 small bakeries). Thus the steam 
trap tester is being well-utilized not just in the audited bakery but in others as well, and this 
results in increased savings. 

The imppoved steam traps also have produced safety benefits--before the traps were 
improved, the potential for steam being vented into the sewm existed, and an employee 
was burned once as a result. With the new trap maintenance, this is no longer a problem. 

2. Electric Power Meter: This meter has resulted in sigdicant savings h m  two areas. First, 
the plant has used the power meter to &termine what the actual peak demand is for each 
bakery. Once the plant knew this value, they adjusted the contract with the elecaic utility. 
By reducing the "take-or-pay" contracted electric demand value, the bakery reduced its 
elecaic biJl by an estimated $4000 per year. 

The second savings area is in replacing oversized motors with smaller motors. The staff 
we interviewed indicated that this had happened on a widespread basis, but they had no 
specific data regarding savings. The bakery also uses the meter for testing motors in the 
course of its electrical repairs, and for detecting electrical ground faults. 

3. Conductivity meter We viewed this device. However, we received no information 
regarding its use. 

B. Status of Other Measures Recommended in Report: 

1. Heat recovery of exhaust a .  A project was envisioned by which air that would be 
preheated by an exhaust heat exchanger would be introduced to the burner as combustion 
air. However, the bakery found that the modifications to the burner and ductwork would 
have to be custom made, and that the cost would result in a ten-year payback. Further 
investigation may yield a more cost-effective solution; also, as prices of natutal gas rise, the 
annual savings may haease. 

C. Specific Energy Consumption. 

The plant would not provide us with data regarding absolute costs and production, since 
the bakery business is becoming increasingly competitive in Budapest. However, they did 
provide us with data concerning energy costs per unit of total cost. These are tabulated 
below: 

The data was faxed to us after we left the plant, so we were unable to ask follow-up 
questions regarding it; we are assuming that the Fl/FI unit is a relative cost number. 

C 

It must be noted again that the steam trap tester and the power meter are used at other 
bakeries run by the bakery trust (the trust has seven large and thirty-five small bakeries). 
Although plant personnel were not able to p v i d e  records of use at other facilities, it is 
clear that the savings of $15,800 seen at this bakery will be multiplied several times over 
when this is taken into account We selected a factor of five to illustrate this point giving a 
total annual savings of $79,000 attributable to the. 
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Other Notes of Interest: 

The plant had tried various means of heat recovery before the USAID program. For 
example, the oven exhaust was used to preheat boiler feed water. However this did not 
work for two reasons; fmt, acids in the oven exhaust condensed and resulted in corrosion. 
Second, the boiler steam load occurs earlier in the day than the oven load, and therefore the 
recovered heat is not useful in the fom of boiler feed water. 

Fovarosi Tavfuto Muvek (District Heating Works) 

Status of USAID-Supplied Equipment: 

Radiator Valves: 190 Danfoss (Danish) radiator valves were installed in the apartment 
building and are functioning well. The team intenriewed one retired apartment dweller 
regarding the use of the radiata valves. He said that before the installation, the valve had 
been broken and therefore there was no heat during very cold periods. Now he is able to 
heat the apartment to about 23 degrees C (73.4 degrees F) during the coldest weather. 
Previously, the temperature was never higher than 14 degrees C (57.2 degrees F). Thus 
comfort has improved. Also the individual room control is appreciated; in the morning 
when the windows are opened to air out the apartment, the valve is turned down to the 
lowest level. 

Heat Meters: Each radiator has been equipped with a heat meter, a simple device mounted 
on the radiator with a liquid inside that evaparates in proportion to the amount of heat 
provided by the radiator. These have worked well, and detailed data on energy 
consumption per apartment was collected between February 8,1992 and April 15,1992. 
The heat meter, in common use throughout Europe, is used to determine the percentage of 
the total building's heating load that each apartment consumes. 

One observed result of this heat meter data is that energy consumption per cubic foot is 
typically highest for the lower floar apartments. Consumption per cubic foot decreases as 
the floor level increases, and then increases again on the top floor of the building. This is 
because of the "stack effect" of the building, in which cold air is drawn into the lower 
floors and rises through the core stairwells of the building. The roof heating load of the top 
floor makes its specific consumption higher than the intemediate floors. 

Domestic Hot Water Heat Meters: One of these was observed and, according to Fotav, 
they have worked well. 

Status of Other Measures Recommended in the Report: 

During our visit with Fotav, all discussions centered around the two-building test. 

Specific Energy Consumption. 

For the period between January 1,1993 and April 18,1993, total energy data was collected 
for the two buildings. Data provided is tabulated below. 

Month Temperature Base(lump sum) Revofit 96 Savings 
January 1.54 C 1588 1499 5.6% 
February -0.14 C 1567 1619 -3.3 
March 5.42 C 1318 1234 6.3 
April 8.59 C 660 576 12.7 
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This small set of data exhibits a trend that savings increase as outdoor air temperature rises. 
Since the base method of tempesatm control was to overheat the apartment and then open 
the window, this is a logical result. In very cold weather, the unregulated valves do not 
waste energy, because the regulated valves would be wide open anyway, to meet the 
design heating load. As outdoor air temperature rises, the regulating valves shut off flow 
to radiators, and energy is saved. According to the gentleman interviewed, he had not yet 
had to pay based on his individual consumption. If this is indeed the case, the experiment 
is not complete. The residents may lower their set points more when they make the 
carrelation between temperature setpoint and cost of heating. 

Fotav also furnished dam on energy costs to provide both heat and hot water during the 
period February 8,1992 through Apnl15,1993. These data indicate that the new valves 
save approximately 30 % of the total energy requirement. This is 1,082,000 Ft and, at 85 
Ft/$ gives an annual saving of $12,800. 

D. Other General Notes of Interest. 

There art several other issues regarding district heating in prefabricated buildbgs. These 
are noted below: 
-- Some of the buildings may be nearing the end of their useful lives, although the team 
heard differing opinions on this subject. - There is some concern regarding differences in temperature's that wiU occur when heat in 
individual apartments is controlled; it is not known what the effect of the random thermal 
stresses will be. 
- Caulk and insulation would go a long way toward improving the thermal perfomance of 
these buildings. 
-- The measurement approach can be defeated by putting a wet rag or other cool device on 
the thermal heating element. 

2. The PHARE program has conducted a similar test in the Czech republic. This dam may be 
available for comparison purposes. 

3. A rough estimate of the total number of radiator valves that d d  be installed in Budapest is 
3 valves per apartment, times 650,000 apartments, equals abut  2,000,000 valves. 

4. The Fotav plant would like to meter each building individually, and to leave the 
responsibility for maintenance of the systems in the buildings to the property management. 

5. The other municipal district heating systems in Hungary have been turned over to the 
municipalities for management. 

1.5 Illatos Budapesti Vegimuvek (Budapest Chemical Wmks) 

A. Status of US AID-Supplied Equipment: 

1. Combustion Analyzer: The combustion analyzer is used regularly--more than once a week- 
-and the plant has experienced good results from its use. For example, oxygen 
concentration in the exhaust now typically runs at a level of 4.6 percent to 8.6 percent. The 
flue gas analyzer also helps in testing the boiler for "false air" (Stration into the boiler). 

The plant energy engineer estimates that about 1 percent of the 7,000,000 cubic meters per 
year of gas consumption has been reduced, as a result of the use of the combustion analysis 
equipment. This amounts to about 70,000 cubic meters per year in savings, which at the 
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rate of 10 Forints per cubic meter, and 85 Forints per dollar, equals 70,000 x 10/85 = 
$8,200 per year. 

Steam Metax The steam meters measure the amount of steam that goes to various points 
in the plant. These have worked well, with the exception of one meter that was installed 
vertically. The required orientation of the meter with respect to the direction of flow was 
not clear, and so some problems occurred with the meter. 

The steam metering has resulted in energy savings from a number of areas, as noted below. 

(a) Quantities of pmhased stcam am double-checkcd with the new steam meters. 

(b) Trends in steam consumption art observed, and the data is used to check for when 
steam traps and condensate systems art not working properly. 

(c) l h u @  the information obtained with the steam mctlas, the plant has been able to shut 
down tntirc sections for the summer, and other parts of the steam distribution system have 
been shut off entirely, year-round. The audit report estimated that these meters would save 
about $ 48,000/ym 

(d) A "ripple" in the steam temperature and pressure charts occurred as the boiler feed water 
pump cycled on and off. The plant energy engineer included a copy of this chart in a " 

document he used to justify installing a variable speed drive on the boiler feed water pump. 
The variable sped drive project--that cost about $5,800--saves about 4 kW for the months 
of operation of the summer boiler, f a  a total of about 16,000 kwh per year electric 
savings, which at 4 Forints per kwh and 85 Forints per dollar aanslates to about $153 per 
year in electric savings. Related steam savings, from less venting of steam fnw the de- 
aeration tank, have resulted in about a tweyear payback from the project. 

Status of Other Measures Recommended in the Report: 

Action A. 1, "Institute an Energy Management Information and Control System" is under 
way as part of a larger computer process control and automation program for the plant. 

Action B.2, "Replace High-Pressure Feed water Pumps" has been done. The old and 
oversized pumps have been replaced with new, more efficient pumps. In addition, cooling 
water pumps were replaced, for a total savings of about 93 kW. Since these pumps operate 
continuously, the annual savings are about 800,000 kwh which at 4 Forints per kwh, and 
85 Forints per dollar equals about $38,000 in annual cost savings. 

Action B.3, "Install a Stcam Pressure Control Valve on the Steam Line to the Feed water 
Preheatcr and Deaeram", has been done. The associated saving is about $10,000. 

Action C.1, "Revise the Existing Building Heating and Domestic Hot Water System", has 
been completed. Space heating consumes about 27% of the total steam used in'the plant 
and the plant uses about 41 T of oil per year. Assuming a 25% saving in the space heating 
costs provides a saving of 273,000 $/year. 

Specific Energy Consumption: 

Specif~c energy consumption has increased in recent years, due to lower plant output. Base 
standby losses remain approximately constant, and are divided by lower amounts of 



productiun. Sincc the plant products a number of chemical products, a global number fa 
spec& energy consumption was not available from the plant 

The total saving seen in the plant as a result of the is obtained by adding the savings from 
A.l and 2, B.2 and 3, and C.l above. This is $380,400. 

D. Other Ndes of Interest. 

'Ihe Emergency Energy Project and the USAID assistance resulted in energy savings due to 
increased status attributed to the energy manager. The energy manager was more able to 
fcctive funding for energy-related projects from top level management aftg the USAID 
program had - 

1.6 Csepd Muvek Femmu (Metalworks Plant) 

A. Status d USAID-Supplied Equipment: 

1. Terminals for EMS System: The thrte terminals, one of which we inspected, axe additions 
to the existing plant-wide energy management system. The intent of the tMminals is to 
provide more direct feedback of Energy Management System information to the factory 
floor. 

Before installation of the new computers, infurmation regarding electric demand was 
logged at the plant main office. However, this was not as useful as the present system, 
because the plant foremen did not have "real-time" access to the infixmation. Thus they 
were unable to take corrective actions baed on the electric data that was obtained. 

The new terminals enable the plant foremen to monitor the process during production. As a 
result of the USAID program, in addition to the "real-time" data acquisition, the plant now 
tracks specific energy consumption, in k w g ,  for each pduct. 

The plant personnel informed the team that the new terminals are quite useful to them. 
However, they were unable to provide specific examples of energy consumption reduction. 
The audit team estimated that installation and use of the EMS would yield annual savings of 
$ 1 l0,Ooo. 

B. Status of Other Measures Recommended in the Report: 
1 

The plant has implemented Action A.2, 'Electric Power Management Task Force", with 
sigd5cant results. The electrical demand, which was previously contracted at 13.6 
Megawatts, is now contxacted at 1 1.1 Megawatts. This is a result of both monitoring actual 
demand, and sequencing processes so that demand spikes will be lowered. The plant 
personnel have determined that the savings on electric demand charges are about 11.5 
million Forints per year, in US dollars at an exchange rate of 85 Forints per dollar, this is 
about $135,000 per year in savings. Note that this measure has resulted in no energy 
savings, but rather kW demand savings. There may be signd'icant opportunities in other 
Hungarian plants to achieve savings in a similar manner. The contracted margin for safety, 
the ratio of contracted demand to actual demand-put in place to avoid financial penalties 
from exceeding conmted demand-may have larger ~ l i ca t ions  for Hungarian power 
capacity planning. 
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. The pkat has also implemented Action A4 "Heat Loss Management Task Force". They 
have caarracted with EGI to do infrared scans of equipment. The infarmation fnw these 
infratcd scans proMdcs useful information regarding weak paints in the induction furnace 
walls. Tbe plant cannor insuiate the exterior of the induction furnaces because it needs to 
be abie to monitor the status of the exterior metal housing of the furnaces. The audit team 
estimated that total heat losses cost about 14,000,000 FVjmr. 

3. Action A5 "Create A Cornbustion Tune-Up Team" has been imoIen#nte& the dant does a 

4. Action A8 "Optimize &likfing m g "  is being impkmnta& since the plant has 
crrlculatcd about a one-year payback on tbe in- nquitad. 

C. Specifk Energy Consumption: 

The plant provided energy consumption and production data fiom 1991 and 1992. The 
annual totals are nmmukd below: 

Gas, electric, and water energy intensity decreased, while purchased steam energy intensity 
increased between 1991 and 1992. 

A rough estimate of the savings auributabk to the may be made by taking one-half of the 
pmjccted savings for the EMS (i.e. $55,000), the savings in electric power (item B.l), 
omquarter of the projected heat loss saving ($41,000), and item B.3. This gives a total 
saving of $237,000. 

D. Other Notes of Interest. 

1. A g d  problem noted by the plant is that the energy- related data acquisition capability is 
more developed than the production and process control capability. Thus although some 
prod& adjusm~nts can be made in response to energy information, more savings 
would be available with greater process control and automation. - 



1.7 SUMMARY 

The taMe below summarizes the savings in the eight Hungarian plant. as a result of the 
t e c h h i  assistance and equipment supply. As noted above, some savings are given as 
ranges oo include estimates prepared by the team. 

ENERGY SAVINGS IN HUNGARIAN PLANTS 

AS A RESULT OF THE 

ROMANIA 

I PLANT 

.yeast & Alcohd 
Paperboard 

The evaluation team visited six plants in Romamia: Bucharest miIk plant, Bucharest South heat and 
power station, Uniceni soybean oil processing plant, C i u l u n g  cement piant, Craiova fertilizer 
plant, and the Griro pressure vessel plant. Time did nst permit visits to the other two plants 
audited (Galati iron and steel plant and Celhart pulp and paper plant). The audits performed were 
also successful at identifying signrficant potential savings far these plants ($660,730 for Galati and 
$400,000 for Celhart). 

2.1 CET - Bucaresti - SUD (Combined Heat and Power Station) 

EQUIPMENT I SAMNGS I PAYBACK 

A. Status of USAID-Supplied Equipment: 

Ow (a) 
29.1 i 233. -364.4 
16.7 I 451.6 

B akery I 11.1 15.8 - 79.0 
Distria Heating 1 30.3 I 12.8 

1. Combustion Analyzer: The ENERAC combustion analyzer is used about once a 
month for each boiler to adjust the combustion controls, and to determine where there is 
excessive infiltration in the boiler combustion systems. The plant manager, Mr. Sofran, 
esthma an improvement in combustion efficiency of at least one percent, saictly 
attributable to the use of the combustion meter. 

PERIOD (Mo.) 
1 

c 1 
2 
28 

The smaller Bachamch combustion analyzers axe also helpful, but only on the s d e r  
boilers that generate hot water far the district heating system. The Bacharach meters are 
able to work when the negative pressure in the stack is 50 mm of water or less; the main 
power plant stacks are typically at -250 to -300 mm of water. 

Annual savings attributable to the combustion efficiency improvements are abwt one 
percent of the 653,592,000 cubic meters of gas and 358,247 tons of oil, amounting to 
6,535,000 cubic meters of gas and 3,582 tons of oil. At the 1992 prices of 16,450 lei per 
ton of oil ($22.38 at 735 lei/$) and 13,000 lei per 1000 cubic meters of gas ($17.68 at 735 

Chemical Works 33.0 
Metal WorLs I 18.7 
Alumina 29.4 
Glass I 44.8 

380.4 I 1 
237.0 1 
171.4 I 2 

3.005.0 c 1 
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lei/$), the dollar value of oil savings is $80200 per year and the value of gas savings is 
$1 15,500 per year. Thus total combustion-related fuel savings are $195,700 per year. 

In a & t h  to the fuel savings, Mr. Sofran estimates that by reducing combustion air flows 
by reducing infiltration, continuous power savings of about 300 kW-distributed among 2 
forced draft fans and 2 induced draft fans-have been realkd. This amounts to 2,628,000 
kwh per year. At an estimated internal plant elecaic rate of 0.057 $/kwh, the dollar 
savings are $149,800. 

2. Ultrasonic Flow Meter: The device was used mostly in measuring oil flows within the 
oil delivery system. It was found that the rtcirculation oil £lows were excessive, and also 
that the oil flows inma& gradually after new nozzles went installed on the burners. The 
flow iacIlcascs were as a result of the erosion of the nozzle holes by grit in the oil. 

As a result of these hdings, two actions w m  taken. First, two of the four oil circulating 
~ w e n s h u t d o w n , a n d t & d ~ r a t e s w ~ n d u o e d  Thissavedabout 
438,000 kwh per yeor (100 k W  of pumping power * 4380 hours per year). The ddlar 
value of this savings is about $25,000, at an internal power plant cost of an estimated 
0.057 $/kwh. The second action was to institute a program of regular nozzle replaccmnt, 
once a month. This, Mr. S o h  estimates, has improved oil combustion efficiency by 
about 0.5 percent. Approximating the annual savings by applying 0.5 percent to the annual 
oil consumption results in annual oil savings of about 1,791 tons. At $22.38 per ton, the - 
dollar value of these savings is $40,100. 

Mr. Sofran would like to use the ultrasonic flow meter to do other tests of water flows 
within the plant, but the upper limit on pipe size that the metea he has received can handle is 
300 mm. Many of the pipes in the plant are many times this size. The meter has also been 
used to check flows in pumps after they wexe repaired. 

3. Infrared Thermometer: This has been used to check somc insulation; insulation repair 
is an ongoing part of the plant's preventive maintenance program. The plant has tried to 
use thc gun to test wall temperatures in the combustion chambers of boilers. However, this 
has not been feasible since the meter works only up to distances of 10 meters, and the 
combustion meters are mare than 10 meters wide, between the site glass and the opposite 
wall. 

4. Dranetz meter. This meter has been used as part of the plant's electric preventive 
mainte-program. 

5. Personal Computer and Printer: Mr. S o h  uses this machine every day. He has 
taught himself, by use of the manuals, word processing and spreadsheet analysis, and 
inputs much of the plant data to track performance both fiom an energy standpoint and 
from a moterials and labor standpoint 

B. Status of Otber Measures Recommended in Report. 

All the implemented measures are listed above. 

C. Specific Energy Consumption. 

For a power plant operating at varying temperatures and with varying hot water and steam 
loads for district heating, this number may not be meaningful. However, we have 
computed the energy value of fuel entering the plant, as compared to steam, electricity, and 
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hot water leaving the plant. The ratio for 1991 was 0.722, and for 1992 the ratio was 
0.700. 

The savings &&bed in A.l and 2 above total $410,600. The team aIso estimated that the 
plant was saving another 192% of the total fuel bill with the thermometer and Dranea meter. 
Since the total fuel bill is approximately $19,600,000, the saving would be about $98,000 
annually. Therefore the yearly saving due to the actions of the are in the range $410.6 - 
508.6 K$. 

Other Notes of Interest. 

The plant is hampered by the use of 3 percent sulfur fuel oil; not only does this cause 
comsion problems as sulfuric acid eats away at components, but also sulfur deposits clog 
the boiler tubes, creating a higher pressure drop. This pressure drop makes the capacity of 
the boilers gradually deteriorate through the winter time, from about 460 tons of steam per 
hour in October to about 360 tons of steam per hour in April. 

The plant has no major water leaks, according to Mr. Sofran. However, the district heating 
pipes have major leaks. The cost of these leaks are passed on to the heating customers by 
the municipalities that distribute and colIect revenue for the heat. Also, the capacity of the 
system is about 3,000 GCal per hour, while the coldest days require about 5,000 GCal per 
hour of heat. Thus the apartments are able to sustain a temperature of only about 12 to 14 .. 
degrees C. 

S.C. Cimus S.A. (Cement Plant) 

Status of .USAID-supplied Equipment: 

Combustion Analyzer: The ENERAC device is used as many as six times px day. 
The plant has a dedicated crew that operates this equipment It has been used to detect 
whether or not there is air leakage in the cement kilns. They have used this to reduce the 
amount of air leakage, over time, into the kilns. 

A review of the plant combustion data logs revealed that the excess air was at about 100 
percent in the early days of the use of the equipment, and it is now down to about 30 
percent, a mare reasonable value. 

The plant is about to mn out of ENERAC oxygen cells, filters, and p r i n ~ g  paper. Thus 
they need to have replacement supplies. In addition, a new printer head is needed for the 
ENERAC. 

The Bacharach combustion analyzers sue used at the boiler plant to check for excess air in 
the boilers. 

2. Thermometers: The infrared thermometers, one operating to 2000 degrees Cand one 
operating up to 1000 degrees C, are used for a number of plant applications. 

First, the plant measures the temperature of kiln tubes to find when= refractory lxicks are 
eroding. This enables the plant to make repairs to refractory bricks where the repairs are 
needed, and early on in the erosion process. This saves on both maintenance costs and 
energy costs. They also gain information on the burning process fmm the use of this 
themmmeter. 
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Second, the low temperature thermometer is used for measuring the temperature of 
"clinkers". The knowledge of this temperature enables the plant to adjust the speed of the 
conveyer into the kiln. Also, if the clinker temperature drops ~ i ~ c a n t l y ,  it indicates the 
presence of air leaks in the kiln. 

Third, the thermometers are used to measure the temperatures of bearings and motor 
casings. This gives quantitative precision to the preventive maintenance program, which 
prior to the use of the thermometers was performed "by feel". By better maintaining the 
motors, the uptime of the motors is enhance& and productive time compared to total plant 
uptime is increase& This approach has also improved plant safety, as the manual method 
of testing motor casings resulted in occasional burns. 

A total of about 36 temperature measurements are performed each day. A sign of the 
success of the temperature measutements is that the plant has ordered 5 more of these 
devices. 

Oil Flow Meter: This device is used both to track hourly fuel oil consumption, and to 
adjust the combustion in the clinker kiln. This adjustment, which was previously done 
strictly by the appearance of the flame, is now done with the use of the oil flow meter. The 
plant is ordering more flow meters, in order to equip the other kilns with these devices. 

High Temperature Thermometer: This device is used to control the burning in the . 
rektory-lined kilns and in the clinker kilns. Plant personnel watch the flame tempera-, 
as well as the refractory brick temperature in the burning zone. By adjusting the air flow 
and looking at the thermometer readings, the flame is optimized These measurements arc 
performed about ten times a week. 

Dranetz Meter: This is used to measure kW, kVA, and kVAR of various electric 
m o m .  It is also used to check electric motors that have been repaired, and to monitor 
process motors for 24 to 48 hour periods. The data collected in the latter operation is 
reduced in the computer that was supplied by USAID. Direct energy savings available 
from downsizing motors have not been realized, due to lack of capital for changing the 
motors. However, the indirect savings resulting from the increase inup-time of motors 
have already occurred. 

Computer: The computer is used for energy tracking, plus for economic applications 
such as tracking expenses and salaries. 

Steam Flow Meters: These were on an original list and deleted from the final list; the 
plant would like to know why the steam flow meters were deleted. 

Status d Other Measures Listed in Report 

The con&nsate return improvement project has been initiated, but the plant is limited by 
lack of capital for major repairs. 

Another pmject proposed by the plant was to install a waste heat boiler to produce steam 
from a waste heat load that is now cooled in a cooling tower. A rough estimate on available 
power was 700 kW. 

Energy Savings Estimate 

The plant estimated that the sum of specific energy and maintenance costs, per kg of 
product, has decreased by about two percent. For the fmt six months of 1993, the plant 
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estimated savings of about $75,000. This is at about a 50 percent full load utilization rate. 
Thus if the plant were o p t i n g  at capacity, the annual savings would be about $300,000, 
and at present pnoduction levels they are about $150,000. 

For 1991, specific electric consumption was about 184 kWh per ton, and for 1992 it was 
172 kwh per ton (a decrease of 6.5 percent). Their electricity p k e  is 24 Lei/kWh (3.27 
centdkwh). For 1991 specific fuel consumption was (assuming 8.5 Gcal per ton of oil 
and 7.9 Gcal/1000 cubic meters of gas) 912 Gcal per ton, while for 1992 it was 8 12 Gcal 
per ton, a decrease of 11 percent. The gas price is 24 Leihubic meter. 

Based on the above savings in e lde i ty  and fuel, it appears tht plant may be 
undercstimadng the savings. It seems like a value of 4 to 5 96 may be more reasonable. 
Using 5% would give an annual saving of $375,000 at the m n t  load conditions. 

D. Other Notes of Interest. 

~ h e ~ ~ a t i s l ~ e f f i c i t ~ ~ a b a ~ l n g w i ~ ~ - ~ w Q t m a d a n i z e d d c r t h e  
former regime, as "showpieces". Also, the rate that the plant is paid for first quality cement 
is about $25 per ton, as compated to a typical wurld market value of $70 to $80 per ton. 
Ofthe $25 per ton about $1 1 to $12 goes to rail fees to transport the cement 60 Constanza 
on the Black Sea 

2.3 SC Griro S.A. (Large Vessel Fabrication Plant) 

A. Status of USAID-supplied Equipment: 

Combustion Analysis Meter: The plant personnel said they use the ENERAC meter 
evuy two to three days, and sometimes once per day. It has worked well for them, but 
they need new film and new printing paper to keep the device operating. They also use 
the Bacharach meters, for places where it is too hot to set up the ENERAC meter. 

They have found that monitoring the combustion and reducing the excess air has led to fuel 
efficiency improvements of about 10 percent; fmm about 60 perccnt to about 70 percent. 
Ten percent of the plant's actual gas consumption for 1992 is about 2,700,000 normal 
cubic meters. At an average rate of about $18.70 per 1000 cubic meters, the cost savings 
fnrm better combustion efficency is about $50,400 per year. 

Gas Flow Meters: One of the two flow meters works, and one docs not work. The 
objective of Grim in installing these meters is to check the gas company billings. Each 
boiler has one meter attached to it, and the target is to compare the sum of the two meters' 
readings with the gas company's billed data. The present gas bill is obtained by integrating 
a circular consumption chart by use of a planimeter. Griro would like to check this reading 
from the gas company by means of a xnore direct measurement. 

Infrared Thermometers: The high temperature thermometer is used at the foundry to 
measure the temperature of the metal inside. With the knowledge of this temperature, 
overheating in the elecuic arc furnaces and the induction furnaces is reduced. This results 
in lower furnace residence times and also better product quality and less material waste, 
since product composition is a function of temperature. 

Annual savings are estimated at 
6 96 x 1800 kWh/ton base x 1900 tons& = 205,200 kWyear. 
Cost savings are estimated at $1 1,700, using an average kWh cost of 0.057 $/kWh. 
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Infrared thamometcrs are also used for the furnaces in which plates are heated prior to 
being rolbd. By knowing the temperature of the plate, production rates have bcen 
increased, a 10 percent reworking rate has been eliminated, and an estimated 20 percent of 
this process's gas consumption has been reduced. 

This 20 p e n a t  reduction amounts to about 100,000 cubic meters per year, the dollar value 
of this gas is about $1,870 per year. 

Thermometers were also used to determine temperatures of material that was to be welded. 
The pmious way to detamine whether the metal was at a temperature sdkient fm 
welding to occur was to lllark the mtal with thermal chalk. In-house estimatesoffuel 
savings an about SO percent of this usage of n d  gas, & about 1500 cubic meters per 
month. The annual total of 18,000 cubic meters arnounts to a ddhr value of abut  $337 
per Year. 

4. Ultrasonic Flow Meter: This device was recommended to measure oil flow. Sina the 
oil supply system is W i g  rebuilt, the meter has not yet been used for this purpose. 
However, it has bcen used to measure boiler make-up water flows and to check other water 
flow meters within the plant. The plant is billed for water drawn fiom wells just as if it 
were drawn from city water pipes. Thus the plant is checking flows from the wells and 
comparing the value of the city meters to the values from the ultrasonic meter. 

5. Dranetz Meter: This electric power analyzer is used to measure power factor of motors 
The plant is planning to do an overall energy audit of all motors, for which it will use the 
Dranetz meter. No specific energy savings have yet been identified from this meter. 

B. Status of other Measures Recommended in the Report 

None of the other measures were implemented. 

C. Specific Energy Savings. 

Tk team received 24 months of energy data f a  the Grim plant. Overall steam plus electric 
energy out as compared to fucl energy input was 1.22 for 1991, and 1.36 for 1992. Both 
these numbers should be less than one; this indicates a problem with either the metering ar 
the heating values assumed for the fuels. However, assuming that any eriots were the 
same for both years, tbe data do indicate an efficiency impvement of 12 petcent between 
1991 and 1992. Using this value of 12% gives annual electricity savings of $31,800 and 
annual gas savings of $182,800. The total yearly saving is therefore about $279,000. 

D. Other Notes. 

The plant is still providing heat to the district heating system for 10,000 apartments, and is 
therefore nquircd to operate its steam-generating equipment throughout the winter, 
regardless of demand. 

2.4 SC Doljchim S.A. Craiova (Fertilizer Plant) 

A. Status of USAID-Supplied Equipment: 

1. Computer and Printer: This device is the most-used of all the equipment. The plant 
uses the meter to reduce electric data for performing plant electric energy balances. 
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k u g h  use of this data, the plant is able to dcteamine if consumption for 
pmcessa is rising. For example, when it was found that electric energy for one process 
was too high, the piant detemzined that a cooling tower was overcooling a process waste 
heat losd. Electric energy was saved by shutting off cooling tower fans. The plant uses, 
on a typical day, about 2400 MWh of electricity. Assuming operation for 250 day per year 
and an eIecaicity price of 0.049 WWh, a 1% electricity saving gives an a ~ u a l  saving of $ 
294,000. 

2. Dranetz Meter: This el& power meter is used to record power factor of the plant, 
and to makc adjustmats to the synchronous air compressa moms to imp~we power 
f a a s  befine t h c ~ o w c r ~ ~ t u a b & a t ~ ~ ~ c o u M  be charned. 

4. Oil Flow Meter: This has been installed, but has not been used since oil has not been 
used in thc plant since the meter was installed. 

5. Combustion Analysis Meter: The ENERAC unit has not worked at all. At first the . 
power supply did not work, and then thcre were problems with the oxygen cells. 
Thaefore, the meter has not generated any savings. 

6. Infrared Thermometer: The meter has been used to check insulation of vessels and 
pipelines. In addition, it has becn used to measme the tempemme of electrical 
c o n n h s ,  to see if they are becoming loose and thereby generating wasted heat. 

7. Contact Thermometer: This is used to measure surface temperatures in the boiler 
mom, as part of the semi-annual energy balance on the boiler room, 

B. Status of Other Measures Recommended in Report 

1. Condensate Return: At the time of the USAlD audit, excessive amounts of condensate 
were dumped, and not retunred to tbe boilas, because of the potential ofpdlution of the 
condensatebyoneaftht~ses. Asamxiltoftknpart,iasaumenrationandalarms 
have been instaned that akrc the boiler pla~t  pcncmcl that the eondcmte fnnn the process 
is polluted. C h s i v c  actions an taken, and the cadcame waste is rmmd. . .  . Plant 
personnel estimate that this masure has saved 15,000 Gcal in 1992, white the plant was 
operating at 30 percent capacity. 15,000 Gcal uanslates to about 60,000 MMBtu. At a 
typical pmmt gas cost of about $1.06 per MMBtu (based on the Cimus Cement Plant 
value of $33 per cubic meter), the annual savings from this measure is about $63,600. At 
full capacity this saving would increase to $212,000. 

2. Air Compressor Optimization: Based on the use of Dranetz meter data, the plant 
engineen were able to convince the chemists that it was a good iclea to shut &wn one of 
the two partly loaded air compressan. The imprwement in efficiency resulting from 
running onc compressor closer to its optimum operating point resulted in annual savings of 
about 1,800,000 kwh. At a typical assumed in-house elecaic rate of $0.049 per kilowatt 
hour, this results in annual savings of about $88,200. 

Totaling the savings noted in items A.l, B.1, rand B.2 gives an annual saving due to the of 
$ 445,800. 



C. Other Notes 

Roddm of the plant is well below prior levels. The plant is ellcountaing problems with 
the availability of natural gas (fed stock). The govQllllltnt allocates the gas it is able to 
buy (fareign exchange is a problem in Romania) to power plants and other consumer- 
related sectors. 

2. Steam Flow Meter: Similar to the gas flow meter, the meter provides no useN data. 
A d  steam pressure, as measured by a manomm, is 4 bar, and measured data h m  the 
steam flow meter is sigdicantly diffennt. Also the tcmpmmc and flow rate data arc nclt- 
coficm Thc meter provides no useful information to the plant. - 

3. Combustion analyzer: The portable Bachatach device works well, and the plant uses'it 
every two to three days to readjust the natural gas-fired burners. The plant uses the meter 
only for natural gas firing of the boiler because oil firing causes soot interference with the 
operation of the meter. Most of the he1 consumption of the plant is natural gas. Variations 
in the quality of delivered natural gas account for the nadjustmcnt of the boiler every two to 
three days. The team did not witness the device, since it was in the offia of the boila 
operam, who had already left for the day when we visited the boiler room. 

The plant estimates, they have improved combustion efficiency from about 86 percent to 
about 91 pcrctnt. This will account for actual fuel savings of about 6.4 penctnt. 
Multiplying this by the 4,329,000 Narmal cubic meters gas consumption in 1989 yields 
savings of about 277,000 normal cubic mters per year. At the July 1993 pice of 24 lei 
pacubic~,~aad35M~~eexcbaagcraa,thevalucofthefuelsavingsis: __. - = , .  . . . 

m,0oo cubic metcas x 2 ~ 3 5  = $9,044 perycaa, ?. ~ . 
. . .  - 

-. - . .- -. . > .  

4. Digital Thermometer: We did not obscrve this device. 

B. Status d Other Measures Recommended in the Report 

None of tbe other measures were implemented 

C. Specific Energy Savings 

The plant provided us with monthly energy data from 1991 and 1992. Specific gas 
consumption went from 175 cubic meters per ton in 1991 to 148 cubic meters per ton in 
1992 (a decrease of 15 percent). Specific electric consumption went from 251 kwh per ton 
in 1991 to 223 kwh per ton in 1992 (a decrease of 11 percent). Using the value in the 
audit report for total electricity oonsumption (at 100 96 aperating capacity) and noting the 
plant is now operating at about 33% capacity, the reduction in the plant's electricity bill is 
approximately $13,800. The total savings is then $22,844. 
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0th& Notes 

The plant is now running at about 1/3 capacity (2 t5,OOO lim per day vs. 600,000 liters 
per day full capacity). With private ownership of farms, less land is used for food for 
cows, and more land is used for food for direct human consumptim. As a result, the cow 
population has deaesed significantly. 

Also, since the dairy industry is vertically integrated, increa~cs in fuel costs for the care of 
cows, transportation fuel costs for raw mstcrials and finished products, and production 
energy costs result in an amplified impact ofincreaseB amgy costs on the price of the final 
product. - .  . . - -  - . -- 

. . . - -  -. - - - 

. - SC. Expur %A. ( Soybean Oil Procesdw .Piant) - -: . .  . .. - . - .  . . -  . -A - . - -- . . 
- .  . - - .  . 

St.has- of USAID-Supplied ~ ~ u i ~ n & f - -  

Flow meters: Vortex flow meters for steam, gas, and water flow measurement were 
installed as part of the program. None of the three meters work, and they have not warked 
since they were installed. The plant energy enginter was disappointed with the poor 
perfcxmancc of the meters. A general note regarding the vortex flow meters is that simpkr ' 
meters may have been installed with less problems with reliability and start-up. F a  
example, all the steam meters that were installed in Hungary have worked well, whereas 
almost none of the vortex flow meters in Romania worked. 

Portable Thermometer: This unit is operable, but is not used very much by the plant. 

Bachrrrach Combustion Analyzer: This instrument is used the most of all the meters. 
Boilers are tested about once a month with the combustion analyzer. With this meter, the 
plant manually adjusts the burning process. The estimated savings from the use of this unit 
are about $33,000 per year. 

Given the knowledge of the h d  combustion efficiency available, the plant has 
installed a new combustion air blower and is in the process of installing automatic 
combustion controls for an existing bumere Thcy arc also investigating buying a new 
burner. Their plan is to install one solution on each of two boilers, take test data, and then 
install the better solution on all three boikrs. The new lower saves about 1 0  $@car. 

Status of Other Measures Recommended in Report 

Cooling Tower: A study of the coolirng tower is being done as a Ph.D. thesis by a 
Romanian pduatc student. A new cooling tower, based on the thesis design, may be 
installed. Another option that is being investigated is to pipe the waste heat to the nearby 
town far space heating of houses and apartments. 

Hot Water Pump Seal Leaks: These have been repaid, with funding from the 
PHARE program. This program has also provided the plant with spare parts and steam 
traps. It is estimated these save about $600 per year. 

Toaster-Dryer Control: The toaster dryer, which evaporates gasoline from soybean 
chips has been outfitted with a steam control valve that maintains the dryer exhaust 
temperatun at 80 degrees C (the gas distillation curve ranges between 65 degrees C and 85 
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degrees C). The PHARE program allowed the plant to obtain foreign exchange with which 
to buy the required equipment. 

4. Automatic Boiler Water Level Controls: These controls, using conductivity 
probes, have been installed. 

5. Boiler Blowdown Heat Recovery: This has been installed and saves about 28,800 
m3 of gas per year. At 33 $ per thousand cubic meters this system saves about $925 per 
year. 

C. Specific, Energy Consumption 

Below are annual totals for energy consumption and production of soybean oil. 
. 

Gas (000 M3) Electric (MWh) Production (Tons) 
14191 6,626 2,277 109,673 
/Ton 0.060 0.021 
1992 5,152 2,500 75,459 
Ron 0.068 0.033 

As shown, specific energy consumption, both in gas and electricity has increased. This is' 
primarily attributable to the decrease in production. 

The total of the savings listed above is $35,500. When the new automatic boiler connols 
are installed, an additional saving of $33,000 per year will be seen for a total of $68,500. 

D. Other Ndes of Interest 

1. The plant is considering installing dual fuel burners, so that they will not be dependent on 
Russian gas exclusively. 

2. The plant may start importing soybeans fiom South America Due to a drought last year 
and adjustments resulting from recent restitution of land to original owners, Romanian 
soybean production has dropped significantly. 



2.7 SUMMARY 

The table below summarizes the savings in the eight Romanian plants as a result of the 
technical assistance and equipment supply. As noted above, some savings are given as 
ranges to include estimates prepared by the team. 

ENERGY SAVINGS IN ROMANIAN PLANTS 

AS A RESULT OF THE 

BULGARIA 
The evaluation team visited six plants in Bulgaria: the Sodi Devnya soda ash plant and the Pami 
Mai cotton processing plant in Varna, the Kremikovtsi iron and steel mill and the Serdika milk 
plant in Sofia, the Chimco chemical works in Vratza, and the Izida Ceramics plant in Elin Pelin. 
Time did not permit visits to the Pharmacia chemical and pharmaceutical works or to the Poultry 
slaughterhouse in Tolbuhin. 

3.1 Izida Ceramics (Ceramic Plant) 

A. Status of USAID-Supplied Equipment: 

Combustion Analyzer: The plant is very happy with the ENERAC unit. They use it 
about once a month, or more often if there are changes in operation. Before using the 
ENERAC, the typical combustion efficiencies were about 68 to 72 percent, and after using 
the ENERAC, the plant is keeping combustion efficiency at about 80 to 82 percent. For 
the one gas boiler that operates at about 230 cubic meters per hour, the effective savings are 
about 33 cubic meters per hour. Annual savings for this boiler will be about 116,667 cubic 
meters (3500 hovs  operation), and at 2 leva per cubic meter, the cost savings &e 233,333 
leva per year, or at 25 leva per dollar, about $9,300 per year. 

2. Air Flow Meter: This has not yet been installed. It is intended for installation on the 
glazing furnace, but since the furnace process is being changed, this has not been installed. 

3. Pressure Reducing Station: This has been installed. It is a pressure regulating valve 
for gas, and is an integral part of the new gas-fired furnace. Natural gas replaces the wood 
pyrolisis fuel that had been used for the furnace. The fuel conversion was a project that the 
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plant already was considering; the USAID-provided gas flow regulator helped move the 
project along. 

Natural gas flow meter: This is a portable instrument that has not yet been used, 
according to the plant personnel. 

Slurry AnalyzedCentrifuge: This has been provided; however, the device that was 
provided is more appropriate for less viscous materials than the clay that the plant has. The 
plant has requested more information regarding this device, or replacing it, but has not 
received more information. 

Steam Traps: The ten traps that were installed were an overwhelming success. The 
plant liked the pedonnance so much that they have ordered 166 more traps from 
Armstrong, through Ecotechproduct. The traps that the plant is ordering and installing are 
capable of being disassembled and cleaned, whereas the USAID traps are one piece and 
cannot be disassembled. 

The plant estimates that the steam traps have reduced steam consumption by about 300 to 
400 kg per hour. Assuming 800 pounds per hour, an 80 percent boiler efficiency and 
about 2,000 hours per year of process steam use results in annual savings of about 2,240 
MMBtu. At 103,000 Btu per CCF, this will be about 21748 CCF, and at 3.35 cubic 
meters per CCF, this translates to about 73,000 cubic metas of gas per year. At 2 leva per. 
cubic meter, annual savings are 146,000 leva, which translates to $5,840 at 25 leva per 
dollar. Installation of the new traps will probably save the plant about $97,000 per year. 

Portable Temperature Indicator. This Wahl temperature device enables more "real- 
time" adjustment of the various thermal processes. Now the plant is able to adjust the 
process and see the result in temperature changes with a much quicker response time than 
was available before. 

Thermocouple Calibration Unit: This is used with the portable temperature indicator. 

Status of Other Measures Recommended in Report: 

The plant told us that they had implemented a number of the lowcost measures 
recommended in the report-for example the cleaning of fluorescent fixtures, the cleaning of 
windows, and the closing of furnace doors. The audit tam estimated that the savings in this 
area would be about $13,400 annually and this appears to be a reasonable estimate. In 
addition the plant is upgrading somc of the insulation. The team saw much bare pipe 
during our brief W of part of the plant so there should be more oppommities for this 
work. 

Therc is now ductwork in place above the carts at the exit of one of the furnaces: thus the 
preheating of the firmace air is now being done by cooling off these carts, according to the 
plant's ptrsonncl. This was a measure recommended in the report 

Fuel switching of furnaces. There are three glazing fumaces that are electrically heated. 
The plant has been investigating replacing these furnaces with new technology that would 
cost about $3,000,000 to $4,000,000. The energy savings are estimated at about 
5,000,000 leva ($200,000), and the plant estimates an overall payback of about 5 years. 
The team did not determine where the additional savings came from to bring down the - - 
payback period. 
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Most signrficantly, the avoided electric load from this project would be 1,280 kW, or 1.28 
MW. This single p j e c t  would result in one to two tenths of a percent reduction of 
Bulgaria's large nuclear generating station's load. This measun may warrant further 
investigation 

C. Specific Energy Consumption 

The forms the team requested to be sent had not been successfully aansmiatd by the fax 
machine. The plant was requested to prepare specific energy consumption data fa the past 
three to four years but no further information was received. The total value of the energy 
savings implemented as a result of the audit is $28,640. 

D. Other General Notes of Interest 

1. The plant informed the team it is cpemting at N1 capacity. It must be doing relatively well 
financially, since it exports products and has been able to invest in additional steam traps. 

2. The team learned that there is a Japanese foreign aid program ongoing in Bulgaria . This 
program involves investments in process technology that is mare energy efficient. The 
Japanese are doing about 5 plants throughout Bulgaria. 

3.2 Kremikovtsi Iron and Steel Rolling Mill 

A. Status of USAID-Supplied Equipment: 

1. Combustion Analyzer: The ENERAC meter is used on the cold rolling mill bumers, 
the blast furnace, the rotating furnace for pipe m a n u f a c ~ g ,  the furnaces in hot roiling 
mills, and the boilers in the power plant. Plant personnel informed the team they have 
reduced excess air quantities, but that it is not possible to generalize about typical 
percentages of excess air reduction. In part, this is because the mixture of fuels--natural 
gas, coke, tar, funlace gas, and other fuels--varies continuously as a function of the 
process that is operating. The plant uses the amount of oxygen in the flue gas as an 
indicator of excess air quantities. Using the values for gas flow in the audit report, and 
assuming a saving of 3% is attained, the annual savings would be $45,000. 

On the boilers, the plant measures combustion gases at 5 points; the exit of the boiler, the 
exit of the first stage economizer, the exit of the second stage economizer, the exit of the 
make-up air preheater, and the entrance to the stack. They have found that sulfurous acid 
condenses in certain parts of the exhaust system under some conditions. This may set a 
lower limit on excess air. 

2. Mass Flow meter: The ''Dart" brand meter is an orifice plate type meter. It is intended 
for installation at the natural gas boilers, to check the amounts of natural gas that are billed 

The RX%CZ has not yet been installed because it has not been approved by a Bulgarian 
standands institute. The plant would like assistance in obtaining certification for this meter. 
The meter had a USAlD sticker on it, but both the transducer and the electronics were 
manufactured in West Gennany (Harrmann and Brown meter, Dieterich Standard 
electronics). 

3. Portable Gas Velocity Measurement: The "Kurz" air flow meter is used to check air 
flow rates for air wnditioned equipment, such as elecmc equipment rooms that have high 
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internal heat gains. In addition, it is used to measure relatively low (less than 250 degrees 
C) exhaust flows. 

Industrial Stethoscope: This is used to check for steam, gas, and air leaks. Often the 
plant has located leaks in valves, and followed up by disassembling and cleaning the 
valves. The method employed is to isolate various branches of the piping system and 
check the valves one at a time. The team estimates that the plant may save 1 - 2% of the 
steam or about $5,000 annually. 

Status of Other Measures Recommended in Report . 

After the USAID program was complete, a list of 37 measures to be implemented within 
the plant was prepared. Some of these measures were inspired by the USAID report. 
Prior to the USAID study, the plant produced an energy spreadsheet that tracked energy 
consumption per unit of production for each of the plant's divisions. The plant informed 
us that they incorpo~ated into their energy accounting system some features that were 
included in the USAID report 

Load management, in which electric furnaces are run at night rather than during the day, 
has shifted 10 megawatts of elecmc load. The plant did not furnish an estimate for this 
saving but one can obtain a good estimate by assuming the shift occurs over 10 hours per 
day, 250 days per year. The difference between day and night rates is 0.0108 $/kWh so . 
the saving due to load management is $270,000. 

The plant has implemented batch processing of aggregates, in which aggregates are stored 
up for full-load processing far days ar a time rather than continuous part-load processing. 

The plant has also shut off unloaded transformers in various parts of the plant, in order to 
eliminate the standby losses of the transformers. This action was brought to their attention 
by the USAID team. We estimated that this saved 0.5% annually of the electricity. Using 
the average rate of 0.0258 $/kwh gives a saving of $8300. The total of the above savings 
for this plant is $328,300. 

Specific Energy Consumption 

The plant provided us with energy data for the past two years. However, since it produces 
a variety of products that vary over time, it is not possible to make comparisons of the 
specific energy consumption. 

Other Notes of Interest 

Plant pas~lnel  informed us that 40 percent of the hot rolling plant's raw materials used to 
come frorn the former Soviet Union, and none of these come from there now. Therefore 
the hot Fdling plant's production is limited by raw material availability. The cold rolling 
mill operates at about 50 percent capacity, because of shortages of raw materials. 

During the plant visit there was evidence of a very large compressed air leak in a section of 
the cold rolling plant We noted to the plant personnel that considerable energy savings 
could probably be attained by valving off idle sections of the plant to eliminate parasitic air 
losses. 
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3.3 Sodi Devnya (Soda Ash Plant) 

A. Status of USAID-Supplied Equipment. 

1. The furnished a variable speed drive and conml for level control of a process. The project 
was commissioned in December of 1992, and worked for 52 days, but then the variable 
speed drive failed. The project saved 39 kW in pumping power (from a base of 140 kW 
for the pump, a savings of 28 percent), by eliminating a constant recirculation flow. The 
total dollar savings attained to date from this project are about $1,258. Annual savings, at 
the average rate of $0.0258 per kwh (0.646 leva average rate per kwh for 1992, at 25 leva 
per &llar), should be about $8828 per year. At an equipment cost of $46,005, this project 
yields a 5.2 year payback, assuming it runs continuously. 

When the drive failed, the plant contzsted the Austrian plant of Lenze, the drive 
manufacturer. Since the drive had been purchased through a US company, Lenze of 
Austria fitst did not want to respond to tfic plant's inquiries. Also, the plant was not 
provided with documentation of its ownership of the drives. This caused difficulties in 
obtaining warranty service for the drives. The drive was sent to Austria on April 23,1993, 
and had not yet been returned by the time of our visit (July 9). As an interim measure, the 
plant, which will be buying a similarly sized variable speed drive for another process, will 
install that drive on the pump for which the USAID drive was provided. The repaired drive 
h Austria will then be used on the new drive application. 

The drive manufacturer has provided a quotation for a sexvice contract for the drive. Sodi 
wanted to know who would be responsible for providing this service contract, and 
suggested that it would be helpful for all projects to include a SerYice con= for a set 
period of time. 

The ultrasonic level probe that controls the drive has not worked from the time it was 
delivered. The Sodi plant was able to use the variable speed drive by using its own level 
instrumentation. The Sodi plant instrumentation lab looked at the ulaasonic probe to see 
whether it was sewiceable, but found it was hermetically sealed and not dceab le .  
Together with a telex regarding the variable speed drive, Sodi sent a telex regarding the 
ultrasonic probe to the manufacturer in May, but has not yet received any response. 

B. Status of other Projects Recommended in Report 

1. The plant has implemented a number of measures that the plant had studied prior to the visit 
by the USAID team. The motivation to perform these changes was found in 1992 when 
coal, gas and e l d c  prices started to rise. For example, the plant has: 

--lowerad calcination pnssure from 32 atm. to 28-29 a m ,  and inaoduced regulating 
controls to reduce the output product of the calcination m e s s  from about 225 degrees C 
to 205 degrees C. 

--installed automatic level controls on the condensate receiver for the calcinating rotating 
furnaces, thereby saving 3.5 tons of steam per hour per calcinator. 

--reduced the temperawe of the steam going into the calchtor from 410 degrees C, at 36 
am., to the saturated steam temperature, by use of a pressure reducing valve. (note: 
turbines to replace pressure reducing valves are a good idea). 

--with the above measures, the specific steam consumption has gone from 2.4 GcaVton to 
2.3 Gcal per ton. If the plant were running at full production, the energy 



Inc. 

consumption would go down more, because there are base heat losses that occur regardless 
of production levels. 

--for the distillation column, the plant has installed automatic temperanrre contrds for the 
steam valves. Previously, the typical outlet temperature was 68 to 74 degrees C; now the 
outlet ttmpcrature is typically 62 to 64 degrees C. 

-The plant has restored insulation on high pressure (36 am) steam distribution piping, 
mainly on distribution piping. The plant said it does not have funding to insulate 32 mm 
and 50 mm steam pipes. 

-The plant has instituted a water treatment program. By cleaning heat exchangers and 
introducing chemical water treatment, the typical heating steam consumption has gone 
down from about 8 to 9 tons per hour of steam to 6.5 tons per hour. 

--FRXZZC protection heating of plant instrumentation has been equipped with steam traps and 
condensate return; before, the steam was vented. 

2. The plant has purchased about 160 steam traps from Armstrong, through Ecotechproduct. 
In this way the plant has eliminated siwcant steam leaks. Also, the steam traps have 
been supplied with special traps for winter operation to eliminate &zing of steam traps. 
The USAID team and Ecotechproduct told the plant about the steam traps. The plant will . 
be putting thermodynamic traps in areas where the condensate is superheated. Inverted 
bucket traps & not work well with these, because the condensate flashes downstream of 
the trap. Based on savings seen in other plants, the team estimates that these new aaps will 
save the soda-ash plant about $93,400 annually. 

3. The plant requested that the USAID team provide follow-up literature regarding energy 
efficiency in the Solvay process for producing soda ash. However, they have not received 
any data reganding this. Specifically, the plant would like information regarding rebuilding 
its distillation column. Rather than rebuilding it to the same specifications that have already 
been used, they would like to incorporate any statesf-the art process changes. Then is a 
large waste heat production in the 1200 cubic meter per hour mixturnof water and various 
salts, at 104 degrees F. 

The plant is also interested in the Green River, Wyoming plant in the U.S. that operates a 
Solvay process plant at energy efficiency rates rivaling those of plants that use raw 
materials that do not require the energy-intensive Solvay process. 

C. Specific Energy Consumption 

1. As noted above, the plant has instituted changes that have reduced the specific energy 
con&umption of soda production from 2.4 GcaVton to 2.3 Gcaon.  Taking the total of the 
savings due to the variable speed drive and the steam traps (since the impetus for these 
came from the), gives a total yearly saving of $102,300. 

D. Other Notes of Interest 

1. About 56 percent of the plant's total operating costs are now electricity and fuel costs. The 
fuel, thermal energy costs are the dominant cost. 

2. The plant indicated frustration with Western groups that frequently request large amounts 
of information but rarely respond to requests for information. The PHARE program was 
cited in this context. 
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3. The major difference that the plant cited in their operation with the change from a central 
economy is that they now perform payback analysis on all capital improvement projects. 

3.4 Chimco-Vratsa (Chemical Plant) 

A. Status of USAID-Supplied Equipment 

1. Emissions Gas Analyzer: The plant has two ENERAC combustion analyzers, which 
were provided to them via the Committee on Energy. One is used mainly for the pow= 

, station, and the other is used for adjusting some process burners from time to time, while it 
is also used as a backup for the power station burners. The plant is quite happy with the 
ENERACs' performance and utility. 

Combustion efficiency before the plant started to use the ENERACs--which they use two to 
three times a week--was about 83 to 84 percent. Now the combustion efficiency is 
typically 87 to 88 penxnt The portability of the device and the ability to check oxygen 
concentration at different points in the heaching and boiler exhaust system has enabled the 
plant to identify and repair air leaks and reduce/eliminate "false air". Oxygen concentration 
in the boiler exhaust was about 10 to 12 p e n t  and now it is about 3 to 4 percent. The 
plant also uses the ENERACs to adjust the load of boilers for maximum efficiency. 

9he plant was disappointed that there were no NOx sensors included with the ENERACs. 
The audit repon specdied that NOx sensors were to be supplied, but when the devices were 
&livened, there were no NOx cells included. The NOx measurement is for environmenml 
quality rather than energy efficiency. In addition, the other cells-oxygen, sulfur dioxide, 
carbon dioxide--are almost spent, and they will soon need replacements. The plant has 
been off& replacement oxygen cells from Ecotechproduct 

For training in the use of the combustion analyzer (as well as the other equipment), the 
plant had the operating manuals translated and taught themselves how to use the equipment. 
Later, Mr. Spassov of Ecotechproduct visited them and provided more instruction on the 
use of the equipment The plant noted that IRG was very responsive to their requests for 
information and assistance. 

Applying the improvement of from 83.5 percent to 87.5 percent boiler efficiency to the 
plants boiler gas consumption yields savings of about 5.5 percent, multiplied by the 1990 
base consumption of 703,088 cubic meters per year, which yields about 38,700 cubic 
meters per year of savings. At the present price of 1.568 leva per cubic meter, this gas is 
woah about 60,700 leva per year, or $2400 per year at the present exchange rate of about 
25 leva per dollar. 

2. Infrared Thermometer: The plant is not as happy with this device as they are with the 
combustion analysis meters. First, there was some confusion as to which of two or more 
infrared tbumometers--that were in the possession of the Committee of Energy and/or 
Ecotechproduct--was to be delivered to Chimco. Chimco infocmcd us that theyfelt they 
w e  &livered a less precise instrument than they were expecting. 

Secondly, the emissivity charts for the insauments do not contain information about al l  of 
the surfaces that the plant would like to measure. The plant has written to Davis 
Instruments, the equipment supplier, to request more data, but they have received no 
response from Davis. 
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Also, the form from IRG (which had been signed by a plant representative) indicates that 
two Infrand thennometers were to be pmvided, while the plant claimed that it had received 
only one. 

3. Portabk temperature indicator: This contact thermometer has been put to good use 
by the plant. This has been used to measure casings of vessels, pipes and valves 
(including compressed air systems) to indicate the temperature of the fluids inside. It has 
also been used to test steam traps, and to check pipe insulation. Their only regret reganling 
this meter was that they did not receive more of them. The audit team estimated that these 
would save about $5520 annually. 

A general note is that very few of the meten in Bulgaria were marked with USAlD 
stickers. 

B. Status of Other Measures Recommended in the Report 

1. The plant i d '  us that they worked together with IRG to determine what additional 
measures, beyond the use of the instrumentation, would be included in the report. Most of 
these measures have been implemented, while a few projects have been determined not to 
be worth doing. 

The plant would like some more precise gas meters to measure their gas consumption . 
internally. Now they have on-site meters, as does the gas supply utility. Each month the 
readings differ somewhat, and the plant and the utility meet to reach a consensus on what 
the actual consumption was. Gas prices change every two weeks, and the price for the 
period between July 1 st and 15th is 1,568 Leva per 1,000 cubic meters. The highest rate in 
the past year has been about 2,000 leva per 1,000 cubic meters, and the rate has recently 
dropped by about 142 leva per 1000 cubic meters. The plant informed us that a common 
practice in Bulgaria is to shut down when the gas price is too high. Thus a market price 
response on the part of gas suppliers may be developing. 

C. Specific Energy Consumption: 

The plant had filled in the form requesting information regarding its inst~mentation 
supplied by USAID. It did not have information regarding specific energy consumption. 
Since th'ere are multiple chemical products produced at this plant, this information would 
not be meaningful. 

The total savings, as noted in items A.l and A.3 above, is $7920. 

D. Other Notu of Interest 

1. The Urea plant is operating at about 80 percent capacity and will operate at about 100 
percent once samc new equipment is commissioned. 

2. Ammonia in waste water is still a problem. Perfiaps there is a waste minimizationhxovexy 
opportunity hen. 

3. Electric rates have three categories, a peak rate of about 1.355 leva per kwh, a day rate of 
0.638 leva per kwh, and an off-peak rate of 0.368 leva per kwh. On July 8, the plant 
required 67 megawatts, of which it generated 27 megawatts. Its winter peak power 
requirement is 83 megawatts. The central electric utility is a winter-peaking utility, with 
much electric heating in place. 
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3.5 Combinat Serdika 1 (Dairy Products Plant) 

A* Status of USAID-Supplied Equipment: 

1. Fluorescent Light Fixtures: There are 15 3-lamp four-foot T12 fluorescent enclosed 
fixtures in the ice cream factory area. These work well, with the exception that two ballasts 
have failed, and there are no replacements. Also, there are no replacement fluorescent 
lamps available. As a general note, greater energy efficiency would have been attained had 
the contractor specified three T8 lamps with one 3-lamp electronic ballast It is estimated 
these save about $100 per year. 

2. Steam Traps: Almost all of the steam aaps have been installed. According to the plant, 
there was a misunderstanding, and each of the eight plants received an equal number of 
steam traps, regardless of individual plant conditions. The steam lines and condensate lines 
in this plant are old and in need of extensive repairs. The plant technical manager believes 
that, although the steam traps work well, there is little impact on energy costs due to the 
leaky pipes. He said that it was "like sewing a new button on an old suit". In addition, 
almost all the condensate is dumped to drain, so the steam traps do not pvide  as much 
savings as if the condensate were returned. The audit team estimated annual savings of 
about $86,000. This seems high based on results seen in other plants. Although it is only 
a mugh estimate one could ratio the savings seen at the ceramics plant (15110 x $5840) to 
obtain a saving of $8760. 

3. Oxygen Analyzer: This meter, made by Universal Enterprises, is not used by the 
plant. Since they do not know h m  day to day what the heating value of the fuel oil will 
be, they arc not able to adjust the burner. Also, the technical manager said "they are not a 
laboratory", and felt that the measuring instruments would be more appropriate for a 
laboratory. 

4. Industrial Stethoscope: This has been loaned to an energy consulting company for 
their use. The plant did not use the device. 

5 .  Dranetz Meter: As with the industrial stethoscope, the plant has loaned the Dranetz 
electric power meter to the energy wnsulting company. The plant did not use the device. 

6. Infhred Thermometer: The plant had the &vice on-site, but had not used it. It had no 
batteries inside it. 

B. Status of Other Measures Recommended 

None of the other measures recommended in the report have been implemented. 

C, Specific Energy Consumption: 

The plant had received the energy data fom, but had not filled it in. They pmised to send 
it in later but never did. Thus it is not possible to review trends in smc energy 
consump tion. 

The total annual savings from the equipment furnished d e r  the is $8860. 

D. Other Notes of Interest 

1. The equipment just "arrived at the airport and we picked it up". No instructions were given 
on the operation of the equipment, and the instructions were not translated into Bulgarian. 
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2. Mr. Nancv, the technical manager, felt it would have been more appropriate for the audit 
team to havt conferred with the plant to make a list of equipment appropriate for the plant, 
and then set priorities from the list, in consideration of the available budget. F a  example, 
a steam pressure reducing valve f a  the pasteurizers would have been a valued addition for 
the plant. 

3. A conaactor representative returned about July 1992 to check equipment operation. At that 
point the plant claims it expressed its concerns about the applicability of the equipment 

4. The plant is operating at about 30 percent of capacity. As in Romania, there are many 
fewer cows now than there were before the economic changes. 

3.6 Parvi Mai (Textile Plant) 

A. Status of USAID-Supplied Equipment: 

1. Infrared Thermometer: The plant uses this device to measure thermal insulation, to 
look for major steam leaks, to do surveys of equipment before major overhauls, and to 
&tennine where thermal losses arc that are not easily visible. Assuming energy savings of 
0.5% of the plant annual total energy bill (approximately 10 million leva), the saving 
attributable to this device is estimated to be 2000 $/yr. 

2. Oxygen Analyzer: The plant is very happy with this device. They adjust the boiler with 
it, and find that its small size and light weight makes it very convenient to use. They noted 
the double advantage of energy efficiency improvements and ecdogical protection. The 
plait did not give us an estimate of what the oxygen concentration was before and what it is 
now; therefore we are unable to make an estimate of energy savings. The audit team 
estimated savings of 258,600 kWh&ear (they converted al l  energy savings to kWh/yr). 
With the average electricity price of 0.0258 $/kwh this gives a saving of $6670. 

3. Fluorescent Lighting: These have worked well for the plant. There have been some 
ballast burnouts and some lamp burnouts, but the plant was supplied with enough spare 
lamps and ballasts to replace the burned out lamps and ballasts. 

The cost on the data sheet for these fixtures was about $290 pea fixturt. This seems on the 
high side but they are 220v/50 Hz units. A three-lamp parabolic fixture in the US costs 
about $100, including three T8 lamps and an electronic ballast. With the run hours of 
2,000 hours per year, the payback for the energy savings will be very long. The payback 
may be calculated as follows: 

2,000 hrs x (94W - 70W) = 48 kwh per year per lumiaire saved 

Assuming the maximum electric price quoted in Bulgaria of about 5.4 cents per kwh, the 
annual dollar savings are $2.60 per year. 

The simple payback of this measure is then : 
$290/2.60$/yr= 112years. 

The plant stated that it had expected more steam traps but instead received lighting fixtures. 
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4. Pressure Recorder: This pressure meter is used to log steam pressure data, and it is 
moved from point to point in the plant. The plant has used this inf'tion to determine 
the levels of consumption of various steam loads. 

5. Industrid Stethoscope: The p la t  has found that this is an excellent device, especially 
for testing steam traps. They have repaired or replaced many steam traps shady. They 
have also used the stethoscope to locate faulty valves and then repair or replace them. The 
audit team estimated the savings from this device at $4200 per year, this seems reasonable. 
The plant would like to replace many more steam traps than it can afford. They requested 
that we look into sending some of the unused steam traps from the rlairy plant to their 
facility. 

6. Portable TemperatPw/Humidity Meter: The plant uses these devices to check 
temperam and humidity, and to control these parameters in their spinning and weaving 
areas. Fclr example in the spinning area they want to keep the relative humidity down, to 
prevent the fibers from sticking together, whereas in the weaving area, they want to keep 
the dative humidity high, above 75 to 80 pacent The plant then controls h~~ 
basgd on the relative humidity and temperatrne measurements it does. 

B. Status of Other Measures Recommended in Report 

1. The waste heat recovery projects mentioned in the report have not been implemented, due . 
to their high costs. 

C. Specific Energy Consumption 

1. The plant did not have any data available regarding changes in speclfic energy 
consumption. 

D. Other Notes of Interest 

1. The plant is doing a pilot pmgram of exporting 200,000 shifts to the US. As a general 
note, an American private consultant we met said that a strategy for privatization is to start 
an export business, show revenues from exports, minimize costs, and then show a present 
value of net cash flow to potential buyers. 

2. The plant is now operating at less then 30 pacent of full production. 

3. The plant now produces only if there is an order for its product, whereas before it produced 
to meet production goals. 

4. Hard cummy is not a problem for this company. This was repeated by many of the other 
plants we interviewed in Bul- 

3.7 SUMMARY 

The tabk below surinmarizs the savings in the eight Bulgarian plants as a result of the 
technical assistance and equipment supply. As noted above, some savings are given as 
ranges to include estimates prepared by the team. 



ENERGY SAVINGS IN BULGARIAN PLANTS 

AS A RESULT OF THE 



Eight plants w a  audited in Czechoslovakia during the course of the. However, on January 1, 
1993 the country was peacefully split into two new countries; the Czech Republic and Slovakia. 
The evaluation team visited the five plants which reside in the current Czech Repubiic. These are 
the Pragolaktos dairy plant, B r a d  brcwery, Tofa wood products plant, the Cerny Dul fabric plant 
and the Autobndy auto parts plant The other th.re!e plants which were audited are located in 
Slovakia. All eight plants showed significant potential savings as a result of the audits. 

4.1 Autobrzdy s.r.o., (Auto Brake Plant) 

A. Status of USAID-Supplied Equipment. 

1. Insulation of Valves and Fittings: This is in place and working well. The pipes 
were already insulated, but the USAID program resulted in insulating the rest of the heating 
distribution system 

2. Automatically Controlled Valves for Heating System: These have been installed 
and srrc waking well; they reset the hot water distribution temperature downwards as 
outdoor air temperam rises and heating requirements go down. 

3. 40 Radiator Valves: These have been installed and work well in many cases. 
Howeva, in several places in the plant, some valve actuators w m  removed by plant 
employees. Plant facility staff then removed the remaining valves in the production areas to 
prevent removal. The valves that are not in service are not generating the savings that they 
would otherwise generate, since the valve actuator is what opens and closes the valve in 
response to temperam conditions. 

B. Status of Other Measures Recommended in Report 

1. Insulate walls of Building D-2: This has not been done, because the plant 
determined that the simple payback of the measure was too long to make it e c o h c a l .  

2. Recover Heat from the Air Compressors: This also has not been done, because a 
detailed analysis by the plant multed in a payback period that did not make the measure 
economical. 

3. Install an Air-to-Air Heat Exchanger to recover heat from the electroplating 
processes: Plant personnel informed the team they are looking into this project in 
conjunction with an American energy service company. 

4. h t a U  aa Air Curtain at a Truck Loading Bock: This has not been done. 
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C. Specific Energy Consumption 

Overall data were not available for this plant However, the plant did have the following 
data regding heating consumption before and after the measures were installed. This data 
is tabulattd below. 

Total typical savings are about 14,000 GJ per year. Of this, the plant estimates that about 
1/3 may be directly attributable to the heating system improvements. Rounding this value 
to 5,000 GJ, at the 1992 rate of about $7 per GJ, the annual dollar savings would be about 
$35,000. The other 243 of the savings arc attributable to new windows in the building, 
double doors, vestibules, and other similar measures. The may correctly take credit for all 
these modifications, bringing the total saving to about $105,000 per year. 

D. Other Notes of Interest 

1. The plant has been aquired by ATESO, a joint-stock holding company from Germany. 

2. The plant is operating at full production, partly due to orders from the Skoda plant, which 
was recently acquired by Volkswagen AG. 

3. A U.S.-based energy service company has signed an agreement for additional energy 
saving measures. 

4. The plant personnel noted that the energy group now has mare status in the eyes of the 
company's management, partly as a result of the USAID program. 

5. The plant personnel noted that the increase in energy prices played a major role in their 
decision to proceed with the energy measures. Also, they commented that they are aware 
of potential projects, but are in need of capital to implement them. 

6. The plant is installing new globe valves in the compressed air dismbution system. This 
will reduct standby air leakage losses. 

4.2 Cerny Dul ( Textile Plant) 

A. Status of USAID-supplied equipment , 

1. New Burner: A new oil-fired burner was installed. However, the plant has since 
switched to natural gas-only combustion. 

2. Steam Traps: These have been installed, and work well. 

Since the evaluation team arrived after the closing time of the plant, the team was not able to 
obtain specific data regarding the other measures. However, the team was able to meet 
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with the plant's production manager at his home in the nearby town. From our 
conversation with him we determined the following: 

--The plant has been changing its production and is now manufacturing a variety of 
products, including handkerchiefs. 

-Although the plant is aware of the importance of energy efficiency, the plant is focusing 
more of its attention on developing sales and surviving as a viable concern. 

--Energy began to take on more impoPmnce as an operating cost after 1990. 

The plant management, in a fax sent to the USAID office in Prague, said they could not 
supply us with energy cost data since they considered these data proprietary. 

The plant is located on the side of a mountain, and has a stream flowing through it. It is likely that 
there is an abandoned water wheel in the plant. Thm nlay be potential for installing a small 
hydroelectric nubine in the plant generating electricity on-site. This electricity could be used to 
satisfy the plant's own power needs or exported to the electric grid. In a subsequent discussion 
with Milan Cerny of the Czech Ministry of Industry and Trade, we learned that t h a  anz about 
15,000 abandoned small hydro power sites in the Czech Republic, of which only about 100 have 
been developed. The total power generating potential of these sites is about 2,000 megawatts 
under normal water flow conditions. 

The audit report team estimated that the equipment (costing $12,425) would yield mua l  savings 
of approximately $610,600. 

4.3 Tofa Albrechtice (Wood Products Plant) 

A. Status of USAIDsupplied equipment 

1. Danfoss Valves: The valves were installed in early 1991 and have worked flawlessly 
since that time. The only negative point mentioned was that the traps below the valves collect some 
debris (thought to be rust) and are a minor maintenance problem. In fact, because of the very 
favorable experience with them, Tofa just bought and installed four Banfoss ultrasonic flow meters 
to measure steam supplied to external customers. Mr. Jiri Hubner, manager of the technical 
department, would like to install Danfoss valves in the apartment buildings (144 units) that they 
own. They would like to do this under a government-supported program and include additional 
insulation and individual metering in the plans. The employees in areas fittea with Danfoss valves 
feel their offices are now much more comfortable. 

2. Piping and Installation: Installation of the new condensate piping was completed in 
the second half of 199 1 and did improve the percent condensate return by about 10 percent. 
However, they still have high leaks, evidenced by the still low level of 70% return, and could use 
further piping upgrades. 

B. Status of other measures Recommended in Audit Report 

Tofa completed installation of gas burner units on their two 12Tb boilers in May and have 
completely stopped oil firing. They still, however, burn scrap wood from time to time. 

The plant still has needs for continuous supplies of hot water and hot air for dryers. To satisfy 
these needs they are looking at two options: (1) a heat storage technology using pressurized hot 
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water, and (2) installation of an automated boiler system for nights and weekends. They have two 
bids f b m  engineering companies to implement this, one from Energoprojekt (the principal 
subcontractor on the), and one from City Plan s.r.0. (this firm was recently founded by Ivan 
Benes formerly of Energoprojekt). 

The contractor used an ENERAC 2000 unit to measure combustion efficiency and tune up the 
boiler during the audit. They did not note any large losses and Mr. Hubner is not too concerned 
about this aspect of energy efficiency. 

C. Specific Energy Consumption 

The Danfoss valves have resulted in fuel savings of about 1 1,000 $/yr. The savings in energy due 
to higher condensate return rates is difficult to estimate but a rough estimate is about $3 100 for a 
total saving of 13,100 $/year. 

Tofa has a number of electric motm in the plant totaling about 2500 kW. Their average power 
consumption is in the range 680 to 750 kW. They have no plans to install variable speed drives; 
they say they can't afford them. 

They have no problems getting gas, oil, or electricity. There has been some talk of gas limitations 
but they can switch to oil when it's necesmy. All transactions are in local currency (which is 
convertible) and have been for about two years. 

D. Other Notes of Interest 

1. After installation a contractor representative visited the plant in July 1991. Tofa sent a 
report on the work to the contractor in November 91. 

2. A small installation problem was encountered with the Danfoss valves; the Danfoss units 
are a little longer and have tapered co~ections (the old ones had straight connections). 

3. Thert was basically no follow-up fiom Energoprojekt. 

4. They had an energy inspection from the State Energy Inspectorate in February 1993; Mr. 
Hubner claims the inspectors had a very positive view of energy utilization at the plant. 

5. Tofa got calls from two other piants regarding the use of Danfoss valves with steam; these 
plants had gotten Tofa's name from the State Inspectorate. 

6. Mr. Petr Hubner is the plant energy manager. He and Mr. Jiri Hubner generate the energy 
saving ideas in the Tofa plant 

7. Production is down now due to reduced demand for piano mechanisms. The normal value 
is 24,000 piece* but is now 18,000 pieces&. This is due to a combination of the generally 
poor economy in Europe and competition from electronic units. Toy production is going fme. 
Wood prices have gone up a little since most of the wood comes from Slovakia and is now subject 
to import duties and other fees imposed since the breakup of the country. 

4.4 Pivovar Branik (brewery) 

A. Status of USAID-supplied equipment 

1. Piping Insulation: The supplied the brewery with a boiler feed water preheater, valves, 
and piping insulation. They felt the insulation upgrade was the most valuable part of the program. 
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Thc USAID program really got them thinking about insulation and they have added more insulation 
subsequent to the campletion of the USAID program. They felt it was very good that both 
technicians AND managers became more aware of energy savings. They had no estimates on 
energy savings due to insulation upgrade but the audit team estimated savings of $10,000 for this. 

j 2. Boiler F e d  water Reheater: The feed water preheater unit was installed but was 
only operated for a short penod of time. New boilers they installed came with feed water heaters; 
the USAID- supplied unit will be installed on an d d  upgraded unit. Therefore, the estimated $ 

7 35,000 saving will be realized at a later date. 
1 
J 3. Valves: Mr. Novak, head of the mechanical engineering department. said the USAID 

valves were installed in the building heating system but didn't know which ones they were. He 
had no infotmption on their pdormance. Me did say that the Czech valves they had been using 
didn't handle flumating pssure v q  welL 

B. Status of Other Measures Recommended in the Report 

1. They have done a lot ?o try and reduce steam leaks but said it's an uphill battle. The piping 
is old and the recent construction disturbed some pipes whish have sprung leaks. 

2. The brewery is in the process of switching over from oil to gas. They have done a lot of . 
remodeling in the last year or so. This work had been planned fix some time so it is surprising that 
this plant was chosen to be included in tht audit pgram. 

C. Specific Energy Consumption 

No quantitative data w m  available. 

D. Other Notes of Interest 

1. Unfortunately, Mr. Ruzek, who had worked closely with the USAID team, was not 
available for discussion since he had left the company about six weeks earlier. Initial discussions 
were held with Mr., Novak who knew nothing about the USAID program. Later, Mr. Smejkal, 
who had participated in the program with Mr. Ruzck, was able to join the meeting later and supply 
the information needed. 

2. k u g h  the work on the USAID pgram and ~IIlflKlicial conmcts with German firms for 
brewery equipment they learned that m#r: could be demanded from their local contractors. 

3. They thought the USAID contractor did a good job, they caught on quickly, gave good 
recommendations, and followed up. 

4. For the boilers they have requested that the burner suppliers and the SEI come and inspect 
the burners. 

5. When asked if then was any interest in an energy service company, Mr. Smejkal said it 
would depend on the numbers. 
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4.5 Pragolaktos (Milk Processing Plant) 

A. Status d USAID-Supplied Equipment: 

1. A u t d  Temperature Control System: This system, provided by Johnson 
Contrds and Eicotherm of Bratislava, was completed ia September of 1991, and has worked 
without any problems since that point The plant is very happy with the system. 

The system starts and stops zone c imdahg heating pumps, and provides outdoor air 
tempmtm reset of the heating circulating wata. It Inwcrs the temperature setpoint of the office 
artas after 5 : O  p.m., and raises the tempapture in production anas at night to improve worker 
dart. Thamostatic control valves on the radiators also are a part of the system. 

The systcm cost about 1,000,000 Czech Krone (about $33,000), and the plant estimates 
that it has saved abut 20 percent of the ~ g - r c l a t c d  annual enagy consumptioa, amtmtiag to ' 
about 80,000 Kcs pa year (about $2,700). The ddlar savings arc relatiycly low be- the sttam 
rates are fairly low (about $2.30 per MMBm). As a point of refennce, steam rates in major US 
cities in disaict steam systems am typically about $10 to $15 per MMBtu Similar ratcs in Rague 
would yield yearly savings of approximately $15,000 The low steam rate is a result of a new 
rate setting policy for district steam, in which rates are set based on local power plant operating 
costs, rather than overall system costs. 

B. Status of Other Measures Recommended in Report: 

I. Check Valves on Cooling Tower Pumps: These have not been installed. The plant 
recently replaced its thirteen old cooling towers with eight mare efficient cooling towers. This 
project was done with Pragolaktos' own funds. 

2. Repair Leaks in the Main Pressure Reducing Station: This has not been done. 
In order to & the repairs, the plant informed the team that they would have to shut down, since 
this is the main steam service to the plant. Thc team suggested various ways that the plant might 
make provisions to minimize the down-time during the repairs, such as renting a temporary boiler. 

3. Repair Pump Packing Leaks: This has not been done. 

4. RepaidReplace Check Valves: This has not been done. 

5. Repair of Automatic Control of Condenser Pumps: This has not been done. 

C. Specific Energy Consumption 

The plant did not pPvlde the team with energy data Since the plant makes numerous products, 
numbers for sptcific energy consumption would not be useful unless they were broken down by 
product. 

D. Other Notes of Interest 

1. The plant was very happy with the program, and was looking forward to the possibility of 
more funding for capital-intensive projects. 

2. The plant had already begun replacing fluorescent lighting with HID lighting, and as 
electricity rates have risen, it is doing this at a faster pace. 
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4.6 SUMMARY 

The table below summarizes the savings in the eight Romanian plants as a result of the 
technical assistance and equipment supply. As noted above, somt savings are given as 
ranges to iaclude estimates prepand by tIw team. 

ENERGY SAWMGS IN CZECH PLANTS 

AS A RESULT OF THE 
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APPENDIX H 

A Success Story at the 
Bucharest South Combined Heat and Power Station 

"These are my Jewels". 

With these words and a bsroad smile, Ing. Gavxila S o h ,  plant manager of 550 MW 
Buchsrcst South power plant, proudly began his descriptioa of the monitoring and 
molfurin%equipmnt~un&rUSAID'sEurqc~lcyEncrgyPrr,jecti.n 
Romania. Patiently and in px&w self-taught English, Mr. S o h  moved fitm 
~ t t o i n s b u m e n t a n d l a a t o h i s p a s o n a l ~ m c x p l a i n b o w ~ t  
ecrchitemwaso~hisopcratioa. 

TbeBuc~SorrthplPnt~50%oftheelecaicpowainR~scapiarl 
city as well as 5046 of the hot water that feeds the centralized heating system (district 
heating) for Bucharest. Thc plant consists of six generatars for electricity fueled by 
natural gas or fbel oil, the first four Russian equipment put into operation in 1974 
followed by two additional Czech units of 125 MW each installed in 1975-6. The 
system contains 16 hot water boilers. The plant produces 1300 MW for heating and' 
400 MW in win-. The fuel mix shifts from 60-70% fbel oil vis-a-vis natural gas in 
winter to entirely natural gas in summer. South Bucharest's fuel bill is estimated at 
$19,600,000 per year. The 550 MW plant would have a replacement cost at $1.5 
Million of $825,000,000. 

Based on efficiency improvement estimates provided by the plant, an independent 
evaluation team calculated that the Bucharest South plant has saved $41 1,000 per 
year from the introduction of measuring and monitoring equipment (flue gas 
analyzer, heat thermometer, flow meter, electronic power analyzer). These savings 
provide a payback of one month for the equipment which cost $35,000. The 
massive energy savings at the plant nsulted from having accufate and up to date 
information which enabled Mr. Sofran's management team to fine tunt the operation 
of the system. 

Significant changes in plant operations madt possible by availability of the USAID- 
financed equipment include: 

The plant now changes its burner nozzles once per month because it 
discovered that the pressure from the burning process erodes the nozzles and the fuel 
efficiency drops thereafter. The fuel flow meters enabled the management team to 
identify this problem of which it was totally unaware. The nmmmendation to 
change burner nozzles has now been made to a l l  power plants in the Bucharest 
system. 

. The plant eliminated the use of 2 recirculating pumps from the fuel oil 
supply and saved about 300 kW of fan power when combustion air quantities were 
reduced. 
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Mr. Sofran has developed his own monitoring and infoxmation system on 
the PC, which now contains historical recads and current information on plant 
operations. As a result, Mr. S o h  now knows almost instantaneously when there 
arc problems in the plant's aperations requiring adjustment or repair. As with his 
English, Mr. Sofran taught himself to use the computer with no outside help or 
mining. 

Mr. Sofran m t l y  conductad a test comparison of the performance of the Czach 
gmcmors with ohe srune equipment insrallcd at the sarne time at BUC- West 
Tbc test results, accepted by both plant .managers, de- the mms firom the 
technical impravcllltnts made possible by the mginstrumtnts .  Tht tests 
s h o w e d t h c s u n e ~ ~ e & c i c a c y a t e a c h p l n n t , d e s p i t e t h e f a c t t h o t ~ ~  
burning low quality fuel oil with high sulfur content (4.5%), and West was burning 
high quality natural gas. The West plant manager, in a separate intervkw to assess 
West's comments on the test comparison, confidently stated he c o d  save at least 
1% on energy use with tht USAXD-financed equipment. 

The success from the introduction of the measuring equipment is all the mm 
rcmiukable because Mr. Sofran's production group (South, West and thnt other 
plants in Bucharest) apparently gives him no incentives to save energy. He does, 
however, bring a professional and personal commitment to the successful operation 
of his plant, a commitment quickly seen by a visitor in the clean and well-maintained 
though aging plant Bucharest South plant does not control the type of fuel it burns 
mr can the plant independently purchase equipment under the still rigidly centralized 
system. Financial data is not kept officially at the plant level, and therefare the extent 
of savings from more efficient operations is probably even higher than indicated 
from the evaluation team visit. 


