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CENTRAL AND EASTERN EUROPE 
REGIONAL ENERGY EFFICIENCY PROJECT 

Task Completion Memorandum 

Bulgaria - Energy Efficiency Market Development 

Summary Task Description 

The primary of objective of this task is to foster the development of the energy efficiency market 
in Bulgaria. This objective will be achieved with two major parallel efforts: (1) the development 
and enhancement of energy efficiency consulting capabilities in Bulgaria; and (2) the 
development of a market for these services among industrial and other facilities in Bulgaria. 

Consultant capabilities will be developed by providing training in energy audits, energy 
technology, management, quality control, and running consulting companies. In addition, 
support will be offered by organizing professional groups among the energy auditors (such as the 
Association of Energy Engineers) and providing technical assistance in both marketing and 
carrying out the energy audits. Development of the market for energy services will be supported 
by providing promotional and marketing support to the consultants trained under the program, 
and by offering incentives in the form of U.S. energy efficiency equipment and quality control of 
locally performed energy audit work to potential client plants. 

The end result of this task will be industrial energy audits paid for by local companies and 
performed by local consultants, with demonstrated implementation of energy efficiency 
measures. A final conference will disseminate these results to other consultants and other 
facilities. 

Specific Goals and Objectives 

The general goal and objective of the EEMD project will be to serve as a catalyst to begin the 
development of a market for an industrial energy efficiency industry in Bulgaria, and to assist 
firms in the private sector to develop their capability to serve this market. 

Hagler Bailly Consulting 
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The specific objectives of the EEMD project are: 

0 
1. Foster the development and capability of Bulgarian private firms to provide energy 

efficiency services, equipment; and financing to industrial clients; 

2. Improve energy efficiency in the industrial sector, through provision of energy audits and 
energy-saving equipment; 

3. Expand Bulgarian-U.S. technical and commercial ties through linkages between energy 
efficiency associations, energy service companies, and equipment suppliers. 

Expected Outputs 

There will be five major outputs of the EEMD pro~ect: 

1. Training in energ efficiencv for private sector engineers 

2. Focused energv management prorrrams in 5 industrial enterprises 

3. Comprehensive enerw management programs in up to 5 industrial enterprises 

a 4. Conference and exhibition on industrial enerm management 

5 .  Assistance preliminary to financing for industrial enerp efficiency investment projects 

Deliverables 

trip reports to AID 
monthly progress reports to AID 
energy audit training cwiculwrm to AID 
energy audit training course materials to trainees - books, lecture notes 
advisory reports to energy auditors 
energy audit reports performed by local consultants 
energy audit equipment package (BEE Chapter) 
energy efficiency equipment for each plant 
conference agenda 
conference proceedings 
final report (task completion memorandum) 

Hagler Bailly Consulting 
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Results and Next Steps 

The results of the Bulgaria Industrial Energy Efficiency program were positive and all program 
objectives and deliverables were met. The following summarizes the key results: 

Training and Promotional Program 

The training and promotional program was conducted over a twelve month period and consisted 
of three phases: 

Phase I Selection - A selection criteria was developed for potential private sector energy service 
companies and an invitational campaign conducted through the local media, government energy 
agencies, utilities, Polytechnic University, and other Bulgarian technical organizations. Over fifty 
companies were evaluated and a final selection of 16 companies was made. The primary criteria 
for selection centered on: 

- Potential for market development and provision of essential services 
- Company and staff experience 
- Resources and capabilities 

The sixteen companies selected are described in Table 1 : 

@ Phase I1 Training - A training program was developed and designed to suit the needs of 
Bulgarian energy service companies. The program had four main elements: 

b BusinessIManagement Training: University of DelawareISmall Business 
Development Center of Sophia: 
- Principles of Running a Small Business 
- AccountingIFinance 
- MarketingIClient Relations 
- Negotiating Techniques 
- Staffing/Human Resource Development 
- Management by Objectives 
- Legal IssuesIContracting 

b Technical Training - Hagler Bailly Consulting: 
- Thermal Energy Efficiency 
- Project Management 
- Performance Contracting 

a Hagler Bailly Consulting 
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Table 1 - Participant List 

1. Nikola Borislavov Stankov, Independent Consultant - Mr. 
Stankov has an MSc in Mechanical Engineering. He has worked 

for the Thermal Power Engineering Department at Sofia Technical 
University for 17 years and is currently working as an independent 
consultant. His projects include boiler optimization, heat energy audits in 
industrial plants, and waste heat utilization. 

2. Georgi Rampov Ivanov, Rampov & Son Company - Mr. 
Ivanov has an MSc in Engineering and 23 years of professional experience. 
His previous positions include professor of Power energetics at the 
Technical University. His consulting experience includes projects related to 
heat and electric energy pricing. 

3. Nikolai Michailov Pavlov, Gazoterm Ltd. - Mr. Pavlov has a 
BSc in Engineering. His consulting experience includes industrial 
management. He has 12 years of professional experience at the Fuels and 
Combustion Technology Department at Sofia Technical University. 

4. Nikola Kaloyanov, Energy Save - Mr. Kaloyanov has a PhD in 
Engineering. He lectured at Sofia Technical University for 10 years on heat 
exchange systems. His consulting experience includes energy conservation 
in buildings, analyses of combined systems and heat exchange systems. 

5. Jordan Petkov Katzarov, Risk Engineering Ltd. - Mr. 
Katzarov has an MSc in Thermoenergetics and a PhD in Applied 
Mathematics. He has 15 years of experience at the Bulgarian Energy 
Research and Design Institute and 3 years of experience at the Bulgarian 
Academy of Science. He is currently a partner at Risk Engineering, a f rm 
specializing in upgrading power and industrial cogeneration power plants 
and stearn-gas combined cycle power distillation plants. 

6. Janos Zhelev, Rendd G. Ltd. Varna. - Mr. Zhelev has a PhD 
in Engineering with 13 years of professional experience. He worked for the 
Institute of Chemical Engineers in the area of combustion and utilization of 
oil wastes. He has participated in projects that developed energy saving 
methods in the chemical and ceramics industries. 

7. Deian Iordanov, Argus 91 - Mr. Iordanov was a faculty member 
of Sofia Technical University's Energy-Mechanical Department from 1979- 
1984. In 1984 he formed Argus 91, a consulting firm with experience in 
project design and maintenance and building of industrial thermal energy 
systems. 

8. Lubomir Spassov, Vigoz Ltd. - Mr. Spassov's frm, Vigoz, 
works in the are of electrical motors and control equipment, temperature- 
controlled processes, and the design and operations of automatic control 
systems. He taught classes for 13 years in electrical and automation 
equipment at the Higher Air Force School. 

9. Stefan H. Hristov, EEI, Ltd. - Mr. Hristov has an MSc in 
Thermal and Nuclear Power Engineering. He has 7 years of work 
experience as a steam turbine and boiler operator, consulting in gas 
emissions and steam boiler investigations and as an engineer in South 
Africa focusing on combustion kinetics, gas emissions and boiler 
investigations. 

10. Boris Petkov, Ivel Ltd. - Mr. Petkov has an MSc in 
Engineering. He has free lance experience in HVAC and control systems. 
He started Ivel Ltd. in 1990 and has worked on the reconstruction of central 
heating systems, heat waste utilization and energy efficiency audits of 
industrial steam systems. 

Hagler Bailly Consulting 
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11. Dimitar Baev, Dimitar Baev Consulting - Mr. Baev has a PhD 16. Dimitar Shivkov, Sofia Technical University - Mr. Shivkov has 
in Engineering. Mr. Baev has 25 years of professional experience. He was a PhD in Engineering and has been a professor at Sofia Technical 
the Chief of the Production Management Department in Sofia's Central University for 16 years. He has completed consulting assignments for 
Institute of Complex Automation, and two years as director of the systems engineering, process control and operations for plants in the 
Development and Technological Center. He currently manages his own chemical, biotechnological and plastics industries. 
consulting fm which specializes in process and operations control systems, 
energy efficiency audits and analyses and marketing in the industrial sector. 

12. Jordan Lazarov, Lazener Co. - Mr. Lazarov is the president of 
Lazaner Company, a consulting fm experienced in industrial energy 
systems. He has completed energy savings projects in the food and 
chemical manufacturing facilities. He has 15 years of experience including 
positions at the Institute of Industrial Heat Power Engineering and Institute 
of Chemical Engineering at the Bulgarian Academy of Sciences. Mr. 
Lazarov has a PhD in Engineering. 

13. Mrs. Strugarova, Ecotechproduct 

14. Christian Spassov, Ecotechproduct - Christian Spassov is the 
president of Ecotechproduct, a privately-held company specializing in 

nollost cost energy investment and middle term investment. Mr. Spassov 
has 20 years of professional experience, including 4 years as an assistant 
professor in mass heat transfer and 12 years as the Department Chief of the 
Thermal Solar Energy at the New Energy Sources Institute. 

15. Jolian Marinov Ivanov, Jolly - Mr. Ivanov has a PhD in 
Cybernetics and Robotics. He worked for several years at the Robot & 

Control Systems Research Center on the problems of control and 
optimization of technological process. He has also identified investments 
opportunities and privatization projects for the Ministry of Industry and 
Trade. Mr. Ivanov started Jolly, which focuses on management and 
applications of innovation processes and technologies in industry. 

Hagler Bailly Consulting 
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t Motorola University: 
- Quality System Initiation 
- Organizational Mapping & Analysis 
- TO$ Productive Maintenance 

t Association of Energy Engineers: 
- CEM Review Course 

Phase I11 Certification - The participating energy service companies were administered the AEE 
Certified Energy Manager examination, all passed and were awarded the certification. 

Energy Eflciency Program Equipment 

The USAID program was designed to assist the participating energy service companies in 
obtaining initial private sector contracts, and thus provided an energy audit 'kit' of energy 
measurement and monitoring equipment. This equipment was turned over to the Association of 
Energy Engineers and made available in an equal access basis. The initial energy audit kit 
consisted of: 

Combustion Analyzers - Ultrasonic Leak Detectors 
Thermocouples Dissolved Solids Meter 
Multimeter Pyrometer 
Infiared Thermometer - Velocity Meter 

The energy audit equipment was purchased, tested, and delivered to Bulgaria. 

Demonstration Energy Service Company Projects 

Hagler Bailly provided on-site consultants to assist the participating companies in developing 
actual contracts for energy audits and energy efficiency projects at selected industrial enterprises. 
This technical assistance consisted of: 

Marketing calls to prospective clients with the energy service company 
Walk-thru energy audits 
Initial advisory audit reports 
Contract review and detailed energy audit review 
Procurement of USAID co-funded energy efficiency equipment 
Shipment and follow-up support for equipment installation 
Development of a monitoring program 
Review of project performance indicators 

A total of eight industrial energy efficiency projects were developed in conjunction with five 

Hagler Bailly Consulting 
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Bulgarian energy service companies. Each company negotiated a contract with the selected plant 
for energy audit support, specification and procurement of equipment, commissioning, and start- 
up. Hagler Bailly assisted the CEM's in the specification of this equipment, procured the 
equipment in the United States, and shipped it to Bulgaria. The CEMs assisted the plant with 
clearance through customs, installation, and commissioning. Each plant assumed the liability for 
installation cost, and customs duties and fees. 

Table 2 is a listing of projects and energy efficiency equipment that was procured. 

AEE Chapters, Invitational Travel, and Regional Conference 

Hagler Bailly solicited the support of the Association of Energy Engineers (AEE) in Atlanta to 
participate in the USAID program by establishing local chapters in Hungary, Bulgaria, and 
Bulgaria. The purpose of these Chapters was to establish a lasting linkage with a US energy 
organization actively engaged in promoting energy efficiency. AEE now has five fully chartered 
chapters in Eastern Europe: 

Hungary: Budapest 
Bulgaria: Sophia 

Plovdiv 
Bulgaria: Bucharest 

Cluj 

These Chapters hold regular meetings, engage in energy efficiency promotional activities, meet 
with Government policy makers on energy efficiency legislation, disseminate information among 
members, promote the services of members, and loan the energy audit equipment to members 
and non-members for energy audits. The Chapters have approximately 85 members total and are 
actively recruiting new members. Future plans for call for technical training courses, CEM 
certification programs, and expanded ties with US manufacturers and service firms. 

Hagler Bailly also coordinated the attendance of selected CEMs fiom each country at the annual 
AEE World Energy Conference in Atlanta for 1992, 1993, 1994, and 1995. Approximately 25 
CEMs attended the event over four years. 

In 1995, a regional AEE conference was held in Budapest, Hungary. The conference brought 
together Chapter members fiom all three countries and presented many interesting topics on 
energy efficiency. An exhibition was also held in conjunction with the conference which gave 
US manufacturers and representatives an opportunity to promote their products. 

The next step for industrial energy efficiency in Bulgaria would be to build upon the private 
sector approach set out in this program and further support the development of a market for 

Hagler Bailly Consulting 
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energy services in Bulgaria. USAID can support this by: 

Continued support of AEE chapter activities and CEMs 
* Expansion of energy manager training and certification programs 

Demonstration energy efficiency measures at selected sites 
Promotion of DSM/IRP programs in the country 

* Promotion of power sector restructuring and tariff reform 
Process engineering efficiency studies at selected industries 

Table 2 - Bulgarian Energy Efficiency Projects 

Hagler Bailly Consulting 
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Table 2 - Bulgarian Energy Efficiency Projects 

Plant NarneLocation CEM Project Description Equipment 

Crystal Pernik Glass Factory 

KMH Paper Plant 

Lev Leather Tannery 

Runo Raw Wood Finishimg Plant 

MIDK Copper Smelting Plant 

Yordan Katzarov Glass Furnace Process Control 

Nikola Kaloyanov Steam Systems Improvement 

Nikola Kaloyanov Steam Systems Improvement Regulating Valves 
Plate Heat Exchanger 

Dhnitar Baev I Preheater Efficiency Improvement I SCR Power Controllers 

Petar Karaminchev Raha Zlatareva 

Hagler Bailly Consulting 
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The Energy Efficiency Market Development (EEMD) project has been implemented in Bulgaria, 
Hungary and Romania as part of the USAID's Regional Energy Efficiency Project. Its primary 
ob~ective has been to encourage the development of a market for an energy efficiency industry in 
these countries, and to foster the development and capabilities of local private firms to serve this 
market. This project has included training for private energy efficiency entrepreneurs, 
demonstration projects, and support to the development of technical and commercial ties 
between the US and Eastern Europe. 

2.1 Training of Energy Services Firms 

Local private sector energy service companies went through a competitive selection process 
based on the criteria of entrepreneurial spirit and commitment to the private sector; interest in 
energy efficiency consulting; technical expertise; and, regional diversity. They were provided a 
3-4 week training program which included topics of energy auditing, energy efficiency 
technology, industrial production quality programs, financial analysis and business practices for 
consultants. They were also administered the AEE Certified Energy Manager examination 
(CEM) by AEE representatives, and are now certified. 

2.2 Energy Audits 

The local CEMs marketed in each country their services to industrial companies. The USAID 
program then selected 8-10 plants in each country that had agreed to sign a contact with the local 
consultants and pay these consultants a market-based fee for an energy audit. The plant selection 
criteria also required the plants to be willing to cost-share the installed equipment, to provide 
installation and to make the results of the demonstration project available. Replicability of 
potential measures to other plants in the same industry and to other industries was also 
considered. Hagler Bailly consultants spent about one week in each plant to train the CEMs in 
energy auditing techniques, provide advice, and decide on a package of equipment for the 
demonstration projects. Assistance continued on subsequent visits to finalize the equipment 
specifications. 

Hagler Bailly Consulting, Inc. 



2.3 Demonstration Projects 

Based in part on the recommendations of the energy audits, some projects were selected as 
demonstrations. Competitiveness was also part of the selection, based on a criteria including 
payback, replicability, and the ability to showcase US equipment. US-made energy efficiency 
equipment was provided to the participating industrial plants. These plants were responsible for 
providing ancillary local equipment, installing and commissioning the equipment. The local 
consultants also designed and implemented monitoring and evaluation programs to assess the 
actual costs and benefits of the demonstration projects. 

3.1 Advisory Reports 

The energy audit advisor reports assembled in Volume I represent work Hagler Bailly Consulting 
energy efficiency experts conducted as advisors to the local consultants. 

3.2 Final Audit Reports 

Volume I1 contains the final audit reports which represent the work conducted by the local 
consultants. 

3.3 Monitoring Reports 

Volume I11 contains the monitoring and evaluation reports prepared by the local consultants. 

Hagler Bailly Consulting, Inc. 
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Industrial Energy Audit Guidance Report for Crystal, Pernik 

1. Introduction 

This report is based on approximately three days of work at the plant by Mark Oven of RCGJHagler 
Bailly, followed by discussions with the consultants, joint analysis of the data collected and measured 
by the consultants, and gathering of reference information on the plant process in the U.S. literature. 
The in-plant work consisted primarily of interviews with plant management and technical staff and 
observations of the plant operations. 

The objective of this report is to provide technical guidance in the completion of the audit and the 
preparation of the final report to the local energy consultants who are conducting the audit of the 
plant based on a contract directly with the plant. Eventually, the consultants will also provide an 
Enghh summary of the data and report recommendations, allowing Hagler Bailly to offer a review 
of the final report to the plant. 

2. Background 

Crystal is the oldest glass plant in Bulgaria, operating since 1933. Over the years, its variety of glass 
products have been consolidated into a single flat glass production facility, using the Belgian Fourco 
process. The annual production of 4.5 million m2 of flat glass is used primarily for building windows; 
in addition some 150,000 m2 of tempered automobile glass is also produced. The current production 
level represents approximately half of the plant capacity. About 20% of the production is currently 
exported. 

Energy consumption in the plant is valued at nearly US$ 1.8 million (US$ 1.3 million in natural gas) 
representing 65% of the production costs of the plant. In the course of 1994 alone, natural gas prices 
are expected to increase by 80%. 

The Fourco process, which draws the glass vertically out of the melt, is now obsolete with respect 
to efficiency and capacity. There are very few Fourco plants still operating in the world, having 
gradually been replaced by the more efficient and higher-volume float glass production process. In 
the U.S. there are still one or two plants operating the Fourco process, but will close or be converted 
soon. 

The Crystal plant also has plans to convert its production to float glass in the coming years, and while 
they have begun looking at investments, they are far fiom having the necessary hnding to make the 

0 RCG/Hagler, BaiUy, Inc. 



change. In the meantime, they plan to continue operating the existing plant, trying to make small 
improvements in efficiency in order to reduce their production costs. 

3. Recommended Approach 

The approach should be the following: a detailed energy audit on the flat glass production process, 
focusing on the following areas: 

(1) Energy accounting and energy management 

Review the monthly glass production and natural gas consumption logs. Plot this data 
to determine the evolution of plant operation and the efficiency of the same. Take 2-3 
months of daily data and plot production versus consumption, and specific production 
versus consumption. The variation in the data will provide a basis to draw general 
conclusions on the operation of the process, and may lead to additional energy 
efficiency recommendations. 

Recommend setting up an ongoing monitoring program for daily updating of the 
production and energy consumption relationships. 

There appears to be a good communication among the three key persons in the glass 
production process: the plant director, the head maintenance engineer, and the 
production chief. Review the relationship and data flow among these managers and 
between them and their operating staff. 

Furnace controls are in very poor shape, and the operators tend to run the process by 
eye and by experience rather than relying on the control system. Review in detail the 
existing control system and its components to determine which need to be repaired, 
upgraded or replaced, and how the whole system should be operated to allow 
operators to optimize production and minimize gas consumption. 

(3) Possible energy efficiency-related measurements 

(a) Use infrared thermometer to measure hrnace temperatures, comparing to furnace 
control readouts. Use thermocouples to measure h a c e  wall temperatures and 
ambient temperature in the hrnace room. 

(b) Perform exhaust gas analysis of the furnace exhaust gases. Unfortunately, it may be 
difficult to measure these gases before they procede to the regenerator, where they 
will most likely become cooled and diluted. 



(c) Perform a rudimentary balance of the glass fiunace, estimating the exhaust gas losses, 
wall losses, reaction energy, and the heat left in the exiting glass. Compare these 
figures to data fiom the literature provided by Hagler Bailly as part of this audit work. 

(d) Monitor electrical consumption of the central air compressor. Identify the main users 
of compressed air, and estimate the requirements of air for the h a c e  controls. 

. (4) Possible recommendations for energy efficiency improvement 

Optimize temperature distribution in the furnace. Improve h a c e  thermocouple 
readout and measuring ability in order to obtain a better and more reliable temperature 
reading. 

Reduce unnecessary excess air to the gas burners. Adjust the vanes on the aspirated 
air to the burners to reduce the excess oxygen measured in the flue gases. 

Improve monitoring of glass drawing process in order to improve product quality. 

Develop new techniques of h c e  operation based on actual measured values of gas 
consumption, combustion air pressure, process temperature in different zones. 

Install a dedicated oil-free instrument air compressor for the h a c e  controls, 
reducing the need for the large, inefficient central air compressor to operate. 

4. Possible Equipment Purchases under the USAID Project 

Possible first phase equipment: 

portable exhaust gas analyzer 

process recorder to conthously monitor thermocouples for furnace temperatures in different 
zones 

new upgraded thermocouples for h c e  installation, in order to improve the confidence and 
reliability of the furnace temperature measurements 

0 portable thermocouple readout and calibrator 

a permanently installed oxygen sensor in the furnace exhaust in order to monitor excess air 

a RCGIHagler, Baiy., Inc. 



@ Possible second phase equipment (depending partly on purchase decisions for the first phase): 

process recorder to continously monitor thermocouples for furnace temperatures in different 
zones 

new upgraded thermocouples for furnace installation, in order to improve the confidence and 
reliability of the furnace temperature measurements 

permanently installed oxygen sensor in the furnace exhaust in order to monitor excess air 

automatic on-line glass thickness sensor and control system for speed adjustment 

small new oil-free instrument air compressor dedicated to the operation of the h a c e  control 
system 

upgraded furnace control system using direct digital technology 

The selection for the Phase 2 equipment must take into consideration the paybacks of the measures, 
since the existing furnace has a maximum life of approximately 3 years. 

5. Additional Information Provided 

Under separate cover, Hagler Bailly has provided copies of several articles on glass processes and 
on energy consumption and efficiency in such processes. 

In addition, in response to inquiries fiom the plant, Hagler Bailly evaluated potential on-line glass 
thickness sensors for application to the vertical draw process. 

hand-held micrometer ($1 00 - 200) the basic system, currently used by the plant 

air follower svstem ($1,600 - 2,000) least expensive single-point on-line system, but not a 
typical glass application 

ultrasonic system ($35,000 - 100,000) ranges fi-om a single-point measurement to a scanning 
system; limited to 80 C 

laser svstem ($30,000 - 125,000) ranges fiom a single-point measurement to a scanning 
system; typical but costly glass application. 

Whiie there is no more Furco process (or vertical-draw process) plants operate in the U.S., a 
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discussion by some operators of the last plant to operate here brought forth an offer of telephone 
advice regarding any aspect of the plant operation. The persons to contact are: 

George Valesky or Joe Dacaro 
General Glass 
Wisconsin 
(608) 847-2497 

Mr. Valesky said they loved working with the Fourco process and would be willing to answer 
questions any time. Regarding the glass thickness measurement, Valesky claims that relying on the 
speed of the machine is the most accurate way of controlling glass thickness. He did not see any 
value in spending large sums of money on thickness measurement; many plants in the U. S. simply use 
hand-held micrometers. 

a RCG/Hagler, BaiUy, Inc. 
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Industrial Energy Audit Guidance Report for Petar Karaminchev, Russe 
," 

1. Introduction 

This report is based on approximately three days of work at the plant by Mark Oven of 
RCG/Hagler Bailly, followed by discussions with the consultants, joint analysis of the data 
collected and measured by the consultants, and gathering of reference information on the plant 
process in the U.S. literature. The in-plant work consisted primarily of interviews with plant 
management and technical staff and observations of the plant operations. 

The objective of this report is to provide technical guidance in the completion of the audit and the 
preparation of the final report to the local energy consultants who are conducting the audit of the 
plant based on a contract directly with the plant. Eventually, the consultants will also provide an 
English summary of the data and report recommendations, allowing Hagler Bailly to offer a 
review of the final report to the plant. 

2. Background 

Petar Kararninchev is a medium-sized industrial facility strangely located over 4 stories in a large 
industrial building on a main street in Russe. 

Energy consumption in the plant is valued at nearly US$ 1.8 million (US$ 1.3 million in natural 
gas) representing 65 % of the production costs of the plant. In the course of 1994 alone, natural 
gas prices are expected to increase by 80%. 

The Fourco process, which draws the glass vertically out of the melt, is now obsolete with respect 
to efficiency and capacity. There are very few Fourco plants still operating in the world, having 
gradually been replaced by the more efficient and higher-volume float glass production process. 
In the U.S. there are still one or two plants operating the Fourco process, but will close or be 
converted soon. 

The Crystal plant also has plans to convert its production to float glass in the coming years, and 
while they have begun looking at investments, they are far from having the necessary funding to 
make the change. In the meantime, they plan to continue operating the existing plant, trying to 
make small improvements in efficiency in order to reduce their production costs. 



3. Recommended Approach 

The approach should be the following: a detailed energy audit on the flat glass production 
process, focusing on the following areas: 

(1) Energy accounting and energy management 

(a) Review the monthly glass production and natural gas consumption logs. Plot this 
data to determine the evolution of plant operation and the efficiency of the same. 
Take 2-3 months of daily data and plot production versus consumption, and 
specific production versus consumption. The variation in the data will provide a 
basis to draw general conclusions on the operation of the process, and may lead to 
additional energy efficiency recommendations. 

(b) Recommend setting up an ongoing monitoring program for daily updating of the 
production and energy consumption relationships. 

(c) There appears to be a good communication among the three key persons in the 
glass production process: the plant director, the head maintenance engineer, and 
the production chief. Review the relationship and data flow among these managers 
and between them and their operating staff. 

(d) Furnace controls are in very poor shape, and the operators tend to run the process 
by eye and by experience rather than relying on the control system. Review in 
detail the existing control system and its components to determine which need to 
be repaired, upgraded or replaced, and how the whole system should be operated 
to allow operators to optimize production and minimize gas consumption. 

(3) Possible energy efficiency-related measurements 

(a) Use infrared thermometer to measure furnace temperatures, comparing to furnace 
control readouts. Use thermocouples to measure furnace wall temperatures and 
ambient temperature in the furnace room. 

(b) Perform exhaust gas analysis of the furnace exhaust gases. Unfortunately, it may 
be difficult to measure these gases before they procede to the regenerator, where 
they will most likely become cooled and diluted. 

(c) Perform a rudimentary balance of the glass furnace, estimating the exhaust gas 
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losses, wall losses, reaction energy, and the heat left in the exiting glass. Compare 
these figures to data from the literature provided by Hagler Bailly as part of this 
audit work. 

(d) Monitor electrical consumption of the central air compressor. Identify the main 
users of compressed air, and estimate the requirements of air for the furnace 
controls. 

(4) Possible recommendations for energy efficiency improvement 

(a) Optimize temperature distribution in the furnace. Improve furnace thermocouple 
readout and measuring ability in order to obtain a better and more reliable 
temperature reading. 

(b) Reduce unnecessary excess air to the gas burners. Adjust the vanes on the 
aspirated air to the burners to reduce the excess oxygen measured in the flue gases. 

(c) Improve monitoring of glass drawing process in order to improve product quality. 

(d) Develop new techniques of furnace operation based on actual measured values of 
gas consumption, combustion air pressure, process temperature in different zones. 

(e) Install a dedicated oil-free instrument air compressor for the fkrnace controls, 
reducing the need for the large, inefficient central air compressor to operate. 

4. Possible Equipment Purchases under the USAID Project 

Possible first phase equipment: 

portable exhaust gas analyzer 

process recorder to continously monitor thermocouples for furnace temperatures in 
different zones 

new upgraded thermocouples for furnace installation, in order to improve the confidence 
and reliability of the furnace temperature measurements 

portable thermocouple readout and calibrator 
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8 permanently installed oxygen sensor in the furnace exhaust in order to monitor excess air 

Possible second phase equipment (depending partly on purchase decisions for the first phase): 

8 process recorder to continously monitor thermocouples for furnace temperatures in 
different zones 

new upgraded thermocouples for furnace installation, in order to improve the confidence 
and reliability of the furnace temperature measurements 

permanently installed oxygen sensor in the furnace exhaust in order to monitor excess air 

8 automatic on-line glass thickness sensor and control system for speed adjustment 

0 small new oil-free instrument air compressor dedicated to the operation of the furnace 
control system 

8 upgraded furnace control system using direct digital technology 

The selection for the Phase 2 equipment must take into consideration the paybacks of the 
measures, since the existing furnace has a maximum life of approximately 3 years. 

5. Additional Information Provided 

Under separate cover, Hagler Bailly has provided copies of several articles on glass processes and 
on energy consumption and efficiency in such processes. 

In addition, in response to inquiries from the plant, Hagler Bailly evaluated potential on-line glass 
thickness sensors for application to the vertical draw process. 

hand-held micrometer ($100 - 200) the basic system, currently used by the plant 

air follower system ($1,600 - 2,000) least expensive single-point on-line system, but not 
a typical glass application 
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Industrial Energy Audit Guidance Report for Lev, Gabrovo 

1. Introduction 

This report is based on approximately three days of work at the plant by Mark Oven of 
RCGlHagler Bailly, followed by discussions with the consultants, joint analysis of the data 
collected and measured by the consultants, and gathering of reference information on the plant 
process in the U.S. literature. The in-plant work consisted primarily of interviews with plant 
management and technical staff and observations of the plant operations. 

The objective of this report is to provide technical guidance in the completion of the audit and the 
preparation of the final report to the local energy consultants who are conducting the audit of the 
plant based on a contract directly with the plant. Eventually, the consultants will also provide an 
English summary of the data and report recommendations, allowing Hagler Bailly to offer a 
review of the final report to the plant. 

2. Background - 

Lev is a typical medium-sized leather tanning and finishing facility located in central Bulgaria. 
The 32-year old facility is located on two separate sites within one-half mile of each other in the 
industrial zone of central Gabrovo. Lev produces both primary tanned leather ("chrome blue" 
skins) and finished leather products. Lev employs nearly 400 persons, working with a variety of 
small equipment to clean, pickle, tan and dye the leather, fashion it into final products, and paint, 
emboss or otherwise finish it. 

As with may other Bulgarian plants, the process equipment is in reasonable condition, but the 
steam and water piping and controls are in extremely poor state, resulting in significant energy 
and water waste. Lev buys steam and electricity from local utilities. Energy costs nearly US$ 
500,000 per year, and represents approximately 11 % of total production costs. 

The technical director is extremely capable and has begun a modernization program of sorts, 
replacing steam traps and improving control systems. 

3. Recommended Approach 

The approach should be the following: a detailed energy audit of the thermal side of the plant, 
as provided in the contract between Alpha-Pro and Lev. 

a 
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e (1) Energy accounting and energy management 

(a) Review the monthly production for the past two years in the main departments of 
the plant, and make a preliminary summary of the electricity and steam 
consumption logs for the whole plant. Plot this data to determine the evolution of 
plant operation and the efficiency of the same. The variation in the data may 
provide a basis to draw general conclusions on the operation of the process, and 
may lead to additional energy efficiency recommendations. The key here will be 
to divide (or rather, agglomerate) the different production units into departments 
for purposes of more organized record-keeping and energy management. 

(b) Recommend a formalized ongoing monitoring program for weekly or monthly 
updating of the production and energy consumption relationships. List possible 
steam meters which should be installed for submetering the important departments. 

(c) Review the relationships and data flow between the technical director and the 
different production department heads, and between them and their operating staff. 

(3) Possible energy efficiency-related measurements 

The plant is extremely dispersed, with varied and specialized located in many different rooms on 
different stories of the building. For this reason, it is important to begin with a detailed inventory 
of the major equipment, its operating hours, the level (pressure) and quantity of steam (or hot 
water) consumption. The establishment of this inventory will require a detailed combing of the 
whole plant, during which the following activities should also be undertaken: 

--- Follow the steam distribution piping. Identify any leaks, missing insulation, or 
valves which should be closed but are not. 

--- Follow the condensate return system piping. Check for leaks, measure surface 
temperatures. Use steam trap tester to check steam traps on all steam-using 
machines. 

--- Check space-heating units and their steam traps. 

--- Review the operation of the process hot water system, including the recently 
installed hot water converters. Analyze the operation of the control system for hot 
water production, and compare to process needs. 

--- Use thermocouples to measure dryer air temperatures. Review control system used 
to maintain constant and uniform temperatures in the dryers. Recommend new 
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temperature control valves where necessary. Identify equipment where new or 
repaired humidity control is necessary. 

(4) Possible energy efficiency recommendations 

Replace additional steam traps to ensure proper operation of the condensate return 
system. 

Replace automatic control valves operating the steam-hot water converters. 

Consider heat recovery from condensate to preheat hot process water. 

List leaks or missing insulation in the steam and condensate system, or in steam 
or hot water-using equipment. 

Install automatically modulating temperature control valves for steam to ensure 
proper control of the dryers. 

Install air humidity measurement and control systems in the larger consumers 
among the many leather dryers. 

4. Possible Equipment Purchases under the USAID Project 

Possible first phase equipment: 

temperature control valves for steam flow to dryers 

control valves for hot water system automatic regulations 

portable humidity measuring system, both for air and for leather 

Possible second phase equipment (depending partly on purchase decisions for the first phase): 

condensate heat recovery system to preheat hot process water 

control valves for additional dryers 

a humidity control system to optimize leather drying on certain dryers 
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Industrial Energy Audit Guidance Report for MDK, Pirdop 

1. Introduction 

This report is based on approximately three days of work at the plant by Mark Oven of RCGiHagler 
Bailly, followed by discussions with the consultants, joint analysis of the data collected and measured 
by the consultants, and gathering of reference information on the plant process in the U.S. literature. 
The implant work consisted primarily of interviews with plant management and technical staff and 
observations of the plant operations. 

The objective of this report is to provide technical guidance in the completion of the audit and the 
preparation of the final report to the local energy consultants who are conducting the audit of the 
plant based on a contract directly with the plant. Eventually, the consultants will also provide an 
Enghsh summary of the data and report recommendations, allowing Hagler Bailly to offer a review 
of the final report to the plant. 

2. Background 

MDK is actually two large plants, one copper smelter and one sulfUric acid plant, necessarily @ integrated and dependent as is usually the case with such plants, since the large quantities of sulfur 
dioxide gas byproduct of the smelter can be used to produce sulfuric acid. In fact, the sulfuric acid 
plant is a basic prerequisite for both the environmental and economic operation of the copper smelting 
process. At MDK, part of the problem is that the world glut of sufiric acid has reduced the need 
for production, yet the plant needs to continue to operate if the smelter production is to continue. 

Given the size and complexity of the MDK plant, a detailed energy audit would require several 
person-months ofwork, and different process experts for different areas of the plant. Since the plant 
is willing to provide only a small initial sum of money for the audit contract, approximately equivalent 
to several person-weeks of work, it is important to limit the scope of the audit for it to be usefbl. 

This report is divided into four additional sections which follow: the first addresses the areas to be 
covered during the preliminary audit; and the second presents comments, suggestions and possible 
conclusions based on the analysis of the energy consumption and production data obtained and 
analyzed as part of the preliminary audit. The third section offers some suggestions regarding 
equipment to be purchased under the USAID project, and the last section documents additional 
information provided to the consultants. At the end, several additional graphs are attached based on 
some of the data provided in the audit. 



3. Recommended Approach 

@ The approach should be the following: a preliminary energy audit, focusing on the following areas: 

(1) Plant energy management 

evaluate and discuss the existing relationships among the general manager, chief 
engineer, heads of production for the two plants, overall head of energy (chief 
energetic), and the heads of energy for each of the two plants 

investigate the numbers of existing meters for energy installed and operating, and find 
out how the data are recorded and stored; include electricity meters, &el oil meters 
and steam meters; since there appears to be no central collection and control of the 
data from these meters, conduct interviews and collect data as necessary, including 
from the accounting, measuring, production, and energy departments 

recommend improvements in the data collection systems, including computers and 
s o h a r e  for data recording and analysis, repair of non-hctioning fie1 and steam 
meters, calibration of meters, and installation of new meters in important process 
areas 

recommend the setting up of a management system for energy, including assignment 
of responsible personnel, support for energy and production data collection and 
analysis, and review of specific energy consumption for major products on a daily or 
shift basis by top management 

(2) Analysis of historical energy consumption and production 

(a) collect and analyze data on energy consumption and production, concentrating on the 
copper smelting plant; include primarily data on electricity and &el oil (mazut) 
consumption 

(b) present data in graphical form, mainly energy vs. production, and specific energy 
consumption vs. production 

(c) derive conclusions from the trends which appear in these data, and use this 
information to bolster the argument for the development of an energy management 
system in the company 

(3) Investigation of the main factors affecting breaks in the production process 

(a) analyze the history of production outages and their effects on increased energy 
consumption by the process 



(b) since breaks, delays or other problems in the production process appear to be one of 
the primary causes of large energy consumption in the plant, analyze records of these 
breaks, their times and attempt to identifl ways in which the breaks could be avoided 
and minimized; include discussions of the following possibilities: 

iden* improved communication among the different production units which 
might result in better planning of the production loads, h d  or allow turning 
off or reducing the load on upstream equipment when a downstream process 
has gone down 

identifl possible control equipment which might improve the flow of process 
variables and increase the flexibility of process operation; this may include 
variable speed motors, improved heater controls, pressure sensors, etc. 

(4) Possible energy efficiency-related measurements 

(a) if it might be interesting and usefbl to the plant, and time permitting, offer the 
measurement of quantities related to the energy efficiency of the processes, such as: 

a exhaust gas analysis of the boilers, rotating dryers 

a check on the operation of steam traps in the process steam or heating steam 
systems 

temperature, air flow and exhaust gas analysis in order to p e ~ o r m  an energy 
balance on the rotating dryers 

a electric power and power factor measurements on any low voltage motors of 
interest to the plant 

evaluation of the energy losses due to the operating problems and unplanned 
process interruptions, including heating time for process re-start, idling 
motors and equipment, and product losses. 

4. Comments on the Historical Energy Consumption / Production Curves 

General Observations and Preliminary Conclusions 

a MET (metallurgical area) data rather than MDK (company-wide) data should be used for 
initial analysis of both mazut and electricity consumption. 

The conclusions are only as good as the data. More detail on the way the data are obtained, 



and what is counted as production (for example, anode and electrolysis copper), should be 
obtained. 

Both mazut and electrical data point out the high penalties of operating at low capacity. Very 
high specific energy consumptions are obsewed in months of low load. 

The operation during the months of June and July 1993 (months 30 and 3 1 of the period 
analyzed) should be investigated. June registers sigdicantly higher gross consumption and 
specific consumption of both mazut and electricity; it is the worst month. Similarly, the 
month of July is the best month: it offers the highest production and lowest specific energy 
consumption. This abrupt and wide difference suggests a possible accounting mixup during 
the two months; alternatively it may mean that production and consumption data are not 
accounted for in the same way (months 28-29, 26-27, 24-25 and 22-23 also show large 
variations). 

Electricity 

Electricity consumption for electrolysis needs to be metered separately. 

Electricity consumption shows wide variation from month to month, even accounting for 
differences in production. For similar production levels, for example, electricity can be as 
much as 75-100% higher from one month to the next. In the same way, there are many 
months that have sigdicantly higher electricity consumption than months with much higher 
production levels. If one month's production can be achieved at a lower level, in theory such 
operation should be repeatable other months; thus the data imply significant potential for 
energy savings. 

Specific electricity consumption (GJIt) shows the same wide variation. While the trend is 
correct. (decreasing specific consumption with increasing production), variations of up to 
100% in specific consumption are observed for different months with similar production 
levels. 

This wide variation can be due to a variety of factors, among them for example: 

-- unreliable data on electricity consumption or production levels, due to poor or 
inconsistent measurement, or due to lack of measurement 

-- possible inconsistent accounting periods between consumption and production 

-- method of production accounting (possibly counting rejected product recycled 
through the system) 

-- electricity uses not related to copper production that are included in the measurement 



of the metal area 

-- differences between winter and summer operation (although these should be relatively 
small) 

-- lack of turndown capability on electricity consuming equipment 

-- careless use of electricity in the process, lack of automatic and manual control of 
electricity consumption. 

the possibility that there are large uses of electricity unrelated to the production levels is 
shown on the MET ELICu graph: when the regression line is extrapolated to zero 
production, the corresponding energy consumption is more than 50% of the energy used at 
various production levels. Thus it can be concluded that more than half the electricity 
consumed is not related to production; this offers good potential for electricity savings. 

As mentioned above, the data imply a sigmficant energy saving potential. More detailed data, 
observation of process operation, measurements and analysis are required in order to identlfy 
the exact manner of achieving the savings. 

Fuel Oil 

Above a production of approximately 3500 tlmo, the total mazut consumption and the 
specific mazut consumption show high (20-30%) but not unreasonable variation, and the 
expected trend of increasing consumption with production and decreasing specific 
consumption with production. Below 3500 tlmo, however, the data do not exhibit any 
explainable consistency; the variations are wide and erratic. 

1992 data appear to be more consistent and reasonable than 1993 data. Variations in data 
collection, equipment operation and general operating procedures between the two years 
should be reviewed. 

As in the electrical case, regression lines drawn on the MET MAZUT or the MET 
MAZUTICu curves imply that essentially 50% of the mazut consumption is independent of 
the production, that is, even at no production, 50% of the total mazut consumption will 
continue. While some mazut is necessary at no production to keep the equipment in 
operation condition, this number is too high, and ways to reduce it using either automatic or 
manual controls must be investigated. 

The various reasons cited for the variability in the electrical data apply also to mazut, and 
should be investigated in more detail. Electricity can be measured more precisely than mazut, 
so more variation in mazut than electricity could be expected; nevertheless, in both cases the 
variations are too high and must be accounted for. 
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Rotary Dryers 

The audit has not yet analyzed the rotary dryers, which represent a large consumption of fuel 
oil in the smelting process. Attached are three graphs which characterize this drying process, 
and show that while there is some consistency of consumption with production as expected, 
the proportion of energy that the dryers consume does not correlate at all well with the total 
energy used for smelting. The graphs indicate that there is significant possibility for reduction 
in consumption of dryer energy, both resulting from a better control and communication with 
the main process, and in absolute terms. 

4. Possible Equipment Purchases under the USAID Project 

The most likely equipment to be purchased for MDK under this project should be components of an 
energy management system, including PC computer and software, costing a total of approximately 
$3,000. In addition, the beginning of an automated interface to the computer can also be consider+, 
in order to accept direct real-time data from digital outputs of electric meters and k e l  and steam flow 
meters. However, in the case of MDK, most of these meters would have to be replaced in order to 
provide digital output; this cost is far greater than the cost of human labor required to regularry 
monitor all of these meters (e.g., once a shift). Neither MDK nor USAID would be willing at this 
point to invest a large sum of money in replacing meters. 

Nevertheless, there are several places where he1 and steam meters are not installed and should be @ considered. The project may support such meters for steam flow at the heating boiler and at the 
smelting boiler. 

Finally, depending on the results of the audit interviews, it may be interesting to provide some control 
equipment for the process that will provide smoother and more stable operation. Examples of such 
equipment could be pressure sensors in the smelter exhaust gases which go to the sukric acid plant, 
improved temperature controls for the feed to the sulfk-ic acid reactors, or control equipment that 
would assist in improving the stability of the steam generation process in the smelter exhaust boiler. 

5. Additional Information Provided 

Under separate cover, Hagler Bailly has provided 6 articles on energy efficiency in copper smelting 
processes in the U.S. and other countries. These articles were selected based on a literature search 
through the major sources of technical literature available in English. 

0 RCG/Hagler, BBaiUy, Inc. 



Tasks 

Comprehensive Energy Audit for Copper Smelting Area: MDK, Pirdop 

Preliminary Time Estimate 

Analysis of general operations, production, 
energy consumption and scheduling 

Rotary dryer system evaluation 

Smelting furnace and auxiliaries evaluation 

Electric system measurement and development of 
electric demand profile and energy balance 

Lighting inventory and analysis 

Motor inventory and analysis 

Calculations and cost estimates 

Report preparation 

Total days (comprehensive audit and report) 

Equipment specification and installation supervision 

Days of 
Consultant 

Total Days 
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Industrial Energy Audit Guidance Report for Petar Karaminchev, Russe 

1. Introduction 

This report is based on approximately three days of work at the plant by Mark Oven of RCGIHagler 
Bailly, followed by discussions with the consultants and joint analysis of the data collected and 
measured by the consultants. The in-plant work consisted primarily of interviews with plant 
management and technical staff and observations of the plant operations. 

The objective of this report is to provide technical guidance in the completion of the audit and the 
preparation of the final report to the local energy consultants who are conducting the audit of the 
plant based on a contract directly with the plant. Eventually, the consultants will also provide an 
Enghsh summary of the data and report recommendations, allowing Hagler Bailly to offer a review 
of the final report to the plant. 

2. Background 

Petar Karaminchev is a medium-sized industrial facility strangely spread over 4 stories in a large 
industrial building on a main street in Russe. The main production is PVC products, including floor 
coverings, foam rubber, and waterproofing materials. The main process equipment is French, Belgian 
and German. Plant production in 1993 was about the same as in 199 1 and 1992, but down to one 
third of what it had been in the peak year of 1990. As a result, the specific energy consumption was 
approximately 2.7 times that of 1990 for thermal energy and 2.3 time that of 1990 for electrical 
energy. 

Current annual energy consumption in the plant is valued at approximately US$ 866,000 (6 1 % for 
electricity, 25% for natural gas, and 14% for diesel fkel). Natural gas consumption is about 3.2 
million m3/year, and electricity use is 14.5 million kWh/year, with a maximum demand of 
approximately 4000. 

3. Recommended Approach 

The approach should be the following: a detailed energy audit on the thermal energy consumption 
(natural gas and diesel). It would be interesting in this plant to evaluate the potential for electricity 
savings, given the high costs and large electricity consumption, and especially in light of the reduction 
of only 25% of the consumption while the production has been reduced by 67% since 1990. 
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@ However, the plant's interest in signing the contract with the local consultant is on the thermal energy 
side, and thus the audit will concentrate on thermal energy efficiency and savings. Among others, the 
audit team should concentrate on the following areas: 

(1) Energy accounting and energy management 

Review the monthly plant production, steam generation and natural gas consumption 
logs at the boilerhouse. Plot this data to determine the evolution of plant operation 
and the efficiency of the same. If possible, take 2-3 months of daily data and plot 
production versus consumption, and specific production versus consumption. The 
variation in the data will provide a basis to draw general conclusions on the operation 
of the process, and may lead to additional energy efficiency recommendations. 

Recommend setting up an ongoing monitoring program for daily updating of the 
production and energy consumption relationships. 

The boilers appear to be in reasonable shape, with actual modulating burner controls 
(the first observed by this auditor anywhere in Bulgaria). Review the logs for 
consumption and steam production. 

Review the logs for diesel oil consumption by the hot thermal fluid generators located 
in various areas of the process. Try to relate these consumption numbers to 
production. 

(2) Possible energy efficiency-related measurements 

Perform exhaust gas analysis of the boilers at different firing rates, adjusting the air 
to optimum levels (minimum CO, below 200 ppm). Use infr-ared thermometer to 
measure boiler surface temperatures. Check blowdown procedures and quantities, 
and review water treatment system. 

Perform exhaust gas analyses on the various thermal fluid heaters burning diesel oil. 
Estimate the quantity of hot gases to see if it might be possible to recover the heat and 
use it for preheating water or other materials close to the heater locations. 

Review the steam system, identifying and evaluating the faulty steam traps, missing 
or deteriorated insulation, and leaky valves and pipes. Help the plant lay out an 
updated drawing showing the steam system. 

Check condensate system for flash steam, live steam, uninsulated piping. Estimate the 
amount of condensate actually returned to the boilers. 
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(e) Evaluate the operating status of the different linoleum production machines. Review 
production and operation logs, and estimate he1 or steam consumption of the 
different machines. 

(3) Possible recommendations for energy efficiency improvement 

(a) Improve combustion efficiency in the steam boilers; improve overall operating 
efficiency in the boilers, including reduction of heat losses, minimizing blowdown or 
use of blowdown heat recovery, and exhaust stack economizer. 

(b) Cycle the different boilers depending on the plant loads to minimize their energy 
consumption. 

(c) Reduce unnecessary excess air to the diesel burners in the thermal oil heaters. Adjust 
the vanes on the aspirated air to the burners to reduce the excess oxygen measured 
in the flue gases. 

(d) Recover heat from the high temperature (300 C) exhaust gases of the thermal oil 
heaters, using it for water preheating or for air heating in the wintertime. 

(d) Replace faulty steam traps. 

(e) Increase the amount of condensate returned to the boilers by eliminating leaks in the 
piping, and installing local collectors and pumps to return the condensate. 

(f) Improve insulation on steam lines. 

(g) Install thermostatic control on winter space heating systems, which currently operate 
with manual control, often providing unnecessary heating and wasting energy, 

(h) Recover heat fiom the solvents currently exhausted to cleaning filters by burning them 
with natural gas. 

(i) Find a better way to schedule plant operations in order to make the best use of the 
space heating energy. Most of the processes are operating at less than 50% load; 
there might be a way to reschedule and consolidate some of the process activity. 

4. Possible Equipment Purchases under the USAID Project 

Possible first phase equipment: 
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portable exhaust gas analyzer 

submeters for natural gas process consumption measurement 

self-actuating steam control valves for room temperature control 

high quality steam traps 

Possible second phase equipment: 

upgraded condensate return system components, based on steam- powered condensate pumps 

new gas burners for the thermal oil heaters and for the linoleum process lines 

solvent heat recovery modules for the linoleum lines, including solvent combustion system 
with supplementary gas firing and recovery of exhaust heat 5 

< 

additional self-actuating steam control valves for room temperature control 

0 R C G / H a g l e r ,  B a i l l y ,  I n c .  



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- BULGARIA 

INDUSTRIAL ENERGY AUDIT GUIDANCE REPORT 

for work at 

Runo, Gabrovo 

by local energy consultants 

Nikola Kaloyanov, Alpha-Pro 

Stoyan Nevenkin, Alpha-Pro 

Ljubomir Spassov 

prepared by 

RCGIHagler Bailly 



April 1994 

Industrial Energy Audit Guidance Report for Runo, Gabrovo 

1. Introduction 

This report is based on approximately three days of work at the plant by Mark Oven of 
RCGIHagler Bailly, followed by discussions with the consultants, joint analysis of the data 
collected and measured by the consultants, and gathering of reference information on the plant 
process in the U.S. literature. The in-plant work consisted primarily of interviews with plant 
management and technical staff and observations of the plant operations. 

The objective of this report is to provide technical guidance in the completion of the audit and the 
preparation of the final report to the local energy consultants who are conducting the audit of the 
plant based on a contract directly with the plant. Eventually, the consultants will also provide an 
English summary of the data and report recommendations, allowing Hagler Bailly to offer a 
review of the final report to the plant. 

2. Background 

Runo is a small wool scouring and combing plant, serving the sheep-growing area in central 
Bulgaria and employing approximately 200 persons. The 30-year old facility has fairly new 
process equipment (scouring machines, dryers) but old infrastructure (steam lines, steam traps, 
condensate return system) At US$270,000 per year, energy represents approximately 18% of 
the production costs, and is used primarily for steam water heating of the washing and scouring 
sections, and for the dryers. Electrical energy is consumed mainly for compressed air, lighting, 
and the operation of the combing machines. Both electricity and steam are purchased from local 
utilities. 

Raw wool is washed (scoured) using large amounts of hot (55°C) water, then dried in a stearn- 
heated dryer. This accounts for almost all the non-space heating usage of steam. In some cases, 
the product is passed through the wash cycle a second time. 

In the combing section, approximately a dozen machines are located in a single room lit by 
fluorescent lighting. A relatively large reciprocating air compressor (215 kW) provides 
compressed air needed for process and controls uses. 



3. Recommended Approach 

The approach should be the following: a detailed energy audit of the whole plant as provided in 
the contract between Alpha-Pro and Runo. 

(1) Energy accounting and energy management 

(a) Review the monthly production for the past two years in both the scouring and the 
combing departments, and make a preliminary with electricity and steam 
consumption logs for the whole plant. Plot this data to determine the evolution of 
plant operation and the efficiency of the same. The variation in the data may 
provide a basis to draw general conclusions on the operation of the process, and 
may lead to additional energy efficiency recommendations. 

(b) Recommend a formalized ongoing monitoring program for weekly or monthly 
updating of the production and energy consumption relationships. 

(c) Review the relationship and data flow between the director, the energy manager 
and between them and their operating staff. 

(3) Possible energy efficiency-related measurements and recommendations for improvements: 

Use thermocouples to measure steam pipe surface temperatures, as well as dryer 
surface temperatures to check effectiveness of insulation. Measure hot water bath 
temperatures to ensure proper control and minimization of heat losses. 
Recommend additional insulation on steam piping, condensate tank, and dryer as 
necessary and economically viable. 

Test steam traps for operation. Use thermocouples to check for non operating 
traps; use ultrasonic steam trap tester to check for faulty or leaking traps. 
Recommend repairs or new steam traps where necessary. 

Check condensate return system. Measure temperature. Review at what 
temperature the heating plant contract requires return, and consider heat recovery 
from condensate to preheat wash water. 

Review steam and condensate system for leaks. Recommend specific actions to 
correct specific leaks identified. 
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Use thermocouples to measure dryer air temperatures. Review control system used 
to maintain constant and uniform temperatures in the dryers. Recommend new 
temperature control valves where necessary. & 

Check steam valves for leakage to the outside, or across the valve if closed. 
Recommend valve repair or the installation of new valves. 

Measure light levels in the combing department. Calculate lighting power per unit 
area, and compare to standards. Consider the replacement of lighting with high 
efficiency fluorescent lamps, and high efficiency ballasts. 

Estimate maximum electrical demand of the plant. Identify main electrical users; 
measure motor loads to determine their relative importance in the plant. 
Determine to the extent possible the time of day of the demand peak, and consider 
possible ways to reduce this peak by reprogramming operation, or controlling 
certain loads during this period. 

Evaluate the operation of the large central air compressor. Calculate efficiency of 
compressed air usage, and list the main air users. Check air compressor system 
for leaks. Consider the installation of one (or two) smaller local air compressors 
which would reduce consumption. Include calculations of water savings, oil 
savings and maintenance cost savings associated with the compressor replacement. 

Check plant power factor. Identify sources of low power factor and determine the 
feasibility of installing a power factor correction system, either on the main 
problem loads, or centrally with automatic compensation. 

Evaluate the cost and potential savings and energy accounting benefits from the 
installation of submeters for electricity and steam consumption in the two major 
departments of the plant. 

4. Possible Equipment Purchases under the USAID Project 

Possible first phase equipment: 

a temperature control valves for steam flow to dryers 

a portable thermocouple for local temperature measurement and calibration of hot water 
wash and dryer temperatures 

m 
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0 new steam traps and valves 

condensate heat recovery system to preheat hot wash water (if available locally in 
Bulgaria) 

new steam heat meter 

Possible second phase equipment (depending partly on purchase decisions for the first phase): 

high efficiency fluorescent lighting system, including new lamps and ballasts 

new smaller air compressor sized for actual and future plant loads 

0 high efficiency motors for combing machines 

condensate heat recovery system to preheat hot wash water 

a RCGIHagler, Bailly, Inc. 



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT a 
REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- BULGARIA 

INDUSTRIAL ENERGY AUDIT GUIDANCE REPORT 

for work at 

Silicatkeram, Plovdiv 

by local energy consultants 

Boris Petkov, Ivel, Inc. 

Janos Zhelev, Rendd, Inc. 

prepared by 

RCG/Hagler Bailly 

November 1993 



Industrial Energy Audit Guidance Report for Silicatkeram, Plovdiv 

1. Introduction 

This report is based on approximately three days of work at Silicatkeram by Mark Oven of 
RCG/Hagler Bailly, followed by discussions with the consultants, joint analysis of the data collected 
and measured by the consultants, and gathering of reference information on the plant process in the 
U.S. literature. The in-plant work consisted primarily of interviews with plant management and ' 

technical staff and observations of the plant operations, as well as measurements in the boiler room. 

The objective of this report is to provide technical guidance in the completion of the audit and the 
preparation of the final report to the local energy consultants who are conducting the audit of the 
plant based on a contract directly with the plant. Eventually, the consultants will also provide an 
English summary of the data and report recommendations, allowing Hagler Bailly to offer a review 
of the fmal report to the plant. 

2. Background 

Silicatkeram is a producer of both red clay and silica bricks, on two separate and independent 

@ production lines producing about 15 million and 17 million bricks annually, respectively. Fuel oil 
consumption is approximately 3,000 tomes per year, and electricity demand is aproximately 500 kW. 

The plant technical manager has implemented a number of projects for energy efficiency, including 
attempts at boiler exhaust gas heat recovery, but these projects have deteriorated over time due to 
lack of maintenance, and low level of technology. Nevertheless, the consciousness of the importance 
of energy efficiency projects is high, in spite of the relative lack of hnds for their implementation. 

What has never been done in this plant, and what the audit will attempt to do, is to evaluate, compare 
and prioritize all the possible energy conservation measures with paybacks of less than 3 years. As 
a result, the plantwill be able to develop a plan for their implementation based on their complexity, 
financial return, and production priorities. 

The following pages provide an outline of the task of the consultants in planning and carrying out 
the energy audit in this plant. 
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Silikatkeram - Plovdiv 

Comments and Suggestions on the Energy Audit 

Data Analysis 

-- Make plots of monthly consumption for 12-18 months, for all sources of energy: 
electricity, steam, hot water, drinking water, technological water 

-- Make plots of daily consumption and production for a typical month for both kinds of 
bricks 

-- Make scatter diagrams (with regression lines) of consumption versus production, or 
specific consumption versus production (on a daily basis if possible). Do this for both red 
brick and silica brick production (if energy consumption should be estimated by balances 
on a daily basis) 

Electrical Systems 

@ -- Make pie charts (or just a table) with an electrical balance for the facility: 1) by building 
or submeter; and 2) overall by usage (different productions, lighting, preparation, boiler 
room, administrative offices, etc) 

-- Identify the major electricity consumers, and try to identify way's to reduce their 
consumption. 

-- Check for possible equipment that can be shut down during the peak rate period. 

-- Perform lighting inventory in all areas: number of lamps, types of lamps, hours of 
operation. Include outdoor lights. 

-- Make a check in the evening to see how many lights are on in the different areas. 

Steam Use 

-- Finish balance on the boiler room, based on our measurements. Take additional 
measurements or confirm as necessary. 

-- Check boiler blowdown, using the TDS meter in the new kit. Estimate the percentage. 
Remember, the plant thinks it's 15 % , but it's probably a lot less. 



0 
-- Check the efficiency of the additional boiler that is used for winter heating, if it is already 

operating. 

-- Make a monthly balance for all the steam in the plant: apportion the steam usage among 
the different users, including heating, drying, autoclaves, etc. Try to estimate the amount 
of steam that goes to plant heating (you should be able to do that fairly soon, since they 
will probably be operating it now). Perhaps do a typical summer month and a typical 
winter month. 

-- Check on the number of people taking showers and use a standard amount of hot water 
used by each person; see if this agrees with the amount of steam usage each day 
apportioned to the hot water; check also the restaurant steam usage. 

-- Inspect the whole steam system including all piping: note leaks (including approximate 
intensity), missing insulation (including the length and surface temperature), test steam 
traps with ultrasonic tester. 

-- Check autoclave operation, and approximate a consumption balance on this equipment. 
Observe the operators during the filling and the discharge operations. Calculate steam 
usage, and based on this, perform a very preliminary design of the equipment needed for 
recovery. 

-- Perform a water analysis of the autoclave condensate. (We can reimburse it.) 

Brick Production 

-- Observe the overall operations of the brick production, from mixing to forming to drying 
and baking (or autoclaving). What kinds of process steps cause increases in energy 
consumption; what kind of decisions could be made to improve the process? 

-- Based on measurements already taken and additional ones to be performed with Janos, do 
a general energy balance of the brick kiln. Use this as a basis to approximate the savings 
with different recommendations. 

-- Check operation of the dryers. Find out what is going on, and what the approximate 
steam usage is. Monitor also the electric consumption of all those little fans: do they 
really consume dot? Have the in-house laboratory make some spot checks on the moisture 
content of the bricks, before and after the dryer, in different dryer locations. 

-- Does the dryer consume more in the winter than the summer? Should it? 

-- Find out daytime and nightime brick production rates. Try to estimate nightime fuel 
consumption compared to daytime. There is no evidence that the operators really reduce 
the fuel flow at night. Is there any information on brick quality at night versus during the 



day? Try to get info on number of rejected bricks. There should be more information 
than simply the difference between production and sales. 

Possible Energy Conservation Measures ( E o  to Evaluate 

Each of these should be analyzed with complete cost and savings estimates (as shown in the 
sample reports) 

Institute improved energy accounting and management system 
Disconnect ballasts to burned out lamps 
Replace mercury lamps with sodium lamps (for outside lighting) 
Replace mercury lamps with sodium lamps (in some production areas) 
Use electric radiant heating in some manufacturing areas 
Improve insulation and reduce leaks in steam and hot water systems 
Repair or replace faulty or leaking steam traps 
Increase amount of condensate returned 
Improve sealing of windows, doors and walls on heated buildings 
Identify equipment that is operating unnecessarily -- turn it off 
Change operation of any equipment possible to non-peak hours 
Recover condensate from autoclaves (for boilers; or for the process) 
Improve boiler efficiency (estimate the cost of a new burner) 
Install boiler economizer 

Equipment Purchase Possibilities 

-- hand-held electric power factor analyzer 

-- recording electric power analyzer 

-- ultrasonic leak detector for steam traps, steam leaks, air leaks 

-- electronic combustion efficiency analyzer (Bacharach, not ENERAC) 

-- optical infrared temperature measuring equipment 

-- thermocouples for brick kiln temperature monitoring 

-- locally made fuel flow meters? 

-- some U.S. control and monitoring system for the autoclave condensate recovery; 
perhaps partial support for the autoclave condensate recovery? (if it's at all 
economically feasible.. .) 



Tasks 

Analysis of general organization, operations, scheduling 
and energy consumption 

, 

Boiler system measurement and evaluation 

Steamicondensate system measurements and evaluation 

Brick kiln operation and heat recovery 

Electric system measurement and development of 
e l s m c  demand profile and energy balance 

Lighting inventory and analysis 

Motor inventory and analysis 

Calculations and cost estimates 

Repon preparation 

Total days (comprehensive audit) 

Equipment specification and installation assistance 
(not including system design) 

Days of 
Consultant 

Comprehensive Energy Audit: Silicatkerarn, Plovdiv 

Preliminary Time Estimate 

Total Days 
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Industrial Energy Audit Guidance Report for Varna Shipyard 

1. Introduction 

This report is based on two days of work at the plant by Mark Oven ED% RCGIHagler Bailly, 
followed by discussions with the consultants and joint analysis of the data collected and measured 
by the consultants. The in-plant work consisted primarily of interviews with plant management and 
technical staff and observations of the plant operations. 

The objective of this report is to provide technical guidance in the completion of the audit and the 
preparation of the final report to the local energy consultants who are conducting the audit of the 
plant based on a contract directly with the plant. Eventually, the consultants will also provide an 
English summary of the data and report recommendations, allowing Hagler Bailly to offer a 
review of the final report to the plant. 

2. Background 

Varna Shipyard is the largest shipyard in Bulgaria, and at 87 years old, one of the oldest still 
operating. It focuses on container ships and oil tankers, but has built a wide variety of ship types. 
It is scattered over a several kilometer square area, with independent buildings and worksbops 
ranging from metal working to carpentry. Over the last 3-4 years, production has fallen to about 
60% of its 1990 peak. The shipyard still employs over 3000 workers, operating basically during 
one shift. 

Electricity consumption occurs throughout the plant and is distributed through a central 
transformer station. Main electricity uses are the oxygen generating station and the air 
compressors. The magor energy cost, however, is fuel oil: current consumption is about 2000 
tomes annually. Some of the large electricity-consuming equipment is relatively new, and since 
the t h e m 1  energy consumption is higher, the plant has asked that the audit concentrate on the use 
of thermal energy. 

All fuel oil is used for steam generation at a central boiler station where 4 similar 8 t h  saturated 
steam boilers are located. Two are in reparation, the other two operating year-round, although 
the main process loads (wood-drying kiln and a plating process) have a relatively small demand. 
The major consumption is for space heating of the different buildings and workshops. A large 
amount of the steam is likely Post in the long distribution system, which shows deteriorated 
insulation and occasional leaks. There appears to be no steam metering operational (although a 
boiler room metering station is installed). 
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This report is divided into four additional sections which follow: the first addresses the areas to 
be covered during the preliminary audit; and the second presents comments, suggestions and @ possible conclusions based on the analysis of the energy consumption and production data obtained 
and analyzed as part of the preliminary audit. The third section offers some suggestions regarding 
equipment to be purchased under the USAID project, and the last section documents additional 
information provided to the consultants. At the end, several additional graphs are attached based 
on some of the data provided in the audit. 

3, Recommended Approach 

The approach should be the following: a preliminary energy audit of the thermal energy, focusing 
on ~e following areas: 

(I) Plant energy management 

(a) evaluate and discuss the existing relationships among the general manager, overall 
head of energy (chief energetic), and the production heads of the different 
departments and facilities throughout the plant 

(b) recommend improvements in the data collection systems, including computers and 
software for data recording and analysis, repair of non-functioning fuel and steam 
meters, calibration of meters, and installation of new meters in important areas 

(c) recommend the setting up of a management sysam for energy, including 
assignment of responsible personnel, support for energy and production data 
collection and analysis, and review of specific energy consumption for major 
products on a daily or shift basis by top management 

(2) Analysis of historical energy ccsnsumption ant% production 

(a) collect and analyze data on energy consumption and attempt to relate it to 
production, analyzing the numbers and types of ships produced 

(3) Possible energy efficiency-related measurements 

The plant facilities are dispersed over a large area. with varied and specialized located in many 
different rooms on different stories of the building. For this reason, it is important to begin with 
a detailed inventory sf the major equipment, its operating hours, the level (pressure) and quantity 
of steam consumption. The establishment of this inventory will require a detailed combing of the 
whole plant? during which the following activities should also be undertaken: 



--- Follow the steam distribution piping. Identify any leaks, missing insulation, or 
valves which should be closed but are not. 

--- Follow the condensate return system piping. Check for Beaks, measure surface 
temperatures. Use steam trap tester to check steam traps on all steam-using 
machines. 

--- Check space-heating units and their steam traps. Check adequacy of steam trap 
type and size for the particular steam use. 

--- Review the operation of the processes using steam. Observe the operation and note 
the operation of the controls, which in most cases, are likely manual. 

--- Perform exhaust gas analysis ofthe boilers at different firing rates, adjusting the air 
to optimum levels minimum excess air without significant smoking. Use infrared 
thermometer to measure boiler surface temperatures. Check blowdown procedures 
and quantities, and review water treatment system. 

(4) Possible energy efficiency recommendations 

(a) Replace failed or leaking steam traps to ensure groper operation of the condensate 
return system. 

(b) Return additional condensate where it is now wasted, except from the most distant 
steam users. 

(c) Improve boiler efficiency by more closely controlling excess air, based on exhaust 
gas analysis. 

(dl kist leaks or missing insulation in the steam and condensate system, or in steam or 
Plot water-using equipment. 

4. Possible Equipment Purchases under the USAID Project 

Possible first phase equipment: 

a s t em traps 

a electronic exhaust gas analyzer 

Possible second phase equipment (depending partly on purchase decisions for the first phase): 
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heat pump to use geothermal heat for building and process heating for outlying buildings, 
to avoid large losses in the distribution piping 

waste heat recovery boiler on the forge, using the recovered heat for steam generation for 
the wood drying kiln 

RCGIHagler, Bailly, Inc. 
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Industrial Energy Audit Guidance Report for Zlatna Panega Cement Plant 

1. Introduction 

This report is based on approximately thee days of work at the plant by Mark Oven of 
RCG/Hagler Bailly, followed by discussions with the consultants, joint analysis of the data 
collected and measured by the consultants, and gathering of reference information on the plant 
process in the U.S. literature. The in-plant work consisted primarily of interviews with plant 
management and technical staff and observations of the plant operations. 

The objective of this report is to provide technical guidance in the completion of the audit and the 
preparation of the final report to the local energy consultants who are conducting the audit of the 
plant based on a contract directly with the plant. Eventually, the consultants will also provide an 
English summary of the data and report recommendations, allowing Hagler Bailly to offer a 
review of the final report to the plant. 

2. Background 

Zlatna Panega is one of the larger of the nine or so Bulgarian cement plants. It has five kilns, two 
with 25 t/h clinker capacity, and three with up to 60 t/h capacity, and employs nearly 800 
workers. Overall production is about 300,000 tomes each of cement and clinker, down almost 
half from the production levels of 1990. Two of the larger kilns are normally operating, the 
smaller kilns are older and even less efficient. Zlatna Panega is struggling to operate as a 
profitable company now that the state planning and price protection has stopped, but its production 
costs are very close to world market prices. It exports about 20% of its production to the Middle 
East. 

The general manager and energy manager are aware of many of the problems stemming from the 
inefficiency of the operation of the plant. Their objective is to maintain the plant operation until 
a suitable buyer can be found. As a result, they continue making small improvements out of 
retained earnings, but have not been able to make the big investments. A number of energy 
efficiency investments have been made in the past, but some, such as a centralized computer 
monitoring and control system were never fully and successfully implemented. The large 
computer room designed 5 or 6 years ago can now easily be replaced with one or more personal 
computers. 

The main energy users are clearly the cement kilns, originally designed for fuel oil and now 
burning natural gas. Gas is also used in a boiler room to operate a 20 t/h boiler primarily for space 
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heating. While this consumption is high, it is a small fraction of the kiln fuel consumption, and 
the audit should concentrate on the process rather than on the auxiliary equipment. On the 
electrical side, consumption is also high: there is large electrical equipment (air compressors, 
grinders, fans). The electrical distribution system is supplied by approximately two dozen 
transformers, each submetered; however the process equipment is not segregated or distributed 
by transformer, making it essentially impossible to monitor electricity consumption by productive 
processes. 

Gas metering of the kilns has been installed recently, but is not used in detail to help control the 
kiln operation. Only monthly consumption of the kilns is recorded, instead of hourly or daily 
consumption. 

Significant energy and environmental improvements can be made in the kiln firing process. For 
example, currently the combustion fuel and air mixture cannot be properly controlled, resulting 
in high excess air. This results in higher temperatures and increased heat losses due to both 
temperature and air flow. Finally, the flow through the cyclones and filters is higher than design, 
resulting in increased dust emissions out the stack. 

3. Recommended Approach 

The audit approach should concentrate in two areas: 1) energy accounting and management; and 

a 2) large energy consumers, including kilns and large electrical equipment. 

(1) Energy accounting and energy management 

(a) Review the monthly production of clinker and cement for the past two years, and 
make a preliminary summary of the electricity and gas consumption logs for the 
whole plant. Plot this data to determine the evolution of plant operation and the 
efficiency of the same. The variation in the data may provide a basis to draw 
general conclusions on the operation of the process, and may lead to additional 
energy efficiency recommendations. To the extent possible, plot this data for each 
kiln; use daily production and consumption figures over a 2-3 month period if 
possible. 

(b) Recommend a formalized ongoing monitoring program for daily or weekly 
updating of the production and energy consumption relationships. List possible 
additional meters which should be installed for submetering the important 
departments. Develop simple spreadsheets for data entry and analysis, as well as 
long-term data storage. 

(c) Review the relationships and data flow between the technical director, the energy 
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manager and the different production department heads, and between them and 
their operating staff. Recommend staff functions to record and analyze data 
required for regular and continuous production efficiency monitoring. 

(2) Energy efficiency-related measurements 

The primary focus of measurements should be on the kilns, complementing the existing 
instrumentation with temperature and exhaust gas analysis equipment from the audit kits. 

--- Carry out a complete mass and energy balance of each of the two working kiln 
lines (nos. 4 and 5). The plant has specific equipment for this, including pitot 
tubes, manometers and dust probes. Use the audit kit thermocouples and exhaust 
gas analyzer to complement this equipment. Work with plant staff to organize a 
measurement campaign and monitor all fuel and process flow parameters during the 
measurements. 

--- Compare results to original kiln design conditions, as well as to information on 
typical operating kilns and processes of similar types. 

--- Use results of the measurements to recommend improved air flow measurement and 
control in the kilns, as well as exhaust gas oxygen measurement. Improved control 
can result from: operational changes due to improved training or greater conscience 
of the operators; physical reconstruction of parts of the kiln, grate cooler and air 
system; and better instrumentation and control systems. 

List all the major separate electrical energy consumers by department. Map out the departmental 
distribution compared to the existing transformer distribution, and recommend consolidation, 
rewiring and submetering to increase the ability to follow departmental consumption of electrical 
energy. 

Analyze the loading of the different fans. Where fan load varies in conjunction with process 
throughput or other variables, analyze the possible application of variable speed drives. 

4. Possible Equipment Purchases under the USAID Project 

Possible first phase equipment: 

desktop computer equipped with basic spreadsheet, word processing and data base 
software, as well as a color printer for clear presentation of results; a simple data 
organization and analysis program should be developed with standard spreadsheet software 
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portable electronic combustion gas analyzer 

@ Possible second phase equipment: 

automated gas sampling and analysis station for one of the kilns to monitor 0 2  and NOx 
in the kiln exhaust 

kiln simulator software to allow training of kiln operators on the optimization of kiln 
operation 

variable frequency motor drive systems for the large fans (750 kW and 320 kW) on the 
cement kilns and the electrostatic 
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ZMM - Sofia 

Comments and Suggestions on the Energy Audit 

Data Analysis 

-- Make plots of monthly consumption for 12-18 months, for all sources of energy: 
electricity, steam, hot water, drinking water, technological water 

-- Make plots of daily consumption of steam and hot water for 1-2 months last winter; try 
to correlate with outside temperature to see how much effect it has, or is the energy 
consumption relatively constant 

-- Make plots of hourly consumption (kWh) for several days for all major TPs; we can put 
several on one graph 

Electrical Systems 

-- For major power factor problem TPs identified during the first days of the audit, plot 
hourly kWh and kVAr values for several working days, and for one or two typical 
weekend (non-working) days. Use this information as a basis for the sizing of the 
capacitor systems necessary. 

-- Make pie charts (or just a table) with an electrical balance for the facility: 1) by TP; and 
2) by usage (different productions, lighting, machine testing, compressed air, 
administrative offices, etc) 

-- Complete the measurements of the consumption of the underloaded transformers 

Lighting 

-- Perform lighting inventory in all areas: number of lamps, types of lamps, hours of 
operation. Include outdoor lights. 

-- Make a check in the evening to see how many lights are on in the different areas. (Also 
use the kWh data for each building to try to identify those with higher consumption at 
night.) Check the status and operation of the outdoor lights at the same time. 

a Compressed Air 



The compressor does not seem to be unloading much during the day. Its average load should be 
checked during various hours and correlated with plant activities. It is possible that leaks account 
for a major portion of the air consumption. 

-- Follow all compressed air lines; check leaks of air throughout the plant, noting down the 
location and approximate intensity of the leak; make a table of all leaks identified. In 
some areas, this can be done at the end of the day when the operators are no longer there: 
the quietness will facilitate identification of leaks. 

-- Check how late the compressor operates, and how often; it may be too much to keep the 
large compressor operating after a certain time of the evening, and the smaller compressor 
should be used. 

-- Note hourly kwh consumption for the compressor for at least 3 days during the week. 
Plot this on a graph. Try to relate the level of plant activities during this time. 

Steam Use 

-- Note hourly steam consumption readings for at least two days; these should include the 
two central meters as well as the two submeters. 

-- Make a monthly balance: apportion the steam usage among the different users, including 
heating, galvanized baths, and hot water for bathrooms. 

-- Check on the number of people taking showers and use a standard amount of hot water 
used by each person; see if this agrees with the amount of steam usage each day 
apportioned to the hot water. 

-- Inspect the whole steam system including all piping: note leaks (including approximate 
intensity), missing insulation (including the length and surface temperature), test steam 
traps with ultrasonic tester. 

-- Check galvanized operation and the steam submeters for the galvanized area to ensure that 
there is no steam consumption after the second shift, and compare the consumption 
between the second and first shift, and with the production during each of the shifts. 

Miscellaneous 

-- Check operation of air curtains (is this a large electricity consumer?) 

-- Ensure cooling tower pumps are turned off when large compressor is not operating; check 
if these pumps are necessary for the cooling of the smaller compressor: if not, then there 
are even more savings when the smaller compressors are used (might it be worthwhile to 
use two small compressors instead of one large one? (in this case, the credit for the hot 



water generated by the heat recovery system should also be analyzed)) 

Possible Energy Conservation Measures (ECM) to Evaluate 

Each of these should be analyzed with complete cost and savings estimates (as shown in the 
sample reports) 

Institute improved energy accounting and management system 
Improve power factor 
Disconnect unloaded transformers, or combine two lightly loaded transformers 
Reduce lighting operation 
Disconnect ballasts to burned out lamps 
Replace mercury lamps with sodium lamps (for outside lighting) 
Replace mercury lamps with sodium lamps (in some production areas) 
Reduce compressed air leaks (and compressor operating time) (perhaps operate 

Use ele~tri~radiant heating in some manufacturing areas 
Improve insulation and reduce leaks in steam and hot water systems 
Install pressure reduction valves in steamlhot water boilers and steam distribution 
system 
Repair or replace faulty or leaking steam traps 
Increase amount of condensate returned 
Improve sealing of windows on buildings 
Identify equipment that is operating unnecessarily -- turn it off 
Change operation of any equipment possible to non-peak hours (for example, 
machine testing) (perhaps consider operating a larger second shift than a first shift) 

Equipment Purchase Possibilities 

-- hand-held electric power factor analyzer 

-- recording electric power analyzer 

-- ultrasonic leak detector for steam traps, steam leaks, air leaks 

-- some permanently installed electric or flowmeters? (perhaps the USAID project 
can help fund part of the Bulgarian-made energy monitoring system?) 



Focused Energy Audit for Electricity Consumption: LWM, Sofia 

Preiiminary Time Estimate 

Tasks 

Electric system measurement and development of 
electric demand profiie and energy balance 

Power factor system evaluation and testing of existing 
capacitor systems 

Lighting inventory and analysis 

Motor inventory and analysis 

Calculations and cost estimates 

Days of Consultant 

8 

a Report preparation 

Total days (focused audit) 

Equipment specification and installation assistance 

Total days 
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The Energy Efficiency Market Development (EEMD) project has been implemented in Bulgaria, 
Hungary and Romania as part of the USAIDys Regional Energy Efficiency Project. Its primary 
objective has been to encourage the development of a market for an energy efficiency industry in 
these countries, and to foster the development and capabilities of local private firms to serve this 
market. This project has included training for private energy efficiency entrepreneurs, 
demonstration projects, and support to the development of technical and commercial ties 
between the US and Eastern Europe. 

2.1 Training of Energy Services Firms 

Local private sector energy service companies went through a competitive selection process 
based on the criteria of entrepreneurial spirit and commitment to the private sector; interest in 
energy efficiency consulting; technical expertise; and, regional diversity. They were provided a 
3-4 week training program which included topics of energy auditing, energy efficiency 
technology, industrial production quality programs, financial analysis and business practices for 
consultants. They were also administered the AEE Certified Energy Manager examination 
(CEM) by AEE representatives, and are now certified. 

2.2 Energy Audits 

The local CEMs marketed in each country their services to industrial companies. The USAID 
program then selected 8- 10 plants in each country that had agreed to sign a contact with the local 
consultants and pay these consultants a market-based fee for an energy audit. The plant selection 
criteria also required the plants to be willing to cost-share the installed equipment, to provide 
installation and to make the results of the demonstration project available. Replicability of 
potential measures to other plants in the same industry and to other industries was also 
considered. Hagler Bailly consultants spent about one week in each plant to train the CEMs in 
energy auditing techniques, provide advice, and decide on a package of equipment for the 
demonstration projects. Assistance continued on subsequent visits to finalize the equipment 
specifications. 



2.3 Demonstration Projects 

Based in part on the recommendations of the energy audits, some projects were selected as 
demonstrations. Competitiveness was also part of the selection, based on a criteria including 
payback, replicability, and the ability to showcase US equipment. US-made energy efficiency 
equipment was provided to the participating industrial plants. These plants were responsible for 
providing ancillary local equipment, installing and commissioning the equipment. The local 
consultants also designed and implemented monitoring and evaluation programs to assess the 
actual costs and benefits of the demonstration projects. 

3.1 Advisory Reports 

The energy audit advisor reports assembled in Volume I represent work Hagler Bailly Consulting 
energy efficiency experts conducted as advisors to the local consultants. 

3.2 Final Audit Reports 

Volume I1 contains the final audit reports which represent the work conducted by the local 
consultants. 

3.3 Monitoring Reports 

Volume I11 contains the monitoring and evaluation reports prepared by the local consultants. 

Hagler Bailly Consulting, Inc. 
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Optimization of temperature modes of operation 

and burnina process in qlass furnace of Crvstal - Pernik 

Introduction 

The present contract signed by "Crystal" Pernik and Risk Engineering Ltd is 
included in the program of USAid (represented in Bulgaria by RCGIHagler Bailly, 
Inc) for energy efficiency. 

The goal of the present study is energy an analysis for glass furnace "Furco" to 
be made to amend the mode by modernization of the system for temperature 
control and optimization of combustion in the furnace. The final goal is to realize 
real economy of the basic technological fuel - natural gas by not big and 
inexpensive measures. Such formulated goal is exclusively topical for Crystal as 
the price of natural gas in 1994 increased about two times creating serious 
problems to the factory where the energy component for the final product - glass 
represents 213 from the total manufacturing costs. 

1 .Short description of factory "Crystal", it basic equipment 
and technology 

The "Crystal " - Pernik is the oldest glass enterprise in Bulgaria. The annual 
capacity of the factory is 4.5 millions m2 sheet glass (on the base of 2 mm 
thickness) and 150 thousands tempered car glass (type "securit"). Now as a 
result of the total recession in Bulgaria's economy of the factory is working below 

: it's normal capacity. 

I The main production of the factory is sheet glass - 80 % of total output. The 
factory operates with one glass furnace type "Furco" equipped with 4 machines 

: for withdrawal of glass band. The first design of the factory, provided equipment 
' for burning gas, generated from low rank coal extracted in the region of Pernik. 
The furnace was later modernized consequently for work with fuel oil and 
liquefied propane butane. The last modernization imposed natural gas as basic 
fuel. 

The glass furnace "Furco" is a pan type furnace with low disposed recirculating 
system for continuous activity. The pan furnace is conditionally subdivided to 
melting and cooling parts. The melting zone has a total mirror surface of 94 m2 
and the cooling zone with the furco's channel of withdrawal machines together - 
143 ma . The molting zone is deep 1.2 m and the cooling zone - 1.2 m. The 
furnace is equipped with 4 pairs of burners disposed one against other on the 
lateral walls with output width of 1.8 m. Every pair of burners depending on its 
disposition in the melting zone is equipped with different heat power gas nozzles. 
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The flame space of the melting zone is separated from the cooling zone by 3 
screens. The set up of these screens is enforced by the temperature conditions 
and is accounted for decrease and elevation of the temperatures in the cooling 
part of the furnace. For isolation of the gas space of furco's channels and 
ensurance of the necessary temperature for shaping of the glass band in the 
furco's channels are constructed screens immersed 100 mm in the glass mass. 
For neutralization of the convective streams in the melting zone between the 
screens are disposed 2 floating bridges 600 mm high. 

The melting piscin is constructed from refractory blocks "Korthartzag" and of the 
working channels from blocks "Bacor". The vault of the furnace is constructed 
from silica bricks and the vaults of the burners are constructed by chrome 
magnesite bricks. 

The burners are provided with regenerative chambers and every pair of them 
with the related chambers found out self operating section. For I, II and II 
sections the filling is type "Amercan cradle" and for IV section type "Lihte". The 
filling of the chambers is from chrome magnesite bricks. The active zone 
dimensions are: height - 5 m., width - 2.75 m. length - 3 m. So constructed filling 
ensures sufficient high temperature for the air for combustion. 

At the end of the pan furnace are disposed 4 "Furco" machines for withdrawal of 
the glass band Two machines are disposed in one cross, other two on the 
second cross. In the glass mass under the withdrawing machine is immersed ,, a 
boatii (nozzle) from high quality chammote mass, which serves for primary 
shaping of the glass band. There are special requirements relating to the 
dimensions of the nozzle and the roughness of the surfaces as these are the 
factors influencing the quality of the glass. Immediately after the nozzle, laterally 
of the glass band are mounted the coolers, which represents metallic sheet plane 
hollow bodies where circulates cooling water. Their purpose is to cool down the 
glass band immediately after coming out of the nozzle. On the depth of 
immersion of the nozzle in the glass mass depends it flow. The defined depth of 
immersion is realized by the activity of lever mechanism. Above the boat in cast 
iron vertical shaft consisting of separated sections is mounted the mechanism for 
withdrawal of the glass band. It consists of 15 pairs equal diameter asbestos 
rolls. The rolls are turned on by el. motor coupled with gear. One of every roll in 
the pairs is steady and the second is movable so it can be brings near or 
recedes from the unmovable so the thickness of the band to be controlled. 
Between the rollers there are sloped metallic sheets protecting the band from the 
dropping crushed glass particulate. 

The main condition for receiving the quality of the sheet glass is the steady 
chemical composition of the glass mass and the temperature -mode of the 
furnace. 

The used glass mass in "Crystal" for the production of qualitaty glass has 
following composition: 

Risk Engineering Ltd 5 



Si02=73.3+0.5% 
1.6f 0.3% 

CaO=6.8&0.2% 
MgO=4.0&0.2% 
NaO = 14.07rt0.5% 
SO3=O.3+0.5% 

The pan furnace is supplied with a glass mixture and glass crushed particulate in 
relation 75 -80% to 20 - 25% supported in quoted limits. The quality of the 
mixture should to be very high about homogeneity. The deviations of the 
components from the limits should not exceed h(0.5 -I)% and the humidity 
should be in the limits of 4.8 to 5%. The used crushed particulate should not 
contain an alien elements as stones, metals etc. and should have the same 
composition as the glass mass in the furnace. 

Premature prepared mixture is passed to the furnace from special bins by 2 rotor 
mixture filler wide 1.2 m. The right filling and distribution of the mixture and the 
crushed glass particulate is an important condition for optimal control of the 
melting process. The level of the glass mass is continuously supported and is 
controlled by electronic levelmeter (EL). The deviations in the level at operating 
EL are changed' in the limits of +0.2 mm. It's previewed possibility for manual 
control of the furnace supply meanwhile keeping constant level of the glass 
mass. 

The melting of the glass mass is the most important term in the whole 
technological process of production of sheet glass. This is a complex of a 
complicate physical chemical-physical and chemical events and reactions. It 
can be divided into 5 successive phases: 

1. Silicateformina - This is a process of transformation at high temperature 
of carbonates, oxides and other compounds in silicates. After finishing of this 
process it can't be found the materials in their primary type. Chemically this 
phase can be characterized as reactions in solid state. 

2. Glassforming - It's characterized by forming complex compounds 
interacting between themselves and dissolving in each other. The melted 
material is not yet glass as technical product. 

3. Degasation - This is a phase at which the temperature is -increasing to. 
maximum besides the viscosity of the melted glass mass is decreased. The 
phase is characterized by intensive separation of gaseous products from the 
whole surface as bursting bubbles. At these conditions degasation is 
accomplished to equilibrium situation. 

4. Homogenization - The melted glass mass is kept some times in the 
same or lower temperature and as result of the diffusion acquires homogeneity of 
the chemical and physical properties. 
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ooling -This is a phase at which the temperature of the glass mass is 
decre;: to the rate at which it achieves the viscosity convenient for shaping. 

A defined temperature of the glass mass, time and place are required for 
the right development of each of the phases. The keeping of constant 
temperature mode for every phase has exclusive importance. The control of the 
temperature mode is performed by thermocouples placed alongside the vault of 
the furnace. The following temperature mode is established in the practice: 

1. Temperatures in the melting zone: 
- between I and II burner 141 0-1 420°C 
- between II and Ill burner 1460-1 480° C 
- between Ill and IV burner 1430-1 440' C 
- between melting and cooling zone 1 305O C 

The temperature mode in the melting zone is kept with precision +100C 
2. Temperatures in the cooling zone: 

- temperature in the right cross 11 80°C 
- temperature in the left cross 1 185OC 
-temperature before machine 1 1 10O0C 
- temperature before machine 2 1 095OC 
- temperature before machine 3 1 1 OO0C 
- temperature before machine 4 1 1 OO°C 

The temperature of the furnace is controlled periodically by the operational staff 
@ besides the thermocouples by optical thermometer. 

An important condition for preserving the constant temperature mode in the 
furnace is the exact observance of the time for conversion of the flame direction 
performed automatically every 20 minutes by switching over of gas and air tracts 
by vexel device "Kuning". The exact observance of the time for conversion 
ensures constant temperature mode in the regenerative chambers and in the 
furnace. Same purpose is aimed by the support of constant pressure above 100 
mm from the mirror's surface of the glass mass in the area of the central cross at 
0.01 to 0.02 mm Hz0 with maximum deviation off  0.005 mm H20. 

The support of maximum overpressure of the furnace is realized by the natural 
draft of the stack which is kept constant 42&mm Hz0 measured behind the 
control slide valve. The temperature of the exhaust furnace gases of the is kept 
constant and before the vexel device has value of 4000C*20°C. 
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2. Fuel price analysis in 1994 

@ The orice of used fuel defines the basic costs for the aroduction of sheet oass. 
This js the reason why an analysis of the change in the prices of two kinds Gf fuel 
has been made: gas and heavy fuel oil containing 3.5% sulfur. The change in 
price is shown in Fig.3. The prices are presented in local currency but for some 
characteristic periods they are presented for comparison additionally in USD. On 
the basis of statistical data the following conclusion can be made: 

1. In the first half of 1994 the prices of natural gas and heavy fuel oil 
increased by constant value every 15 days. By the end of June this increase 
doubled the primary values and now the prices are close to the average 
international prices (natural gas 100$/10~ m3, heavy fuel oil 133$/t). 

2. The above fuel prices tripled in the first half of the year in leva but this is 
not representtive because of the changes in the lev/dollar exchange rate 

3. In the second half of the year the prices in leva changed unevenly in line 
with the exchange rate and alternated around the average international prices 

4. The fixed ratio between the prices of natural gas and heavy fuel oil is 
kept and the price of gas was 75% of the heavy fuel oil price. Only at the end of 
the year the heavy fuel oil price were raised. 

a 5. The increase of the prices for 1994 is: 
- natural gas from 1771 levall o3 m3 to 651 1 levall o3 m3 (from 54$/1 o3 m3 

to 1 OO$/IO~ m3) 
- heavy fuel oil from 2530 levalt to 9301 levait (from 77$/t to 143$/t) 

6. The international trend for average increase of the natural gas price is 
: not valid for Bulgaria because of the price forming influence of various other 
.': factors. 

; 7. The natural gas and heavy fuel oil prices do not correspond to the 
general economic development of Bulgaria. 

Taking into account the relatively high gas price for the Bulgarian conditions, the 
problem for the effective use of natural gas is a prominent one. 
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3. Analysis of glass furnace "Furco" operation 

Long term statistical data were gathered for estimation of the glass furnace 
operation. Subjects of attention were the temperature mode, subpressure in the 
furnace and the glass thickness, factors influencing the quality of production and 
the rational use of natural gas. 

In the investigations of the furnace temperature mode of the were used the 
existing thermocouples and where the construction permits the temperature was 
measured intermittently by optical pyrometer. The scheme of measure point 
positions is shown in Fig.4. The results are represented in tables ls17. In every 
table figures the results from measurements for one workday by 1 hour interval. 
For the comparison goal the productivity of the furnace and the consumption of 
natural gas are given. The results of observations indicates that the furnace load 
is constant and the temperature mode of the different zones is kept steady. The 
temperatures in the measurement points practically are near to optimum values. 

The question for assuring of reliable control over the temperature mode of the 
furnace is very topical. A temperature control system aged 20 years and is 
amortized is implemented In the glass furnace. One part of the thermocouples 
are burned, the recorder is also amortized and the measurements are not 
reliable. That's why the authors propose immediate replacement of the 
temperature measurement system in the furnace. By realization of the system 
one economy of 2% natural gas can be achieved. Additionally the quality of the 
molten glass material would be ensured. ( degasation, homogeneity, necessary 
viscosity). 

In conclusion we can say that the main conditions for quality assurance of the 
production - keeping the optimal temperature control is fulfilled by the continuos 
efforts of the operational staff and if a new temperature measurement system is 
implemented this would amend to a large degree the operation of the glass 
furnace. 

Along with the keeping of the temperature mode of the furnace the staff controls 
the overpressure in the gas volume of the furnace. This is necessary to prevent in 
leakage of cooi air in the furnace and cooling of the glass mass, events leading to 
overconsumption of natural gas. In the existing situation the assurance of 
necessary overpressure is connected with considerable difficulties caused by the 

' unreliable operation of the appliance. The slide valve mounted before the 
chimney and controlling the natural draught by signal from the gas volume of the 
furnace is amortized and needs replacement. At definite modes it can not insure 
the narrow limits for regulation of necessary overpressure. The effect of 
implementation of one system for insurance of minimal overpressure is 
analogous to the system for temperature control. 
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The third question connected with the quality of the sheet glass and the economy 
of fuel is glass thickness control. Now this control is fulfilled manually over the 
ready production. This prolongs the time for reaction and setting up of the rollers 
of the drawing machine. The operational staff prefers to operate with surplus 
tolerances for the glass band thickness (in the frame of the standard) which 
ensures more reliable operation of the machines but is accompanied with 
overconsumption of glass mass. A system for automatic control of the glass 
band thickness will eliminate the above mationed problems and will ensure 
continuously high quality of the production. Such system will permit a production 
of 2 mm glass to be organized and to prepare the conditions for auto glass 
,,Triplex" production, as well as other specific glass production. Implementation 
in operation of the system grants a minimum 5-7% economy of natural gas. 

Considering the operation of the glass furnace ,,Furco" it's clear that by 
relatively small investments for implementation of a new system for temperature 
measurement, system for control of over pressure in the furnace and a system for 
control of glass band thickness economy of 8-10% natural gas can be realized. 

4. Heat engineering measurements and heat balance of 
glass furnace "Furco" 

After some observations and delivering of statistical data for the operation of the 
furnace some heat engineering measurements needed for heat balance were 
made. The air distribution trough the different section, gas analysis and the fluid @ temperatures were the subjects of main attention. 

The total quantity of air supplied to the furnace as well as separate section 
quantities are measured. In the same points where the air flow is measured air 
temperature is measured also. The measurements are made by the specialized 
devices furnished by USAid for energy efficiency purposes. The scheme of the 
measurement points of air flow and air temperature are represented in Fig.5. The 
multiple repetitions of measurements in the indicated points shows high rate of 
homogeneity of the stream i.e. the section for measurements are rightly chosen 
and the results are reliable. 

In parallel with the air measurements an outlet gas analysis was made. The 
scheme for disposition of the gas analysis points is represented in Fig.6. The gas 
analysis .is realized in every section in two-points for everyone of the section 
sides, in input and outlet of the regenerator. The measurements are made by 
portable gas analyzer ,,BACHARACHi'. Separately one gas analysis for total 
quantity before the vexel appliance is made. In this way the operation of every 
section and all furnace can be checked. 

All measurements are made in continuos mode of furnace operation. For the 
period of experiments the forth section of the furnace was not included in 
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operation. The practice established that in this way are ensured better conditions 
for elevate drawing of glass band. 

The results of air measurements for two characteristic experiments are 
represented in the following table: 

nt points 

total air 
air I section 
air II 
section 
air Ill 
section 
total air 
air I section 
air II 
section 
air Ill 
section 

air pipe 
diameter 
[ mml 

- 

average 
stream 
velocity 
[ m/sl 
9.78 
2.62 
24.60 
6.48 

Temperatur 
e 
[ "CI 

air flow 
[ m3/h] 

From the presented results is clear that the air flow on the separate burners is 
unevenly distributed independently from their heat power. For the same period of 
measurement by the mounted on the furnace gas meters was measured the gas 
flow to the separate sections which is: 

One rough comparison between the real measured air quantities and theoretic 
needed quantities shows, that to the first section was supplied hardly half of the 
needed quantity of air, while to the second section is passed four times more 
than. the theoretic quantity and for the third section - 1.5-2 times less. This 
predetermines one badly organized burning process in the volume of the 
furnace, which was affirmed by gas analysis of the outlet gases. It's obvious that 
in the flame furnace space a redistribution exists between the quantities of 
natural gas and the air entered through the separate sections. On the other hand 
as all in the furnace is passed 1.8 times more quantity of air than the theoretic 
needed for the burning which predetermines the overconsumption of natural gas. 

1 11.30.94 
320 mJ/h 
400 mJ/h 

1 date 
l section 
II section 
Ill section 
Total 
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The construction of air pipes to the separate sections don't permit control of the 
air flow to them. That's why the ratio air-fuel would be regulated in some limits by 
decreasing or increasing the natural gas quantity. Most expedient way in the 
occasion is one correction of the ratio air/fuel by decreasing the total air quantity 
for burning. Constructive changes in the system for receiving and distribution of 
the air are not possible now, because one such action needs shut down of the 
furnace. After consultation with the operational staff one correction in the air 
mode is necessary. The accomplished gas analysis on the separate sections 
affirms the high difference in the burning process along the furnace. The excess 
combustion air coefficient on the different sections was changing and the alone 
explanation of that fact is an intensive redistribution of the air and the fuel in the 
furnace. The measured a values on the sections are: 

l section a= 1.45 
II section a= 1.02 
I 1  section a=1 .29 

Those values don't correspond to direct calculated values given in the following 
table: 

Section a as ratio of measured a measure by gas 
natural gas and air analyzer 

l section 0.66 1.45 
II section 4.33 1.02 
I l l  section 0.77 1.29 

1 IV section not in operation not in operation I 

It's obvious that the furnace process are accompanied by internal for the furnace 
redisthbution of fuel, air and furnace gases. 

The m'easurements of smoke gases before the vexel appliance give expressions 
for the burning process and defined the efficiency of operation. The measured 
valueg are: 

From here can be defined the losses with outlet gases defining the efficiency of 
the furnace (The proposals for more detailed investigations for the burning 
process and reconstruction of burners and air distribution will be made after 
signing of additional contract). 
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6. Implementation of system for measurement and control 
of the temperatures in the furnace 

It is obvious from the analysis of the furnace operation that the primary and most 
important task for the improvement of its operation is ensuring temperature 
control in the different zones and keeping it in stringent limits. This will grant on 
one hand fuel savings and on the other hand will increase the quality of the sheet 
glass. 

After market investigations the consultants propose the use digital recorder 
model MCR-412/A007-00 manufactured by ,,Barber Coleman" - USA. 

The proposed recorder is unified recorder with 32 inputs. The presentation of the 
data can be made in text format as well as in graphics. The device is universal 
because it can show not only temperatures but other different parameters as 
well. The constructed on the base of microprocessor MCR6 corresponds of the 
highest requirements for operation of industry conditions. It is easy for use and 
reliable in operation. 

REL proposes the digital recorder to be used not only for temperature control but 
for other control systems as control of the pressure of gases inside the furnace, - 
control of the excess of air etc. Its oossibilities oermit it. 

The company ,,Risk Engineering" which is the consultant of Kristen participated 
in procurement of MCR6 funded by USAid. The company was advised and 
supported in all activities connected with the energy saving measures in Crystal 
by RCG/Hagler, Bailly Inc. REL uses the opportunitiy to thank the co-operation in 
realization of the first phase of the project and for the delivery of MCR6 
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Protocol 

On the base of the signed Contract #28/94 between Risk Engineering Ltd (Sofia) 
and Crystal Pernik a commission by: 

1- Kamen Radivoev REL 
2. lordan lliev Crystal Pernik 
3. Mitko Stoianov Chief of department ,Sheet Glass" 

Accepted after 72 hours.operation delivered and mounted in department ,,Sheet 
Glass" recorder ,,Barber Coleman" delivered by ,Risk Engineering" on the 
program Energy Efficiency - USAID. 

The device is in complete functional availability. The commission has not 
remarks. It recommends one careful observation of device operation in the 
grantee period. 

Commission: 
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5. Expected economical results 

1. Implementation of temperature recorder MCR-6 
economy 2% 
quality of the glass 

2. System for cooling water temperature control for glass band coolers 
economy 2% 

3. System for measurement and control of the glass band thickness by laser 
beam. 

economy 5+7% 
thickness of glass 52mm 

4. Restoration of normal operation of the pneumatic actuators and the all system 
of pneumoautomation by mounting of new oilless compressors 

economy 2% 
quality of the glass 

For calculation of expected economical results we proceed from the assumption 
that: 

- average annual consumption of natural gas of the furnace ,,Furcon is 8.5 

3 3 'log m::atural gas price at the end of 1994 is loo$/ x10 m 

The complex effect from the realization of the different technical solutions in 
general consists of two parts: 

- clear economical part represented by fuel economy which can be 
substantiated and calculated 

- sheet glass quality improvement or discovering of possibilities for 
production of new kinds of glass (for example: with thickness less than 2 mm), 
which is difficult to express by economical effect. 

We are focusing our attention to the first part 
1. The engineering estimation for the first technical solution ( improvement 

of the temperature control in the furnace give as economy of natural gas 2%). 
Therefore the annual economy at one average furnace load will be: 

2. The realization of the system for cooling water temperature control for 
glass band coolers by improvement of the temperature mode and decrease of 
the waste will give economy accordingly the expert estimation of minimum 2%. 

The average annual savings will be 
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RECOIVMENOEC ACTION - ENERGY EFFlClENCY OPPORTUNITY 
- 1 -  - 

?&' Prepared for US. D and RCG/Hagler Baiily 

Plant name: 'XRIXTAL PBNIK L!I'D 

Address: 2300 ~~1111(, BVLMU 
72,.q-;.> .,T - . ' , -~*=-- .  -,n-.--- --.-.-,-.--?i.-.-.-., . -- 

. ~ . J I C ~ ~ Z P J ; : S  ::size: -b-.d-lAd ;-=,;---,.,a?',: -.-:-A 2 A: .-- ,  a -:,a 

doesn" pperrnlt automtit;ion o f  the techzologic r o c e s s ,  

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 

I t g s  recorriiendsd t h e  o ld  way of incorrect measurement t o  be changed and ' f o r  t h i s  

purpose t o  be implemented new multipoint d i g i t a l  recorder which has enon& 

p o s s i b i l i t i e s  f o r  input s igna ls  of  the ex i s t i ng  thermocouples, 

This w i l l  allow s t a b i l i z a t i o n  of the burning process and saving of energy(ratura1 g 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Electricity Fuels, heat and steam: Total cost 

Peak Energy G~~ $/year 
kW M W h l ~ e a r  ~dnrj/~ .ar 

Baseline - exiting conditions 
" W G  

After recommended action 8710 

Net reduction 170 17000 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: I c O S ~ B ~  Notes 

Engineering design . 1 3000 1 
Equipment procurement 8000 

Equipment installation 500 

Equipment commissioning 

FOTAL INSTALLED COST 11500 (b) 

Estimated increase in annual (non-energy) operations and maintenance coast: 1000 (c) 

PAYBACK PERIOD: (b) I I1500 

(c) 7 1  
= years 

( 4 7 1  - 

RECOMMENDED IMPLEMENTATION SCHEDULE: 
I. Observation of imp$ement o?fmtioa d-wing warrant1x.r period 



3EZGXMENDED,ACTI'JN - ENERGY EFFICIEi'.!CY OPPORTUNITY 

Prepared far "&and ~ ~ ~ i ~ a ~ l e r ~ s i l i ~  

- . . . . . . . . . . .  FINDINGS C3i\lCE,rii'lic!G ZXiT!NG CONDIIICI\IS: --  --: . .- - . . . . . .  ... . . .  . - ..~- . . - . . - , . , . - . . . . . . . .  - , -. ... ... .. - < - ,  - .  ~ . ,  . 
. . . .  

-. . . . - ,. - . - . ....... . - . -. . . .  - .  - 
.-- , . . . .  . . . . . . - . . . .  ;-.- .?r.7-.-- -> - .-r . . . .  - - - - - - - - -  . . 

. . . . .  
- .  . - 

. . . . .  - -  . .- ? . -- . . 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Electricity I Fuels, heat and steam: Total cost 
Peak Energy o i l  water mainten. slyear 
kW MWhJyear slyear  $/year $/year 

Baseline - exiting conditions 
185 

After recommended action 115 

Net reduction 70 560 4290 9290 2000 28300 
(a) 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: Cost $ Notes 

lngineering design - 7500 1 
3quiprnent procurement 48000 I 
Equipment installation I 1300 

Equipment commissioning I 
TOTAL INSTALLED COST 56800 (b) 

Estimated increase in  annual (non-energy) operations and maintenance coast: 4800 (c) 

PAYBACK PERIOD: (b) -1 
1 - year2 

(a) [  28300 (c) [ 4800 

RECOMMENDED IMPLEMENTATION SCHEDULE: 



RECOMMENDED,LCT!ON - f NEHGY EFFICiENC'! OPPORTLINIT" --- 
2 I,, 

? repa red  i c r  U M D  a n d  3CSJi-lagler 3aiiiy 

Address :  23CO 9ULrnYL9 
S i l d j i ~ r 1 z  name:  -7pn-7~ -- rr. ,  7 . - \ 7 , - - 7  ? T ? T ; ~  ------- . . ---,-., - -  - " ' ..2-=- :-%A --L.-&'d 2 7 . -.-, >-, , -. .. . . .. . 7 -,. ., 

RECOMMENDED ACTION TO iMPROVE EFFICIENCY 

I n s t a l l  systems f o r  artomntic coatrol of the cooling -;:et er ternperatu- on  each foxr 

of the pulli.ng nachines. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Electricity I Fuels, hea t  a n d  s t e a m :  I Total cost 
P e a k  Energy Ges $ /yea r  
kW MWhIyear ~ r ? ~ + e ? r  

Basel ine  - exit ing condi t ions  
I 

~ f t e r  t e c o m r n e n d e d  ac t ion  

Net r t duc t ion  I70 17000 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: I Cos t  $1 Notes  

Engineering d e s i g n  

f quiprnent  procurement  1 32510 ( 
zquipment  instal lat ion 1 800 ( 
zquipment  commiss ion ing  I I 
rOTAL INSTALLED COST 5200 (b) 

Zstirnated i n c r e a s e  in annual  (non-ene rgy )  ope ra t ions  a n d  ma in t enance  coas t :  400 (c) 

experimental system are very good. 

2. Estimste real  savinzs o f  natural pas 



/ RECOMMENDED,ACTION - ENERGY EFFlCiENCY OPPCRTUNITY 

Prepa red  fo r  "&and RCGiHagler  Baiily 

Address :  2 .?,GO PEKG:, 3zLCAzLl 

name :  '<Qm,*l.y ;;-tLT-zh:g:j. ;?; -?rr -'-m---7------.. 7 .-7- ..-..-. 5. ' . J - - . h d ; . &  ' -..- 1 

Ai'TiG1: NO. AX13 SFi!EC i )ESL"Ri?TiOl :  . . . . - . - . . - < -> . - . -. m . .--- - . , . . .- . - - . . .  , . .  . - .. . ,.., ---i ..,., z:' 
- - . . 

- - '. 

d i v e r s l m s  i n  &-lass thickness. "is l e a i s  'o ova--cons~~?ticn o f  g l a s s  m a t e r i a l s m t r u  

@s)* U n i n t e r r u p t e d  2nd precise m e a s u r i n g  3f t h e  4 y l i - k ; -  acd r ea l i se  d i r e c t  saving of 

natural gase A t  the moment m e a s u r e m e n t s  or- the f inished p r o d u c t  are t a k e n  manually. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY It i s  n e c e s s a q y  t o  install o n  each o f  t k  

f o u r  m a c h i n e s  systems f o r  u n i n t e r m p t e d  measuring o f  m o v i n g  glass band. S y s t e m s  b a s e d  

o n  laser  s e n s o r s  a re  m o s t  sui tabl~ & p r e c i s e .  

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Base l ine  - exit ing cond i t i ons  

COST-BENEFIT ANALYSIS: 

After r e c o m m e n d e d  ac t ion  

Net reduct ion  

I I 

-0TAL INSTALLED COST I 43100 I (b) 

Electricity 

(a) 765 

PROJECT COST ESTIMATE: 

ing inee r ing  d e s i g n  

Iqu ipmen t  p rocu remen t  

i qu ipmen t  instal lat ion 

iqu ipmen t  commiss ion ing  

. - f 
. . 

i s t ima ted  i n c r e a s e  in annua l  (non-ene rgy )  ope ra t ions  a n d  ma in t enance  coas t :  ,,,-,, (c) 

Fuels, hea t  a n d  s t e a m :  

G ~ S  
I $ x ; ' ~ ~ ~ ~ ~  

P e a k  
kW 

1 
76500 

47"" 

'AYBACK PERIOD: A 7 Tnn I 

Total cost 
$ /year  Energy 

MWh/year 

Cos t  

2 70C 

39200 

T?Co 

3ECOMMENDED IMPLEMENTATION SCHEDULE: Apply f o r  help f r o m  i n t e r n a t i o n a l  banks 

Notes  

:funds) f o r  preferential financing o f  the p r o j e c t ,  as the p l a n t  has n o  resourses . 



3. The realization of system for measurement and control of the glass 
band thickness by laser beam will permit one thickness for example of 2 mm. 
Now the Bulgarian standard permits nominal thickness of 2 mm, the real value to 
be in the limits of 2f0.15 mm, which is used by the operational staff in the plus 
tolerances for ensuring more reliable operation of the drawing machines. 

In this occasion overconsumption of glass mass will be 

respectively same procents of natural gas. 

By the system which ensures nominal thickness or even possibilities for 
operation with minus tolerances can be realized as minimum 7.5% savings of 
natural gas. 

4. The restoration of the pneumoautomation device operation by mounting of 
special oilless compressors will permits the faults of the devices and the troubles 
in the modes of the furnace connected with the operation of those devices to be 
avoided. The savings by that measure are estimated as minimum 2%. 

The average annual economy will be: 

NOTE: The more detailed proposal for modernization of the supply of air 
to control system is made in ,,Proposal for participation in the second 
phase of the program of USAid - Energy Efficiency in Bulgariau. This 
proposal was made by ,,Risk Engineering Ltd" for the needs of Crystal 
Pernik. 

The total annual economy from the considered technical solutions for the glass 
furnace ,,FurcoU will be: 

The expected total expenses for realization of the proposed measures are: 

The payback period of the investments is: 

PB= E/C.l2=7.3 months 
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UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- BULGARIA 

FINAL ENERGY AUDIT REPORT 

for work at 

KMH Belovo - AD 

Nikola Stankov, CEM 

Rarnpov & Son Co. 

for 

Hagler Bailly Consulting, Inc. 



1. Plant information 

Name of Enterprise 

Address 

ENERGY AUDIT REPORT 
Prepared for 

USAlD and RCGtHagler Bailly 

be lovo  - P3lE-l EELOVC / B u l e e r i z  

Telephone 

Fax 

Contact person 

Title 

Telephone 

2. Energy auditor information 

Dates - audit started: 01 .02.19% audit completed: 3' 05* 094 

Energy audit company RU?POV 6( SOPT CO . 
Energy audit team leader Enp. 1,:ikola Stsnkov - Ph. D.., . CEX 

Address 

Telephone 

Fax 

1612 S o f i e  , S ~ : o l j a n s k a  S t r .  3 , 31.56/V/49ap. 

Bulgaria 

E-mail: atanas,ivanov.2infolink.infotel.bg 



3. Energy audit information 

Energy audit focus - describe the major tasks, or areas of the plant, which 
were investigated during the energy audit: 

Boi ler  Devartement ; 

IWceup Water Supply ; 

Sttam and Condensate Sys tem;  

HVAC System ; 

Paper Kachines and T e c h n o l o ~ i e s  : 

Energy efficiency - in the energy auditor's opinion, what were the most 
significant findings of the energy audit: C 

2, Low Condensate Recovery Rate. 

3. Absence of Steam , Neat and Makeup Water Flow Peasurements. - 

4. Low Rate of Control and opera t iona l  communication, 
I 

5, Low Energy Eff iciency due to some di f ferences  i n  operation 
Schemes from Designed. 

6. S ign i f i can t  Losses i n  the Compressed A i r  System, 

New experience - in the energy auditor's opinion, what were the most 
significant lessons learned during the energy audit: 

1, We have go t  acquainted w i t h  a new i n d u s t r i a l  technology 

- t h e  pager production. 

2, The usage o f  modem- measuring equipment (purchased by US-4ID) 

is helped us signifficant, 

Z .  New soph i s t i ca ted  approach t o  the  energy m d i t ,  



4. Energy savings 

List the energy efficiency measures ALREADY IMPLEMENTED, during the 
course of thk audit (if any): 

Descri~tion of measure Fuel saved Savinqslunits 

l y  ear 

/year 

/year 

/year 

/year 

/year 

Pavback 

years 

years - 
years 

years 

years 

years - 



4. Historical production and energy consumption 

1. Summarize the recent production and energy consumption at the plant in 
physical units (also list the type of units per year, i.e. tonslyear, kWhlyear 
etc.): 

Year: 1990 1991 1992 1993 . UNITS 

Production: 

Tissue 351 07 

heavy fuel oil: 20040 

diesel fuel oil: 

natural gas: 

coal: 

electricity: b5013 

steam: 

other (describe): 

Enerqv/Production index: 

thermal 3.423 

electrical 1,852 



5. Historical energy costs 

Summarize the recent energy cost at  the plant, for the base year of the audit 
and following years, in terms of  money per year: 

Year: 1990 

heavy fuel oil: 160.10~ 

diesel fuel oil: 

natural gas: 

coal: 

electricitv: 

steam: 

other (describe): 

Remark: I n  the ca lcula t ion  

1992 1993 UNITS 

a re  used t he  recent  energy 

prizes. (July,  1994) 

6. Previous actions 

Describe any other projects which resulted in improved energy efficiency 
that .have already been implemented (or are already funded and in-progress), 
but  which were no t  identified in the energy audit. Describe the project, the 
source of the idea, the approximate cost o f  implementing the project, and 
the source of  funding: 

Reconstruction of one high pressure bo i le r  and its ' bu rne r s  

f o r  operation with new fuel- - na tura l  gas. The burners 

(4 pcs.) are with high eff ic iency,  and automatic control 

of air-fuel  ratio.The aproxisate cos t  of the  p ro jec t  i s  

about USD 209 000. O w n  and goverment funding. 



7. Detailed forms - required 

Complete and attach the following forms: 

Fuel, steam, or heat energy consumption - 12 month audit period 
(complete for each major fuel type for areas studied) 

Steam generation - 12 month audit period (if plant has boiler) 

Energy balance - fuel, steam or heat 

Electric energy consumption - 12 month audit period 

Electric energy generation - 12 month audit period (if plant has generator) 

Energy balance - electrical 

Action plan - summary of energy efficiency project opportunities 

Recommended action - energy efficiency opportunity r 
(complete one for each recommended action) 
(attach additional details if required to  justify project) 

@ 8. Narrative 

Provide any other information which would be useful to  USAID and 
RCGlHagler Bailly: 

There were some difficulties with the fuel supply and with 

the sales durixg the observed period , especially in 1990 

and 1991 . The low energy efficiency , identified in the 
audit is due to the low energy prizes during the previous 

years and the absence of a real host of the plant. 









'LECTRIC ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
.epaod fa USAID and RCGMaglw Bailly 

Plant name: l;ru BELOVO - AD 
Adchess: 

Belovo - Bulgaria 
Auditor's name: N.Stankov, G,Rampov 
Report date: Ju ly ,  1994 

I Contract maximum demand (kW): -. - .  . .-.- - -. - - - - -  - .- I 
CONSUMPTION AND BiLLNG DATA FOR 12-MONTH AUDIT PERIOD: 

Total 
Cost 

-- 
Product. Index 

kwh per: f oh 
- - - . . - . 

t $ 4 ~ 3  

1643, i -- 
1722. f 
/8?2.,4 
4862.5 

1524-9 
/.7g 0. ! - 

2 / / /&5 . .---- 

I55s.4 

on plant conditions and changes 
. - - .---- - ---- 

Po& b m m d  dulng audk p b d  (kW): I 1 



:CTIONPIAN - SlJMMARY OF FMERGY EFFCIFNCY PROJECI OPPCMIUNflIES 
,epaal lor C6AIO cnd RCWHigler Bsllly 

P l m l n a e .  IQIH BELOVO - AD 
Address Belovo - Bulga r i a  
krd~tw's name. N.Stankov, G. Rampov 

SUMMARY OF RECOMMEPC€O ENERGY EFFICIENCY ACTIONS: 

Level control-condensate s t o r .  tank I ~ l i . 1 - - _ _ - -  14000 1 I --- 
ssed y i i r  c n v i n ~  

k?-l%%%~avv ~ i l  burners lor 

Condensate recovery 

-- - 

[ 11.  LOI IT & VOITH 2 cy l inder  flas_h_stoam loss 1 7000 1 !8!?%! 1 
1 12. l~ai3er machines steam control valves lbss 1.54~0 1 19200 1 

- . -- - 
Electric 



RECOMMENDED ACnON - ENERGY EFFICIENCY OPPORNNrrY 
P r e b m a  bf USAD and RCGMagla Barlly 

p1m-c KI.X BZLOVO - A 3  
Addmsr. Belovo- Bulgaria 

ACllON NO. 7 

I:.Stan?iov, G.Ram?ov 
Rcpon d a e :  J u l y ,  1994 
ACTION NO. AND BRIEF DESWIPTION: 

b?o*l Steamflovrneter f o r  f i r e t u b e b o i l r s  
r -  ' OF P U N T ~ f ~ ~ .  lThe lh,.hole P l a n t  
t ANGS CONCERNING EXISTING CONDmONS 

There i s  only one s t e m  .flowmeter i n s t a l l e d  i n  the  Paper I - 2 i l l  - a t  PI: 3 5  
(35 t / h  bo i l e r ) .  It  i s  not  poss ib le  t o  make a he& bplance o r  t o  evaluatb 
an energy ef f ic iency act ion,  I 

I 

RECOMMENDED ACTlON TO IMPROVE EFFICIENCY: I 

I 
I n s t e l l i n g  a steamflowmeter e t  the  f i r e t u b e b o i l e r s ,  it w i l l  be poss ib le  ! 

t m  neaasure continucusly the  t o t a l  s t e m f l o w  generated from the >or-erdf-1 

partmert and on t h a t  way t o  s t a r t  t o  evaluate  any energy e f f i c i ency  
ac t ions ,  

PROJECT COST ESTIMATE Cort NDQs 

EW-WI *ten USD ' 500 : I 
&wmem praunmrm USD ,3300 
Eqrrpmrmnrtrllrm~~ USD 500 . I 

E q u p ~ n t  temmarrmmg - 
TOTAL INnALLED COST USD 4300 @) 

. b: - P- 
-----. = approx, 2 yea r s  .. 

. . - I C  

RECOMMENDED IMPlEMENTATiON SCHEDULE 

-. 



RECOMMENDED ACTlON - ENWQY EFFICIENCY OPPOANNllY 
Pmp.nd  to r  USAD and RCWnmglr BuHy 

IACTION NO. 2 

p m t r ~ m a :  ICI'4H BELOVO - AD 
Addfur: 

Belovo - Bulgaria 
~udttors n m :  

N,Stanfrov, G.Rampov 
RcpMt eate: July, 1 9 ~ 4  

"IEF DEsmlpn0N~O*2 Makeup water f lowmeter ! 
, *'=4 OF THE PLANT AFFECTED: Power Department 
. .  INGS CONCERNING EXISTING CONDITIONS: I 

I 
Unt i l  now t h e  makeup water flow has been measured by t h e  capaci ty  and 

! 
operat ion time of the makeup water pumps , f i l l i n g  the  makeup water 

I 
I 

i : tank. This kind of rneasurrnent i s  very unaccurate and t he  mass and hea t  ; 
i balances a re  a l so  unaccurate. 
RECOMMENDED ACTION TO IMPROE EFFbXNCY: 

1 

I 
; To i n s t a l l  a makeup water flowmeter. That w i l l  give the  opportunity, 
: combined with the  proposed steamflowmeter, t o  make a mass and heat  b a l  

of t h e  P lan t  and t o  est imate the  condensate recovery r a t e  - which ; I 

increas ing  i s  one of t h e  major energy ef f ic iency act ions.  I 

1 
! 

i 
I 

r 

EPECTED RESULTS - mECl OF RECOMMENDATlON 

Can no t  be predic ted  
F u a h h a a u d s t M m  

I 
I 

I I LTwE I I 
IF k e  -exmmg condmonr I I 1 I 
I&- nwmmm+j M o n  ! I I f I 

I 

Nd - 
I (4 

COST-BENEFiT ANALYSIS 

P R h E e T  CDST ESTIMATE. C a t  
I 

Noks I 

'%m-w *gn USD ' 100 

E S U P ~ P -  USD 1200 
I 

E~upnwntmrt.u.bon USD I IOTr 

I 
I - - - 

Eumment wmrnnrrmlng - 
TOTAL INSTALLED COST USD 1400 

PAYBACK PERIOD 

;a: - IC.  

.RECOMM%3ED IMPLEMEKTATlON SCHEDULE. 

.- 



SECOMMENDED ACTION - ENERGY EFFICIENCY OPPORNNVY 
Prep& lor USAD end RCGMaghtr b i l l y  

A c n o N  NO. 3 

p m - . :  ZELOVO - AD 
Addnrs : Belovo - Eulgaria  

Audnor'r -: K .;. S t  ankov , G . Rampov 
~ e m t  date: Ju ly  , lr)94 
ACTION NO. AND BRIEF DESCRIPTION.I.;~ 
- "3 Boi ler  blovdown wasteheat recovery system 
: 3F THE PLANT AFFECTED. Power Deoartaent - 
'FINDINGS CONCERNING EXISTING CONDITIONS: 

According t o  the  designed scheme, the b o i l e r  blowdown waterheat hes t o  
I be recovered by a steamflashtank and condensate cooler. The necezsarv - 

control  equipment i s  no t  f m c t i o n i n g ,  the flash t2nlt  i s  i n  a good con- - 
' d i t i o n ,  but not  q e r a t i n g ,  due t h e  cont ro l  devices. 
RECOMMENDED ACTION TO IMPROVE EFFCIENCY. 

i To i n s t z l l  a l e v e l  con t ro l  sps ten  f o r  t h e  blowdom flash tank. 

! EXPECTED RESULTS - EFFECT OF, RECOMMENDATlON a: Fudi. heat vld  rraM ! Reduction o f  t he  hea t  l o s s e s  f'd I 
kW I~~~ I GJ/Y I 

t i  .c -txtsbng condnlonr - I I 1 m o d  
I t I ! ~ ~ a d r c b o n  1 -  I I - '  1 .- 

N d  tuhcbon i I ' 12400 2 . 2x1 €Ib (.I 

CXT-BENEFiT ANALYSIS 

P R M C T  COST ESTIMATE Cost N d a s  

~ n g k m m g  k t g n  USD 11000' 

E ~ ~ ~ m a r ~ r o c u n m e n t  UsD ; 3000 
~qrtpmam mst. lhon USD i 2000 ; 

E o u p m m  eornmtsssmtng I -  ! 

TCTAL INSTAUU) COST USD ,6000 . 

Eshmmm i n n c r e  m annual (nm--energy) opemom m a  mat- cost I (C) 

PAYBACK PERIOD 

-b:USD 6000 
- - - - - -  ---------. = 0.15 lye- 

6- lBGL 2 . 2 ~ 1 0 1 ~ .  - 
RECDMMEh'3EC It?PLEMEhSATiON SCHEDULE. 

%- 



SECOMMENDED ACTION - ENWGY EFFICIENCY OPPORTUNIN 
p m u ~  tor USAD m d  RCGMagIer Bully 

plant nune: n2-I CSLOVO - pa 
Addms: 

Belovo - Sulgariz 
Audltor't name: 

I.T.St~nkov, G , R e m p v  
Repon aate: 

July ,  1994 
DESCRIPnoN: I7094 Level c o s t r o l  system f o r  condensate s toreee  tank i - 

P 7F THE PLANT AFFECTED. 

-. 
Power Deprtment  

FINDINGS CONCERNING EXISTING CoNoInoNs: i There i s  2 condensate s torage tank feeding the  

r e n t  steam consumers and the  b o i l e r  makeup water. On t h e  l a s t  l i n e  the re  

i bo i l e r s .  It i s  fen by t h e  continuously recovering condensete i r o n  d i f f e - I  

i s  only a h a n d c o ~ t r o l  valve. Often happens t h e  tank overflo~qs. 1 
FiECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

1 

To i n s t e l l  B l e v e l  cont ro l  system ac t ing  on the  makeug water i n l e t  t o  thd 
, storage tank. A l l  recovered condensate can be used and some of t h e  make- 

up water can be saved, 

MPECTED RESULTS - EFFECT OFPECOMMENDATION: 
MLI.h!!uldnsam. .TotJSenl 

Makeup water saving 
kW I I B G L ~ ~  1 

e -unbngmndmens - I I 4COO ! 80000 1 
I I 

I f I i ~ h n  mcornrmnded men I _ I -  
I 

I 
I 

~ e t  wueoon I 4000 80000 ' (a) 

COST-BENEFIT ANALYSIS 

PROJECT COST ESTIMATE: -1 Notes 1 
- 

h l g n  USD' 200 ' 
E s w ~ n r  ~roevramcnt USD 200 
~quprnern USD,  200 

I 

Equpmem oemmussvwung - i 
TOTAL IN STAUED COST USD8 600 @, I 

PAYBACK P WIDD. 

BGL :n 80000 - - 
RECOMMENDED IMPLEMENTATION SCHEDULE 

i 
I 



I RECOMMENDED ACTION - ENERGY EFFClENCYOPPORTUNlTY 
Pwulrd for USAD md RCGMmgln Bully 

P I ~ I  nunr: KIX IELOVO - LD 
A ~ ~ ~ s :  Eelovo - Bulgaria 
Auditor's name: 

9 
N.Stankov, G.Rampov 

Repon date: July, 1994 
ACnON NO. AND BRIEF DESCRIPTION: ~ ~ * 5  compressed air 
- 

OF W E  PLANT AFFECTED. 
I 

The whole plant - 
FINOINGS CONCERNING MISTiNG CONDITIONS: The installed pneumatic contrd equipment require 

.for its proper operation compressed air quantity delivered by 3-4 units, I 
instead of 6 now, operating continuously.The big air losses are due to bdd 
maintenancdand moisture purging. The dryers are not functioning. 

I 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

To install an air drying system based not on absorbing principle (like I 
, silicagel) but on mechanical one- based on centrifugal dryers and pe- l 
riodicaly drained receivers - automatic controled - in the comressor roo& 

! 
and air drain traps on the supply lines. 

I 

I 

COST-BENEFIT ANALYSIS. 
I 

PR(MCI COST ESTIMATE Cost Notes I 

'%V=W - ~ n  U S D ~  2000 

E q u p w ~ ~ c u m n e m  USD 20000 

Equpmat nrialbon USD:  5000 
3 

E~~npmcnr commassmtng - 
TOTAL INSTAUED COST USD 27000 @I 

PAYBACK PWlDD 

USD 27000 
I 

I Ye- ----------- -----. = 0 084 (I month) 



RECOMMENDED ACTlON - ENWGY EFFlClENCY OPPMITUNIN 
Pmp.nd i o r  USAD rod RCGMagk Bully 

plant-: KMH BELOVO - AD 
Addmr: Belovo - Bulgaria 

!ACTION NO. D 

N . Stankov , G.Ra;npov - 

July, 1994 
'ACn0NN0~ANDBRIEFDESCR1Pn0N:~6 Gas/heaw oil burner for firetubeboilers I ., 
I '-'A OF M E  PLANT AFFECTED. Power Department I 

' I  ..dINGS CONCERNING MlSTlNG CONDlTIONS 
i Existing heavy oil firetubeboiler burners are unefficient. There is no ! 

;automatic control of fuel/air ratio, and abilities for gas operation. 

i 
I 

~REcoMMwDmAcnONTO~MPROMEFFICIENCY~ TO put in operation at least one new gas/heavy oF1 
I 

burner with the following characteristics: I 
1) Improved efficiency due to automatic optimal fuel/air ratio operationb 

2) Low auxiliary power consuntion (at least in the summer) when the paper 
Hill will be gas supplied. Boiler PK J5/No2 (under reconstruction) is al-I 
.ready equiped with such burners. 

t 
D;PECED RESULTS - EFFECT OF RECOMMENDATION:. 

Improve~ent of boiler efficiency a' I 
F d ~ , h u ! ~ b s t a n r n :  ,Totalcost ! 

and heat&akeu> water saving kw 

! 'IM -ermng condmonr I I 13500 $980 j 
I ARu mcunrnended e o n  ! I 

! !3340 1 - 1 k8x106 
Net -on 

I ' 160 1930 2x1 ob (a) 

COST-BENEFIT ANALYSIS 

PROJECT COST ESTIMATE: Cosl NotM 

' ~ngmoenttg design USD ' 500 ' ! 

~qupment proarnment USD 150000. i 

PAYBACK P WIOD: 



SECOMMENDED ACTION - ENWGY EFFlClENCY OPPORTUNITY 
P ~ U K I  tDI USAD and RCGMaglsr Bnilly 

AGnON NO. 7 

p ~ u r l m :  D Z i  BELOVO - AD 
Addmas: Belovo - Bulgaria 
Audmr'n rums: N.Stankov, G.Rampov 
Report date: 

July,  1994 
.ACTION NO. AND BRIEF DESCRIPTION. 

No*? Makeup water preheat ing 
7 3F M E  PLANT AFFECTED. 
- Paper Production and Power Department I 
FINDINGS CONCERNING WSTING CONDITIONS. 

The makeup water with inpu t  t e q e r a t u r e  about I Z O C  has t o  be preheated I - 
i n  b o i l e r  department with steam t o .  abot 82 '~ .  A t  t he  same time i n  t h e  - 

I . p e r  p-oduction and i n  t h e  conpressor room i s  a l o t  of  wastheat available.: 
I 

RECOMMENDED ACTlON TO IMPROVE EFFICIENCY: 

i 
i To aanage a neir way of t h e  makeup water t o  t h e  compressor room and t h e  1 
I 

' p r e s su re  reduct ion s t a t i o n  f o r  wasteheat preheat ing I 

I 

. Na nchrcbon 42230 
COST-BENEFIT ANALYSIS. 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORNNrrY 
P m p u u l  tor USAD and RCGMagler Bulty 

Audmr's m e :  IJ. Stankov , G. Rampov 
Rcpfm date: 

Ju lv .  1994 
,ACTION NO. AND BRIEF ~ ) ~ C R I P ? I O N  

So*% Condensate rec5vm-y 
OF ME PLANT AFFECIED l_l 

L ~ E  V ~ G ~ E  7 3 m t  
'FINDINGS CONCERNING MISTING CONDITIONS 

 he condensate f r o a  the  heavy o i l  heat ing azd dcnaloading systeme i s  not  

i returned . The same situation is in No1 ( o l d  machines) department and in 
i the deinking depsrtrnent. 
I 
i 
!RECOMMENDED ACTION TO IMPROVE EFFCIPICY. 
I 

\TO install a condensate recovery pipesysten fro3 t h i s  departments. 
I 

COST-BENEFIT ANALYSIS 

PAaECT COST ESnMATE Cost Notm 
I 

I 
, m d . r l ~ n  USD ! 500 ' 

E q u p m n r P ~ r a n m t  

I 
U3D 14000 

, Esup-- USD i3000 
Eau~ment cornrnmslaung ! - 

I 

TOTAL INSTALLED COST USD 7500 m) 

m a s t  In mnuw (non-energy) ~pcrraonr ma msl-mca I (Cl 

PAYBACK P W l O D  I 
USD b 7500 1 rm ------ --. = 0. G I  

I 
I 
I 

BGL 1.6e0000 - . c  - 
1, 

I 
The highest  efficiency i s  i n  the deinking desartment and t<e irnplernenta 

- '.on must s ta r t  there. 



. RECOMMENDED ACTlON - ENWGY EFFlClENCY OPPORTUNITY 
Pnoamd for USAD end RCGhghr  Badly 

Plmt nuna: 
Addms: 

KFH BELOVO - AD 
Belovo - Bulgaria 

Audmr's name: IJ.Sturl:ov, G.Rarn~ov 
Repaft dae: 

July, 1994 
*ACTION NO. AND BRIEF DESCRIPllON. 
- Pio*g Irngrovernect of pressure reducing vslves I 

OF W E  PLANT AFFECTED. 
- The whole plant 
FINDINGS CONCERNING MISTING CONDmONS: ~h~~~ are 3 valves used to ptaln  he 

I - 
ration steam pressures from the fresh steam 39 bar-RV 39/13, ~ ~ 3 9 / 6  and i 

I 
~~6/1.5. The first two are not functioning properly, especia ly  in the tern& 

I 
perature control function. ~~6/1.5 is damaged. . I 

1 
RECOMMENDED ACTlON TO iMPROM EFFICIENCY: I 

,To imp-ove the e f f i c i e n c y  and the  quality of the production it is necessa 
I 

ry  to change the reducing valves vith new. 
t 
1 
! 

COST-BENEFIT ANALYSIS 

PRdJECT COST ESllMATE Corl N m  i 
En9m-W -Qn USD : 1000' 
Esuo- P- 

i 
USD 50000 

tirrrpmm arcUab0n USD . 1000. 

Euu~meM +wnmnsrtonlng - ,  

I 

TOTAL INSTALLED COST 

i 
USD 52000 @I I 

PAYBACK PERIOD 
I 



RECOMMENDED ACTlON - ENERGY EFFICIENCY OPPORNNIN 
P r e ~ . n a  tor  USkD ma RtGMmgbr Ballly 

ACTlorJ NO. 1 0 

of f l a s h  s tean  from the  cylinder condensate f l a s h  tznk-. 

RECOMMENDED ACTlON TO IMPROVE EFFICIENCY: 

For t h i s  purpose could be used f l a s h  steam f rom t h e  atmospheric condensa 
tank , which i s  nomaly vented t o  atmosphere. I n  f u t u r e  should be used 
n o t  a direct condensing o f  t h e  heat ing steam i n t o  the water , but  a hea t  
exchanger; 

1DlPECTE.D RESULTS - EFFECT OF,RECOMMENDATION. 
rjdtt?.fueb. heat md Itsam: TDtdcoct I 

:F lash  steam saving 
I kW I M W  

I i ~ j / ~ i  BGL-, 4 

Plant nunr: 
Addms: 

m% BELOVO - P3 
Belovo - Bulgaria 

Audnor's name: N.Stankov, G,Rmpov 
Reporl bate: July, 1994 
ACTION NO. AND BRIEF DESCRIPTION. 

l W l O  Papermachlne Eeloi t - technical  water h e a t e r  
OF THE PLANT AFFECTED. 

Paper machine Belo i t  I - 
FINDINGS CONCERNING EXISTING CONDITIONS. 

For t h e  heat ing of technica l  water f o r  washing is,used direct condensing\ 

C3ST-BENEFiT ANALYSIS 

Cost Notes 

USD 10 I 
Earnomenr comrnosrlontn~ 

- I 

i 

TOTAL ~NSTALLEO COST E D  10 ,, ! 

a RECOMMENOED IMPLEMENTATiON SCHEDULE 
I 

5 

Not y e t  implemented. 



RECOMMENDED ACnON - ENBOY EFFICIENCY OPPORTUNITY 
h'e~lrm l o r  USAD and ACGMagler Bully 

Plmtnunr: 13% SELOVO - AD 
~ d d - ~  : Belovo - Bulgaria 

ACTlON NO 11 

Auditor's name: r:. Stankov , G . Rampov 
0 R a p o n  date: July, 19% 

ACTlON NO. AND BRIEF DESCRIPTION: ,, * 
- ,ko I1  Eeloit and Voith2-cgllnder flash steam losses i 
a I OF THE PLANT AFFECTED: 
- P a ~ e r  riachines Re lo id  and Voith 2 
FhdNGS CONCERNING MISTING CONDITIONS 

I 
Usualy the operators open the atmospheric ventvalve fo r  flash s tenn  from; t!~e c 
the cylinder condensate f h ~ h  tank, So this flash'steam instead to t l l p  

thermocompressor flows to atmosphere. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
i 
I 
t 

?.educing the  flash steam flow to the stnosphere to the technological 
miniinurn ( approx. 10;C from the now value ) , 

! 
. I 

;b(PECTED RESULTS - EFFECI OF RECOMMENDATION: 

F l a s h  steam saving 
fl.cbrrry NdterFueh.hecpmndsmm: ~ot r l to r t  

tPwk Emgy 
kW ' MHrmyMt 

I 
I t/v i GJ/T 1 &L- 

COST-BENEFIT ANALYSIS. 
I 

rftD.lEtT COST E ~ M A T E  cost ~ ~ t s s  ! 

TOTAL INSTALLED COST 
- 

@) 

PAYBACK PERIOD I 

I 

RECOMMENDED IMPLEMENTATION SCHEDULE I 
I 

%- i 



FECOMMENDED ACTION - ENWGY EFFlClRJCY OPPORTUNIN ACnWNO.  12 
P m m  tor USAD md RCGMagm Bully 

plant m e :  aGI SELOVO - AD 
Addms: Belovo - Eulgaria 
Auditor's name: G.Ranpov, I;.Stan?:ov 
RepDR date: 

July, 1994 
ACTION NO. AND BRIEF DESCRIPTION. 
- IJ0+12 Reduction of control ,shutoff&drain va lves  leaka.&s 

7F THE PLANT AFFECTEQ. 
A 1 1  paper machines ! 

FINDINGS CONCWNING WSTlNG CONDITIONS 

Ivlany of the  steam c o r t r o l  valves , the steam shut Off valves and t h e  steam 
l i n e  drainvalves i n  t5e  paper p r o d u c t i o ~  e r e  leaking. The same s i t u a t i o n  
-is a t  many steam l i n e  j o i n t s  and f langes.  

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
I 
I 
! 

I 
I Change of sane valves , g lv lds  pacltings and gaskets  and b e t t e r  rnainte - ! 

nance of t h e  steam l i n e s  i n  t h e  paper productioq . 

MPECTD RESULTS - WE OF PECOMMENDATION: 
W ~ ~ t W F u a b . h ~ ~ d S t ~ m :  T d t D I t  ) 

Redpction of steam leakages bmk ,brrw 1 
k~ t ~ ~ h / ) a a r ~ t  Y ! EGL I 

C3ST-BENEFIT ANALYSIS 
I 

Cort ! PROJEtT COST ESTIMATE ' I 

I 

USD 20000 

USD 2000 
I 
I 

PAYBACK PWlOD 



RECOMMENDED ACTlON - ENWGY EFFICIENCY OPPORTUNITY 
Pmuw tor USAD md RCGMaplr &lty 

Plant m e :  KM-I EELOVO - AD 
~ d d - ~ :  Belovo - Bulgaria 
Audmr's 1;'. Stankov , G, Rampov 
Repon ante: July, 7994 

AND "IEF DESCR'm0N.f3~* I 3 VOITfIl hea t  recovery system general  overhaul 
- 

OF THE PLANT AFFECTED 

- Paper machine VOITH 1 
FINDINGS CONCERNING EXISTING CONDITIONS 

A11 f l a s h  tanks a r e  no t  funct ioning  , t h e r e  a r e  no steam t r a p s  i n s t a l l e d ,  
' t he  cont ro l  equipment i s  damaged. 

RECOMMENDED ACnON TO IMPROVE EFFICIENCY. 

! 

Reconstruction o f  t h e  hea t  recovery system t o  the designed operation 
Scheme . 

PROJECT COST ESTLMATE Cost Notes 

USD 5000 
USD400Ci0 
USDI 5000 ! 

- 
E a ~ r n e m  mrnmarslonmg 

TOTAL INSTALLED COST USD 60000 ON 

PAYBACK PERIOD 

BGL a 5 . 5 ~ 1 0 Q  c , 

a RECOMMWDEi2 IMPLEMEh7ATlOh SCHEDULE 

-. 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORNNIN 
Pmzmma for USAD m d  RCGMmglsr Bully 

plant nuna: ICTW BELOVO - AD 
AcW ar  . Belovo - Bulgaria 
A ~ d w 8 - t :  i:',Stanlcov, G,Rampov 
Repon darc: July, 7994 

No nrrDBR'ff DEsCR'moN r~0*14 Rebuild of wasteheatexchangers ir. the paper prodhctio~ 
'OFmEPLUITAFFE- All papernachines I 

FINDINGS CONCERNING WSTlNG CONDITIONS 

#any of the heatexchangers using flash steam for heatins technical water 
for washing or other tecnological purposes are not functioning or are 

cut off . 
RECOMMENDED ACTION TO IMPROM EFFICIENCY: 

To rebuild the system of heatexchangers and to recover the flashstem - 
heat , not to purge it through the ventpipe . 

I 

m- R w m s  - mm q mxmwmw,nw 
Fudr. ham m a  rtmm TotJ tort 1 I Heat saving 

1 I G J / ~  i B G L w  i -  I 

BGL a7.6x10b- - 
RECOMMEN>ED IMPLEh!ENTATION SCHEDULE. 
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This report presents the results of the detailed energy audit of the leather processing plant 

which belongs to the LEVE JSCo in Gabrovo, Bulgaria. The audit was performed by a team of 

consultants from ALPHA -PRO Energy Consulting Group, Sofia over the period from April 1 to May 

30 1994. 

The audit was performed as a part of a program funded by the United States Agency for 

International Development (USAID) to promote improved energy efficiency in the industrial sector 

of Bulgaria. The operation of this program was co-ordinated by the prsfessional staff of the 

RCCIHagler, Bailly, Inc. 

The audit of LEVE JSCo is important to the audit program because the plant is one of the 

several Bulgarian leather processing plants. The energy conservation measures identified at LEVE can 

be applied advantageously to the other ones and thus to multiply the benefits for the country. 
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1, INTRODUCTION 

This executive summary presents the findings, conclusions and recommendations resulting 

from the energy audit of the leather processing plant "LEVE" in Gabrovo, Bulgaria. 

To identify the areas where energy savings can be made, ALPHA - PRO conducted both 

preliminary audit of the plant and detailed energy audits of the biggest energy consuming areas. 

Interviews with key plant personnel provided an understanding of LEVE's operations and help to 

identify major energy consuming equipment and systems. This led to testing of the key processes 

and evaluation of their operating efficiency. 

3. PI ANT RACKGROI JND AND FNFRGY CONSUMPTION 
< 

LEVE - Joint Stock Company is a state leather processing company.The company's consists of 

several departments, the largest one of which is Department 5 . As it was shown by the preliminary 

audit this department is the biggest energy consuming department of the plant. That is why the 

detailed energy audit was performed only for it. 

The Department 5 operates two shifts five days per week, now operating between 55 and 65 % of 

the full capacity. 

The annual production of the plant is  approximately 56453352 dm2 of leather while the total 

energy consumption i s  about 1 344 000 kwh electricity and between 12 000 and 25  000 Gkal of 

steam. After the preliminary audit results discussion and following the local priorities for the plant, 

the detailed audit was directed especially to the steam consumption. 

With energy prices due to continue rising in the coming years, LEVE can expect energy to 

become the most significant component of its production costs. The annual energy and utility 

consumption for the last three years is presented in the energy audit forms. 

The plant is supplied with electricity by the National Energy Company and with steam by the 

Thermal Power Station of Gabrovo. 



3. Si JMMARY OF SAVINGS 

For the purpose of this summary, all the energy cost savings are calculated on the 

energy prices and labour costs. 

The total annual energy savings identified as a result of this audit are about 401 6 Gka 

basis of local 

.I of steam and 

50 000 m3 of water. The savings represent more than 33.9 % savings in steam consumption. 

The cost savings are 2 747940 Ivs on local 1993 energy prices. 

The investment required to implement the energy conservation program detailed in this 

report is  2 755 220 Ivs. Nearly 50% of the savings are achievable by implementing housekeeping 

type projects with no outside financial assistance. The simple paybacks of all the projects 

recommended for implementation are less than 3 years. 

Exhibit 1 presents a listing of all the recommended project showing the calculated energy 

and costs savings, costs of implementation and payback. The projects are arranged in two groups - 

A and 6 . 
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ENERGY AUDIT REPORT FORMS 

1. Plant information 

Name of Enterprise: 

Address: 

Telephone: 

Fax: 

Contact Person: 

Title: 

Telephone: 

LEVE Joint Stock Company 

7 Totio Benev Str, Gabrovo, ~ulgar ia 

+359 (66) 2 20 81 

+359 (66) 2 70 83 

Dipl. Eng. P. Baev 

Technical Director 

359 (66) 2 73 48 

2. Energy auditor information 

Dates - audit started: April 1994 ; audit completed: May 1994 

Energy audit company: ALPHA - PRO Energy Consultants 

Energy audit team leader: Prof. Dr. Stoyan Nevenkin 

Address: 95 V. Levs ki Blvd. 

1000 Sofia, Bulgaria 

Telephone: s359 (2) 58 09 86 

Fax: +359 (2) 52 67 40 



3. Energy audit information 

The purpose of this audit was to identify, and evaluate the energy consumption concerning 

steam and water consumption in leather processing , as well as the heating system of the 

plant, and to recommend appropriate energy conservation opportunities. 

, . 
Enerav efflclencv - in the enerav auditors oclnlon. what were the most slonlflcant f lndlngm I . , % a .  , . -. - 
the energy au& 

The low overall energy efficiency of the plant is due to the complexity of the following 

major factors: decreasing the production during the last 5 years, wearing out of energy 

transfer, control and measurement equipment. 

There are several energy technological systems with significant potential for increasing the 

energy efficiency: 

1. the steam distribution and condensate return systems; 

2. the leather dryers; 

3. the department heating system system. 

4. the industrial water heating system 

New experience 

1. Applying in practice the knowledge obtained during the energy management 

course, provided by UNSAID and RCAIHaggler, Bailey, Inc. 

2. Experience in contracting between a plant as a client and TPS as a heat/stearn 

supplier. 

3. Experience in leather processing energy transfer technologies 



Soft leather 74298259 

Bull leather 

Pig leather 

Chrome leather 

Customer's leather 

Customer's leather 

'Buck skin' leather 

Enerav: 
electricity: 

steam: 

other: 

water 

Enerav/Product~on ~nde>c . , 

thermal 

electrical 

5. Historical energy cos t s  

electricity: 
- 

steam: 

water 

4. HistoriEal production and energy consumption 

Year: 1991 1 992 1 993 UNITS 

Production: !Jan -Apr.! - 
14607376 dm2 

284380 kg 

- numb 

78480 kg 

262249 kg 

3792489 dm2 

680000 kwh 

4366 G kal 

Ivs 

Ivs 

Ivs 



FUEL, STEAM OR HEAT ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
ENERGY TYPE: STEAM 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: LEVE JSCo. 
Address: 7 Totio Benev Str., Gabrovo, BULGARIA 
Auditor's name: Prof.Dr. S.Nevenkin 
Report date: May, 1994 

Supply contract terms: 
l ~ u e l  or heat supply company's name TPS GABROVO I 
Icontract maximum demand: 20000 Gkal I 
Minimum charge (cost): 
nthnrs I 

CONSUMPTION OR BILLDING DATA FOR 12 - MONTH AUDIT PERIOD 
FOR: (NAME OF ENERGY FORM): STEAM for Department 5 



FUEL, STEAM OR HEAT ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
ENERGY TYPE: STEAM 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: LEVE JSCo. 
Address: 7 Totio Benev Str., Gabrovo, BULGARIA 
Auditor's name: Prof.Dr. S.Nevenkin 
Report date: May, 1994 

Supply contract terms: 
[ ~ u e l  or heat supply company's name TPS GABROVO I 
Icontract maximum demand: 20000 Gkal I 
Minimum charge (cost): 
Other: I 

CONSUMPTION OR BILLDING DATA FOR 12 - MONTH AUDIT PERIOD 
FOR: (NAME OF ENERGY FORM): STEAM for Department 5 

Montly 
Meter Physical Thermal Total Heating Heating Product Notes 

Reading Consumpti Consumption Costs Degree-Day Index Index on plant conditions and changes 
Moldaylyr tons Gkal Ivs Hdd GkalIHDD Gkallton 
Jan122193 958 976 491 173 595 1 .&I033613 2.67 
Febl22193 1609 1108 563962 484 2.2892562 3.53 
Marl22193 2147 1440 733187 386 3.73056995 3.62 
Apr122193 1226 842 428797 156 5.3974359 2.44 

( Note: Heating degree-days based on I 
I reference temperature of 

[ TOTAL 1 5940 1 4366 1 2217121 1 1621 I 2.69 1 3.57 1 12 oC - ambient, 19 oC - room. 1 



ENERGY BALANCE - FUEL, STEAM OR HEAT 
ENERGY TYPE: STEAM 
Prepared for USAID and RCGIHagler, Bailly 

Plant name: LEV€ JSCo. 
Address: 7 Totio Bevev Str., Gabrovo, BULGARIA 
Auditor's name: Prof. Dr. S.Nevenkin 
Report date: June, 1994 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAID and RCGIHagler, Bailly 

Plant name: L N E  Joint Stock Company 
Address: 7 Totio Benev Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Prof.Dr.S. Nevenkin 

Report's date: May 1994 

ACTION NO. AND BRIEF DESCRIPTION: A1 Institute Steam Trap Management Program 
AREA OF THE PLANT AFFECTED: Steam Distribution and Utility System 
FINDINGS CONCERNING EXISTING CONDITIONS: 

Fautty steam traps and their consequent energy losses as well as their negative 
impacts on production are a significant problem at W E .  The team tested over 26 traps. 75% 
were found to be failed open. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Purchase of new steam traps (16 of 112"; 6 of 3/4"; 2 of 1 ") of the type already used 

throughout the plant. Replacement of traps identified as failed open. 
2. Purchase 8 closing valves (112") and installation on bypasses and other areas as 

the traps are repaired or replaced. 
3. Train maintenance staff in testing and replacement of traps. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE Cost, Ivs I Engineering design 
- .  

Notes 
I 

I Estimated increase in annual 

Equipment procurement 
Equipment installation 
Eclui~ment commissionina 

46400 
12000 

b: 58400 
PAYBACK PERIOD: --- = 0.21 years 

a: 288000 - c: 0 

(non-energy) operations and 
maintenance cost: 

RECOMMENDED IMPLEMENTATION SCHEDULE: 
Begin replacement of traps and installation of the valves in August 1994. 

\ - I  



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY - 
Prepared for USAID and RCGIHagler, Bailly 

Plant name: LEVE Joint Stock Company 
Address: 7 Totio Benev Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Pr0f.Dr.S. Nevenkin 

Report's date: May 1994 

12 air heaters use steam and the condensate is not returned to the main tanks 
because of the unproper designed system. The monthly condensate losses are about 130 
tons, and the penalty is 0.48 Ivs per kg. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. lnstall two additional tanks (each of volume of 150 1) in order to accommodate the 

condensate pumps. 
2. lnstall 4 condensate pumps. 
3. Connect the tanks and the heaters by the existing pipes and new ones where 

necessary. 
4. Install level control system for pumps operation. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

COST - BENEFIT ANALYSIS: 

Electricity Fuels, heat and steam 

Baseline - existing conditions 
After recommended action 
Net reduction 

PROJECT COST ESTIMATE Cost, Ivs Notes 

b: 165000 
PAYBACK PERIOD: --- = 0.44 years 

a: 374488 - c: o 

Peak 
kW 

Engineering design 
Equipment procurement 
Equipment installation 
Equipment commissioning 
TOTAL INSTALLED COST 
Estimated increase in annual 
(non-energy) operations and 
maintenance cost: 

RECOMMENDED IMPLEMENTATION SCHEDULE: 
1 .Design of the system - September 1994 , 2. Purchase of equipment - October 

1994, 3.lmplement - December 1994 

. , 

Energy 
MWh/yr 

15000 
1 25000 
25000 

165000 (b) 
(c) 

t/yr 

4146 

Gkal/yr 

248 

Total cost 
Ivs/year 

374448 (a) 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: L N E  Joint Stock Company 
Address: 7 Totio Benev Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Pr0f.Dr.S. Nevenkin 

Report's date: May 1994 

ACTION NoAd 

ACTION NO. AND BRIEF DESCRIPTION: A3 Insulate Hot Water Tanks 
AREA OF THE PLANT AFFECTED: 
FINDINGS CONCERNING EXISTING CONDITIONS: 

There are three main industrial hot water tanks. One of them, placed inside the 
building is uninsulated. The other two, placed outside have poor quality insulation 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Insulate the inside hot water tank with glass wool insulation. 
2. Insulate the outside hot water tanks with glass wool and metal sheathing. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

COST - BENEFIT ANALYSIS: 

Electricity Fuels, heat and steam 

LOSK, IVS N O E S  

eering design 
mnnt nrnrt trnmnnt I 13lSfX-l I 

Baseline - existing conditions 
After recommended action 
Net reduction 

TOTAL INS1 ,,,,, ,,, , 
Estimated increase in annual 

Peak 
kW 

(b) 
Ic) 

47800 

RECOMMENDED IMPLEMENTATION SCHEDULE: 
1 .Begin insulation - August 1994 

Energy 
MWh/yr 

I Equipment commissioning 
r A l  I En rncr 

(non-energy) operations and 
maintenance cost: 

179600 
. . 

G kal/yr 

665 

Total cost 
Ivslyear 

469404(a) 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: LEVE Joint Stock Company 
Address: 7 Totio Benev Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Pr0f.Dr.S. Nevenkin 

Report's date: May 1994 

ACTION NO. AND BRIEF DESCRIPTION: A.4 Repair Steam Leaks 
AREA OF THE PLANT AFFECTED: Steam distribution system 
FINDINGS CONCERNING EXISTING CONDITIONS: 

A total of 24 leaks were identified during the energy audit. They are aggravated by the quality 
of valves and packing material available locally. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Start a steam leak identification program, preferably hanging a tag near each steam 

leak until it is repaired. A master list of steam leaks should be organized and maintained. 
2. Use the leaks identified during this audit as a base of such a program. 
3. Types of repair which are needed include the following: , 

- replacement of valve steam packing, 
- tightening of leaking flanges, replacement of flange gaskets, 
- repairing/replacing gasket seals 

-- -- - -  - - - -- 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

COST - BENEFIT ANALYSIS: 

Electricity Fuels, heat and steam 

Baseline - existing conditions 
After recommended action 
Net reduction 

b: 22000 
PAYBACK PERIOD: -- -------- = 0.25 years 

a: 86832 - c: 0 

PROJECT COST ESTIMATE Cost, Ivs Notes 

RECOMMENDED IMPLEMENTATION SCHEDULE: 
1 .Begin in - August 1994 

Peak 
kW 

(b) 
(C) 

Engineering design 
Equipment procurement 
Equipment installation 
Equipment commissioning 
TOTAL INSTALLED COST 
Estimated increase in annual 
(non-energy) operations and 
maintenance cost: 

t/y r 
Energy 
MWhIyr 

17200 
3800 

~~~ 

Total cost 
Ivslyear 

21 6 86832(a) 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAID and RCGIHagler, Bailly 

Plant name: LEVE Joint Stock Company 
Address: 7 Totio Benev Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Pr0f.Dr.S. Nevenkin 

Report's date: May 1994 

ACTION NO. AND BRIEF DESCRIPTION: B.l Improve the temperature control in the drying 
process 
AREA OF THE PLANT AFFECTED: Dryers 
FINDINGS CONCERNING EXISTING CONDITIONS: 
Heating of the dryers is done by steam. Most of the steam control valves do not operate and 

the temperature control of the process is maintained by hand. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Purchase of 10 electric driven valves , temperature PID regulators, temperature 

sensors and remote control. 
2. Replace the existing control system 

-p 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Electricity Fuels, heat and steam 
Peak Energy Total cost 
kW MWhIyr Gkallyr Ivslyear 

Baseline - existing conditions 
After recommended action 
Net reduction 780 550579(a) 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE Cost, Ivs Notes 
I Enaineerinn desion 1 I . . - - . . . . = - - - . . . I I 

i Equipment procurement 1 1650000 1 
installation 1 4 0  1 

(non-energy) operations and 
maintenance cost: I I 

commissioning 

Estimated increase in annual 

b: l69OOOO 
PAYBACK PERIOD: ------------ = 3.06 years 

a: 550579 - c: 0 

RECOMMENDED IMPLEMENTATION SCHEDULE: 
1. Purchase 6 temperature control valves - may 1995 
2. Purchase 4 temperature control valves , temperature PID regulators, sensors and 

remote control - Nov. 1995 
3. Installation - January 1996 

1690000 (b) 
(c) 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: LEVE Joint Stock Company 
Address: 7 Totio Benev Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Pr0f.Dr.S. Nevenkin 

Report's date: May 1994 

ACTION NoB.2 

ACTION NO. AND BRIEF DESCRIPTION: 8.2 Improve the water flow rate control 
AREA OF THE PLANT AFFECTED: Hot water system 
FINDINGS CONCERNING EXISTING CONDITIONS: 
The existing control subsystem in the water heating system has to guarantee the necessary 
water quantity to the tanks. The tanks are often overfilled and the monthly water losses are 
estimated as 17% of the total water consumption. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Purchase and replace of two existing electric driven (0-220V) valves for water 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

. 
"I I t I 

kW ( MWh/yr 1 m3ly I Gkallyr 1 ( Ivslyear 
Baseline - existing conditions I I I 
After recommended actio. 

I I I I I I 
Net reduction ( 49700 1 236 1 1 166380(a) 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE Cost, Ivs Notes 
Engineering design 
Equipment procurement 1 48000 
Equipment installation 3500 
Equipment commissioning 
TOTAL INSTALLED COST 151500 (b) 
Estimated increase in annual 
(nonenergy) operations and (c) 
maintenance cost: 

b: 151500 
PAYBACK PERIOD: = 0.91 years 

a: 166380 - c: 0 

. RECOMMENDED IMPLEMENTATION SCHEDULE: 
1. Purchase 2 motor valves - may 1995 
2. Installation - June 1995 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: LEVE Joint Stock Company 
Address: 7 Totio Benev Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Pr0f.Dr.S. Nevenkin 

Report's date: May 1994 

ACTION NO. AND BRIEF DESCRIPTION: 8.3 Implement water heating system utilizing 
condensate heat 
AREA OF THE PLANT AFFECTED: Water heating system 
FINDINGS CONCERNING EXISTING CONDITIONS: 

The condensate is returned to TPS via 40 m3 in volume tank with temperature 98 Co. Due to the 
existing local conditions the plant will be charged if the returned condensate temperature drops below 
30 oC. The condensate heat can be used for preheating the industrial water. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Design and installation of recuperative heat exchange system utilising condensate heat for pre- 

heating water required for the leather processing. The recuperative system consists of a plate heat 
exchanger, two hot water pumps, closing valves. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

I Baseline - existing conditions I 1 I 

Electricity Water, heat and steam 
Peak I Energy ( 

COST - BENEFIT ANALYSIS: 

I Total cost 

After recommended action 

kW 1 MWh/yr ( I G kal/yr / ( Ivslyear 

I I I 
Net reduction 1 580 1 1 40940Wa) 

PROJECT COST ESTIMATE Cost, Ivs Notes 

b: 376720 
PAY BACK PER1 OD: ------------- = 0.92 years 

a: 409405 - c: 0 

Engineering design 
Equipment procurement 
Equipment installation 
Equipment commissioning 
TOTAL l N STALLED COST 
Estimated increase in annual 
(non-energy) operations and 
maintenance cost: 

RECOMMENDED IMPLEMENTATION SCHEDULE: 
1. Purchase of heat exchange substation - Nov. 1995 
2. Installation - Dec. 1995 

30000 
323720 
23000 

376720 (b) 
(c) 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: LEVE Joint Stock Company 
Address: 7 Totio Benev Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Pr0f.Dr.S. Nevenkin 

Report's date: May 1994 

ACTION NO. AND BRIEF DESCRIPTION: B.4 Control of the production moisture 
AREA OF THE PUNT AFFECTED: Drying process 
FINDINGS CONCERNING EXISTING CONDITIONS: 

The end moisture of the dried leather is not controlled property due to the lack of measurement 
equipment. As a result the leather is returned for second time drying. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

1. Purchase of 6 portable contact moisture meters. 
2. Implement a program for moisture control 
3. Train maintenance operators in moisture control 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

COST - BENEFIT ANALYSIS: 

(non-energy) operations and 
maintenance cost: 

PROJECT COST ESTIMATE Cost, Ivs Notes 

b: 112000 
PAYBACK PERIOD: --------------- = 0.27 years 

a: 403052 - c: 0 

Engineering design 
Equipment procurement 
Equipment installation 
Equipment commissioning 
TOTAL INSTALLED COST 
Estimated increase in annual 

SCHEDULE: 
1. Purchase of heat exchange substation - Nov. 1995 
2. Installation - Dec. 1995 

112000 

112000 (b) 
(c) 



APPENDICES 













Distribution of the steam consumption 
(Jan.93Apr.93) 

Drying process 49.3% 

Industrial water heating 19.3% 



Distribution of the steam consumption in 
winter 

Heating , 20% 

Industrial water heating, 11% 



Distribution of the steam consumption in summer 
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1. Plant information 

Name of Enterprise 

Address 

Telephone 

Fax 

Contact Person 

Title 

Telephone 

ENERGY AUDIT REPORT 
Prepared for 

USAlD and RCGIHagler Bailly 

"PETAR KARAMINCHEV" LTD 

7 3  L i ~ n i k  Boulevard 

7 0 0 0  RUSSE 

B U L G A R I A  

3 5 9  8 2  4 4 2  0 9 0  

3 5 9  8 7  4 4 8  6 0 9  

dipl.eng.Georgi Bairakov 

President 

3 5 9  8 2  4 4 2  0 9 0  

2. Energy auditor information 

Dates - audit started: 27 .01 .1994  audit completed: 30 .04 .1994  

Energy audit company ECOTECH PRODUCTS Y $-  

Address 29  Jaroslav Veshin str. 

1 4 0 8  SOFIA B U L G A R I A 

Telephone 3 5 9  2  5 4 1  2 6 7  

Fax 3 5 9  2  5 4 1  2 6 7  



3. Energy audit information 

Energy audit focus - describe the major tasks, or areas of the plant, which 
were investigated during the energy audit: 

- Boiler station 

- Measurement of natural qas consumption 

- r r ~ ~ l a t i n n  n f  s t ~ a r n  SI t o  a i r  h e a t i n  

- Burning of exhausted gases from producing processes 

- Steam and condensate systems 

Energy efficiency - in the energy auditor's opinion, what  were the most 
significant findings of the energy audit: 

nu - ~rocesses - ~n the bollers 

ex~ected result-reduainq of natural qas consumption - 3% 

- Precise measurement of natural qas consumption 

expected result-reducing of the bill for natural gas 

!!j 

consumption- 6% 

- Equip air heatinq systems with requlators for steam supply 

expected result-reducing of steam consumption of air heating 

New experience - in  the ~~ir@%ditd?$ opinion, what  were the most 
significant lessons learned during the energy audit: 

- Systems for burninq ofexhausted gases from producing 

processes 

- Wrong energy management 



3. Energy audit information 

Energy audit focus -'describe the major tasks, or areas of the plant, which 
were investigated during the energy audit: 

Energy effibiency - in the energy auditor's opinion, what  were the most 
significant findings o f  the energy audit: 

- System for burning of exhausted gases from producing 

expected result - reducing of natural gas consumption - 7% 

- Re-equip of the steam and condensate systems(reducing 

v 
valves.steam t r a ~ s )  

expected result - redusing of natural gas - 25% 

New experience - in the energy auditor's opinion, what  were the most 
significant lessons learned during the energy audit: 



4. Energy savings 

List the energy efficiency 
course of the audit (if any): 

Descriotion of measure 

measures ALREADY IMPLEMENTED, during the 

Fuel saved Savinqs/units Payback 

/year years 

/year years 

/year years 

/year years 

/year years 

/year years 



4. Historical production and energy consumption 

1. Summarize the recent production and energy consumption at the plant in 
physical units (also list the type of units per year, i.e. tonslyear, kWh1year 
etc.): 

Year: 1990 1991 1992 1993 . UNITS 

Production: 

PVC products 34 003 11 905 11 475 . 11 024 tons 

(floor covers, 

foam rubber, 

waterproofs) .- 
Enerav: (all energy consumption per year - for production and heating) 

heavy fuel oil: 2 200 1 880 409 - tons 

diesel fuel oil: 1 233 679 360 360 tons 

natural gas: - 1 117 2 781 3 258 1 000 nm3 

coal: 

electricity: 19 329 12 000 14 200 14 500 .g3 kwh 

steam: 

other (describe): 

Enerqv/Production index: 

rherrnal m .LLzL 

electrical 568 1 008 

Gcal fuel/ton product 

kWh/ton production 



5. Historical energy costs 

Summarize the recent energy cost at the plant, for the base year of the audit 
and following years, in  terms of monev per year: 

Year: 

heavy fuel oil: 

diesel fuel oil: 

natural gas: 

coal: 

electricity: 

steam: 

other (describe): 

UNITS 

$ 

6. Previous actions 

Describe any other projects which resulted in improved energy efficiency 
that have already been implemented (or are already funded and in-progress), 
but  which were not  identified in the energy audit. Describe the project, the 
source of the idea, the approximate cost of implementing the project, and 
the source of funding: 

-PROJECT - Re-equip of steam and condensate systems(reducing 

valves,steam traps,pumping steam traps- production 

of ARMSTRONG - USA) 

-SOURCE OF THE IDEA - E C 0 T E C H P R O D U C T S  

-COST - 1 5 0  0 0 0  $ 

-SOURCE OF FUNDING - Own investments 
-REALISATION - I stage - 2 %  0 0 0  $ 



FUEL. S lEAM OR tIEAI ENtf3GY COtJSUMPrlON 12 LlONIt! AlJlJl I lJklilOD 
ENERGY TYPE: ~t u_ral-_g a s 
Prepared for US i d  RCGIHagler Badly 

" P e t a r  Kararninchev" 
Adaess: 7 3  L i p n i k  B o u l e v a r d , 7  0 0 0  RUSSE, B U L  G A R I A 

Auditor's name: d i p 1  .eng . C r i s t i a n  S p a s s o v  

Reportdate: 0 1 - 0 5 - 1 9 9 4  

Supply conwact - term: - . . - - - - . - - - - - - - - 
(Fuel or heat supply companyr name BULGARGRS I PLAMA -. - - - --- - - - - . .. . .- -. - I 
Contact rnaxlmurn demand: 

- - - - -- -- - - I 
M~n~rnurn charge (cost) 

- - -  

Other I- - I 
CONSUMPTDN OR BILLING DATA FOR 12-MONTH AUDIT PERIOD 7 

TABLE 1 

A ) :  N A T U R A L  G A S  
3s. 

FOR: (NAME OF ENERGY FOI 

1 1  Total 

Cost $ 

- 
Meter 

,,ng 
Mo/day/yr . 

 an/ - 1 9 3  -- - 
9 3  

Febl-1- 

Marl-123 

~ p r / - 1 2 3  - - 
9 ~ a ~ 1 - 1 ~ ~  - - - 

~unl ' l ~?  -. -. 

JUI/-12 3 . -- 

Awl-192 - 

S ~ ~ / - / T Z  - - - 

ocv -- - 92 

Novl-1232 

~ecl-12: - - . 
TOTAL 

...- 

k c a l / n r n 2 l ~ 1 ~ 5 5 ~  F 
- - - - - - - 
Monthly hea t,i ng 
Heating Heatmg 

Degee-Days Index 
HDD G J/HDD -.- - - - - - 

n a t u r a l  ( - -- - - 

d i e s e l  f~ 
Physical i 1 
~ o n s u n y t ~  
"nib = 0' 

5 7 6 r 3 0  
. . - - . - - .. -. 
5 8 0 , 3 0  

-. - . .. . , 

3  7  1 , 3  0  - - 
1 2  3  I 3 0  

-. - - . - 

6 2 , 3 0  
- - . . 

6  5  , 3  0 . - -. . . . . - . 

6  8 t 3  0 
. -- -. . . 

9 0 , 3  0  - . - -- - - - - - . . . . 

1 2  5 , 3  0  
- .- -- - - - - 

150 .30  
- - .. . . 

. - -. 5 -. 9 0  . - , 3 ~ 0  - 

4 5 8  , 3  0 
- - . - -. . . . . 

- -  

U E L ~ Q  

GJ per: 

---- 

uct:- 
Index 

t o n  

.. ~ 

on 
Notes 

on plant conditions arid changes 

Note: Heating degee-days based on reference temperature of XC 



S l i . k M  GENERATION - 12 MONTH ALlUlT vt l l ldb 
Prepared for USA10 'COHagler Bollty 

PIJnlname- I l l  a r  U a r a m i n c h e v "  L T D  
Ad"ess: 7 3  Lipnik B o u l e v a r d  7  0 0 0  R U S S E  B U  L  G A  R  I A  

T A B L E  2  
..... ..... 

11 - PKM 1; 
-. - . --- ..... -- 

:EORGI__KIRK!?! 
f i r e 1  

. - ... - ............. 

s a t u i  . - ......... - ...... 

12 ..-... - .. - .- .... 

.~ -19 .88  . 

111 - PKM 6 , :  I V  - PKM 1 2  
- - -  .. 

B U L G A R I A  

V - PKM 1 2  

LTD - 
u b e  
- -- 

a - t  e d 
6 

1 9 8 8  

- .  

1 2  

1 9 6 3  
1 9 8 7  
margin 

STEAM GENERATIONDATA FOR 12-MONTH AUDlTPERlDD 

Steam Slearn 
Gene I n Ge eratan 

e 9 t O n s  f ons 
1 6  3-93 8  255 

IMPORTS 
Monihq [-i2z:;ed 

Eiiicienw 



t l l ~ r l u Y  UALXN L I ( I L L  a ILnhl Uti t l ~ i  I 

ENERGY PIPE.Leat_ -_ 
Prepared for USPIC 7CGMagler Badly 

Plantname I t P L ~ a r  Karaminchev" LTD 
Address 73 Lipnik Boulevard 7 000 R U S S E  B U  L G A R I A 
~ u d ~ ~ o r ' s n a m e D I P L .  ENG . C R I S T I A N  SPASSOV 

Repondate: O1 O 5  . lgg4 
TABLE 3 

... -- -, ...... - ...... -..............- - . .  - - - -- - -. - -. - , hn&lm"m- Average .odd at 
'eak Dema~ 
mts 

* 
. . .  

Total 
Equ~pment or Process 

Descrlphon 
- - -. -- - - cal/ 

Conventional heating systems for 
- - - -- -- 

productional volumes 
. - -- - - - - - - - - - - - -- -- -- 

2 Air heating systems for productional 
-. - - - - - - - - - - - - - -. - 

units: 1 G+/ 

volumes (v-entilation chamber ) 8 ~ 5 0 0  
Heating systems for administration 

- - - - 10.750 
4 - . - - Technological .- . . - consumption(natural gas) 

5 TechnoJogical consu_mption (diesel fuel oil 1 - - - - - - -- - -- 1- 

. .... I . .  .. -- .. . . . . . . . - . - . . . .  .- 

TOTAL ENERGY CONSUWTION A M  COST (equals lotdbllled consumpt~on) 
.. - 



COPY 



m m corn 
CJ LD corn 

4 



'ECOMMENEED ACTlON - ENERGY EFFICIENCY OPPORTUNlN 
;reoarea tor JSAD and RCGMagler BQllv 

plantr~ame:' "Petar Karaminchev" LTD 
73 Lipnik Boulevard 7 000 RUSSE B U L G A R I A 

Audltor'sname: DIPL. ENG. CRISTIAN SPASSOV 

a Repondate: 01-05-1994 

ACTION NO. AND BRIEF DESCRIPTION: MEASUREMENT OF NATURAL GAS CONSUMPTION - 
2 3F THE PLANT AFFECTED 

- ENERGY EFFICIENCY - GAS SUPLLY SYSTEM 
FINDINGS CONCERNING EXISTING CONDITIONS. 

'ECOMMENDED ACTlON TO IMPROVE EFFICIENCY: 

Measurement of natural gas consumption in the firm 

in order to pay real consumption (now it is realize 

on the counter-there are three counters-with highest 

I 

natural gas consumption) 

expected result - reducing of the bill for natural gas 

consumption - 6% ! 
I 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION 

9 Elecmctty Fuels. heat and s m m  Total cost I 
 peak Energy 

k~ 1 ~ ~ h t y e a r  11 000nm3 /year I 

B r -exIsnng condmons - 3 2 5 8  $ 325 800 

',el reaucuon 
'2. 

19 600 (a) 

ZOST-BENEFIT ANALYSIS 

PROJECT C3ST ESTlMATE Cost $ Notes 

Englneenng deslgn 300 

Equipment tnstalbtron 

TOTAL INSTALLED COST 7 390 @) 

Esurnatea Increase In annual (non-energy) operanons ana rnmntenance cost - 100 (C )  

PAYBACK PERIOD- 

a 19 600 -100, 

AECOMMENDED IMPLEMENTATION SCHEOULE. 
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?ECOMME;JDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Ffe~area for USAD and RCGMagler Badly 

ACTION NO 7 

?lanrnarne- " petar Karaminchev" LTD 
Adaress: 73 Lipnik Boulevard 7 000 RUSSE B U L G A R I A 
Aud!tor'snarne:DIPL.ENG.CRISTIAN SPASSOV 

01.05.1994 
Repoft date: 

ACTION NO. AND BRIEF DESCRIPTION: 
GAS ANALYSER 

. OF THE PLANT AFFECTED. 
ENERGY EFFICIENCY - BOILER STATION 

FINDINGS CONCERNING EXISTING CONDITIONS: 

$ 6 000 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY. 

Regulation of burning processes - 7 boilers 

4 - working with natural gas 
1 

3 - working with diesel fuel oil 

expected result - reducing of fuel consumption - 3% 
4 

I EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 
Elhcmcny Fuels. heat and stem:  Total cost I 

~Pedc .Energy I 

-ns: $ iyear I 

n e  -exlstmg condmons ~3 258 360 414 000 

, After recornrnenaed amon '3 160 349 1 401 500 

Net reaucuon 98 11 
3- 

12 500 (a) 

COST-BENEFIT ANALYSIS 

PROJECT COST ESTIMATE: Cost Notes 

- 

14% taxes 

TOTAL INSTALLED COST 6 nrrn @) 

Estrrnateo Increase In annua inon-energy) operanons ana rnamtenance cost 2 0 0 (c) 

PAYBACK PERIOD 

.a2 500 - J O O  
I 

RECOMMENDED IMPLEMENTATION SCHEDULE: 





RECOMMEI'DED ACTlON - ENERGY EFFICIENCY OPPORTUNllY ACTION NO. 3 

sreoarea ior USAD and RCGMagler Bailly J 

name: "Petar Karaminchev" LTD 
Address: 73  Lipnik Boulevard 7 000 RUSSE B U L G A R I A 
Aidnor's name: DIPL.ENG.CRISTIAN SPASSOV 

Report date: 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 
The way of working of system: 

ventilation chamber - in summer(sanitary requirements) 
Air heating - in winter 
' ~ n  the time between summer and winter in the producing 

volumes the temperature rise more than producing requirements, 

because of non-working regulators. 

The choice is air heating system for plant "OLBRIHT" 

two ventilation chambers with steam consumption 

2 x 1 000 kg/h max 

~ x n e r t ~ d  reqI11 + - - % 
EXPECTED RESULTS - EFFECT OF RECOMMENDATlON: 

Electnctty Fuels, heat and steam: Total cost I 

ips& Energy 
k w  1 ~ v w p a r ; l  000nm3 $ /year 1 

F le -ex!sang condmons - 104 10 000 

After recommended acnon 88,4 8 840 

her reaucuon 15,6  1 5 6 0  (a, 

XST-BENEFIT ANALYSS 

PROJECT COST ESTIMATE Cost Notes 

Englneenng aeslgn $ 100 
Eau~pmenr procuremenr $ 2 400 14% taxes 
Equ~pment tnstallabon $ 100 
Ewprnent comrnlssslonlng 

TOTAL INSTALLED COST $ 2 600 @) 

Est~rnatea Increase In annuu Inon-energy) oparmons m a  rnruntenance cost 5 0 (c) 

PAYBACK PERIOD 

a 1  560 - ~ 5 0  
RECOMMENDED IMPLEMENTATION SCHEDULE 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNlPl ACnON NO 
Preparea tor USAD and RCGMaglar Ba~lly 

wIeta~. -_---ai!lirLc: 1 ;vU LZD 
Plant name. 
Address: 77 LFm-" ik  301:.levLrd 7 033 dl?,jSE 3 I7 7 2 -L 1 I A 

! 
RECOMMENDED ACTION TO IMPROVE EFFICIENCY: I 

expected res nlt - reducin . o f  i?anhta ,  cou l . ;unp t ion  - 4,720 

/EXPECTED RESULTS - EFFECT OF RECOMMENDATION 
Elecincrty Fuels. heat and steam: Total cost I 

JPeak ,Energy 
1 kW I M ~ / ~ ~ ~ ~ I ? z ~ ~ : ~ ~ ~ , ~ - ~ / ~ -  I %year I 

I Net mducnon 

iT-BEN EFlT ANALYSIS 

PROJECT COST ESTIMATE Cost 2; Notes 

' Engineering dar~gn 7C)o . I 

Equ~pment procurement 

Equprnem tnstallmon I 

Equ~prnenr commtssslonmg I 
TOTAL INSTAU-ED COST 1 

Estrfnatea Increase m annual (non-energy) operanons m a  mmntenance cost 
I 

(C )  

'. I 
PAYBACK PERIOD I 

I 
I 

I RECOMMENDED IMPLEMENTATION SCHEDULE. 
! 





RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORNNllY 
Preoarea for USAD and RCGMagrer Balllv 

ACTIONNO. , 
2 

Address' 73 L i ~ l l i i r  3o'~:.ie-;.,rd 7 003 AT3332 B U 2 ,-; -L 1 A 
Audrtorr DIPL.ZIT?i. C ? I  STIri: 3PiiSSOH 

Rcpondate 1,5.06.*19~~! - U- - I T  "?iOR"(for p roduc t ion  of f l o o r  covers )  
ACTION NO AND BRIEF DESCRIPTION RA.JUIPi4dNT 02 3 U R W R S  PRO, i  iL?STl(diesel o i l )  - .-.- - -- 

'IF THE PLANT AFFECTED LU 1 4 1 ~ 1 ' ~ & &  GL?,,.~ 
? -  :>CY ,;1 ,?T?T{!T 

FINDINGS CONCERNING EXISTING CONDITIONS - --' - A -  

The u n i t  ". iORtl i . equiped wi th 1.5 burners ,  working w i t h  n a p h t a  
I 

(max 1 2  l / h ) .  Tihe d u f e r e n c e  between the p r i c e s  or" n a p h t a  and 

n z t u r a l  ,?as i s  : 
RECOMMENDED ACTION TO IMPROVE EFFICIENCY 

- ~ a p h t a  - 30,30 $ / k a l  

expected  r e s u l t  - reducing of t h e  bill f o r  fuel c o n s u L 2 p t i ~ : ~  

w i t h  58% 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION. 
Electncny Fuels. near and steam Total cost I 

 peak Energy 
kW 1 MWhlyear I 8 /year I 

F #e -exlsang condmons , , - C ) - ~  ta 
I 

- vlsum~ti  on 90 9OO 
Aner recommended amon n a t u r a l  ga ; consumption I 38 180 

Net r ~ u c u o n  5.2 720(:ja7r 15 
x rne r s  

;T-BENEFIT ANALYSIS 3 > ~ U ( > J C L '  ~ L ~ Z T -  

PROJECT COST ESTIMATE Cost @ Notes 

300 Englneenng deslgn 

Equ~prnenr procurement 

Equipment !nstallahon 

Ewpment  commlssslonlng 

TOTAL INSTALLED COST '7 4 w  (b) 

Esurnatw Increase In annuiu fnon-energy) operarlons ana maintenance cost 
-I U" 

(c) 

PAYBACK PERIOD 

a : ~  2 2 ~  - IC: j VU 

RECOMMENDED IMPLEMENTATION SCHEDULE. 



UNIT "MOR" 

max 140°C max 160°C max 210°C 

FOR FLOOR COV-ER- -.- 

final - b 

) O O O - - ) Q O O O ~ O O O O O O O O ~  
I CHAMBER II CHAMBER Ill CHAMBER produd 

/most important / 
15 burners - MAXON 508SP - max 15 l /h naphta 
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1. PRINCIPAL OBJECTIVE 

Energy house audit procedure: 

* source of heating, 
* heat consumption, 
* electricity consumption, 

with the principal objective the energy efficiency to be raised and the following 
results to be achieved: 

* maximum production of heat at optimal fuel and electricity costs; 
* minimminimum costs for heat consumption per same final product (for 

technological and domestic needs); 
* minimum costs for fuel and electricity per same final product (for 

technological needs); 
* minimum costs for electricity per same final product (for technological 

and domestic needs). 

2. STRUCTURE OF THE ENERGY HOUSE 

2.1. SOURCE OF HEATING 

Private boiler station including 4 /four/ steam boilers of the following types: 
* 3 /three / boilers I lKM 12 - 3 x 12 t/h steam, 
* 1 /one/ boiler nKM 6.5 1 x 6 t/h steam 

maximum production of steam - 42 t/h 

Parameters of the boilers: 

* coefficient of efficiency - 89%, 
* temperature of saturated steam - 180" C, 
* worlung pressure - 10 bars, 
* fuel used - natural gas (8000 kcal/nm3). 

2.2. STEAM CONSUMERS 

Conventional heating systems for the production departments 
- maximum - 17.5 t/h ( 8750GcaVh) 
-average - 12.25t/h (6125GcaVh), 



Air heating systems for the production departments 
- maximum - 17 t/h ( 8500 Gcam ) 
-average - 11.9t/h(5950 GcaVh), 

Heating systems for the administration department 
- maximum - 1.5 t/h ( 750 Gcal/h ) 
-average -1t/h(500Gcal/h), 

Technological consumers of steam 
-maximum-6t/h(3000GcaVh) 
- average - 4 t/h ( 2000 Gcal/h ). 

CONSUMPTION OF STEAM 

- maximum - 42 t/h ( 2 1000GcaVh ) 
(at - 16" C outside temperature and full loading of the production capacities, 
losses due to transportation included) 

-average -29.15 th(14580GcaVh) 

2.3. DIRECT CONSUMERS OF FUELS 
Technological consumers of natural gas: 

HOFMAN - SHVABE - 1 pc. 
* consumption of natural gas - 150 nm3/h 
* coefficient of efficiency - 75 % 
* discharged exhausted air - parameters 

- debit - 7330 nm3/h 
- temperature - 110" C 
- combustion component - 1 14gh (15.5 mg/nm3 ) 

Technological consumers of diesel oil: 

MOR - I  PC. 

* consumption of diesel oil - 15 pcs.of burners x 15 Vh each 
* coefficient of efficiency - 76% 

OLBIUHT - I PC. 
* consumption of diesel oil - 150 l/h 
* coefficient of efficiency - 76% 

2.4. CONSUMERS OF ELECTRICITY 



* calender line 1 - 1500 kw 
* calender line 2 - 1200 kw 
* unit for flooring pavement - 1000 kw 
* unit for synthetic leathers - 1500 kw 
* domestic needs - 700 kw 
(lighting of rooms and industrial shops) 

CONSUMPTION OF ELECTRICITY 

- maximum - 5900 kw 
( at full loading of the production capacities ) 
- average - 4000 kw 

3. ANNUAL COSTS FOR FUELS AND ELECTRICITY 

Type 
Mazut I tiyear 

Diesel 

2 200 

oil 
Natural 

Electri- 1 -lo3 1 

- 

$/year 
t/y ear 

gas 

1 880 

$/year 
1000 

4. ANNUAL WATER COSTS 

33660 
1 233 

n ~ n ~ / ~ e a r  
$/year 

city 

409 

51 786 

5. ENERGY AUDIT'S RESULTS 

189880 
679 

- 
- 

KWhfyear 
$/year 

5.1. SOURCE OF HEATING 
The consumption of natural gas is measured with a device, having three displays 
- two for the mechanical counters and a third for the electronic one. The payment 
of the consumed natural gas is done according to the highest indication ( see 
Figure 1 .). The difference between the highest and the lowest indications varies 

- 

229 502 

1994 

393 000 
46 920 

434 
45400 

3 60 

1117 
78190 

19329 
386 580 

t / year 
$ /year 

102 600 

1991 

793 000 
30 100 

1990 

957 000 
22 000 

- 
360 

2 781 
215 527 

12000 
251 309 

40 620 
295 

123 840 

1992 

665 000 
61 400 

75 100 

3 258 
215028 

14200 
548 498 

1993 

620 000 
71 800 

2 580 
201300 

14500 
527 273 

14208 
284 000 



in the range of 10 to 15%. Supposing that real consumption is within this range, 
we can assume that the costs for the natural gas consumption exceed the real 
ones by approximately (-) 5%. 

Permanent checking and aglusting of the combustion processes in the boilers is 
needed, because measurements indicate average coefficient of efficiency of - 
0.85. According to the data, presented by the producer company, the maximum 
coefficient of efficiency is 0.89, therefore losses are about 4%. 

5.2. STEAM CONSUMERS 

about 80% of the steam traps in the company are out of operation - 25% 
losses, 
60% of the reducing valves are out of operation - 5% losses, 
10% of the thermoregulators in the air heating systems are out of operation - 
0.5% losses, 
during 20% of the annual working time period the condensate tanks are out of 
operation due to depreciated automation units and pumps (average capacity 4 
kw - 10 pcs.). For this reason condensate is discharged on emergency. The 
price per ton of condensate , including the price of the water, its softening and 
heating, runs up to 3.42 us~/ton,  while heat losses ( from discharge, lack of 
heat insulation etc.) are 5%. 
lack of heat insulation on about 15% of the pipelines - 0.3% total losses. 

5.3. DIRECT CONSUMERS OF FUELS 

HOFMAN - SHVABE discharges 7330 nrn3/h of air at 110" C and content of the 
combustion component 1 14 g/h.. Conservation of about 5% could be 
achieved if part of this air is used to heat the burner of the unit. 

MOR is equiped with 15 burners, working on diesel oil. The prices of the 
diesel oil and its equivalent in natural gas are respectively 30.30 usD/Gcal and 
12.50 u~D/Gcal. Having such a considerable difference in prices ( probably 
influenced rather by the state of affairs) a reduction of fuel costs by - 58% is 
possible. There are other additional advantages: there is no more need in 
maintenance and each year replacement of a filter, with the price of - 4500 
USD, the quality of the emissions, discharged in the environment is improved, 
the low-quality final product is reduced by - 1%. 



5.4. CONSUMERS OF ELECTRICITY 

The consumption of electricity for lighting can be reduced by replacing the 
conventional lighting units with such of lower energy consumption, observing the 
sanitary standards for room lighting. 

6. RECOMMENDATIONS FOR RAISING ENERGY EFFICIENCY IN THE 
COMPANY 

All calculations have been done on the basis of an average consumption and 
duration of operation of the equipments 4000 hours per year. 

The following recommendation have been fulfilled: 
* ii. 2 and 5 - USAID, RCGI Hagler, Bailly 
* ii. 3 and 4 - investments of the company itself, delivery fi-om 

ARMSTRONG Int., 1nc.- USA. 





LIST OF RECOMMENDATIONS 

Recommendation 
( Description ) 

Replacement of the 
burners of MOR 

Replacement of 
lighting units 

Necessary 
equipment 

Figure 4.Burner 
with 150000 
kcal/h,gas. 15 pcs. 

Lighting units 
with lowered 
consumption - 
350 KW 

Preliminary investments needed [USD] 
Maintenan 
-ce of the 

Delivery Installation 

5 

7 000 

Enginee- Total USDIyear 
ring 

NOTE: ii.2 and 4 are proposals for financing first stage projects (1994) 
.ii. 6 and 9 are proposals for financing second stage projects (1995) 

From 
ener- 

gy conser- 
vation 

9 

maintenance I Total I [years] I effects 

10 
Quality 
252 000 
Mainten. 

75 000 
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FOREWORD 

This report presents the results of the detailed energy audit of the wool scouring plant 

"RUNO - G" in Gabrovo, Bulgaria. The audit was performed by a team of consultants from ALPHA - 
PRO Energy Consulting Croup, Sofia over the period from May 5 to June 30 1 994. 

This audit was performed as a part of a program funded by the United States Agency for 

International Development (USAID) to promote improved energy efficiency in the industrial sector 

of Bulgaria. The operation of this program was co-ordinated by the professional staff of the 

RCG/Hagler, Bailly, Inc. 

The audit of RUNO-C Ltd. is important to the audit program because the plant is one of the 

several Bulgarian wool processing plants. The energy conservation measures identified at RUNO can 

be applied advantageously to the other ones and thus to multiply the benefits for the country. 
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EXECUTIVE SI JMMARY 

1. INTRODUCTION 

This executive summary presents the findings, conclusions and recommendations resulting 

from the energy audit of the wool scouring plant "RUNO - C" in Cabrovo, Bulgaria. 

To identify the areas where energy savings can be made, ALPHA - PRO conducted both 

preliminary and detailed energy audits of the plant. Interviews with key plant personnel provided an 

understanding of RUNO - G's operations and help to identify major energy consuming equipment 

and systems. This led to testing of the key processes and evaluation of their operating efficiency. 

7. PI ANT BACKGROUND AND FNFRCY CONSUMPTION 

The wool primary processing plant of RUNO - C Ltd. is a facility for row wool scouring as 

well as producing Merino tops. The plant operates two shifts five days per week, now operating near 

60% of the full capacity. 

The annual production of the plant is approximately 1 600 000 kg of wool products while the 

total energy consumption is  about 700 000 kwh  electricity and 12 000 Ckal of steam. 

With energy prices due to continue rising in the coming years, RUNO can expect energy to 

become the most significant component of its production costs. The annual energy and utility 

consumption for the last three years is presented in the energy audit forms. 

The plant is supplied with electricity by the National Energy Company and with steam by the 

Thermal Power Station of Cabrovo. 

3. SUMMARY OF SAVINGS 

For the purpose of this summary, all the energy cost savings are calculated on the basis of 

local energy prices and labour costs. 



The total annual energy savings identified as a rezult of this audit are 3574 Ckal of steam and 163760 

kwh  of electricity. The savings represent 35.3% savings in steam consumptio?i+and 25,2% savings in 

- electricity. 

The cost savings are 3 780 300 Ivs on local energy prices. 

The investment required to implement the energy conservation program detailed in this 

report is 2 837 700 Ivs. Nearly 67% of the savings are achievable by implementing housekeeping 

type projects with no outside financial assistance. The simple paybacks of all the projects 

recommended for implementation are less than 3 years, 

Exhibit 1 presents a listing of all the recommended project showing the calculated energy 

and costs savings, costs of implementation and payback. The projects are arranged in three groups - 

A,B and C. 



Exhibit 1. RUN0 Summary of Energy Conservation Recommendations 

Project Project Title 

gement Program 

A.2 

A.4 (~epai r  compressed Air Leaks 

Improve Insulation of Pipes 
and Fittings 

A.3 Control the Wool Scouring 

8.1 lmplement new Steam Measu- 
ring System 

C.l Implement of Condensate 
Heat utilizing System 

C.2 

I Total 

Replace existing Air Compressors 

C.3 

Annual Energy 

Reorganizing the Wool Scouring 
Process 

Sac 
Gkal 
I386 

408 

156 

820 

372 

432 

3574 

2ost Savings, Investment Cost 
and Sir 

Savings 
900900 

289680 

234000 

126720 

582200 

558000 

440800 

648000 

3780300 

ple Paybal 
Costs 
51 000 

142500 

31 6000 

18200 

352000 

333000 

1625000 

0 

2837700 

i, Ivs 
Payback 

0.1 

0.49 

1.37 

0.15 

0.6 

0.6 

3.6 

0 

0.987 
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ENERGY AUDIT REPORT FORMS 

1. Plant information 
" - 

Name of Enterprise: 

Address: 

Telephone: 

Fax: 

Contact Person: 

Title: 

Telephone: 

RUNO-G Ltd. 

41 lndustrialna Str, 5305 Gabrovo, Bulgaria 

+359 (66) 2 65 70 

+359 (66) 2 70 42 

Eng. Tsonka Boevska 

President 

359 (66) 2 53 45 

2. Energy auditor information 

Dates - audit started: May 1994 ; audit completed: June 1994 

Energy audit company: ALPHA - PRO Energy Consultants 

Energy audit team leader: Dr. Nikola Kaloyanov 

Address: h.c. Mladost 1, b1.71, en.A, app.40 

Sofia, Bulgaria 

Telephone: +359 (2) 74 26 09 

Fax: +359 (2) 52 67 40 



3. Energy audit information 

The purpose of this audit was to identify, and evaluate the energy consumption concerning 

heat, electricity and water consumption in the scouring and carding departments, as well as 

the heating system of the plant, and to recommend appropriate energy conservation 

opportunities. 

iciency 9 m .  

Enerav eff - in the energy a y~f 
the energy audit: 

The low overall energy efficiency of the plant is due to the complexity of the following 

major factors: decreasing the production during the last 5 years, wearing out of energy 

transfer, control and measurement equipment, lack of a consistent energy management 

program. 

There are several energy technological systems with significant potential for increasing the 

energy efficiency: 

1. the steam distribution and consumption system; 

2. the compressed air system; 

3. the steam measuring system. 

New experience 

1. Applying in practice the knowledge obtained during the energy management 

course, provided by UNSAID and RCA/Haggler, Bailey, Inc. 

2. Experience in contracting between a plant as a client and TPS as a heathteam 

supplier. 



4. Historical production and energy consumption 

Year: UNITS 

Production: 
- 

scoured wool: 1 302927 1 945347 1 302472 kg 

worsted band: 371 984 51 6834 324260 kg 

Enerav: 
electricity: 

steam: 

c2the.L 

water 

5. Historical energy costs 

805465 799800 649500 kwh 

10881 13604 1 01 30 G kal 

Year: 

electricity: 

steam: 

other: 

water 

1991 1992 1993 UNITS 

3281 96 577321 60001 1 Ivs 

548590 5673743 571 01 15 Ivs 

73491 12481 7 232434 Ivs 



FUEL, STEAM OR HEAT ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
ENERGY TYPE: STEAM 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: RUN0 - G Ltd. 
Address: 41 lndustrialna Str., 5305 Gabrovo, BULGARIA 
Auditor's name: Dr. N.Kaloyanov 
Report date: June, 1994 

Supply contract terms: 
Fuel or heat supply company's name TPS GABROVO 
Contract maximum demand: 15 000 Gkal 
Minimum charge (cost): 
Other: I 

CONSUMPTION OR BILLDING DATA FOR 12 - MONTH AUDIT PERIOD 
FOR: (NAME OF ENERGY FORM): STEAM for scouring department 

I Total ( ~ e a t i i ~  l ~ e a t i n ~  Projrct. Notes 
Costs Degree-Day Index llndex I on plant conditions and changes I 

I TnTAI 1 1An218 -1-22.7 1 5710115 1 2700 1 3.564 1 7.388 1 12 oC -ambient. 19 oC - room. I 



ENERGY BALANCE - FUEL, STEAM OR HEAT 
ENERGY TYPE: STEAM 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: RUN0 - G Ltd. 
Address: 41 lndustrialna Str., 5305 Gabrovo, BULGARIA 
Auditor's name: Dr. N.Kaloyanov 
Report date: June, 1994 

Item 
No 
1 
2 
3 
4 

TOTAl 
TOTAl 

Description 
Wool scouring process (water heating) 
Wool drying process 
Plant heating system 
Hot water utility 

Energy 
Consumption Equipment or Process 

I I I 

PEAK DEMAND I 5.3 

Total Energy 
Cost 

Average 
Load 

Maximum 
Load 
tlh 
4.5 
2.2 
2.8 
0.7 

I I 

Load of Peak 
Demand 

ENERGY CONSUMPTION AND COST (equals total billed consumption) 9622.7 I 5710115 1 

tlh 
1.13 
1.2 
0.7 
0.1 

tlh 
4.5 
0 

0.7 
0.1 

G kallyear 
3474.1 
3689.2 
21 52 
307.4 

Ivslyear 
2061532.7 
2189173.2 
1276997.8 
182441.3 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAID and RCGIHagler, Bailly 

Plant name: RUNO - G Ltd. 
Address: 41 lndustrialna Str., 53Q5 Gabrovo, BULGARIA 

Auditor's name: Dr.N. Kaloyanov 

Report's date: June.1994 

ACTION NO. AND BRIEF DESCRIPTION: A1 Institute Steam Trap Management Program 
AREA OF THE PLANT AFFECTED: Steam Distribution and Utility System 
FINDINGS CONCERNING EXISTING CONDITIONS: 

Faulty steam traps and their consequent energy losses as well as their negative 
impacts on production are a significant problem at RUNO. The team tested over 45 traps. 
40% were found to be failed open. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Purchase a number of new steam traps (a minimum of 20) of the type already used 

throughout the plant. Replacement of traps identified as failed open. 
2. Purchase 13 closing valves and installation on bypasses and other areas as the 

traps are repaired or replaced. 
3. Train maintenance staff in testing and replacement of traps. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Electricitv Fuels. heat and steam 

COST - BENEFIT ANALYSIS: 

Baseline - existing conditions 
After recommended action 
Net reduction 

Peak 
kW 

PROJECT COST ESTIMATE Cost, Ivs Notes 

RECOMMENDED IMPLEMENTATION SCHEDULE: 
Begin replacement of traps and installation of the valves during the tests performed by 

the team as the eaui~ment is available. 

Engineering design 
Equipment procurement 
Eaui~ment installation . . 
Equipment commissioning 
TOTAL INSTALLED COST 
Estimated increase in annual 
(nonenergy) operations and 
maintenance cost: 

Energy 
MWhIyr 

8000 
33000 
loo00 

51000 
!5ooo 

Gkallyr 

1386 

(b) 
(c) 

Total cost 
Ivslyear 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCG/Hagler, Bailly 

Plant name: RUN0 - G Ltd. 
Address: 41 lndustrialna Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Dr.N. Kaloyanov 

Report's date: June.1994 

ACTION NO. AND BRIEF DESCRIPTION: A2 Improve Insulation of Pipes and Fiings 
AREA OF THE PLANT AFFECTED: Steam and hot water distribution system 
FINDINGS CONCERNING EXISTING CONDITIONS: 

The majority of the steam and condensate lines were found equipped with adequate 
insulation. The findings indicate an urgent need for insulation both inside lines about 110 m in length 
and outside located lines 120 rn in length. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. The inside lines should be insulated with glass wool insulation. 
2. The outside lines should be insulated with glass wool insulation and metal sheathing. 
3. The main hot water utilii tank is to be insulated with glass wool insulation. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE Cost, Ivs Notes 

RECOMMENDED IMPLEMENTATION SCHEDULE: 
Begin insulation of pipes in august 1994. 

Engineering design 
Equipment procurement 
Equipment installation 
Equipment commissioning 
TOTAL INSTALLED COST 
Estimated increase in annual 
(nonenergy) operations and 
maintenance cost: 

. , 

99750 
42750 

142500 (b) 
(c) 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAID and RCGIHagler, Bailly 

Plant name: RUN0 - G Ltd. 
Address: 41 lndustrialna Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Dr.N. Kaloyanov 

Report's date: June.1994 

ACTION NO. AND BRIEF DESCRIPTION: 113 Control of the wool drying process 
AREA OF THE PLANT AFFECTED: 
FINDINGS CONCERNING MISTING CONDITIONS: 

During the drying process the wool is overheated in the range of 50 oC above the required 
temperature level. This is a resutt of the temperature regulating valves. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Purchase and installation of 4 new temperature setf-operated regulators Dy= 50 mm. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE Cost, Ivs Notes 

RECOMMENDED IMPLEMENTATION SCHEDULE: 

Engineering design 
Equipment procurement 
Equipment installation 
Equipment commissioning 
TOTAL INSTALLED COST 
Estimated increase in annual 
(non-energy) operations and 
maintenance cost: 

Purchase of TRV - March 1995 (1 Gkal = 1500 Ivs) 
Instalation - May 1995 

. , 

31 2000 
4000 

316000 
4000 

(b) 
I d  



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: RUN0 - G Ltd. 
Address: 41 lndustrialna Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Dr.N. Kaloyanov 

Report's date: June.1994 

ACTION No A.4 

ACTION NO. AND BRIEF DESCRIPTION: A.4 Repair compressed air leaks 
AREA OF THE PLANT AFFECTED: Compressed air system 
FINDINGS CONCERNING EXISTING CONDITIONS: 

Air leaks were found in fiings, joints and pin holes in air distribution lines. Based on 
observations made by the team in the plant about 25% of the compressed air may be lost to leaks. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Replacement of 40 m pipes Dy 112" and repair leaks at times when the compressed air 

system is not operating. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Electricitv Fuels. heat and steam 

[ Baseline - existing conditions 1 I 1 
Peak 1 Energy 1 I I Total cost 

COST - BENEFIT ANALYSIS: 

kW I KWh/vr I I Gkallvr I I Ivslvear 

After recommended action 

(non-energy) operations and 
maintenance cost: 

I I 

PROJECT COST ESTIMATE Cost, Ivs Notes 

b: 18200 
PAYBACK PERIOD: = 0.15 years 

a: 11 4048 - c:2400 

I 

Engineering design 
Equipment procurement 
Equipment installation 
Equipment commissioning 
TOTAL INSTALLED COST 
Estimated increase in annual 

RECOMMENDED IMPLEMENTATION SCHEDULE: 

1 126720(a) Net reduction 

1. Identify air leaks - May 1995 
2. Purchase spares, fittings - May 1995 
3. Repair air leaks - June 1995 

1 63360 1 

1 5800 
2400 

18200 
2400 

(b) 
(c) 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: RUN0 - G Ltd. 
Address: 41 lndustrialna Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Dr.N. Kaloyanov 

Report's date: June.1994 

ACTION NO. AND BRIEF DESCRIPTION: B.1 Implement new steam measuring System 
AREA OF THE PLANT AFFECTED: 
FINDINGS CONCERNING MISTING CONDITIONS: 

The main heat meter in use is an orifice based steam flow meter. It is necessary to change the 
orifice twice a year. Nevertheless, as a result of the daily variation of the load an error of 30% occurs 
for more than 12 hours per day in the winter. The heat is calculated by the TPS using the flow rate 
reading and the steam parameters (enthalpy) in TPS. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Replace the exisbing steam flowmeter by a steam heat meter IWK - RNZ350. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

COST - BENEFIT ANALYSIS: 

RECOMMENDED IMPLEMENTATION SCHEDULE: 

PROJECT COST ESTIMATE Cost, hrs Notes 

1. Purchase - September 1994 
2.lnstallation - October 1994 

Engineering design 
Equipment procurement 
Equipment installation 
Equipment commissioning 
TOTAL INSTALLED COST 
Estimated increase in annual 
(nonenergy) operations and 
maintenance cost: 

31 2000 
40000 

352000 (b) 
(c) 



Report's date: June.1994 

ACTION NO. AND BRIEF DESCRIPTION: C.l Implement of condensate heat utilizing system 
AREA OF THE PLANT AFFECTED: Stem distribution system 
FINDINGS CONCERNING MISTING CONDITIONS: 

The condensate is retumed to TPS via 30 m3 in volume tanks with temperature 98 Co. Due to the 
existing local conditions the plant will be charged if the retumed condensate temperature drops below 
30 oC. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Design and installation of recuperative heat exchange system utilising condensate heat for pre- 

heating water required for the scouring process. The recuperative system consist of a plate heat 
exchanger, two hot water pumps, closing valves. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: RUN0 - G Ltd. 
Address: 41 lndustrialna Str., 5305 Gabrova, BULGARIA 

Auditor's name: Dr.N. Kaloyanov 

COST - BENEFIT ANALYSIS: 

1 TOTAL INSTALLED COST 
- 

PROJECT COST ESTIMATE Cost, Ivs Notes 

I \-I 

1 Estimated increase in annual 1 1!mO I @ )  1 

Engineering design 
Equipment procurement 
Equipment installation 

35000 
280000 
1 8000 

RECOMMENDED IMPLEMENTATION SCHEDULE: 

(non-energy) operations and 
maintenance cost: 

1. Design of the system - October 1994 
2. Purchase of equipment - May 1995 
3. Installation - August 1995 

. . 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCG/Hagler, Bailly 

Plant name: RUN0 - G Ltd. 
Address: 41 lndustrialna Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Dr.N. Kaloyanov 

Report's date: June.1994 

ACTION NO. AND BRIEF DESCRIPTION: C.2 Replace existing air compressors system 
AREA OF THE PLANT AFFECTED: Air compressor roam. 
FINDINGS CONCERNING MISTING CONDITIONS: 

Two water cooled compressors of nominally 175 kW and 75 kW are installed in order to provide the 
main technology processes with compressed air. Compressed air accounts for nearly 30% of all 
electriciiy use in the plant. The existing compressors are not reliable, very expensive for maintenance 
and too large for the plant. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Purchase of one air cooled compressor ( 10 Ilmin , 8 bar) 
2. Replace of the 175kW existing compressor. 

I 
EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE Cost, lvs Notes 

RECOMMENDED IMPLEMENTATION SCHEDULE: 

Engineering design 
Equipment procurement 
Equipment installation 
Equipment commissioning 
TOTAL INSTALLED COST 
Estimated increase in annual 
(nonenergy) operations and 
maintenance cost: 

1. Design of the system - 
2. Purchase of equipment - 
3. Installation - 

. . 

1 625000 

1625000 (b) 
(c) 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: RUN0 - G Ltd. 
Address: 41 lndustrialna Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Dr.N. Kaloyanov 

Report's date: June.1994 

ACTION NO. AND BRIEF DESCRIPTION: C.2 Replace existing air compressors system 
AREA OF THE PLANT AFFECTED: Air compressor room. 
FINDINGS CONCERNING MISTING CONDITIONS: 

Two water cooled compressors of nominally 175 kW and 75 kW are installed in order to provide the 
main technology processes with compressed air. Compressed air accounts for neatly 30% of all 
electricity use in the plant. The existing compressors are not reliable, very expensive for maintenance 
and too large for the plant. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Purchase of one air cooled compressor ( 10 Vmin , 8 bar) 
2. Replace of the 175kW existing compressor. 

L I 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

-. , . * - .,t 

COST - BENEFIT ANALYSIS: 

Electric'Yy 

(non-energy) operations and 
maintenance cost: 

Baseline - existing conditions 
After recommended action 
Net reduction 

Fuels, heat and steam 

PROJECT COST ESTIMATE Cost, lvs Notes 

RECOMMENDED IMPLEMENTATION SCHEDULE: 

Peak 
kW 

50+10 

Energy 
KWhIyr 

132400 

Engineering design 
Equipment procurement 
Equipment installation 
Equipment commissioning 
TOTAL INSTALLED COST 
Estimated increase in annual 

1. Design of the system - 
2. Purchase of equipment - 
3. Installation - 

2 9  ;. 

A"b,rli  

-5000- 
1 625000 
-12000 

1642000 
1!mo 

(b) 
(c) 

Gkallyr 
w G i t : 
" 

6 D,T % I  

Total cost 
Ivslyear 

264800(a) 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAlD and RCGIHagler, Bailly 

Plant name: RUN0 - G Ltd. 
Address: 41 lndustrialna Str., 5305 Gabrovo, BULGARIA 

Auditor's name: Dr.N. Kaloyanov 

Report's date: June.1994 

g the wool scouring process. ACTION NO. AND BRIEF DESCRIPTION: C.3 Reorganizin! 
AREA OF THE PLANT AFFECTED: 
FINDINGS CONCERNING MISTING CONDITION! 

In average 25Oh of the wool scoured has to be scoured twice due to the dirty row material. The 
wool is dryied mEe which can be avoid. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1. Reorganize the scouring process: After the first scouring the wool is not necessary to be dryied 

by steam. It can pass the dryied by steam. It can pass the dryers squeezed and can to be transported 
for second time scouring, or stored for the next day scouring. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Electricm?y Fuels, heat and steam 
Peak Energy Total cost 
kW KWhIyr G kallyr Ivslyear 

Baseline - existing conditions 
After recommended action 
Net reduction 432 648000(a) 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE Cost, lvs Notes 
Engineering design 
Equipment procurement 
Equipment installation 
Equipment commissioning 
TOTAL INSTALLED COST (b) 
Estimated increase in annual (c) 
(nonenergy) operations and 
maintenance cost: 

I RECOMMENDED IMPLEMENTATION SCHEDULE: I 
1. Design of the system of organisation - 
2. Train of the team - 



APPENDICES 









Water consumption (Jan.92 - Dec.92) 
in the main departments 

-6- Scouring Dep. --I-- Comb Dep. Total I 













Monthly heat consumption (1 992) 
- bills and heat meter readings 

6 8 
Month 

* bills + readings 





UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- BULGARIA 

FINAL ENERGY AUDIT REPORT 

for work at 

Silicatceram AD 

Boris Petkov 

IVEL Ltd. 

for 

Hagler Bailly Consulting, Inc. 



1. Plant information 

Name of Enterprise: 

Address: 

Telephone: 

Fax: 

Contact Person: 

Title: 

Telephone: 

2. Energy audit information 

ENERGY AUDlT REPORT 
Prepared for 

USAID and RCGtHagler Bailly 

Silicatceram AD 

30, Kuklensko Shosse St. 
Plovdiv 
Bulgaria 

Angel Koichev 

Production and Technical Manager 

Dates - audit started: October 1993 audit completed: January 1994 

Energy audit company: lVEL Ltd. 

Energy audit team leader: Boris Petkov, CEM 

Address: 56, Svoboda St. 
Plovdiv 4002 
Bulgaria 

Telephone: 

Fax: + 359 32 455055 



Energy Audit SILIG4TCERAM AD 2 

3. Energy audit information 

This energy audit focused on: 

Process Description 

Red brick Fabrication 

Silica brick fabrication 

Production Capacity and Output 

Operating Schedule 

Plant Utilities 

Overall Energy Consumption and Costs 

Energy and Production Relationships 

Electricity Supply and Distribution 

Electric Utility Bills 

Plant Electricity Consumption 

Electric Power end use Distribution 

Electricity Use for Lighting 

Petroleum-Based Fuels use: Mazout 

Boilers 

Steam and Steam Use 

I 

IVEL Ltd. April 1994 
Plovdiv, Bulgaria 



Energy Audit SILICATCERAM AD 3 

Energy efficiency - the most significant findings of the audit: 

Recover and Install Energy Monitoring Instrumentation 

Reduce Boiler Blowdown 

Return Steam Condensate to the Boilers 

Optimal Selection, Repair of Faulty or Leaking Steam Traps 

lmprove Insulation and leaking of Pipes and Fittings in Steam and Hot Water 

Systems 

lmprove Efficiency of Mazout Burners 

lmprove Efficiency of Mazout Burners of the Brick Kiln 

Quality Improvement measures contributing to Reduction of Energy Consumption 

and rejects 

New experience - the most significant lessons learned during the energy audit: 

1. Negotiate a good contract only with the top manager 

2. Keep the top manage well informed in the course of the audit 

3. Try to get as much information as possible from various sources 

4. Try to focus on problems which have attracted the managers attention before but 

they were not able to solve them 

5. Try to fulfill all your promises if any 

6. Try to focus on energy efficiency measures which could be accepted by the top 

managers or at least could be easily explained and have the managers convinced in 
their feasibility. 

IVEL Ltd. 
Plovdiv, Bulgaria 

April 1994 



Energy Audit SILICATCERAM AD 4 

4. Previous actions 

Other projects which resulted in improved energy efficiency: 

In the previous years Silicatceram AD completed several important energy-related and energy 
conservation projects. These included the installation of: 

insulation of the outdoor mazout tank 

new steam traps and filters from the silica bricks autoclaves 

boiler blowdown water recovery system 

flash steam recovery from silica brick autoclaves 

All of these systems have not been maintained and have deteriorated over time. 

All of these projects were funded by the company. 

lVEL Ltd. 
Plovdiv, Bulgaria 

April 1994 



State company "Silicatceram" Plovdiv 

Energy consumption and production quantit y for 1992 

Production of large size ceramic bricks (250~250x140) Lime-silicate bricks size INF and 3.7 NF 

Month 

ton 

for HW & 
heating 

January 

February 

ton 

Mazut for 

15.6 

33 

ton 

Mazut 
for 

curing 

111 

0 

ton 

Total 

128 

0 

thousand pcs 

Production 

254.6 

151.9 

ton 

Fuel oil 2 

1483 

0 

ton 

1 

1 

Mazut for 
steam 

thousand 
PC s 

Production 



State company "Silicatceram" Plovdiv 
Electric power consumption and production quantity for 1992 

Electricity 
Production; (ten 

Consumption - peak; 
thousand unit) 

(Mwh) 

Electricity 
Consumption - day; 

(MW)  

Electricity Electricity 
Consumption - night; Consumption - total; 

Mazuth Consumption; 

(Mwh) (MW) (ton) 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

TOTAL: 

Source: Silicatceram AD bills 



FUEL, STEAM OR HEAT ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
ENERGY TYPE MAZOUT 
Prepared for USAID and RCGIHagler Bailly 

Plant name : 
Address : 

Silicatceram AD 
30, Kuklensko Shosse St. ; Plovdiv; Bulgaria 

Auditor ' s name : Boris Petkov 

Report date : 34425 

CONSUMPTION OR BILLING DATA FOR 12-MONTH AUDIT PERIOD 
FOR: (NAME OF ENERGY FORM) : IMAZOUT (fuel oil # 6) LHV = 9460 kcal/kg; density = 985 kg11113 

Supply contract terms: 
Fuel or heat supply company's name 
Contract maximum demand: 
Minimum charge (cost): 

various suppliers 
not defined 
not defined 

Other: mazout LHV = 9460 kcal/kq; density = 985 kg/m3 

Note: Heating degree-days based on reference temperature of . C 

@ 
&$ 

p"B 
C ?  

Product. Index 
m.ton per: thd 

0.171 
0.082 
0.093 
0.111 
0.091 
0.099 
0.108 
0.078 
0.077 
0.088 
0.108 
0.136 
0.101 

Heating 
Index 
GJ/HDD 

- 

Notes 
on plant conditions and changes 

The boiler house normally 
operates only one boiler with 
a steam capacity of 4.5 t/h at 
13 to 15 bar sometimes as low as 
8 bars. 

Meter 
Reading 

Mo/day/yr 
Jan/ / 
Feb/ 1 
Mar / / 
Apr / / 
May/ 1 
Jun/ / 
Jul/ / 
Auq/ / 
Sep/ / 
Oct / / 
Nov/ 1 
Dec/ / 
TOTAL 

Total 
Cost 

BGL 
534660 
334180 
498960 
763175 
624000 
730100 
571830 
645575 
628625 
688450 
792500 
882500 
7694555 

Monthly 
Heating 

Degree-Days 
HDD 

Physical 
Consumption 
units = m.t 

254.6 
151.9 
226.8 
311.5 
2 60 
298 

233.4 
263.5 
267.5 
281 
317 
353 
3218 

Thermal 
Consumption 

GJ 



STEAM GENEi 3N - 12 MONTH AUDIT PERIOD 
Prepared for US~WJ and RCGIHagler Bailly 

Plant name: 

Address: 

Auditoh name: 

Repolt date: 

Boiler characteristics: 

S i l i c a t c e r a m  AD 

30, K u k l e n s k o  S h o s s e  S t . ;  P l o v d i v ;  B u l g a r i a  

B o r i s  P e t k o v  

January 1994 

Namelnumber 

Manufacturer 

Type (firetubelwatertube) 

Type (saturatedlsuperheated) 
Capacity (tonslhour) 

Year installed: 

Year last major overhaul: 
Operational? (yesho) 
Steam pressure: 
Steam temperature: 

STEAM GENERATION DATA FOR 12-MONTH AUDIT PERIOD: 

Stack temperature, after economizer: 
Stack gas analysis: percent 0 2  

Combustion efficiency: 

Blowdown analysis: dissolved solids PPM 

STEAM GENERATION BY PLANT IMPORTS STEAM SALES AND DISTRIBUTION TO CONSUMERS: NOTES 
Meter I Fuel I Steam I Steam I Monthly I Steam I I I I I I 1 ~osses  8 1 unusual 1 

boiler # I  
Polish 

firetube 
saturated 

4.5 
1982 
1992 

Yes 
13- 15 bar 

I Reading I Consumption 1 Generation 1 Generation I Efficiency I Purchased I I I I I I 

272 
8.4 

82 

2200 

boiler #2 
Polish 

firetube 

saturated 
4.5 

1982 
1990 

Yes 
13-15bar 

274 
8.6 

80 

2200 

Junl I 135 1355.0 

boiler #3 
Bulgarian 
firetube 

saturated 
4 

1982 
1988 

no 

Jull I 

Augl-1- 
Seul I . -- 
Octl I 
Novl I 

Decl I 

boiler #4 
Bulgarian 

firetube 

saturated 
4 

1982 
1988 

no 

83.4 
118.5 
127.5 

TOTAL 1823.4 2071 3.824 

'%. 

161 
189 
232 

947.424 
1346.16 
1448.4 

1828.96 
2147.04 
2635.52 



Plant Steam Balance Summary for a representative winter day 

Consumer Steam Portion 

End Use kgb % 

Steam trap losses 110 3 

Steam leaks 120 3 

Boiler blowdown 142.6 3.6 

Hot water 149 3.8 

Mazout tanks and lines 
preheat 2 19.4 5.6 

Underground pipes losses 340 8.6 

Red brick Drying 984 25 

Silica brick autoclaving 1875 47.6 
I I 

TOTAL: 3940 100 



LIGHTING SURVEY 

ITEM 

Red Brick Production 

TOTAL 

Silica Brick Production 

TOTAL 

Outside Lighting 

TOTALS: 

NUMBER OF TYPE OF 
FIXTURES FIXTURE 

207 MERCURY 

8 MERCURY =+& 
28 MERCURY 

MERCURY 
FLOUR 

BULBS 
DAILY 

PER 
BULBS 

WATTS WATT 
OPERATI 

PER 
FICTURE 

PER 
NG 

BALLAST BULB 
HOURS 

DAILY 
ELECTRI 

CAL 
CONSUM 
PTION; 

WH 



PLANT ELECTRICAL ENERGY BALANCE SUMMARY 

ITEM 

I I I I I 
Red Brick Production 70380 

ELECTRIC 
POWER; kW 

kilica Brick Production I 
I I I I I 

1 880001 

OPERATING 
HOUR 

Clay Handling and treating 
Brick forming 
Brick drying 
Brick curing 
Lighting 
TOTAL 

I I I I I 
TOTAL 112401 1583801 100.00 

DAILY ENERGY 
CONSUMPTION 

(KWH) 

417.5 
231.25 

67.5 
62.5 
38.9 

Production ; units 

3 
7.5 
24 
24 
24 

PERCENT OF 
TOTAL ENERGY 

1253 
1734 
1620 
1500 
934 

7040 70380 

11 . I 4  
15.4? 
14.41 
13.3: 
8.31 

62.64 



State company "Silicatceram" Plovdiv 

Water consumption in boiler house and production for 1992 

I January 1 3390 1 296.6 1 1483 1 0 I 0 

Water 
Use 

boiler 
house; 

cm 

I April 1 2867 1 246.6 1 1233 1 321 1 1605 

Water 
Use Red 
brick; cm 

February 

March 

I May 1 2800 1 277.8 1 1389 1 292.6 1 1463 

I June 1 2420 ( 325.6 1 1628 1 270.8 1 1354 

Production 
red brick; 
1000 units 

2701 

3072 

1 July 1 1010 1 282.8 1 1414 1 149.6 1 748 

I August 1 2200 1 286 1 1430 ( 386 ( 1930 

Water Use 
Silica 

brick; cm 

0 

188.6 

Production 
red brick; 
1000 units 

I December 1 3538 1 266.2 1 1331 1 251.8 ( 1259 

0 

943 

September 

October 

November 

I TOTAL: 1 32359 ( 2892.8 1 14964 1 3440.6 1 17203 

372.6 

297.8 

2368 

2713 

3280 

1863 

1489 

307 

259.8 

255.8 

1535 

1299 

1279 

389.4 

379.4 

329.6 

1947 

1897 

1648 



ACTION PLAN - SUMMARY OF ENERGY EFFICIENCY PROJECT OPPORTUNITIES 
Prepared for USAID and RCGlHagler Bailly 

Plant name: SILICATCERAM AD 
Address: 30, Kuklensko Shosse Str.; Plovdiv 4002; Bulgaria 

Auditor's name: Boris Petkov 

Report date: 

Mazout price: 2 500 BGL/ton 
Electricity price: 1.004 BGUkWh 

SUMMARY OF RECOMMENDED ENERGY EFFICIENCY ACTIONS: 

BASELINE - EXISTING CONDITIONS 

1 ton mazou~~ear  1 k~ ( kWhlyear 
Recover and install Energy Monitoring Instrumentation 1 3025.09484 1 I 1796546.8 

Reduce Boiler Blowdown I 72.23 1 I 

Electric 
Energy 
Consumption 

kWh/year 
191 1220 

Electric 
Peak 
Demand 

kW 

BASE CASE 

Action 
Payback 
Period 

Return Steam Condensate to the Boilers 
Optimal Selection, Repair of Faulty or Leaking Steam Traps 
lmprove Insulation and leaking of Pipes and Fittings in Steam systems 

Improve Efficiency of Mazout Burners 1710 

lmprove Efficiency of Mazout Burners of the Brick Kiln 1374.8 

Quality improvement measures contributing to Reduction of Energy Use 2992.9 1778000 

Total 
Energy 
Cost 

/year 
9964329.88 

Thermal 
Consumption 

ton mazoutlyear 
321 8.1 86 

Electric 
Peak 
Demand 

Action 
Project 
Cost 

Electric 
Energy 
Consumption 

Thermal 
Consumption 
ton 

Action 
No. 

I 
TOTAL SAVINGS 
SAVINGS AS PERCENTAGE OF BASE CASE 

Total 
Energy 
Cost 

Action 
Description 

739 
23 

247673 
13 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNIW 
Prepared for USAD and RCGIHagler Bailly 

ACTION NO. 

Plant name: 
Address: 

Silicatceram AD 
30. KuWensko Shosse Str; Plovdiv; Bulgaria 

Auditor's name: Boris Petkov 

Report date: January 1994 

ACTION NO. AND BRIEF DESCRIPTION: PROJECT N 1: RECOVER AND INSTALL ENERGY MONITORING INSTRUMENTATION 

AREA OF THE PlANT AFFECTED: P l A M  ENERGY MANAGEMENT 

FINDINGS CONCERNING EXISTING CONDITIONS: 

Energy management improvement actions are an important category of potential savings in a fast changing economic environment. However, in order to 
obtain these savings and to make optimum decisions, a more reliable base of information is needed at Silicatceram. Currently, only the data of number of 
produced and sold bricks is collected by hand every day. There is no information on brick rejects on daily basis. The rejects are calculated by the end of 
the month: rejects = bricks produced - bricks sold. There is no logs or other records on steam, electricityand water consumption. Monthly mazout 
consumption is estimated by measuring the level in the mazout tank once a month. Electric use is measured once a month by the utility company. 
The audit team observed that there is no energy demand management system at Silicatceram as employed in Western market-oriented companies. The 
management cannot accurately allocate the energy costs and cannot provide energy management. The regression analysis presented in the previous 
chapter indicates that there is no strong correlation between product throughput and energy consumption.ln absence of real pressure to control the 
quantity of energy used there are situations where poor state of conditions of the energy using equipment or control device still permits process operation 
but at a higher energy cost. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

In order to improve energy management in the plant it is necessary to install or rehabilitate meters on: 

+ autoclaves steam header line ( I  steam meter) + air-steam heat exchanger line aRer the distribution center in red brick production area (1 steam meter) + boiler fuel line ( I  fuel meters) + kiln burners fuel line (1 fuel meters) 
4 feed water line ( I  water meter) 
4 Install local electric meters and repair the &sting meters 
4 Create energy management procedures 

Each process unit of red brick process and silica brick process should be subjected to a budget procedure specifying standards for energy use according 
to determining criteria. Such criteria might be: (production throughput; events such as start-up and shut-down procedure; quality of raw material or 
finished product, ambient temperature or seasonal variation; availability of critical process equipment) 
Each energy use will be a simple function of the determinant criteria: usually constant (e.g. X tons per day of steam in winter, Y tons per day of steam in 
summer) proportional (e.g. Energy = Ax Production) or linear (e.g. Energy = Ax Productlon + B). 
The establishment of such cost function is one of the primary targets of an energy demand analysis: 
The difference between actual and target consumption will be translated into Leva according to marginal costs of utilities calculated by the Energy 

. Department. The summation of all these dimefences will give an indication of the status of energy savings or over consumption. This can be easily 
displayed as a trend or graph. 

ENERGY SAVINGS 

Based on previous experience the audit team estimates that an improved energy management system together with specific management actions to 
control operational efficiency can achieve energy savings in the amount of 6 to 10%. The expected value of the potential energy savlngs is: 

plant-wide base mazout demand: 32 18.186 tomes plant-wide base electric demand: 1 9 1 1 220 kwh 
(1992 purchased mazout) (1 992 purchased electricity) 
energy savings estimated = 6 X energy savings estimated = 6 X 
annual benefit estimate = BGL 482 728 per year annual benefit estimate = BGL 115 117 per year 

Additional savings such as reduced use of raw materials, reduced generation of scrap bricks, improved operating rate on capacity of equipment are likely 
to result from the improved management control system. Potential benefits of these additional savings are not taken into account in the assessment of 
the profitability of this action. 

IMPLEMENTATION COST 

List of equipment 

Total cost is estimated at 

number I urdt cost (BOL) 

- ~ -  - - 

PAY BACK 

Estimated at 12 months 

steam integrator 

8000 water integrator 2 
fuel meters I 7 I A5Mn 

2 

computer system, software and training I 1 

90000 

250000 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAD and RCGIHagler Bailly 

ACTION N0.2 

Plant mme: 
Address: 

Silicatceram AD 
30, Kuklensko Shosse Str; Plovdiv; Bulgaria 

Auditoh name: Boris Petkov 

Report date: January 1994 

ACTION NO. AND BRIEF DESCRIPTION: PROJECT N 2: REDUCE BOILER BLOWOWN 

AREA OF THE PLANT AFFECTED: BOILER HOUSE 

FINDINGS CONCERNING EXISTING CONDITIONS: 

Current boiler blowdown in Silicatcerarn boilers is high. While this may help to keep boiler surface clean it results in a waste of energy and fuel. American 
boiler manufacturers recommend a limit of 3500 ppm for blowdown in the type of boilers operating at Silicatceram at the pressure ranges of operation at 
Silicatcerarn. Currently boiler water TDS concentrations of only 2200 ppm as measured during the audit. By reducing the blowdown rate theTDS 
concentration in Silicatceram's boilers could be maintained at 3300 ppm. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Institute a daily analysis of boiler water total dissolved solids in one of the boiler house laboratory. Other chemical parameters should also be checked on 
a regular basis. Based on these analyses adjust the boiler blowdown rate to maintain boiler TDS at 3300 ppm. This can be achieved by reducing the 
frequency and timing of the blows. 

ENERGY SAVINGS 

The audit team estimates that the project will result in annual savings of ca 100000 BLV. 
Reducing boiler blowdown will lead to reducing thermal losses and water losses. 

Savings are calculated below: 

Current fuel losses for blowdown: 13.83 kglh 
Recommended fuel losses for blowdown: 9.12 kglh 

Fuel savings: 4.7 1 kg/h 

7920 hr ly.  * .4.7 1 kglh = 37303.2 kglyr. 

Current water blowdown: 0.47 m3lh 
Recommend water blowdown: 0.314m3lh 

Water savings: 0.156 m3/h 

IMPLEMENTATION COST 

Ust of equipment number unit cost (BGL) 

TDS meter I 15 000 

Total cost is estimated at 15.000.00 BGL. 

PAY BACK 

The pay-back on this project is one and a half month. 



RECOMMENDED ACTION - ENERGY EFflCIENCY OPPORTUNITY 
Prepared for USAD and RCGlHagler Bailly 

Plant name: Silicatceram AD 
Address: 30, Kuklensko Shosse Str; Plovdiv; Bulgaria 

Auditor's name: Boris Petkov 

Report date: January 1994 

ACTION NO. AND BRIEF DESCRIPTION: PROJECT NO 3 RFFURN STEAM CONDENSATE TO THE BOILER 

ARE4 OF THE PIANT AFFECTED: RED BRICK PROCESS AR!3 

ACTION N0.3 

FINDINGS CONCERNING EXISTING CONDITIONS: 

Condensate return piping already exists but Is not maintained well. Some of the condensate from the air steam heat exchangers is drained to the sewage. 
Returning condensate will result in savings in boiler make-up water and blowdown losses. as well as an overall improvement in boiler efficiency. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Return steam condensate from the air-steam heat exchangers of the dryers and the hot water steam heater by rehabilitating the existing condensate 
return system. Find out where the condensate is contaminated. 

ENERGY SAVINGS 

From M i b i t  4.1 the plant steam balance shows that condensate from red brick production area will be ca 910 kg/h. The condensate return temperature 
measured by the audit team is 93 C. It is expected that this same temperature will reach the feed water tank if proper insulation Is applied. 

Savings are calculated as follows (assuming condensate at 90 C will replace make up water at 70 C): 

910 kglh * 300 W/kg = 273000 kJ/h 

273000 W l h  I 39637.4 kJ/kg = 6.88 kg/h fuel 

Annual savings: 

There are additional annual savings in water: 

4000 * 910 = 3640 m3 

IMPLEMENTATION COST 

piping and steel plate I 65000 
installation 55000 I 
List ot equipment 

Total cost is estimated at: 120000 BGL 

cost (BGL) 

PAY BACK 

Pay back Is estimated to about a year 

I 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAD and RCGIHagler Bailly 

ACTION N0.4 

Plant name: 
Address: 

Silicatceram AD 
30, Kuklensko Shosse Str; Plovdiv: Bulgaria 

Auditor's name: Boris Petkov 

Report date: January 1994 

ACTION NO. AND BRIEF DESCRIPTION: PROJECT NO 4 OPTIWSELECTION, REPAIR OF FAULTY OR LEAKING STEAM TRAPS 

AREA OF THE PLANT AFFECTED: RED BRICK PROCESS AREA, DISTRIBUTION STATIONS IN RED BRICK AND SlUCA BRICK 
PROCESS AREAS 

FINDINGS CONCERNING EXISTING CONDITIONS: 

Eleven steam traps to the air-steam heat exchanger are faulty and leaking. All the leaking steam from the steam traps goes to the dryers and deteriorates 
the efficiency of the drying process too. 
The steam traps to the hot water heat exchangers are also not functioning. 
Steam traps to the autoclaves are fairly well maintained. 
Faulty steam traps cause steam loss and decreased efficiency. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Replace or repair the existing faulty or leaking steam traps found from the audit team during the audit. 

ENERGY SAVINGS 

Steam trap losses were estimated on the basis of their intensities and steam pressure in the lines. 
Calculation of savings is based on the plant steam balance. 

Annual savings are calculated as follows: 

Steam trap losses are estimated at 1 10 kg/h. 

4000 hrlyr. * 1 I0 kglhr = 440000 kglyr. 

440000 kglyr. 1 2575 = 1 I33000000 kJ/y. 

1133000000 kJ/yr. / 39637.4 kJ/kg 1 0.74 = 38.8 t mazout fuel 

Improves drastically the efficiency of the dryers since all the leaking steam from the dryers steam traps holes goes with the air. 

IMPLEMENTATION COST 

List of equipment 

repairs of steam traps 

Total cost is estimated at: 

PAY BACK 

Pay back is estimated to three months. 

number 

1 1  

cost (BGL) 

33000 

33000 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNIN 
Prepared for USAD and RCGIHagler Bailly 

Plant name: Silicatceram AD 
Address: 30, Kuklensko Shosse Str; Plovdiv; Bulgaria 

Auditor's name: Boris Petkov 

Report date: January 1994 

ACTION N0.5 

ACTION NO. AND BRIEF DESCRIPTION: PROJECT NO 5:IMPROVE INSULATION AND LEAKING OF PIPES AND FITTINGS OF 
STEAM AND HOT WATER SYSTEMS 

AREA OF THE PLANT AFFECTED: RED BRICK PROCESS AREA, DISTRIBUTION STATIONS IN RED BRICK AND SlUCA BRICK 
PROCESS AREAS 

FINDINGS CONCERNING EXISTING CONDITIONS: 

All the pipe lines are with old insulation not well maintained which causes energy losses measured and empirically estimated by the audit team. The audit 
team expects very deteriorated insulation on the underground pipes. Steam leaks were found in boiler house, steam distribution centers. The leaks are 
from the fittings and welding beads. The losses are estimated on the basis of measured temperatures and pressures and estimated hole sues. 

1 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Replace or repair the existing faulty or leaking steam pipes in the boiler house, service tunnel and production areas where leaks were found by the audit 
team. 
Improve insulation. 

ENERGY SAVINGS 

Calculation of savings is based on the plant steam balance. 

Savings are calculated as follows: 

4000 hr/y. * 120 kg/hr = 480000 kglyr. 

480000 kglyr. * 2575 = 1236000000 kJ/y. 

1236000000 W/y .  I 39637.4 kJ/kg 1 0.74 = 42.1 t mazout fuel 

Improves drastically the efficiency of the dryers since all the leaking steam from the dryers steam pipes goes with the air. 

IMPLEMENTATION COST 

List of equipment 

repairs of leaking fittings 
repairs of insulati~n 

number 

18 pcs 
450 sqm. 

cost (BOL) 

2 1600 
135000 

Total cost is estimated at: 156600 

PAY BACK 

Pay back is estimated to approximately an year. 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAD and RCG/Hagler Bailly 

ACTION NO 6 

Plant name: 
Address: 

Silicatceram AD 
30, KuWensko Shosse Str; Plovdiv: Bulgaria 

Auditor's name: Boris Petkov 

Report date: January 1994 

ACTION NO. AND BRIEF DESCRIPTION: PROJECT NO 6: IMPROVE EFFICIENCY OF MAZOUT BURNERS FOR THE TWO 
BOILERS "ECONOMIC" W E  

AREA OF THE PLANT AFFECTED: BOILER HOUSE 

FINDINGS CONCERNING EXISTING CONDITIONS: 

Some of the mazout consumed by Silicatceram goes to fuel boilers for steam generation in the boiler house. Of four boilers installed in the plant one is 
operating with a capacity of 4.5 t/h of saturated steam at 13 -15 bar. The boilers are not in good condition and the burners are operated manually. Air-to- 
fuel ratios are adjusted visually by the experience of the operators; no stack measurements are performed. Boiler efficiencies are generally low due to 2 
main reasons: I /high stack temperatures; high air-to-fuel ratios. The measured boiler combustion efficiencies ranged from 80 to 82% for the Polish 
boilers. The audit team found that the boiler operators rarely change the boiler firing rate. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Replace the existing low efficient Polish mazout burners with new modern automated efficient burners. 

ENERGY SAVINGS 

Calculation of savings is based on the measured boiler efficiency and designed efficiency ofthe Fully automated efficient burners 86 - 88 X: 

Savings are calculated as follows: 

5000 hr ly.  * 360 kglhr = 1800000 k g / ~ .  

1 8 0 0 ~ ~ )  kg/y. * 0.05 = 90 t mazout fuel 

Reduces emissions. 

IMPLEMENTATION COST 

Fist of equipment 

Mazout burners 

Total cost is estimated at: 500000 

PAY BACK 

Pay back is estimated to approximately an year. 

number 

2 pcs 

cost (BQL) 

500000 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNrrY 
Prepared for USAD and RCGIHagler Bailly 

Plant name: 
Address: 

Auditor's name: 

Report date: 

Silicatceram AD 
30, Kuklensko Shosse Str; Plovdiv; Bulgaria 

Boris Petkov 

January 1994 

ACTION NO 7 

ACTION NO. AND BRIEF DESCRIPTION: PROJECT NO 7: IMPROVE EFFICIENCY OF W O U T  BURNERS OF THE RED BRICK 
KILN 

AREA OF THE PLANT AFFECTED: RED BRICK PRODUCTION AREA 

FINDINGS CONCERNING EXISTING CONDITIONS: 

Some of the mazout consumed by Silicatceram goes to the burner groups of the red brick kiln. The burner groups are manually controlled on the base of 
the operators' experience. The audit team measured all the parameters of the kiln in order to prepare a balance. Analyzing the data the audit team found 
that the thermal efficiency of the kiln is high but it was observed that there is unburned mazout left due to bad maintenance of the existing burners. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Retrofit the existing mazout burners and improve their controls. Improve the atomization of the fuel. 

ENERGY SAVINGS 

Calculation of savings is based on the estimated quantity of unburned mazout of 6 to 12 X: 

' Savings are calculated as follows: 

7500 hr jy.  * 195 kg/hr = 1462500 kg/yr. 

1462500 kg&. * 0.06 = 87.7 t mazout fuel 

IMPLEMENTATION COST 

Ust of equipment 

Retrofit burner groups and controls 

Total cost is esti 450000 

number cost (BGL) 

450000 

PAY BACK 

Pay back is estimated to approximately an year. 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNIlY 
Prepared for USAD and RCGIHagler Bailly 

ACTION NO 8 

Plant name: 
Address: 

Silicatceram AD 
30, Kuklensko Shosse Str; Plovdiv; Bulgaria 

Auditor's name: Boris Petkov 

Report date: January 1994 

ACTION NO. AND BRIEF DESCRIPTION: PROJECT NO 8: QUALITY IMPROVEMENT MEASURES LEADING TO REDUCTION OF 
ENERGY CONSUMPTION AND THE NUMBER OF REJECTS 

AREA OF THE PLANT AFFEnED: BRICK FACTORY 

FINDINGS CONCERNING EXISTING CONDITIONS: 

Bricks not meeting the proper quality standard cannot be sold for the full price, and under many conditions, cannot be sold at all. This rejected product 
implies a significant waste of energy, since 50 to 60 % of the production cost is energy. 
A daily accounting system of total production, first quality production, second quality production, and unacceptable or rejected production must be 
established as part of the management system. Such a system should also Identify and correct the causes of poor quality, including: 

- Mainte~nce of the proper gaps between rollers at the final stages of the clay mixture preparation process. The large gaps result in particles of too 
large size which disrupt the uniformity of the brick drying and cause cracks. 

- Careful control of the kiln, including monitoring of high temperature distribution and residence time in the kiln. Locally honer areas and too long 
residence times contribute to the common problem of deformed bricks. - Careful control of the red brick dryers, including monitoring of temperature, humidityand residence time in the dryer. Bad drying process contribute 
to the common problem of cracked bricks. 

Quality control must be instituted in the plant in order to save energy, at the same time it will improve the product. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Establish full accounting of production meeting the proper quality standards 
Retrofit control system of the kiln. including monitoring of high temperature distribution and residence time in the kiln. 
Retrofit careful control of the red brick dryers, including monitoring of temperature, humidity and residence time in the dryer. 

ENERGY SAVINGS 

Calculation of savings is based on the observed quantity of brick rejects and bricks not complying the Bulgarian standards for red and silica bricks which 
is approximately 1 1  %that could be reduced to approximately 4 %: 

Savings are calculated as follows: 

Annual mazout consumption: 

3218.1 t/y. * 0.07 = 225.2 t /y .  mazout fuel 

Annual electricity consumption: 

IMPLEMENTATION COST 

Ust of equipment 

Temperature sensors 
Humidity sensors 
Microprocessor based controller 
Actuators 
Supervisor and software 

number cost (BGL) 

45000 
46000 
l4OOOO 
1 8 m o  
l3OOOO 

Total cost is estimated ak 

PAY BACK 

Pay back is estimated to approximately an year. 
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for work at 
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ENERGY AUDIT REPORT 
Prepared  f o r  

USAID and RCG/Hagler B a i l e y  

1. P l a n t  i n f o r m a t i o n  

Name o f  En te rp r i se :Va rna  Sh lpya rd  

Address: Varna 9000. B u l g a r i a  

Telephone: 359 52 222 731 

Fax : 359 52 237 222 

Con tac t  Person: A leko ANGELOV 

T i t l e :  C h i e f  Eng ineer  

Teleahone: 359 52 222 731 

2. Energy a u d i t o r  i n f o r m a t i o n :  

Dates - a u d i t  s t a r t e d :  1994 J u l y  1 7 t h  
a u d l t  completed:  1995 A p r i l  1 7 t h  

Energy a u d i t  companv: Exerg Co.Ltd. o f  Varna 

Energy a u d l t  team l eade r :  D r .  Janos ZHELEV, CEM 

Address 9 /6 /54  V lad l s l avovo ,  Varna 9023 POBox 62, B u l g a r i a  

Telephone 359 52 472 672 

Fax 359 52 463 562 



3. Energy a u d i t  i n f o r m a t i o n  

Energy ------------- a u d i t  i o c u s  : P a r t s  o f  t h e  steam system. 

Because t h e  system i s  t o o  l a r g e  i the r -e  a r e  consumers more 
t h a n  1.5 km f rom t h e  b o i l e r h o u s e )  and t h e r e  a r e  oroblems w i t h  
s u o o l v i n q  steam t o  t h e  remote consumers t h e  a u d i t  f ocus  was 
o n l y  t h e  p a r t  o f  t h e  steam svstem, namely: 

The b o l l e r h o u s e  
The steam mains 
The t e c h n o l o q l c a l  consumers 
A1 1  user-s near- t h e  b o i  l e rhouse  (were i s  t h e  h i g h e s t  

p ressu re  and so t h e  b i g g e s t  l o s e s ) .  
The companv m a i n l y  produces s h i p s  f o r  e x p o r t .  The maln 

prob lem o f  t h e  comoanv i s  t h e  cash- f low problem. caused by h i g h  
1 n t e r e s t  r a t e s  o f  B u l g a r i a n  banks, l ong  p r o d u c t i o n  c y c l e  and 
customer oavments a f t e r  completion o f  t h e  s h i p .  The steam 
system works i n t e r m i t t e n t l y ,  because t h e r e  1s s i m p l y  no money 
f o r  mazout. 

There a r e  4 b o l l e r s  w l t h  12 t / h r  c a p a c l t v  each m a i n l y  f o r  
h e a t i n g  reou l remen ts .  The main consumers i n  t h e  summer a r e  t h e  
two c a r o e n t r v  workshops w l t h  maxlmum demand 1-2 t / h r  which a r e  
l o c a t e d  1 km f a r  f rom t h e  b o i l e r  a l a n t .  So ou r  f o c u s  was a150 
t o  i n v e s t i g a t e  t h e  o o s s i  b i  1  i t y  (and  pay back)  f o r  s u a p l v i n g  t h e  
steam t o  t h l s  consumers f r om independent steam gene ra to r  near 
bv t h e  workshops. 

Eneray e f f i c i e n c v  . There a r e  t h r e e  most significant ..................... 
f i n d i  ngs 

The tune  up o f  b o l l e r - s  - There a r e  o l d  b o i l e r s  i n  bad 
condition. The maln consumer i s  t h e  h e a t i n g .  I t  i s  b e t t e r  t o  
hea t  t h e  b l g  workshops w i t h  i n f r a  r e d  gas h e a t e r s  t h a n  bv 
steam. I n  near f u t u r e  t h e r e  have t o  be gas p i p e  t o  t h e  company. 
so t h e r e  i s  no reason  t o  spend on c a p i t a l  i nves tments  l n  o l d  
mazout b o l l e r  p l a n t .  However i t  was u s e f u l  t o  a d j u s t  t h e  excess 
a i r .  

Steam t r a p  survey  - t h e  steam d i s t r i b u t i o n  system i s  i n  
r e l a t i v e l y  good c o n d l t l o n  excep t  o f  t h e  steam t r a p s .  I t  i s  h a r d  
t o  f i n d  wo rk l nq  steam t r a p  and t h e r e  a r e  many p l a c e s  needing 
t r a p p i n g  w i t h o u t  t r a p s .  We f i n d  t h a t  ~t i s  t h e  main reason t h e  
steam c a n ' t  reach  t h e  remote u s e r s  w i t h  p ressu re  h i g h e r  t h a n  1 
bar .  

Waste hea t  steam gene ra to r  - t h e r e  i s  a  s ~ g n l f i c a n t  waste 
hea t  source  (1000 C s t ack  gas i n  t h e  f o r g e  shop - 4500 G J / v r ) .  
T h i s  l o c a t i o n  1s n o t  f a r  f r om t h e  c a r p e n t r v  w o r k s h o ~ s ~  so ~t is 
p o s s i b l e  t o  use t h e  waste h e a t  t o  aroduce steam for t h e  main  
t echno loq  ical user-s ! 

B o i l e r  tuneup arocedures aoproved by l o c a l  authorities. 
Energy awareness and energy management a r e  t h e  b i g g e s t  

prob lems i n  most o f  Bulgarian p l a n t s .  However i t  i s  ve ry  
d i f f i c u l t  t o  hand le  t h l s  i s sues .  I f  one w i l l  address t h i s  
oroblems v l s i b l v  he will l o o s e  t h e  suopo r t  o f  t h e  management 
and personne l .  D e f i n i t e l y  i t  i s  more easy t o  address technical 
problems. 



4. Energy savings 

Description of measure Fuel saved Savl ngs PavDack 

Boi ler tuneup 134 t mazout/yr5 226 GJ/Jr3 davs 

5. Historical energy consumption 

Year 1990 1991 1992 1993 

heavy fuel 011 (tones) 3.112 2,748 2.688 2.076  

The pt-oductlon cycle for a ship 1s more than a vear. In 
aroductlon there are malnlv 5 tvpes of shlas. We find lt is 
dlfflcult to deflne energy/~roduction lndex for the whole 
olant. Mav ae ~t 1s aosslble to define such an index for the 
different workshops, however there is no any measurement of 
steam oroductlon and usage. 

6. Previous actions 

The domestlc hot water 1s made fvom geothermal source. This 
hot water will De utlllzed in the gas statron also. 

7. Detailed forms 

Attached are the following forms 

Heavy fuel oil consumption (from bills). 
Steam generat ion. 
Recommended actions (ECO +arms). 



HEAVY F U E L  O I L  ( M A Z O U T )  CONSUMPTION - 12 MONTH A U D I T  P E R I O C  
ENERGY T Y P E :  m a z o u t  
P r e p a r e d  f o r  U S A i D  and R C G / H a g l e r  S a l l l v  

P l a n t  n a m e :  VARNA S H I P Y A H D  
A d d r e s s :  

Auditor's n a m e :  

R e p o r t  da te :  

9000 VAHNA 
B U L G A R I A  
DR.JANOS ZHELEV.  CEM 

APR. 1995 

S u p ' p l  y c o n t r a c t  t e r m s :  
F u e i  s u o p l y  c o m p a n y ' s  D l f e r e n t  c o m o a n l e s  
C o s t :  150 B/t 

B I L L I N G  D A T A  FOR 12-MONTH A U D I T  P E R I O D  
FOR:  MAZOUT 

N o t e :  T h e r e  1s no f u e l  measuring equipment. 
T h e  d a t a  is t h e  billing da ta  f r o m  invoices! 
H e a t  1 n g  d e g r e e - d a y s  based on r e f e r e n c e  t e m ~ e r - a t u r e  o f  19 



STEAM GENERATION 
Prepared  i o r  USAID and RCG/hagler B a i l l v  

P l a n t  name: VARNA SHIPYARD 

Address: 9000 VARNA 
BULGAR I A 

Audl t o r ' s  name: DR. JGNOS ZHELEV. CEM 

Report  date:  Jan. 1995 

B o i l e r  c h a r a c t e r i s t i c s :  

+---------------------------------+---------+---------+--------- + - - - - - - - - -. 
I Namei number 1 1  2 I 3 : 4 
+---------------------------------+---------+---------+--------- + - - - - - - - - -. 
:Manufac turer  1G.Kirkov IG .K i rkov  IG.Kirkov IG.Kirkov 
+---------------------------------+-+.-------+---------+---------+---------. 

f Type ( f  i r e t u b e / w a t e r t u b e )  1 f i r e t u b e  I f i r e t u b e  : f i r e t u b e  i f l r e t u b e  
+---------------------------------+---------+---------+--------- + - - - - - - - - - . 



RECOliflENDED ACTION - ENERGY EFFICIENCY OPPORTUNITi ACTION NO. 1 
Preoared f o r  USAID and RCGInagler B a i l l v  

P l a n t  name: 
Address: 

A u d i t o r ' s  ndme: 

Reoo r t  date:  

VARNG SHIPYARD 
9000 VARNA 
BULGARIA 
DR. JANOS ZHELEV 
C E M 
APR. 1995 

ACTION NO. AND BRIEF DESCRIPTION: 1. BOILER TUNEUP 

AREA OF THE PLANT AFFECTED: BOILER HOUSE 

FINDINGS CONCERNING EXISTING CONDITIONS: 
B o i l e r s  ope ra te  with high exess a i r  (60-70%) and low e f f i c i e n c y  - 0,83-O,B5X 

RECOlflENDED ACTION TO IMPROVE EFFICIENCY: 
Regu lar  ( a t  l e a s t  3 t i n e s  a y e a r )  exess a i r  a d ~ u s t a e n t .  

: Fue l :  ;Energy : T o t a l  c o s t  : 
+---------+---------+------------ t 

: t l y r  : GJ I y r  : S / yea r  I 
+---------------------------------------+---------+---------+-----------+ 

; B a s e l i n e  - e x i s t i n g  c o n d i t i o n s  1 1 914  1 7 4  646 1 287 100 1 
+---------------------------------------+---------+---------+-----------+ 

: A f t e r  reconmended a c t i o n  : 1 780 : 69 420 1 267 000 1 
+---------------------------------------+---------+---------+----------- t 

:Net r e d u c t i o n  1 1 3 4 :  5 2 2 6 :  2 0 1 0 0 1  
+---------------------------------------+---------+---------+-----------+ 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: Cost  
TOTAL 1NSTALLED COST 450 

E s t ~ m a t e a  i nc rease  I n  annua l  (non-energy)  o p e r a t i o n s  and maintenance c o s t  3x0450 = 1350 



BEST AVAILABLE COPY 



WEST AVAILABLE COPI' 
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UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- BULGARIA 

FINAL ENERGY AUDIT REPORT 

for work at 

Zlatna Panega 

by 

Dimiter Shivkov 

Angel Dangov 

Amecon, Techcem 

for 

Hagler Bailly Consulting, Inc. 



ENERGY AUDIT REPORT 

Prepared for 
IJSAID and RCG/Hagler Bailly 

1. Plant Information 

Name of Enterprise ZLATNA PANEGA Cement Plant 

Address 5760 Zlatna Panega, Bulgaria 

Telephone: (+ 359) 697 5084 

Fax: (+ 359) 697 5084 

Contact Person: Mr. Ivan Tsakov 

Title: General Director 

Telephone: (+ 359) 697 5084 

2. Audit Information 

Dates - audit started: August 1994audit completed: October 1994 

Energy audit company: AMECON, TECHCEM 

Energy audit team leaders: Mr. Dirniter Shivkov, Mr. Angel Dangov 

Address: P.O. Box 35 
1 5 82 Sofia, Bulgaria 

Telephone: (+359 2) 708 509; 725 328; 779 329 

Fax: (+359 2) 708 509; 775 200 



3. Energy Audit Information 

Energy audit focus 

The report contains the findings, the conclusions and the recommendations 
obtained as a result from the energy audit at the "Zlatna Panega" cement plant. The 
audit of the main energy consumers at the plant was carried out in the period 
August 1994-0ctober 1994. 

The main goal was to define the major areas, where possible energy savings 
measures could be implemented. In connection with this a walk-through and then a 
comprehensive energy audit was concluded. The chief engineers and executives 
responsible for the decision making in the area of energy consumption and 
production capacities utilisation were interviewed. The heat and mass balance 
equations for the main equipment used were obtained and analysed. As a result tbe 
values for the optimal technological parameters were obtained. 

Based on the collected and analysed data for the energy consumption of the main 
energy consumers at the plant a package of energy savings measures includhg 
operational management and investment decisions was proposed. 

Energy efficiency 

The fmdings connected with the current energy utilisation and the 
recommendations for improving it are given in Appendix 1 as part of the report 
prepared for the plant management. 

New experience 

The energy audit was a usefkl experience because of the following: 
1. It was the first energy audit carried out for this cement plant. This helped 

the managers of the plant to recognise the problems connected with energy 
utilisation and the effect of small investment projects. Plant personnel was also 
involved in the audit and got a new experience in this field. 

2. The measuring equipment provided by USAID for audit purposes helped 
to carry out the analysis of the processes and to gather usefbl data about the current 
situation of energy utilisation. It also helped local consultaflts and plant personnel 
to get familiar with modern measuring equipment. 

3. Mass and heat balance calculations were made during the audit in order 
to estimate the energy consumption by different processes and give 
recommendations for further energy savings measures including maintenance, 
investment and repair works. 



4. Energy Savings 

The following energy eSciency measures have been already implemented during 
the course of the audit (for kiln 4): 

1. Repair of the preheater for kiln 4. 
2. Repair of the inlet and outlet seals of kiln 4. 
3. Repair of the grate cooler - repair of existing fans and installation of two 

additional fans. This repair works are still in progress. 
As a result the working regime of kiln 4 has improved. The 0 2  content before the 
outlet gases fan has decreased up to 5.5 - 6% instead of more than 10% at the 
beginning of the audit. 

The achieved savings are still subject to estimation which is diflicult because of 
lacking the appropriate measuring equipment. 

5. Historical Production and Energy Consumption 

1. Recent production and energy consumption at th e plant in physical units: 

The production data of cement and clinker for the five years period (1990-1994) 
are surnmarised in Table 1. 

Table 1 

Production 

The energy consumption data for natural gas, electricity and steam for the five 
years period (1990-1994) are surnrnarised in Table 2. 

clinker 
cement 

1990 
tons 

348 254 
412 555 

581 876 
695 120 

1992 
tons 

1991 
tons 

305 563 
382 243 

1993 
tons 

1994 
tons 

307 258 
363 994 

388 627 
303 161 



Table 2 

Energy 1990 1991 1992 1993 1994 
I I I I I 

natural gas 1 1029831 605211 52 658 1 48 064 / 56 753 
(1000 x cub.m.) 
natural gas (Gcal) 823 864 484 168 405 264 384 5 12 454 024 
electricitv (MWh) 126 484 83 463 69 981 67864 70649 < - .  

electricity (Gcal) 108 776 71 778 60 184 58 363 60 758 
steam (tons) * 88 460 76 700 49 190 44900 30 440 
Total energy 932640 555 946 465 448 442 875 514782 
(Gcal) 
gadelectricity (YO) 88.3A1.7 87.1/12.9 87.1112.9 86.8A3.2 88.2f11.8 
from total energy 

Note: Steam is produced by natural gas and its energy is included in that of natural 
gas- 

EnergyProduction Index: 

The energylproduction index for cement only is given in table 3. It should be noted 
however that a big part of the clinker produced in the last year was directly 
exported and not used for cement production itself. Therefore an average value for 
cement based on this clinker quantity was used to obtain the energylproduction 
index for 1994. 

Table 3 

EnergyIProdudion 1 990 1991 1992 1993 1994 
Index for cement 
GcaVton 
thermal 1.185 1.174 1 .060 1 .056 1.169 
electrical 0.156 0.174 0.157 0.160 0.156 



6. Historical Energy Costs 

The energy costs calculated in the national currency Bulgarian levs (BGL) are 
given in Table 4. It should be noted however that because of the high inflation rate 
in the last four years the energy prices their self do not give a real picture on the 
energy costs. In addition energy prices is still subsidised by government. Therefore 
a percent ratio of fuel or electricity fiom cement price is given in order to get a view 
on the real situation now. 

Table 4 

Energy costs 1990 199 1 1992 1993 1994 

natural gas 11 523 77 570 109 032 87 684 271 000 
x 1000 BGL 

I I 

he1 price in 19.4 50.0 50.7 37.0 52.3 
% fiom 
cement price 
electricity 5 776 26 557 38 978 48 297 69 220 
x 1000 BGL 
electricity 9.7 17.1 18.1 20.4 13.2 
price in % 
fiom cement 
price 
fuel/electricity 66.3/33.7 74.5125.5 73.7126.3 64.5135.5 79.8120.2 
ratio in energy 
costs 

Note: All prices are given in Bulgarian levs (BGL). 
The exchange rate now is $ 1 = 66 BGL. This exchange rate is accepted for 

all the calculations concerning investment projects as well. 

7. Previous actions 

The main measures implemented at the plant up to now are as follows: 

1. Follow up of the different electricity loads during the various tasiffzones: during 
the day, at night and during the high tariff zone (9 to 12 a.m. and 2 to 5 p.m.). 
During the high tariff zone the cement and when possible the raw meal mills are 
switched o E  



2. Applying of capacitors in order to improve the power factor. With the capacitors 
installed now it is possible to control the power factor within the prescribed ranges. 

3. Registering of the gas consumption by the different kilns in order to get a real 
information necessary for the plant managers. For that reason flow meters are 
installed at every kiln and it is possible to sum up the quantities of gas for a given 
time period, e.g. one month. Unfortunately this data are not used for every day 
energy management purposes but are surnmarised by the end of the month only. 

8. Detailed Forms 

Detailed forms including data for the use of the different energy sources by 
processes are given in the following tables. It should be noted that not all energy 
consumption data for the various consumers could be obtained because of lack of 
installed measuring devices for each separate consumer. The consumed energy data 
at the plant are usually available in summarised monthly forms based on group 
consumption data or on estimates according to predetermined speciftc rates. 

The tables below give an overview on the different energy consumers and their 
participation in energy utilisation at the plant. Natural gas is used mainly by kilns 
and a very small part for the boilers. Therefore in the table for natural gas the total 
gas quantity used is given. 

All the data in the tables relate to year 1994 consumption. 



ENERGY TYPE: NATURAL GAS 
Prepared for USAID and RCGIHagler Bailly 

Plant name: Zlatna Panega cement plant 
Address: 5760 Zlatna Panega 

Bulgaria 

Auditor's name: D. Shivkov, A. Dangov 
Report date: March 1995 (data are based on year 1994 consumption) 

Supply contract terms: 

Fuel or heat supply company's name: BULGARGAS 
Contract maximum demand: up to 60 Mio. cubic m 
Minimum charge (cost): 2.5 BGLIcubic m 
Other: Price has increased up to 6.6 BGWcubic m by the 
end of vear 1994 

CONSUMPTION DATA FOR 12-MONTH PERIOD 
FOR: NATURAL, GAS 

cubic m 
Jan 131194 1 460 1 I 682 
Feb 128194 3 742 125 338 504 
Mar 13 1/94 5 367 179 768 403 
Apr 130194 1 4 144 138 803 176 
Mav /31/94 1 4 168 139 607 - 
Jun /30/94 4 106 137 530 - 
Jul/31/94 5 486 183 754 - 
Aug /31/94 6 039 202 276 - 
S e p  /30/94 6 560 219 727 - 
Oct 13 1/94 4 953 165 901 3 2 
Nov /30/94 7 369 246 825 360 
Dec /31/94 1 43591 1460051 1 65 1 
TOTAL 56 753 ( 1 900 941 1 274 000 1 2808 

index 

clinker 

Notes: 1. Heating degree-days based on refaence temperature of 19 C 
2. There was no clinker production in January 1994. 



ELECTRIC ENERGY CONSUMPTION BY PROCESS:: 
Prepared for USAID and RCGMagler Bailly 

Plant name: Zlatna Panega cement plant 
Address: 5760 Zlatna Panega cement plant 

Bulgaria 

Auditor's name: D. Shivkov, A. Dangov 

Report date: March 1995 (data are based on year 1994 consumption) 

Item Equipment or Process Maximum 
No. Description Load 

units: kW 

2 1 Raw meal mills I 12 100 

Average Load at Energy 
Load Peak Consumption 
units: Demand units: 
kW units: k w e a r  
*) **) 

3 Kilns 2 200 13 677 000 
4 Cement mills 14 000 11 116000 
5 1 Packaging d ~ t .  I 2 100 1 I I 862 000 
6 Water pumps 3 200 2 423 000 
7 Compressor station 4 580 1 1 926 000 
8 Dedusting; dvt. 2 030 344 000 
9 I Others 7 090 1 2 979 000 

Total 
Energy 
Cost 
1000 x 
BGLI 
year 

TOTAL PEAK DEMAND 3 6  , a' 

TOTAL ENERGY CONSUMPTION AND COST 70 649 000 69 220 
(eauals total billed consumvtion) 

Notes: 1. The average load of the equipment used is about 40% of maximum load 
due to the bad situation for cement industry in Bulgaria now. 

2. There is no additional tariff for operating at peak demand and therefore 
load at peak demand is not measured. 



ELECTRIC ENERGY BALANCE 
Prepared for RCG/Hagler Bailly 

Plant name: Zlatna Panega cement plant 
Address: 5760 Zlatna Panega 

Bulgaria 

Auditor's name: D. Shivkov, A. Dangov 

Report date: March 1995 (data are based on year 1994 consumption) 

Electricity contract terms: 

Electricity supply company's name: Electrosnabdjavane- 
Lovetch 
Contract maximum demand (kwh): 84 000 
Minimum charge (cost): 1.2 BGWkWh 
Other: Prices are changing during the year 

In the following table the data for the electricity consumption are summarised for 
the whole plant for one year period (1 994). 



Notes: 1.  The maximum demand specified according to the contract with the 
electricity company is 28 MW for year 1994. The installed capacity of all the 
equipment is 55 MW. 

2. The load factor for the plant is about 40 % of the total capacity. 
3. In February 1994 the main production was that of clinker. This is the 

reason for the high energy/production index for cement. 

Peak demand during audit period (MW): 15 MW 



ACTION PLAN: 
Prepared for USAID and RCG/Hagler Bailly 

Plant name: Zlatna Panega cement plant 
Address: 5760 Zlatna Panega 

Bulgaria 

Auditor's name: D. Shivkov, A. Dangov 

Report date: March 199 5 

BASELINE-EXISTING CONDITIONS 
Thermal Electric Total Energy 
Consump- Energy Cost 
tion Consump- 1OOOx 
GJ/year tion BGLIyear 

kWWyear 
BASE CASE: 1993 1609875 67864000 135 981 

SUMMARY OF RECOMMENDED ENERGY EFFICIENCY ACTIONS 

Action 
No. 

Action Description 

Information system 
for daily energy 
consumption 
analysis 
Portable gas 
analyser 
Automated gas 
analysing Station 
Kiln training 
simulator 
Installation of 
sectionalising 
circuit breakers 

Thermal Electric Total 
Consum- Energy Energy 
ption Consum- Cost 
GJlyear ption 1000 x 
"1 k Whlyear BGLIyear 

*\ 

Action 
Project 
Cost 
1000 x 
BGL 
**\ 

Action 
Payback 
Period 

(years) 



7 

142.4 67 800 6 

8 

Installation of 
additional electric 
meters 
Reconstruction of 

- 
9 

600 

the kiln 5 seals 
Reconstruction of 

Notes: 1. The thermal and the electric energy consumption are considered as energy 
savings resulted fkom the respective action. 

2. The action project costs are based on the price of the equipment.only. For 
projects 1 to 4 it is expected to be provided by USAID. The other project costs (e.g. 
for local consultants and the installation costs) are not included here because they 
are subject to contracts for each case. 

3. The savings in BGL as percentage of base case do not give a real picture 
because of the high inflation rate in the last years. The base line is calculated based 
on 1993 prices and the investment and energy costs relate to 1994 prices. 

4.2 

29 810 

the preheater 
Reconstruction of 
the great cooler 

25597 
18.8 

TOTAL SAVINGS 
SAVINGS AS 
PERCENTAGE OF BASE 
CASE 

56 270 

***I 

6 048 

56 270 

159332 
9.9 

12 096 

127800 
0.19 

6 500 

3 968 

1 .03 

14 800 1.23 

14 860 1.49 



RECOMMENDED ACTION: ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAID and RCG/Hagler Bailly 

ACTION No. 1 : Information system for daily energy consumption analysis 

Plant name: Zlatna Panega cement plant 
Address: 5760 Zlatna Panega, Bulgaria 

Auditor's name: Dimiter Shivkov, Angel Dangov 

Report date: March 1995 

ACTION No. 1 AND BRIEF DESCRlPTION 
The implementation of an information system for daily energy consumption 
analysis has to solve energy management problems. The goal is to organise a 
daily collection of energy consumption data gem all the departments to analyse 
them and to prepare reports for the responsible managers. This should help in 
making decisions on better energy management. 

AREA OF THE PLANT AFFECTED 
All the departments of the plant will be affected by introducing such an 
information system because data on consumed electric or thermal energy will be 
gathered or estimated for each of them. The main effect is expected to be for the 
kilns (for thermal energy) since they are the biggest consumer of natural gas. 

FINDINGS CONCERNING EXISTING CONDITIONS 
At the moment the information on energy consumption by dserent processes is 
analysed by the end of the month so it is not possible to influence the energy 
utilisation during that period. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 
An implementation of a personal computer with appropriate software including 
spreadsheets like EXCEL and a text editor like WORD for WINDOWS will help 
in preparing the daily energy consumption reports for the plant managers. This 
will provide a tool for making decisions on equipment utilisation with respect to 
energy efficiency and will reduce energy costs. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION 
The expected savings are estimated roughly at 0.2% of consumed total quantity of 
gas for 1993. This estimate is based on the gas consumption by kilns only because 
of its greater impact on energy costs. This will save about 3 215 GJ/year. 



RECOMMENDED ACTION: ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAID and RCGmagler Bailly 

ACTION No. 2: Purchase of a portable as analyser BACHARACH 24-8 122 
model 300 NSXEB with an extended pm%e allowing to measure nitrogen and 
sulphur oxides. 

Plant name: Zlatna Panega cement plant 
Address: 5760 Zlatna Panega, Bulgaria 

Auditor's name: Dirniter Shivkov, Angel Dangov 

Report date: March 1995 

ACTION No. 2 AND BRIEF DESCRIPTION 
The purchase of a portable gas analyser model BACHARACH will help in doing 
periodical analysis of the fume gases at dserent points of the installation. This 
will result in improved burning processes and will enable to defme deviations 
from the optimal working conditions. 

AREA OF THE PLANT AFFECTED 
The portable gas analyser will be used to measure the composition of the h e  
gases at different points. As a result deviations due to non optimal burning 
processes or seal and equipment problems will be defined and causes could be 
recognised easily. 

FINDINGS CONCERNING EXISTING CONDITIONS 
At the moment the operational personnel and the energetics do not posses such a 
tool for express gas analysis. Therefore the kilns and the other equipment like 
filters, fans and preheater are not operating optimally. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 
It is recommended to purchase a portable gas analyser for carrying out periodical 
analysis of the &me gases. This will improve operation of fans, filters and 
preheater due to more accurate information on the processes. As a result the 
natural gas consumption will reduce. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION 
Expected result fiom action 2 is the decrease of natural gas consumption at the 
estimate of 0.1% of consumed total quantity for year 1993. This will save about 
1608 GJ/year. 



RECOMMENDED ACTION: ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAID and RCGfHagler Bailly 

ACTION No. 3 : Installation of automated gas analysing station for kiln 5 

Plant name: Zlatna Panega cement plant 
Address: 5 760 Zlatna Panega, Bulgaria 

Auditor's name: Dirniter Shivkov, Angel Dangov 

Report date: March 1995 

ACTION No. 3 AND BRIEF DESCMPTION 
The installation of a gas analysing station for kiln 5 will bring about a 
considerable reduction of energ consumption because it will allow to monitor 
continuous1 the gas composibon and the interence in the burning process. 
~ubsecpenty by installing additional probes to kilns 3 and 4, the latter will also 
be involve d" in the system of continuous centralised analysis of the gas 
composition. This is expected to yield a significant energy saving effect. 

AREA OF THE PLANT AFFECTED 
The kiln 5 operation will be mainly a£Fected. This is one of the two biggest kilns 
at the plant and the installation of gas analysing station will allow the continuous 
measuring and control of the gas composition. Through additional probes it will 
be also possible to include kilns 3 and 4 in a centralised analysing system. 

FINDINGS CONCERNING EXISTING CONDITIONS 
At the moment there is no continuous gas analysing system for the kilns installed. 
A system for continuous gas analysis is installed after the electric filters only to 
prevent blowing up. The data fiom this system are not used for controlling the 
burning processes. Therefore the kilns and the other equipment are not operating 
optimally. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 
It is recommended to purchase and install a gas analysing station for kiln 5 to 
ensure continuous measuring and control of the gas composition at the kiln input. 
This will considerably reduce the energy losses in comparison to previous 
situation. The project and installation works will be financed by the plant itself. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION 
Expected result fi-om action 3 is the decrease of natural gas consumption for kiln 5 
at the estimate of 1.5% of consumed quantity of this kiln in 1993. This will save 
about 10 5 5 1 GJ/year 



RECOMMENDED ACTION: ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAID and RCGfHagler Bailly 

ACTION No.4: Kiln training simulator 

Plant name: Zlatna Panega cement plant 
Address: 5760 Zlatna Panega, Bulgaria 

Auditor's name: Dirniter Shivkov, Angel Dangov 

Report date: March 1995 

ACTION No. 4 AND BRIEF DESCRIPTION 
A kiln simulator for training the operational personnel by computer simulation is 
proposed. Such systems are built up on the basis of a specialised computer 
software. The purpose is to provide a tool for improving the qualification of the 
personnel, whlch will lead to reducing the ener losses as a result of better 
control of the burnin processes. The purchase o such a device will certainly 8 S 
have a multiplier e ect because it can be used to offer paid up training of 
personnel &om other cement plants also. 

AREA OF THE PLANT AFFECTED 
The kilns operation will be mainly affected through improved qualification of the 
personnel. This will also reduce energy losses when starting up and stopping the 
processes. 

FINDINGS CONCERNING EXISTING CONDITIONS 
At the moment the kilns operators are not using specialised prescriptions on how 
to monitor and control the burning processes. They are controlling the processes 
based on own experience. No training measures for the kiln personnel are used at 
the plant. As a result the operation of kilns is not optimal. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 
It is recommended to implement a kiln simulator for training purposes. This will 
considerably improve the qualification of the working personnel and will have a 
multiplier effect for other cement plants as well. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION 
Expected result &om action 4 is the decrease of natural gas consumption at the 
estimate of 0.1% of consumed total quantity for year 1993. This will save about 
1608 GJ/year. 



The actions 1 to 4 are recommended to be financed through USAID for purchasing 
the necessary equipment. The plant itself is ready to fmance the project and 
installation works for all these actions. 

9. Narrative 

The detailed description of the audit conditions and findings is given in Appendix 1 
which contains a summary of the Bulgarian version of the audit report. 



APPENDIX 1 



SUMMARY 

1. Introduction 

This report contains the measurements data, the conclusions and the 
recommendations obtained as a result &om the energy audit of the "Zlatna Panega" 
cement plant. The audit of the main energy consumers in the plant was carried out 
in the period August 1994-October 1 994. 

The main goal was to define the major areas, where possible energy savings 
measures could be implemented. In connection with this a walk-through and then a 
comprehensive energy audit was concluded. The chief engineers and executives 
responsible for the decision making in the area of energy consumption and 
production capacities utilisation were interviewed. 

Based on the collected and analysed data for the energy consumption of the main 
consumers a package of energy savings measures including operational 
management and investment decisions was proposed. 

2. Current state of the energy consumption 

In connection with the development of suitable energy savings measures a 
preliminary analysis of the current energy consumption was carried out. The 
conclusions based on this analysis are as follows. 

Natural gas consumption: 

1. The main natural gas consumers are the cement kilns and the steam 
generation station. The consumed gas quantities are measured with flow meters, 
accurate enough to allow the balance calculations for the different consumers. The 
metering of the consumed quantities is done monthly, which does not allow the 
operational control' and energylproduction index calculations per shifi or even per 
day. 

2. There is no computerised system for gathering and analysing the 
consumed quantities of gas or electricity. The metering is done by flow meters and 
the data are then collected and analysed manually. This does not allow the 
continuous metering of the natural gas consumption. 



Electrical energy consumption: 

1. Within the current electricity supply scheme for the different consumers 
there is no possibility of accurate metering of the consumed electrical energy for 
most of them. For the cement mills only it is possible to measure the consumed 
energy but even in that case there are additional small loads connected to the 
supply transformers. Nevertheless it is possible to obtain a picture of the electrical 
energy that is used for the cement mills. 

2. There are no electric meters (or many of the already installed are out of 
order). As a result even in the cwent case of different loads connected to one and 
the same transformer it is not possible to get information on their group 
consumption. 

3. As a result of the insufficient production capacities utilisation many of thie 
transformers are working unloaded which causes additional energy losses. 

4. Within the current structure of the chief energetic's department there is no 
person responsible for continuous tracking the energy consumption at the different 
departments and main utilities. 

5. The report and the balance sheet for the consumed electric energy and 
natural gas are prepared at the end of the calendar month, whereas they are 
available for the plant managers in the middle of the next month. This does not 
allow the control of the main energy consumers of the plant: kilns and cement mills 
in order to minimise the energy losses during operation hours. 

Main technological processes 

For the main technological processes and utilities it can be concluded that they are 
not operating at their optimal values: 

1, The false air in the preheater (PH) is almost the same quantity as the 
technological gas coming fi-om the kiln which has the following negative effects: 

- very high speeds of the gas flows; 
- increase in dust quantity that is taken away; 
- decrease of the heat exchange time between mill and gas heat flow which 

limits its preparation time before baking; 
- overload of the dust cleaning utilities with dust and gases; 
- increase in the temperature of the output gases leading to several times 

increase of the heat losses as well as the pressure loss (decrease), that affects the 
electrical energy consumption. 



2. The false air in the raw mill meals leads to overloads of the electric filters 
(EF) with gases and dust making ineffective the work in the mills and the 
separation utilities at the same time. This affects the energy efficiency of the 
grinding process and the quality of the raw mill. 

3. The temperature of the secondary air is low and this decreases the heat 
benefit cost ratio, decreases the heat eom the grate cooler and removes and 
redistributes the kiln zones leading to processes removal to inappropriate and 
ineffective utilities thus decreasing the line productivity. 

4. The joint work of kiln, grate cooler, filter, raw meal mills and dedusting 
installations is not optimised leading therefore to unbalanced load of the ventilators. 
This has as a result the creation of over pressure in some areas, breaking out of dust 
in the work rooms and leading to excess electrical energy consum@on. 

Information on process parameters 

1. There is no information on important processes and parameters available: 
- the gas composition at the kiln input; 
- the secondary air temperature; 
- the material's temperature in the sinter-zone, 
- the clinker temperature at the output of the kiln and the output of the grate 

cooler, 

2. There is a big difference in the values metered by the measuring devices 
in the command room in comparison to their real values: 

- in respect to the gas composition aRer the preheater, 
- in respect to outlet gases temperature, 
- in respect to gas he1 flow. 
Taking into account that most of the kiln operators are controlling the kilns 

based on these values it should be stressed that new measuring and control devices 
are urgently needed. 

Heat losses and their causes 

1. Losses that are caused by the increased flow and temperature of the outlet 
gases. The main reason for this is the great quantity of false air in the PH. 

2. Losses with the dust in the outlet gases due to the big quantity of dust take 
away from the PH. The main reason is the bad work of the cyclones when the outlet 
gases flow is high. They have greater impact in the current situation of low clinker 
production. 



3. Losses due to convection and radiation, especially from the kilns and the 
PH due to bad isolation parameters of low quality isolation material that is used. 

4. The recuperation in cooling processes is ineffective. The heat that is 
recuperated is small, the heat benefit cost ratio of the grate cooler is low because of 
the thin clinker layer in the grate cooler. The more important conclusion is that the 
stabilisation of the clinker phase content is following its modification. 

5. A major deviation fi-om the calculated parameters is caused by the fact 
that a big part of the grate cooler air is being formed in the so called additional 
chimney. This not only spoils the quality of the environment but also sets out of 
balance the two major ventilators - for the outlet gases and the filter. They have the 
task to divide the cooling air coming into the grate cooler into secondary and 
aspiration air. The specialists recommend to stabilise the flow of the secondary air 
because through it about 20 % of the quantity necessary for the kiln is being 
transported. At the same this causes about 50 % of the fluctuations. The kiln is 
more sensitive with respect to fluctuations of heating flows than to fluctuations of 
the other process parameters even compared with the chemical substrates of the raw 
mill. 

3. Previous energy saving measures 

The main measures implemented at the plant up to now are as follows: 

1. The follow up of the different electricity loads during the various tariff 
zones: during the day, at night and during the high tariff zone (9 to 12 a.m. and 2 to 
5 p.m.). During the high tariff zone the cement and when possible the raw meal 
mills are switched off. 

2. Applying of capacitors in order to improve the power factor. With the 
capacitors installed it is possible to control the power factor within the prescribed 
ranges. 

3. Registering of the gas consumption by the different kilns in order to get 
real information for management purposes. For that reason flow meters are 
installed at every kiln and is possible to sum up the quantities of gas for a given 
time period, e.g. one month. Unfortunately this data are not used for every day 
energy management purposes but are summarised by the end of the month only. 



4. Recommended energy saving measures 

In table A. 1 the recommended energy saving proposals are sumrnarised. The 
annual savings for the different projects are calculated in physical units and in BGL 
(Bulgarian levs). For the saving potential estimation calculations are made based 
on the 1993 consumed quantities of electricity and gas. 

Table A. 1 

gas MWh steam savings 
1 OOOX tons 1000 x 

m3 BGL 

No. 

Information system for 96 175 
energy consumption 
analvsis 
Portable gas analyser 
for controlling the gases 

Project title 

content 
Automated gas 3 15 2 362 
analysing station for 
kiln 5 
Kiln training simulator 48 360 

Annual savings 

Implementation of 60 86 
sectionalising circuit 
breakers 

Investment and pay back 
period 

Installation of additional 67.8 142.4 
electric meters 
Reconstruction of the 
kiln 5 inlet and outlet 
seals 
Reconstruction of the 
preheater 
Reconstruction of the 1680 3968 
mate cooler I I I I 

period 

21 1.2 

I Total for all projects: 1 4 757 1 127.8 1 1 255971406061 1.58 1 



Note: The payback period is calculated for the equipment only. Not included is the 
contribution of the plant that is subject to negotiation for each separate contract. 
This will also include project and installation works by Bulgarian experts. 

Main measures 

Based on the energy audit analysis the following main measures for reducing the 
energy consumption are proposed: 

1. In connection with energy management measures the implementation of 
an information system for daily data analysis of energy consumption is necessary. 
The goal is to computerise the process of carrying out analysis and to do this on a 
daily and not on a monthly basis. A person within the department of the chief 
energetic should be authorised to do this daily analysis and to prepare reports for 
the plant managers. 

2. Division of the electrical loads according to supply transformers and 
electrical sections in order to enable the exact metering of the consumed energy. 
Decrease of losses caused by unloaded transformers through circuit breakers 
between the different supply sections. 

3. Installation of an automated gas analysing station for kiln 5 in order to 
control the burning processes in the kiln and to reduce the consumed gas quantity. 

4. Completion of the project for energy consumption monitoring (real time 
information system for gathering data on the consumed quantities of natural gas). 

5. Implementation of a system for controlling the secondary air that is taken 
away in the cyclones. 

6. Reconstruction and modernisation of the 5-th technological line. The 
different projects connected with such reconstruction are given in table Al. 

Projects connected with the operational management and maintenance 

1. Repair of inlet and outlet seals in order to decrease the excess air. 
2. Optimisation of the kiln loads in order to reduce the specific energy for 

the various kilns. 

Capital investment projects 

As described in Table A. I. See also the Recommendations below. 



RECOMMENDATIONS 

1. Main Directions for Reducing Energy Consumption 

The energy consumption has been analysed and the following basic measures for its 
reduction are proposed: 

1. With respect to the ener management - the implementation of an information 
system for current (every LP' ay) analysis of the consumed electric energy and gas 
amin in the future at on line momtoring of the consumption and its comparison 
with & e production output. 

2. Division of the electric charges among the main transformers and sections in 
view of creatin possibilities for accurate reading of the consumed electric ener . f f? Reducing the osses resulting fi-om no load running of the transformers y 
disconnection of individual sections by means of additional sectionalising circuit 
breakers. 

3. Installation of an automated gas analyser at the entrance of kiln 5 aiming at 
continuous monitoring of the burning process and reducing the consumption of 
natural gas. 

4. Finishing the project on ener monitoring (an information s stem for current 
monitoring and recording of quantities of gas consumel by each kiln). 
Subsequently other as consumers can be connected to the system for central f monitoring and calcu ating the main energy and production indices. 

5. Buildin up a system for controlling the secondary air in view of decreasing the 
quantity o f heat transferred to the cyclones. 

6. Reconstruction and updating of production line 5. The rated data on the project 
and the investment costs can be found in item 3.4. 

2. Energy Management 

It is recommended that a person be appointed to collect and process the data about 
the daily energy consumption regarding both natural gas and electric ener . These 
data will serve to prepare reports for the chief power engineer and %e plant 
mana ers thereby makmg it ossible to take the necessary management decisions. 
A PC? with a printer and g e  corresponding basic s o h a r e  are planned to be 
purchased in order to realise these fknctions (data analysis and presentation) thus 
automating the data processing activity. 

The hnds for urchasing the computer and the basic software are envisaged to be AD within the fkamework of the ener saving programme for 
development of the specialised part of soflware for processing, 

resenting the results (on the basis of spreadsheets) will be 
contracted with e plant and accomplished by the Bulgarian consultants. They will 
offer free training to the person appointed to work with the daily monitoring 
system. 



3. Projects Concerned with Operational Management and Maintenance 

The followin measures are proposed to be taken bearing in mind that they do not 
entail large a % ditional investments and can be accomplished by the plant personnel: 

1. Sealing the smoke flues with the aim of decreasing the amount of excess air; 

2. Developing a program for the optimisation of the furnace loadin in view of its 7 specific energy consumption so that the production schedu e should be 
accomplished with a minimum energy consurnpbon. In the course of accomplishing 
this task hrther consultancy assistance can be offered ifrequired. 

Taking into account the different weight of the factors causing heat losses and ke l  
over consumption, it is su ested that the program of measures put forward for 
reducing he1 consumption r e implemented in two stages: 

Stage 1: Measures which do not require big investments and involve repair 
maintenance and adiustment of the regimes of the units and by which fuei 
consumption can be decreased by 13- 1 5%. 

1.1. Repairing the preheater, welding all visible cracks, sealing hatches and flange; 
, 

1.2. Repairing and adjusting the swing valves along the mill ducts; 

1.3. Sealing the entrance of the kiln or replacing the seal; 

1.4. Repairing the seal of the kiln exit; 

1.5. Blocking u and sealin the auxiliary chimney of the grate cooler, repairing 
and adjusting o ? the layered f: ~lter; 

1.6. Repairing the burner, replacement and adjustment of the fiontal parts; 

1.7. Repairing checking and adjusting the control equipment; 

1.8. Adjusting the joint operation of the grate cooler, the kiln and the raw mill; 

- reducing the excess (false) air in the kiln installation by approximately 
40%: 

- recycling the mill ases until the temperature at the mill exit (after the mill 
fan) is normalised and reac f es about 1 10°C; - loading (raising the clinker la er on the grate area) above 30 cm; 

- loading the kiln with raw md, increasing the degree of filling the kiln by 
over 12-13%, raising the rotation speed over 1 . 

- phasing (conju ating) the operation of e &ha& fan and the layered filter f P 
fan with the purpose o guaranteein a maximum of 10% excess air in the kiln, 
which will correspond to approx. 2.5& vol. of 0 content- 

- gradual increase in the radial gas up to &% of thk total amount; 

1.9. Training of service and maintenance personnel and strict control on the 
execution of technological instructions and observance of recommendations. 



The state of the burning process should correspond to heat consumption of about 
950-1000 kcaVkg clinker that will cause a decrease in the fly ash content by about 
30%, the output of the kiln reaching up to 24-25 tons/h. 

4. Projects Concerned with Capital Investments 

1. Buildin up an infomation system for on line reading and analysis of the energy 
consumed % y individual users. 

The first stage of such a system could be the implementation of a daily reading of 
the consumed quantities of gas (flow meters have been installed for the purpose) 
and electric ener for some mam consumers as well as the computer processing 
and analysis of %a. In this way it will be possible to introduce a continuous 
monitoring of the energy consumed and its comparison with the production output.. 

Expenses for such an investment: 

- com uter 486 DX - 8 ~b RAM memory 
- 210 MB disk 
- SVGA dis lay - mouse an d' keyboard (Cyrillic/Latin) - software (MS Windows, MS Word, MS Excell) 

are estimated to approx. $3200 (incl. software). 

At an exchange rate of $1 =66 BGL this amounts to 2 1 1 200 BGL. 

Takin into account the expected energy savin of about 0.2% (the lowest possible 
effect f om such systems) &om 48 064 x 10" cu % ic m (only for gas at prices towards 
the end of 1993) as a result of the improved energy management, the following 
figures are obtained: 

Investment: 2 11 200 BGL ($3 200 x 66 BGL) 

Expected savings: 175 200 BGL per annum (0.2% of 87 600 000 BGL) 

Payback period: 2 1 1 20011 75 200 = 1.20 years 

or about 1 year estimated for prices towards the end of 1993. At present this period 
will be considerably shorter because of the higher prices of natural as as a fuel and 
due to the higher gas consumption as compared wlth the unfavoura % le 1993. 

2. The purchase of a portable gas analyser BACHARACH 24-8122 model 300 
NSXEB with an extended probe allowing to measure nitrogen and sul hur oxides 
is proposed in view of reducing the natural gas consumption by current y analysing 
the gas composition. 

P 
At a price of about $6000 for such analyser 

the investment cost will be 396 000 BGL ($6000 x 66) 



Expected savings fkom the improvement of bumin processes: 
0.1% of the total amount of natural gas consumecf- 448 064 thousand m3 
1993) is assumed as expected savings. i.e. predicted savings of 48 thousand 
resulting fiom the improvement of the burning processes. At prices of 7.5 BGIJm 

the savinm amount to 360 000 BGL per mum. 

Payback period: 396 000/360 000 = 1 .1  years 

In this case the data about the uantities of gas consumption are estimated towards 
1993. It can be also expected &at according to 1994 consumption rate this period 
would be less than a year. 

The funds for projects 1 and 2, rovided the latter are justified, can be given by 
US AID within the framework of & e first stage of the energy saving programme. 

3. Automated reading of the gas composition of kiln 5 by a gas analysing station. 
The installation of such a device as one of the measures to be taken during the 
second stage of the ener saving project will bring about a considerable reduction 
of energ consumption%ecause it will allow to monitor continuously the gas 
composition. Subsequently, by installing additional probes to furnaces 3 and 4, the 
latter will also be involved in the system of continuous centralised analysis of the 
gas composition. This is expected to yield a sidcant energy-saving effect. 

At a price of approximatel . $40 000 for such an automated gas analysing station 
(probable supplier Applie ‘? Automation/Hartrnann Braun), 

the investment costs will be 2 640 000 (66 x $40 000). 

1.5% of the total amount of natural as consumed is assumed as expected savings. 
In this case it can be determined on 81 e basis of the annual output of 150,000 tons 
of clinker per year multiplied by the gas consumption of appr. 140 cubic d t .  

Therefore, 

0.15 x (1 50 000 t clinkedy x 140 cubic d t  = 3 15 000 cubic d y  

At a price of 7.5 BGUcubic m 

the annual saving will be 2 362 000 BGUyear (3 15,000 cub m x 7.5 BGL) 

Payback period: 2 640 000/2 362 000 = 1.12 years 

personnel, which will lead to 
of the burning processes. 
multiplier effect because it 
from other cement plants. 
company FULLER. 



At an estimated price of appr. $8000 for such a simulator (provided the necessary 
PC is available), the investment costs will be: 

Investment costs: 528 000 BGL ($8 000 x 66) 

Possible savings can be expected fi-om the improved control of the processes of 
starting, stoppmg and b u m g .  For simpl' in things, only the potential savings 
from improved burning processes are consi % ere 5 . 
0.1% of the total amount of natural gas used - 48 064 thousand m3 (towards 993 

T B 31 ) is assumed as e ected savings, i.e. suggested savin s of 48 thousand m as a 
result of improve burning processes. At prices of 7.5. ~ ~ h n 3  this amounts to: 

Annual savings of 360 000 BGL (48 000 d x 7.5 BGL) 

Payback period: 528 000/360 000 = 1.47 years 

The fUnds for projects 3 and 4, rovided the latter are justified, can be given by 
US AID within the b e w o r k  of 81 e second stage of the energy saving programme. 

5. In order to reduce the ener consumption during periods of light loading, it is 
necessary to install section aF' lsing circuit breakers for switching the loads to 
different load sections. In this way it is possible save &om losses dumg the no-load 
running of the transformers. 

Installation of sectionalising circuit breakers: 

Losses &om no-load running of transformers: 

For an 1250 kVA transformer: 
- no-load running losses 2780 W performance characteristic) - losses for 1 Jear: 24 0 19 kwh 640 h x 2780 W) 
- losses at 50 h load: 12 000 k 4 (which can be assumed as normal having 

in mind the incomplete loadin of the reduction capacities) - costs for losses in BG&: I 7 284 BGL (at a price of 1.44 B G L / ~ W ~ )  
- total losses for one section with 5 transformers: 86 470 BGL (5 x 17 295 

BGL). 

In this case the expected savings are: 86 470 from one breaker. 

Investment costs for one breaker: appr. 70 000 BGL. 

Payback period: 70 000186 000 = 0.8 1 years. 

6. Installation of additional electric meters: 

The installation of additional electric meters is imposed b the requirement for 
more accurate reading of the energy consumption by the inchdual consumers. Of 
the 65 individual consumers connected to the s arate sections (motors and 
transformers) at present, only 35 are connected to e "P ectric meters, some of which 
are out of order. That is. it IS necessary to urchase and install additional electric 
meters to the remaining consumers. Shce # e costs for such an investment would 
rise beyond half a million BGL (30 electric meters x appr. 20 000 on the average), 
it is suggested that the purchase and installation go step-by-step along with the 



development and implementation of a system for reading the electric energy by the 
separate consumers. 

Estimated investment costs: 600 000 BGL. (30 x 20 000) 

Expected savings fiom improved on line control of power supply: 

0.1% of the total consumption is assumed as savings, i.e. 67 800 kwh. At a price 
of 2.1 BGLkWh 

the expected savings are 142 380 BGWvear. 

Payback period: 600 000/97 600 = 4.2 years, 

i.e. at the present prices of electric energy the use of additional electric meters 
without a system for automatic monitoring and control of loading is ineEcient in 
view of the long payback period. However, given the progressively rising prices of 
electric energy, it could be expected that this period be considerably shortened. 

7. Another ou of measures are related to reconstruction.. These can be realised 
mainly by # e p f ant personnel and design organisations and can be attributed to the 
I1 stage of reconstruction and modernisation. 

11 stage: Measures concerning investments for reconstruction and modemisation of 
separate units and whole installations: 

11. 1. Reconstruction and sealing of the kiln entrance; 

11. 2. Reconstruction of the mill feeding at the separate steps of the heater; 

11. 3. Reconstruction of I-degree cyclones; 

11. 4. Reconstruction of the grate cooler; 

11. '5. Modernisation of the management information system. 
11. 6. Training of the managing staff. 

Some approximate design data about the necessary funds and the payback period 
for the reconsttuction works are given in Table A-2. 

Table A2 

No Project Expected Net annual Investment Payback 
annual cash flow costs period 
savings 1000 x BGL 1000 x BGL 
1000 x m3 

1 Reconstruction of 890 6 048 6 500 1 .03 
inlet and outlet seals 
for kiln 5 

2 Reconstruction the 1 680 12 096 14 800 1.23 
of preheater 

3 Reconstruction of 1 680 3 968 14 800 1.49 
the grate cooler 



The investment for all this reconstruction works are expected to be made by the 
plant itself with the financial support of appropriate institution. 

The proposal made regarding the investments are given in a summarised f o m  in 
Table A. 1 of the Report Resume. 

CONCLUSION 

The following basic conclusions can be drawn on the basis of the analysis of the 
energy consumption: 

1. There are considerable reserves for energy savin (both electric energy and 
natural gas). The realisation of these savings is possib e to be accomplished both by 
organisation measures and by additional investments. 

P 
2. The realisation of the ener saving measures by organisation activities is 
possible within the framework o ?' the existing structure of personnel. In this case it 
IS necessary to appoint a person who will pdorrn daily tasks for collecting and 
processing of data on energy consumption with the purpose of takin duly 
measures by the management for controlling the ener consumption. tPbr the 
purpose, an information system is proposed implemente CY on the basis of a PC and 
software, the fund for whch will be provided by USAID within the fi-amework of 

the eneF saving programme in Bulgaria. The training of the person appointed 
will be one by the working team £tee of charge. 

3. The realisation of considerable savings is possible by additional investments for 
reconstruction of the basic technological equipment. A preliminary assessment of 
some of these investment decisions is made in the Report Summary. In this case it 
is also necessary to bear in mind that the greater part of the funds are well justified 
and can be given along the lines of the energy savmg programme. 

4. The preliminary effect of the expected savings from all energy saving solutions 
put forward in the report can be estimated to a proximately 25 597 BGL per E annum, which, at the total of 40 606 thousand BG investments leads to a pay-out 
period within an year and a half. The latter shows clearly the effect which could be 
achieved as a result of implementing the proposed solutions. 
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3 
ZMM ENERGY AUDIT 

EXECUTIVE SUMMARY 

INTRODUCTION 
, 

The audit was carried out on the base of contract No 12 from 
07.12.1993 between ZMM Inc. - Sofia and ET "Dimitar Baev - DBCw. It 
is implemented as a part of the Project of the US Agency of 
International Development (USAID) for energy efficiency in Bulgaria 
and includes the participation of an expert-consultant of the 
RCG/Hagler, Bailly Inc. and the gratuitous supply of suitable 
energy-conservation equipment to the plant. 

The purpose of the audit is: 

* To summarize, systemise and provide to the plant management 
information about the energy consumption and the energy costs; 

* To propose to the plant management measures for improvement 
of the management of the energy costs; 

* TO propose to the plant management measures for savihg of 
energy and of the costs, related to it. 

The audit comprises the whole activities of the plant, the h e  of 
the electrical and thermal energy and the all kinds of energy 
carriers - electricity, steam, hot and drinking water. 

The following forms of data collection were used in the audit: 

* Analysis of the data from the existing accounting forms and 
documentation; 

* Check lists and questionnaires addressed to the managers 
and specialists from ZMM Inc. - Sofia at different levels of 
management and with different responsibilities with respect to the 
energy consumption; 

* Observations and measurements of various parameters of the 
energy consumption in the systems of distribution, transfer and 
consumption of the energy. 

Part of the experimental measurements were carried out with the 
precision measurement equipment, provided by USAID. 

During the audit on the part of USAID and RCG/ Hagler, Bailly, Inc. 
actively participated the American expert - consultant Mr. Mark 
Oven, for which we express our sincere gratitude to him. 

S.1. Plant description 

ZMM Inc. - Sofia is an enterprise with traditions in the production 
of machine-tools. During it's 98 years of existence it supplied to 
the market various machine-building production - from the general 
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purpose lathes to modern NC-controlled machines, machining centres 
and automatic production lines. 

The production activity is organised in the following productions 

a and divisions, standing apart: 

- foundry; 
- pre-processing of raw materials and preparation of blanks; 
- production "Rotation - symmetric components"; 
- production of "bodies"; 
- tooling shop; 
- assembly; 
- production "3-D shape-generating tools". 

There are complex technological connections between the production 
divisions. The production cycle varies from one to several months. 
The production is order-oriented and could be characterise rather 
as unique. This makes difficult the comparison of the productivity 
in natural units for various periods of time. 

The production equipment is a combination of comparatively obsolete 
production capacities and contemporary machining centres and 
flexible manufacturing systems. The average age of the equipment is 
14 years. 

The organizational structure of the plant is of typically 
functional type. The enterprise is managed by a Board of directors 
and Executive director with deputy- directors managing the 
corresponding functional departments. 

- economic department; 
- commercial department; 
- production department; 
- technical department. 

The preparation of the operational plans and the operational 
accounting are carried out and coordinated by the "Production 
department". The plans are monthly and order-oriented. 

The accounting and the balance sheets are prepared for the 
enterprise as a whole. In every one of the productions, standing 
apart there are planning-accounting offices where the output and 
the labour-costs are accounted. 

During the audit the top management of the plant and the heads of 
the productions specified as a problem of highest priority the 
procurement of financial sources and credits. 

In ZMM Inc. Sofia there is programme for efficient use of the 
energy, developed by the plant specialists and experts. In the 
frames of this programme in a process of implementation is the 
system for information, control and management of the energy 
costs, developed by "Electrosystemengineering". 

The departments "Investment & Maintenance" and "Service" are 
responsible for the supply, transformation and distribution of the 
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5 
energy and for the reliable work of the energy systems. 

As a whole in the plant an efficient energy consumption control and 
management system is created. Available are experienced qualified 
specialists in this field. The top management has understanding of 
the increasing importance of the issues of the efficient energy 
usage and readiness for undertaking of practical measures for 
energy costs decrease. 

The analysis of the energy consumption management system allows to 
draw the following conclusions, which lead to possible measures for 
refinement of this system and for energy savings: 

* In the plant there is no implemented form of internal cost 
accounting, accurate enough, according to which the separate 
productions, standing apart, to be charged with the energy costs 
and they to influence the final results and the salaries. 

* The information obtained by now does not reflect the energy 
consumption, actually involved, for all productions, because of 
technical limitations of the existing system for measuring of the 
consumption of electric energy and particularly of thermal energy. 

* The system for management and control of the energy 
consumption, being implemented now, has considerable potential for 
efficient management of the energy consumption - it can provide 
continuous and complete information for the current consumption, as 
well as summarised information for particular time periods. But it 
based on the existing outline for measuring of the electric energy 
consumption by transformers and the information is not oriented to 
all real consumers. 

* In the operative reports (weekly, monthly) for the plant as 
a whole and for the productions and divisions, standing apart, no 
calculations are carried out of the energy consumption, related to 
an unit of produced output, as well as comparison of this 
consumption to specific average values or norms. 

* There are no norms or standards for energy consumption 
related to unit of production. 

The total costs for energy carriers in 1993 are 21 948 295 BGL, 
including: 

- for electric energy - 9 489 341 BGL 
- for Thermal energy - 10 591 411 BGL 
- for water - 1 867 543 BGL. 

The energy costs in 1993 represent 10.4% of the annual commodity 
output. For 1992 this part is 7.19%. The prices of the energy 
increase in higher rate than the prices of the sold production. 
This fact demonstrates the increasing importance of the issues of 
efficient energy usage, taking into account that most probably the 
tendency will stay. 
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S.2. Description and analysis of energy systems 

S.2.1. Thermal Energy Systems 

The heat consumption in ZMM Inc. - Sofia is effected basically 
through two energy carriers: steam and hot water. It is pre- 
determined by the needs for heating of the production and 
administrative premises as well as of the hot water for domestic 
needs. The technological processes are insignificant direct 
consumer of steam. 

Heat source and supplier is Sofia Thermal Power Station (TPS 
Sofia). The supply of hot water is effected by the Industrial water 
main of TPS Sofia. The heat-carrier arrives in the main subscriber 
station, where the heat consumption is measured with heat meter 
with diaphragm sensors. 

For the heat-carrying steam two inputs are provided - central input 
from Iliensko shousse blvd. and secondary - from steam mains of the 
TPS Sofia, coming from the plant for automotive tyres. The heat 
consumption is measured at each input through heat meters of 
diaphragm - type sensors. 

The heating is organized mainly as direct water heating and hot air 
heating. 

The preparation of the hot water for domestic purposes is in 
conformity with the schedules for heat supply from the heat source 
- in winter period by steam and hot water and in the summer period 
only by steam. 

In ZMM Inc. - Sofia are implemented heat meters for steam and hot 
water in the main subscriber stations and in the input of the 
enterprise. The observations indicate that the heat meters 
functioning is not stable. The data for the heat energy consumption 
are recorded and processed manually. 

The basic installed capacities (consumers) could be structured in 
two main groups according to the type of the primary heat-carrier: 

HEAT-CARRIER HOT WATER: 

- Hot-air devices 
- Heat-exchanging devices water-water 
- Boilers water-water 
- Air conditioning 
- Heating 
- Ventilation 

HEAT-CARRIER STEAM 

- Boilers steam-water 
- Hot-air devices 
- Process baths 
- Drying units 
- Heating 
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These are the rated capacities, which exceed considerably the 
actual heat consumption. 

The maximum heat demand (determined at calculated temperature 
conditions) is 27.5 MW for energy carrier hot water and 4.5 MW for 
energy carrier steam.(4.6 MW in winter conditions and 4.14 MW in 
summer conditions) 

Two basic reasons determine the expected difference between the 
rated and the actual heat consumption: 

One is the factor "climate" and on the other is the measures for 
diminishing of heat consumption, undertaken and effected by the 
Energy department. These two factors cause mutually related 
effects. The second factor admits considerable dosage of 
intuitiveness because of lack of automated control and as a 
consequence - potential for savings at the expense of underheating 
the rooms. 

The dynamics of the energy consumption implies that predominant 
part of the hot water over the steam correlates with the change of 
the generalised characteristics of the climate - the monthly 
degree-days. Clearly expressed season component is outlined, to 
which there are added reactions, caused by the undertaken managing 
actions. In the months February, March and April an increased 
consumption with about 1.5 Mkal/month and in November - 
"underheating" with 1 Mkal/month. 

The connection investigated between the daily consumption and the 
outdoor temperature of the air (for 46 days of the heating season 
1993-94) indicates that the temperature variations are not the 
factor determining the daily consumption. 

The expected.cyclic reduction of the consumption during the 
Saturdays and Sundays did not confirm itself. Here the evident 
potential for savings should be searched and used. 

The cause for the high average hour consumption of the mains water 
is the low temperature of the supplied heat carrier, which 
determines the low actual rate of it's cooling in the heating 
devices. 

In the real conditions the low temperature level in the mains and 
it's lack of correspondence with the changes of the outdoor air 
temperature, the specific features of the heating installations of 
the "direct circuit" type, as well as the lack of automatic control 
of the quality of the heating are the factors determining almost 
"zero" controllability of the system as a whole. 

The efforts to find out regularity in hourly aspect were 
unsuccessful. 

The aspiration to decrease the consumption of heat is connected to 
the only alternative - regulation of the capacity of the heat 
carrier, which in spite of the rich experience of the energy 
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department is accompanied inevitably with subjectivity. 

The basic consumer of heat with steam as a heat carrier is the 
process of warming up the water for communal needs. The share of 
this consumer varies between 40 and 60% (winter and summer regimen) 
of the total quantity of consumed steam. The steam for 
technological needs is about 30%. The rest is consumed by the 
heating and ventilation installations. 

The variation of the monthly consumption shows weak correlation 
with the change of the climatic factors. This could be explained 
with the distribution of the consumption, described above. 

The course of the variation of the daily consumption reflects an 
unestablished process with clearly expressed fluctuations, caused 
by operator's interventions. 

Again in Saturdays and Sundays over-expenditure of steam is noted, 
caused by the subjectiveness at the regulation of the capacity. 

The analysis for a period of the summer season - without heating 
(20 Sept. - 14 Oct. 1993) indicates that the variation of the daily 
consumption fluctuates about 5 MW. 

The disclosure of the peculiarities of the hour consumption has 
made it necessary to complement the available data base with new 
experimental data. From the experiment it is clear, that the 
pressure of the steam incoming to the system is much higher (9 Atm) 
than the pressure (6 Atm) sufficient for the processes, being used. 
The high pressure is a natural factor for the often caused 
punctures of the steam transmitting mains and equipment. 

There is absolutely no expressed hourly regularity. Fluctuations in 
the hourly consumption are caused by the consumers, connected to 
the branch 2 from which no condensate returns back. 

In order to establish the condition of the steam transmitting and 
condensing lines for branch 1 comparison is made between the 
supplied steam and the returned condensate. Disbalance is between 
25 and 30%, which signals leakages in the system. 

Condensate is returned back with very high temperature and 
represents steam-water mixture - an indication of non-functioning 
steam traps. 

S . 2 . 2 .  Electrical Distribution System 

The plant has it's own distribution substation for middle voltage 
20 kV with two sectioned bus systems. The basic production 
workshops are supplied with electric energy by two separate cable 
lines and transformers 20 kV/0.4 kV with the exception of the 
workshop for rough machining and the workshop for pre-processing of 
the raw materials and preparation of the blanks. The administrative 
building and the communal complex are supplied by separate cable 
lines. 
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The electric energy supply system of the plant includes 16 
transformers 20 kV/0.4 kV of 1000 kVA each, two transformers 20 
kV/0.4 kV of 560 kVA each and one transformer 20 kV/0.4 kV of 400 
kVA. At the outputs of each transformer with exception of 'the 
transformer for the administrative building, measuring is carried 
out of the active electric power by electric meters. The commercial 
measurement of the electric energy is carried for the plant as a 
whole. 

In the transformer sub-stations of the workshops (at the side of 
0.4 kV) of the basic production workshops (20, 04, 09, 03, 06, 18, 
08, 10) condenser batteries are installed, but not connected and 
beside they are in poor technical condition. 

In order to analyse the loading of the workshop transformer sub- 
stations for each transformer, recording of the load chart on hour 
basis is carried out for three working days (Monday, Wednesday and 
Thursday) and one holiday (Sunday) of the week. 

In the production workshops the basic consumers of electric energy 
are the lighting systems and the production units. 

In all production workshops common lighting system is used, 
designed with mercury vapour lamps of 400 W. Fluorescent lamps are 
also used in the various rooms for the administrative stafff3the 
corridors and the service rooms. For the last 18 months almost no 
technical servicing or repair of the lighting system is carried 
out. 

The basic part of the production units are various kinds of machine 
tools, installed in the production workshops. In part of the 
workshops measuring processes are carried out. 

Large consumers of electric power are the electric thermal and 
galvanic installations, the compressor shop, the ovens for 
artificial aging in the preparatory shop and various types of 
bridge cranes in the workshops. 

Generally from the analysis of the electric supply system and the 
consumption of electric power in ZMM Inc. - Sofia , the following 
conclusions could be drawn: 

* The electric supply system is designed for transmission and 
distribution of considerably larger demand. At present with 
the decreased demand for diminishing of the electric power 
losses in the electric supply system it is worth while to 
carry out optimization. 

* The power factor of the electric supply system is very low, 
and because no artificial compensation is carried out, 
large fines for bad power factor are to be paid (2 200 000 
BGL annually. The basic part of the electrical equipment 
works not sufficiently loaded and especially the electric 
motors. This leads to lower efficiency and power factor. 
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* The lighting system is generally inefficient. 

* The thermal equipment (ovens and baths) function with 
considerable losses of heat, respectively of electric 
power. 

* The idling of the electric motors is not limited. 

* No tariff strategy is used in the electric energy 
consumption. 

* There is considerable over-consumption of electricity 
because of the leakages of compressed air. 

S.2.3. Water Systems 

The water consumption for communal and technological purposes is 
evaluated only in monthly aspect. The basic source of water are the 
mains. 

The share of the water obtained by own drilling is insignificant. 
The peak load is due to technological needs, but because of lack of 
working pumps, entirely mains water is used. 

Taking into account the water crisis in the region of Sofia and the 
related drastic price increase of the water, the issue of using own 
water sources is of high priority. 

S.3. Recommended measures for energy efficiency improvement 

A. Energy Management Improvement 

A.1. Energy Information and Management System Improvement. 
A.2. Integrated Production and Energy Information System 

Development. 

B. Thermal Energy Efficiency Measures 

B.1. Pressure Control in the Steam Distribution System. 
B.2. Hot Water Temperature Control in the Heat Exchangers. 
B.3. Improved Inspection of Steam Traps and Steam, Water and 

Air Leaks. 
B.4. Implementation of Regime-Technological Card for Steam Rate 

Control. 
B.5. Implementation of a Heat Exchange System for Condensate 

Heat Utilization. 

C. Electrical Energy Efficiency Measures 

C.1. Disconnection of the Unloaded Transformers. 
C . 2 .  Lighting Systems Improvement. 
C.3. Power Factor Improvement. 
C . 4 .  Replacement of Incandescent Lamps in the Dining Area and 

Trade Complex by Fluorescent Lamps. 
C.5. Installation, insulation and sealing of the electric 
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furnaces . 

C.6. Shifting the test operations to the non-peak-hour zone. 
C.7. Rationalizing the control system of the elevators. 
C.8. Improvement of the regime of work of electrolyte furnaces. 
C.9. Replacement of the Electromagnetic Tables with magnetic 

ones. 

The implementation of all measures could save 4,077 Gcal/year and 
936.5 MWh/year. The expected total savings are 7,059.6 ths. 
BGL/year. That is 32.2% of total energy costs. The total costs for 
the implementation of the measures are 4,7.15 ths.BGL. The average 
payback period is 0.67 year. 

These estimations are based on the presumption of the independent 
actions of the measures and do not take into account the fact, that 
some of them are oriented to the same object or problem. 
In this sense the energy savings and the project costs of the 
measures B.2. and B.5. depend on the sequence of their 
implementation. 

D. Socially-oriented Measures 

D.1. Improvement of the Heating in the Production Facilities 
and Administration Building. 

S.4. Action Plan 

S.4.1. Specification of the Required Equipment (see Table 4.1.) 

S.4.2. Low-Cost and Short-Payback Measures 

* cost of the project - less than 200 000 BGL. 
* payback period - less than 6 months. 

B.1. Pressure Control in the Steam Distribution System. 
B.3. Improved Inspection of Steam Traps and Steam, water and 

Air Leaks. 
B.4. Implementation of Regime-Technological Card for Steam 

Rate Control. 
B.5. Implementation of a Heat Exchange System for Condensate 

Heat Utilization. 
C.1. Disconnection of the Unloaded Transformers. 
C.5. Installation, insulation and sealing of the electric 

furnaces. 
C.6. Shifting the test operations to the non-peak-hour zone. 
C . 8 .  Improvement of the regime of work of electrolyte 

furnaces. 
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S . 4 . 3 .  Medium Sized Cost Measures 

* cost of the project - less than 1,000,000 BGL. 
* payback period - less than 1.5 year. 

A.1. Energy Information and Management System Improvement. 
B.2. Hot water temperature control. 
C.3. Power Factor Improvement. 

Table 4 . 1  

No Required equipment Number Related Total 
of units ECO cost $ 

First stage 

Pressure control valves: 
- Py 180 mm/6 bar 
- Py 50 mm/2 bar 

Thermo control valve 
- TCV Dy 3 2  mm 
- TCV Dy 

Plate heat exchanger 

Ultrasonic 

Second stage 

Hand-held electric power 
factor analyzer 

Equipment for power factor 
improvement - 
capacity batteries and 
controller 

Lighting system for two 
Shops 

Software for integrated 
production 

Steam traps 

Vacuum interrupting device 
2 x 20 kV 
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S.4.4. Capital Intensive or Long Payback Measures 

* cost of the project - more than 1 000 000 BGL. 
* payback period - more than 1,5 year. 

A.2. Integrated Production and Energy Information 
C.2. Lighting Systems Improvement. 
C.4. Replacement of Incandescent Lamps in the Din 

and Trade Complex by Fluorescent Lamps. 

System. 

ing Area 

C . 7 .  Rationalizing the control system of the elevators. 
C.8. Improvement of the regime of work of electrolyte 

furnaces . 
C.9. Replacement of the Electromagnetic Tables with magnetic 

ones. 
D.1. Improvement of the Heating in the Production Facilities 

and Administration Building. 

S.4.5. Recommended Schedule of Implementation 

A .  First Priority Measures 

* To start immediately and to be implemented by the end of 

* To start immediately and to be implemented in portions by 
30. 06. 1995. - A.l., B.Z., B.3., C.3. 

The measures B.2. and B.5. are interrelated and the 
sequence of their implementation will influence the scope 
and the costs of the measures. 

B. Second Priority Measures 

* To start in 1995 and to be implemented in portions by the 
end of 1995. - A.2., C.2., C.4., C.7., C.9. 
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RCCOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 

Prepared f o r  USAD and RCG/Hagler B a i l l y  

P l a n t  name: ZMM Inc .  - S o f i a  
Address : 8 I l i e n s k o  shousse  str. 1220 S o f i a ,  Bulgar ia  

A u d i t o r ' s  name: DBC - Dimi ta r  Baev 

Report  d a t e :  30.06.1994 

4CTION NO. AND BRIEF DESCRIPTION: Energy informat ion  and management system improvement. 

4REA OF THE PLANT AFFECl'ED: P l a n t  management 

FINDINGS CONCERNING MISTING CONDITIONS: 
* Product ion  managers have n o t  upda te  and p r e c i s  in format ion  about  energy consumption 

* Performance indexes ,  energy/product ion  indexes are n o t  prepared 

* Energy c o s t  account ing  of  t h e  product ion  a r e a s  is n o t  adequate  to  t h e  requiraments of  energy  sav ing  

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

1. Correc t ion  o f  t h e  e l e c t r i c a l  energy metering system; 

2. I n t e r n a l  c o s t  account ing  system improvement; 

3. Energy measurment and c o n t r i l  system improvement; 

4. P l a n t  energy e f f i c i e n c y  councel;  

5. Energy sav ing  persona l  mot iva t ion  system development. 

COST-BENEFIT ANALYSIS: 

........................................................................................................................ 
RECOMMENDED IMPLEMEUTATION SCHEDULE: i 
To implement by t h e  end of  1994 t a s k s  1, 3, and 4 ,  and by 30.06.1995. - t a s k s  2 and 5. 



RECOMW3DED ACTION - ENERGY EFFICIENCY OPPORTUNITY 

Prepared  f o r  USAD and RCG/Hagler B a i l l y  

a P l a n t  name: ZMM Inc .  - S o f i a  
Address  : 8 I l i e n s k o  s h o u s s e  str. 1220 S o f i a ,  B u l g a r i a  

A u d i t o r ' s  name: DBC - D i m i t a r  Baev 

Repor t  da te :  30.06.1994 

ACTION NO. AND B R I E  DESCRIPTION: I n t e g r a t e d  p r o d u c t i o n  and energy i n f o r m a t i o n  sys tem 

AREA OF THE PLANT AFFECTED: P l a n t  management 

------------------------------------------------------------------------------------------------------------------------ 
FINDINGS CONCERNING MISTING CONDITIONS: 

There  is n o t  enougth r e l a t i o n  between produc t ion  management and energy  management systems.  

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

To deve lop  and implement 

Computer i n t e g r a t e d  i n f o r m a t i o n  system 

- d a i l y ,  week and month p r o d u c t i o n  r e p o r t s  

- p a r a l e l l  p r o c e s s i n g  o f  p roduc t ion  and energy  consumption d a t a  

- d a t a  b a s e  s u p p o r t  

- s t a t i s t i c s  and a n a l y s i s  
I 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: Cos t  Notes 
+-------------------------------------------------+--------+----------------------------------------------------+ 

Engineer ing  d e s i g n  1 600 1 t h s .  BGL I 
+--------+----------------------------------------------------+ 

Equipment procurement  1 800 1 I 
+--------+----------------------------------------------------+ 

Equipment i n s t a l l a t i o n  1 100 1 I 
+--------+----------------------------------------------------+ 

Equipment commisssioning I I I 
+-------------------------------------------------+--------+----------------------------------------------------+ 

la: 1,0001 - 
+--------+ +--------+ 

+------------------------------------------------------------------------------------------------------------------------+ 1 RECOMMENDED IMPLEMENTATION SCHEDULE: I 



R E C W N D E D  ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAD and RCG/Eagler Bailly 

Plant name: ZMM Inc. - Sofia 
Address: 8 Iliensko shousse str. 1220 Sofia, Bulgaria 

Auditor's name: DBC - Dimitar Baev 
Report date: 30.06.1994 

RCTION NO. AND BRIEF DESCRIPTION: Pressure control in the steam distribution system 

RREA OF THE PLANT AFFECTED: The main substation and steam pipelines 

FINDINGS CONCERNING EXISTING CONDITIONS: 

* The main steam flow incomes in the subscriber central station with too high pressure; 
* Unsufficiant hidraulic conditions of steam transfer in the steam pipes. 
This causes the unsufficiant steam pressure in the end consumers. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

* To install 1 pressure control valve (Dy 180mm/6bar) before the heat meter 

* To install 2 pressure control valves before the central hot water heat exchangers (Dy 50nnn/Zbar). 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 

Prepared  f o r  USAD and RCG/Hagler B a i l l y  

P l a n t  name: Z W  Inc .  - S o f i a  
Address : 8 I l i e n s k o  shousse  str. 1220 S o f i a ,  Bulgar ia  

A u d i t o r ' s  name: DBC - Dimi ta r  Baev 

Report  da te :  30.06.1994 

.----------------------------------------------------------------------------------------------------------------------- 
LCTION NO. AND BRIEF DESCRIPTION: I n s t i t u t e  Steam Traps and steam, water  and a i r  l e a k s  

.----------------------------------------------------------------------------------------------------------------------- 
LREA OF THE PLANT AFFECTED: Steam t r a p s  and p i p e l i n e s  systems 

The c o n d i t i o n  o f  t h e  i n s t a l l e d  steam t r a p s  r e q u i r e s  improved c o n t r o l .  I n  Branch 1 o f  t h e  d i s t r i b u t i o n  network 

approximat ly  24% of t h e  steam doesn ' t  condensate because of  t h e  bad c o n d i t i o n  o f  t h e  steam t r a p s  and a i r  l e a k s  

=COMMENDED ACTION TO IMPROVE EFFICIENCY: 

Procurement of  U l t r a s o n i c  tester t o  h e l p  t h e  Energy Department i n  steam t r a p s  and air l e a k s  t e s t i n g .  

l a s e l i n e  - e x i s t i n g  c o n d i t i o n s  

I ~ l e c t r i c i t y  i Fuels ,  h e a t  and steam: l ~ o t a l  c o s t  
+--------+--------------+--------+--------+--------+ I P k  I ~ n e r g y  I steam ths.BGL 1 e a l / y r  I / y e a r  

I I I I 
I .----+--------+--------------+--------+--------+--------+----------+ 

1 3,1001 2,2011 

PRQJECT COST ESTIMATE: Cost  Notes 
-------------------------------------------------+--------+----------------------------------------------------+ 

Engineer ing  d e s i g n  I 1 I 
+--------+----------------------------------------------------+ 

Equipment procurement I I I 
+--------+----------------------------------------------------+ 

Equipment i n s t a l l a t i o n  (ths.BGL) 1 176 1 I 
+--------+----------------------------------------------------+ 

Equipment conunisssioning I I 
-------------------------------------------------+--------+----------------------------------------------------+ I 

TUTAL INSTALLED COST (ths.BGL) 1 176 1 (b) 
-------------------------------------------------+--------+ 

------------------------------------------------------------------------------------------------------------------------ 
RECOMMENDED IMPLEMENTATION SCHEDULE: 



RECOMMENDED AePION - ENERGY EFFICIENCY OPWRTWITY 

Prepared  f o r  USAD and RCG/Bagler B a i l l y  

P l a n t  name: ZJ4M Inc.  - S o f i a  
Address : 8, I l i e n s k o  s h o s s e  S t r .  1220 Sof ia ,  Bulgar ia  

A u d i t o r ' s  name: DBC - Dimi ta r  Baev 

Report  d a t e :  30.06.94 

ACTION NO. AND BRIEF DESCRIPTION: 
B.4. I n t r o d u c t i o n  o f  regime-technological  c a r d  f o r  steam rate c o n t r o l  

AREA OF THE PLANT AFFECTED: 
Steam s u b s t a t i o n  

FINDINGS CONCERNING MISTING CONDITIONS: 

The steam r a t e  c o n t r o l  c a r r i e d  o u t  by t h e  s t a f f  is n o t  adequate t o  t h e  course  o f  t h e  production.  During t h e  n i g h t  

s h i f t s  t h e  consumption is u n j u s t i f i a b l y  l a r g e .  

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Develop regime-technological  c a r d ,  which has  t o  i n d i c a t e  t h e  number of  t u r n s  of  t h e  main steam v a l v e  depending on 

t h e  expec ted  n i g h t  t empera ture  of t h e  a i r  

COST-BENEFIT ANALYSIS: 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 

Prepared  f o r  USAD and RCG/Hagler B a i l l y  

P l a n t  name: ZMM Inc. - S o f i a  
Address : 8 ,  I l i e n s k o  s h o s s e  S t r .  1220 S o f i a ,  Bulgar ia  

A u d i t o r ' s  name: DBC - Dimi ta r  Baev 

R e p o r t d a t e :  30.06.94 

The c o l l e c t e d  condensa te  has  high tempera ture  (95-98 oC) .  The r e s e r v o i r  is  opened and secondary v a p o r i s a t i o n  and 

c o o l i n g  r e s u l t s .  

With t h i s  t empera ture  t h e  condensate is thrown out .  

The h e a t i n g  of  t h e  water  f o r  communal purposes i n  voluminous v e s s e l s  is  used ( t h e  t h r e e  b o i l e r s  i n  t h e  MSS). 

I t  is p o s s i b l e  t o  c r e a t e  cascade  scheme - i n  one o f  t h e  b o i l e r s  t h e  i n i t i a l  warming o f  t h e  c o l d  water  is c a r r i e d  out 

us ing  t h e  h e a t  from t h e  condensate and i n  t h e  next  two b o i l e r s  a d d i t i o n a l  h e a t i n g  wi th  steam is  c a r r i e d  o u t  t o  

tempera ture  55 oC. 

PROJECT COST ESTIMATE: Cost  Notes 
+-------------------------------------------------+--------+----------------------------------------------------+ 

Engineer ing  d e s i g n  1 15 1 t h s .  BGL 
+--------+----------------------------------------------------+ I 

Equipment procurement 1 147 1 I 
+--------+----------------------------------------------------+ 

Equipment i n s t a l l a t i o n  1 I 1 
+--------+----------------------------------------------------+ 

Equipment commisssioning I I I 
+-------------------------------------------------+--------+----------------------------------------------------+ 

I TOTAL INSTALLED COST 1 1 6 2 1  ( b )  
+-------------------------------------------------+--------+ 

RECOMMENDED IMPLEMFBTATION SCHEDULE: 

01.09 -30.10.1994. 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 

Prepared  f o r  USAD and RCG/Hagler B a i l l y  

P l a n t  name: ZMM Inc .  - S o f i a  
Address: 8 ,  I l i e n s k o  shosse  S t r .  1220 S o f i a ,  Bulgar ia  

A u d i t o r ' s  name: DBC - Dimi ta r  Baev 

Report  d a t e :  30.06.94 

LCTION NO. AND BRIEF DESCRIPTION: 
B.6. Improvement of  t h e  h e a t i n g  of  t h e  working premises 

RREA OF THE PLANT AFFECTED: 
Product ion  shops  and a d m i n i s t r a t i v e  rwms 

FINDINGS CONCERNING EXISTING CONDITIONS: 

D e s p i t e  t h e  c o n s i d e r a b l e  expenses f o r  hea t ing ,  t h e  temperature i n  t h e  shops and t h e  r w m s  is below t h e  r e q u i r e d  norms 

The reason  is t h e  l o w  tempera ture  o f  t h e  incoming h e a t  c a r r i e r  and i n  t h e  accepted  d i r e c t  scheme of h e a t  exchange. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

A. Pass ing  i n  s t a g e s  t o  d i r e c t  scheme of h e a t  exchange. Building of s u b s c r i b e r  s t a t i o n s  i n  t h e  a d m i n i s t r a t i v e  

buildi l lg,  i n  t h e  can teen  and i n  t h e  communal combine a s  a f i r s t  s tage .  

B. I n c r e a s e  o f  t h e  tempera ture  of t h e  h e a t  c a r r i e r  through c e n t r a l i s e d  warming-up o f  t h e  whole c a p a c i t y  o r  

s e l e c t i v e  warming-up o f  t h e  h e a t  c a r r i e r  immediately befor  t h e  consumer. 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: Cost  Notes 
.-------------------------------------------------+--------+----------------------------------------------------+ 

Engineering des ign  I I I 
+--------+----------------------------------------------------+ 

Equipment procurement ~ ~ S . B G L  1 380 1 f o r  1st s t a g e  of  A I 
+--------+----------------------------------------------------+ 

Equipment i n s t a l l a t i o n  I I 
+--------+--------------------------------------------------- 

I -+ 



RECCMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 

Prepared f o r  USAD and RCG/Bagler B a i l l y  

P l a n t  name: ZMM Inc .  - S o f i a  
Address : 8, I l i e n s k o  shosse  S t r .  1220 S o f i a ,  Bulgar ia  

Audi tor ' s  name: DBC - Dimi ta r  Baev 

Report  d a t e :  30.06.94 

ACTION NO. AND BRIEF DESCRIPTION: 
C.1. Disconnection of  t h e  unloaded t ransformers .  

AREA OF TBE PLANT AFFECTED: 
The system of t ransformers  ----------------------------------------------------------------------------------------------------------------------- 

FINDINGS CONCERNING EXISTING CONDITIONS: 

I n  t h e  e l e c t r i c  supply  system o f  t h e  p l a n t  t h e r e  are 17 t ransformers  i n s t a l l e d  wi th  c a p a c i t y  o f  1000 kVA each,  two 

two t r a n s f o r m e r s  of  560 kVA each and one of 400 kVA. 

They o p e r a t e  under l o a d s ,  t h a t  a r e  cons iderab ly  lower than  t h e  r a t e d  loads .  

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

The r e s e a r c h  and t h e  c a l c u l a t i o n s  of  t h e  maximal long l a s t i n g  l o a d s  shows, t h a t  it is  p o s s i b l e  wi thout  e s s e n t i a l  

e s s e n t i a l  r e c o n s t r u c t i o n s  t o  switch-off  f o u r  of  t h e  t ransformers  and their load  t o  be undertaken by other 

t ransformers .  As a r e s u l t  15 MWh of l o s s e s  are saved f o r  each t ransformer  a n n u a l l y  o r  37,s ths. BGL. 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: Cost  Notes 
+-------------------------------------------------+--------+----------------------------------------------------+ 

Engineering des ign  I 1 I 
+--------+----------------------------------------------------+ 

Equipment procurement I I I 
+--------+----------------------------------------------------+ 

Equipment i n s t a l l a t i o n  (ths.BGL) 1 50 1 I 
+--------+----------------------------------------------------+ 

Equipment commisssioning I I I 
+-------------------------------------------------+--------+----------------------------------------------------+ 

1 TOTAL INSTALLED COST I I (b) +-------------------------------------------------+--------+ 

I Three o f  the t r a n s f o r m e r s  were swiched-off i n  t h e  course  of  t h e  p r o j e c t .  I t  is necessary  to prepare  t h e  I 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 

Prepared  f o r  USAD and RCG/Hagler B a i l l y  

P l a n t  name: ZMM Inc.  - S o f i a  
Address : 6 I l i e n s k o  shousse  str. 1220 S o f i a ,  Bulgar ia  

A u d i t o r ' s  name: DBC - Dimitar  Baev 

Report  da te :  30.06.1994 

....................................................................................................................... 
CTION NO. AND BRIEF DESCRIPTION: 
L i g h t i n g  system improveurmnt. ....................................................................................................................... 
,PEA OF THE PLANT AFFECl'ED: 
Product ion  a r e a s .  ----------------------------------------------------------------------------------------------------------------------- 
'INDINGS CONCEXUTING EXISTING CONDITIONS: 

I n  each product ion  a r e a  s e c t i o n  (module) 210 x 400 W mercury lamps are i n s t a l l e d .  

----------------------------------------------------------------------------------------------------------------------- 
ECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

* To r e p l a c e t h e  mercury lamps by 200 x 250 W high p r e s s u r e  sodium lamps. The r e d u c t i o n  of  t h e  demand i n  one s e c t i o n  
is 34,65 kW. 

* L i g h t i n g  system automation c o n t r o l  implementation. 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMXCE: Cost  Notes 
+-------------------------------------------------+--------+----------------------------------------------------+ 

Engineer ing  des ign  I I I 
+--------+----------------------------------------------------+ 

Equipment procurement 1 105 1 I 
+--------+----------------------------------------------------+ 

Equipment i n s t a l l a t i o n  1 50 1 I 
+--------+----------------------------------------------------+ 

Equipment commisssioning I I I 
+-------------------------------------------------+--------+----------------------------------------------------+ 

I TOTAL INSTALLED COST 1 1 5 5  1 ( b )  
+-------------------------------------------------+--------+ 

y e a r s  1 1,15 1 

30.09.1994. - 30.06.1995. To start wi th  s h o p f l o o r s  03 and 06. 



RECaMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAD and RCG/Hagler Bailly 

Plant name: ZHM Inc. - Sofia 
Address : 8 Iliensko shousse str. 1220 Sofia, Bulgaria 

Auditor's name: DBC - Dimitar Baev 
Report date: 30.06.1994 

RCTION NO. AND BRIEF DESCRIPTION: 
Replacement of the incandescent lamps by fluorescent lamps. ........................................................................................................................ 
AREA OF THE PLANT AFEECTED: 
Dining area and trade complex. ------------------------------------------------------------------------------------------------------------------------ 

FINDINGS CONCERNING MISTING CONDITIONS: 

In the dining area 210 x 40 W incandescent lamps are installed. 

In the trade complex 200 x 40 W incandescent lamps are installed. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

1. To replace the existing incandescent lamps in the dining area by 30 fluorescent lamps (3 x 40) W. 

2. To replace the existing incandescent lamps in the trade complex by 200 x 7 W compact fluorescent lamps. 

COST-BENEFIT ANALYSIS: 

PRWECT COST ESTIMATE: Cost Notes 
-------------------------------------------------+--------+----------------------------------------------------+ 

-Engineering design 1 5 1 ths.BGL I 
+--------+----------------------------------------------------+ 

Equipment procurement 1 68 1 1 
+--------+----------------------------------------------------+ 

Equipment installation 1 20 1 I 
+--------+----------------------------------------------------+ 

Equipment commieesioning 1 I I 
-------------------------------------------------+--------+----------------------------------------------------+ 

TOTAL INSTWED COST 1 9 3  1 tb) 
-------------------------------------------------+--------+ 



RECDMMENDED AI1TION - ENERGY EFFICIENCY OPPORTUNITY 

Prepared  f o r  USAD and RCG/Hagler B a i l l y  

P l a n t  name: ZMM Inc .  - S o f i a  
Address : 8, I l i e n s k o  s h o s s e  S t r .  1220 S o f i a ,  Bulgar ia  

Audi tor ' s  name: DBC - Dimitar  Baev 

Report  date:  30.06.94 

ACTION NO. AND BRIEF DESCRIPTION: 
C.5. I n s t a l l a t i o n ,  i n s u l a t i o n  and s e a l i n g  o f  t h e  e l e c t r i c  furnaces  

AREA OF THE PLANT AFFECTED: 
Forge shop 

FINDINGS CONCERNING MISTING CONDITIONS: 

The f u r n a c e s  are o b s o l e t e  and a r e  n o t  sea led .  They have c o n s i d e r a b l e  l o s s e s  of  h e a t ,  about  10 %. 

They do n o t  o p e r a t e  a t  n i g h t  only. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

To r e p l a c e  t h e  furnaces  w i t h  t h e  a l r e a d y  suppl ied  n m  ones  with b e t t e r  energy e f f i c i e n c y .  

To e n s u r e  t h e  o p e r a t i o n  of  t h e  furnaces  a t  n i g h t  t a r i f f .  

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: Cos t Notes 
+-------------------------------------------------+--------+----------------------------------------------------+ 

Engineering des ign  I I I 
+--------+----------------------------------------------------+ 

Equipment procurement I - 1  I 
+--------+----------------------------------------------------+ 

Equipment i n s t a l l a t i o n  1 30 1ths.BGL I 
+--------+----------------------------------------------------+ 

Equipment commiessioning I I I 
+-------------------------------------------------+--------+----------------------------------------------------+ 

1 TOTAL INSTALLED COST I 1 (b) +--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+-- - - - - - -+ 



RECWNDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 

Prepared f o r  USAD and RCG/Hagler B a i l l y  

P l a n t  name: Z W  Inc. - S o f i a  
Address: 8 ,  I l i e n s k o  shosse  S t r .  1220 S o f i a ,  Bulgar ia  

Audi tor ' s  name: DBC - Dimi ta r  Baev 

Report  da te :  30.06.94 

CTION NO. AND BRIEF DESCRIPTION: 
C.6. S h i f t i n g  t h e  tests o p e r a t i o n s  i n  t h e  non-peak-hour zone. 

BBA OF THE PLANT AFFECED: 
Shop 03 ----------------------------------------------------------------------------------------------------------------------- 

'INDINGS CONCERNING EXISTING CONDITIONS: 

At t h e  moment p a r t  o f  t h e  tests of t h e  new machines are c a r r i e d  o u t  dur ing  t h e  peak hour zone. 

----------------------------------------------------------------------------------------------------------------------- 
ECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

To s h i f t  t h e  test o p e r a t i o n s ,  us ing  t o  t h e  maximum t h e  cheap n i g h t  zone. 

The maximum l o a d  t o  be  s h i f t e d  t o  t h e  fol lowing zones: 

12:OO - 18:00 i n  w i n t e r  
12:00 - 20:OO i n  summer 

----------------------------------------------------------------------------------------------------------------------- 
XPECTED RESULTS - EFFECT OF RECOMMENDATION: 

+-----------------------+--------------------------+----------+ 

I E l e c t r i c i t y  I Fue ls ,  h e a t  and steam: l ~ o t a l  c o s t  
+--------+--------------+--------+--------+--------+ 

About 30 % s a v i n g s  I Peak IEnergy I I I I 
+--------------+--------+--------+--------+ 

kW I MWh/year I I I I BGL/year 
------------------------------------------------+--------+--------------+--------+--------+--------+----------+ 

~ a s e l i n e  - e x i s t i n g  c o n d i t i o n s  I I 50 1 I I 1 60 1 
------------------------------------------------+--------+--------------+--------+--------+--------+----------+ 
. f t e r  reconmended a c t i o n  I I 35 1 I I I 42 I 
------------------------------------------------+--------+--------------+--------+--------+--------+----------+ 
let r e d u c t i o n  According t o  e x p e r t ' s  e v a l u a t i o n  I I l5 1 1 I I 12 I ( a )  
------------------------------------------------+--------+--------------+--------+--------+--------+----------+ 

COST-BENEFIT ANXYSIS: 

+--------+ I 0.28 y e a r s  I 



RECCUMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 

Prepared f o r  USAD and RCG/Hagler B a i l l y  

P l a n t  name: ZW4 Inc.  - S o f i a  
Address: 8, I l i e n s k o  s h o s s e  S t r .  1220 S o f i a ,  Bulgar ia  

A u d i t o r ' s  name: DBC - Dimi ta r  Baev 

Report  da te :  30.06.94 

LCTION NO. AND BRIEF DESCRIPTION: 
C.7. R a t i o n a l i z i n g  t h e  c o n t r o l  system of t h e  e l e v a t o r s  

LREA OF !FHE PLANT AFFECTED: 
A d m i n i s t r a t i v e  b u i l d i n g  

?INDINGS CONCERNING EXISTING CONDITIONS: 

The c o n t r o l  system of t h e  e l e v a t o r s  permi ts  t o  c a l l  a l l  t h e  e l e v a t o r s  from t h e  ground f l o o r  even i f  o n l y  one 

person  wishes t o  u s e  t h e  e l e v a t o r s .  

ECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

The c o n t r o l  system should b e  re-designed i n  o r d e r  t o  d imin ish  t h e  i d l e  work o f  t h e  e l e v a t o r s  ( i t  is p o s s i b l e  f o r  

c e r t a i n  hours  t o  swi tch  o f f  some of t h e  e l e v a t o r s ) .  

COST-BENEFIT ANALYSIS: 



R E C W N D E D  ACTION - ENERGY EFFICIENCY OPPOKPUNITY 
Prepared for USAD and RCG/Hagler Bailly 

Plant name: Zt3-l Inc. - Sofia 
Address: 8, Iliensko shosse Str. 1220 Sofia, Bulgaria 

Auditor's name: DBC - Dimitar Baev 
Report date: 30.06.94 

CTION NO. AND BRIEF DESCRIPTION: 
C.8. Improvement of the regime of work of electrolyte furnaces 

5EA OF THE PLANT AFFECI!?X): 
Thermal shop 

'INDINGS CONCERNING MISTING CONDITIONS: 

In non-working hours part of the heat of the furnaces is transmitted to the working room 

Insulate the opening of the baths in non-working hours by means of insulated lids. 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: Cost Notes 
-------------------------------------------------+--------+----------------------------------------------------+ 

Engineering design I I 1 
+--------+----------------------------------------------------+ 

Equipment procurement I I I 
+--------+----------------------------------------------------+ 

Equipment installation I 20 I ths. BGL I 
+--------+----------------------------------------------------+ 

Equipment commisssioning I 1 I 
-------------------------------------------------+--------+----------------------------------------------------+ 

TOTAL INSTALLED COST 1 20 1 (b) 
-------------------------------------------------+--------+ 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAD and RCG/Hagler Bailly --. 
Plant name: ZMM Inc. - Sofia 
Address : 8, Iliensko shosse Str. 1220 Sofia, Bulgaria 

Auditor's name: DBC - Dimitar Baev 
Report date: 30.06.94 

ACTION NO. AND BRIEF DESCRIPTION: 
C.9. Replacement of the electro-magnetic tables with magnetic ones. 

RREA OF T m  PLANT AFFECPED: 
The whole plant ------------------------------------------------------------------------------------------------------------------------ 

FINDINGS CONCERNING EXISTING CONDITIONS: 

The electro-magnetic tables consume continuously electric energy during the operation 

------------------------------------------------------------------------------------------------------------------------ 
RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

It is proposed to replace the electro-magnetic tables with magnetic tables with permanent magnets controlled by 

electric-impulses. The calculations show that annual savings of 2,700 kWh for one table are possible. 

It is proposed to replace 10 tables. 

COST-BENEFIT ANBLYSIS: 

la: 32.41 Ic: 0 I 
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CEAM OR HEAT ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
TYPE: DRINKING WATER 
1 f o r  USAID and RCG/Hagler B a i l l y  

me: ZMM Inc .  - S o f i a  
8 I l i e n s k o  shousse str. 1220 Sofia, Bulgaria 

's name: DBC - Dimitar  Baev 

CION OR BILLING DATA FOR 12- NTH AUDIT PERIOD 
WE OF ENERGY FORM): 

Phys ica l  
Consumption 
u n i t s  = m3 

Monthly 
Thermal Total Heating Heating Product.Index 
Consumption Cost 1Degr;;;Days1 ,:Y;;;~ ) m a 1  per: I I Gcal 1 ths.BGL 

Notes 
on p l a n t  c o n d i t i o n s  and changes 



TEAM OR HEAT ENERGY CONSUMPTION - 12 MONTE AUDIT PERIOD 
'TYPE: STEAM 
d for USAID and RCG/Hagler Bailly 

ame: ZMM Inc. - Sofia 
8 Iliensko shousse str. 1220 Sofia, Bulgaria 

's name: DBC - Dimitar Baev 

date: 30.06.94 

TION OR BILLING DATA FOR 12-MONTH AUDIT PERIOD 
AME OF ENERGY FORM): 

Monthly 
Total Beating Heating Product.Indan 

Cost th.BGL 
IDegr;;;DayS 1 ,:Y;;;~ IGcaL pr: 

i ' 
t ,  

I + .  
I +. 
I 
t. 

I 
t, 

I 
t. 

I 
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I 
t, 

I 
+, 

I 
+, 

I +. 
I +. 
I +. 
Note: Heating degree-days based on reference temperature c 

Notes 
on plant conditions and changes 
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IALANCE - FUEL, STEAM OR HEAT 
YPE: STEAM 
I f o r  USAID a n d  RCG/Hagler B a i l l y  

me: ZbU4 I n c .  - S o f i a  
8 I l i e n s k o  s h o u s s e  str. 1220 Sof i a ,  B u l g a r i a  

' s  name: DBC - D i m i t a r  Baev 

l a t e :  30.06.1994 

- -+--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+--- - - - - - - - -+--- - - - - - - - -+--- - - - - - - - -+--- - - - - - - - - - - - - - -+--- - - - - - - - - - - - - - - - - - -+ 

Equipment o r  P r o c e s s  Peak Demand Consumption 
Desc r ip t ion  

Gca l /h  G c a l / h  Gca l /h  G c a l / y e a r  

Ene rgy  
C o a t  

t h s .  BGL/year 

1 (S team - w a t e r  h e a t e r s  I 4.65 1 1.55 1 4.65 1 3,970 1 
- -+-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+-- - - - - - - - - -+-- - - - - - - - - -+-- - - - - - - - - -+-- - - - - - - - - - - - - - - -+-- - - - - - - - - - - - - - - - - - - -+ 

2,235.1 1 
- -+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - - - - -+  
2 I s t eam - a i r  h e a t e r s  1 0.91 1 0.30 1 0.91 1 735 1 413.8 1 
- - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - + - - - - - - - - - - - + - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - +  

3 l ~ r o c e s s  b a t h a  I 0.95 1 0.32 1 0.95 1 1,726 1 971.7 1 
- - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - + - - - - - - - - - - - + - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - +  

4 l ~ r i e r  I 0.19 1 0.06 1 0.19 1 480 1 270.2 1 
- - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - + - - - - - - - - - - - + - - - - - - - - - - - + - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - +  
5 ( w a t e r  h e a t i n g  sys t em 1 2.23 1 0.74 1 2.23 1 441 ( 248.3 1 
- -+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - - - - -+  

I I I I I I I 
- -+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - - - - -+  

I I I I I I I - -+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - - - - -+  

I I I I I I I - -+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - - - - -+  

I I I I I I I 
- -+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - -+ - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - - - - -+  

I I I I I I I 



Fig.3.1. Principle Diagram for utilisation of the condensate 
heat 

1. Cold water 6-10 oC 
2. Condensate reservoir V = 9.6 m3 
3. Boiler 1 V = 5 m3 
4. Boiler 2 V = 5 m3 
5. Collector 
6. Hot water 55-60 oC 

Table 2.12. Composite ranking of the consumers of electric 
energy 

1. Transformer station No. 
2. Consumers 
3. Consumed energy Kwh 
4. Average monthly 
5. Weighting criteria 
6. Percentage of the summary 
7. Priority 



Fig.l.1 Structure of ZMM Inc. - Sofia 
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Fig.1.3. Structure of the production - 1993 



Fig.l.5 Structure of the energy costs 









;?HE!ENT TEMPERFlNRE FREWENCY HISMGRAMM 
for the heating period of Sophia 
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I Fig.2.6 Heat vs. Time '93 
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AHEBEH PA3XOA HA rOPEl4-4 BOW ( KY6.M.) , BXOAHA M M3XOAHA 
TEMflEPAlYPA (OC) fl0 MECEUVI 3A MECEU AEKEMBPM 



AHEBEH PA3XOA HA T O P E W  BO&4 ( W6.M.), BXOAHA VI VI3XOAHA 
TEMnEPATYPA (OC) no MECEYM 3A MECEU AHYAPM 





WCOB PA3XOA HA TOPEl&4 B O W  M KOHCYMMPAHA 
T O M M  HA HA 1 5.O3.1994r. 





PA3nPuEAEHME n0 AHM HA KOHCYMMPAHATA TOFIAMHA C nAPA 
MECEU, 5lHYAPM - CDEBPYAPM 
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PA3XOA HA M P A  M KOHAEH3AT 3A 
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Sponsored by: 

United States Agency for International Development 

Ptesented by: 

Association of Energy Engineers 



Sponsored by the US Agency for International Development, 
Ministry of Industry, and the Association of Energy Engineers 

PROGRAM REVIEW ~ ~ ~ E E T I N G  - BULGARIA 
November 2 1, 1996 

&cation: National Palace of Culture 

~ltendees: Certified Energy Managers; Plants participating in USAID industrial energy efficiency projects; Representatives of 
the Ministry of Industry; USAID and its contractors. 

Pbjective: To discuss and review energy efficiency activities, results and future directions of: (1) support to the development ol 
local energy service companies; (2) establishment of Bulgarian Chapters of the Association of Energy Engineers; 
and, (3) energy efficiency project demonstrations. 

0830-0900 Registration 

0900-09 15 Introduction and Welcoming remarks Georgi Rampov Ivanov and Boris Petkov 
AEE Bulgaria 

09 15-0930 AID Bulgaria - Country Program Description Lada Stoyanova, USAID Bulgaria 

Review of Project Results 
Demonstration Projects at Industrial Plants Moderator: Hagler Bailly 
Roundtable with managers from plants participating in demonstration projects 
Topics: Concrete results achieved by the plants with the help of the USAID Program 

Results and lessons learned 
Benefits of hiring ESCOs 

Coffee Break 

Summarize Results of the Roundtable Discussion 

Luncheon with Keynote Speaker 
AEE Organization and Future Trends 

Support to Energy Service Companies (ESCOs) 
Introduction (Results of the ESCO Survey, 
Highlight of some Results and Trends) 
What it Takes to Succeed as General Manager of an ESCO 
Open Discussion 

Establishment of AEE Chapters 
-AEE Chapters Status Report 

Open Discussion 

Coffee Break 

Financing Energy Efficiency - Future Directions 
Future Cooperation 
Global and regional trends in energy efficiency financing 
Group Discussion 

Discussion of Future Cooperation 
Current USAID technical assistance program 
Group Discussion 

Dinner 

Moderator: Hagler Bailly 

A1 Thumann, AEE 

Moderator: Hagler Bailly 
Michael Ellis 

Peter Garfoth 

Moderator: A1 Thumann, AEE 
Georgi Rampov Ivanov, AEE Sofia 
Boris Petkov, AEE Plovdiv 

Moderator: Hagler Bailly 

Michael Ellis 

Moderator: Robert Archer, USAID WDC 
Electrotek IEnEffect 

Sponsored by Hagler Bailly 



Sponsored by the US Agency for International Development, 
Ministry of Industry, and the Association of Energy Engineers 

Open Conference 
November 22, 1996 

acation: National Palace of Culture 

tttendees: Representatives from industrial and institutional enterprises nominated by the AEE members; Plants and vendors 
who participated in USAID Industrial Energy Efficiency Project and Emergency Energy Project; AEE members; 
Certified Energy Managers; Representatives from Government Ministries and agencies, utilities, and other 
assistance programs; USAID and its contractors. 

Pbjective: To promote a market-oriented approach to energy efficiency. 

0900-0925 Registration 

0925-0935 Welcoming Remarks 
0935-0945 Role of USAID in Bulgaria 
0945-0955 AEE in Bulgaria 

Results of Demonstration Projects 
ESCO presentation with Plant Energy Manager 

CEM w 
0955-1015 Nikola Kaloyanov Lev, RUN0 
1015-1030 Boris Petkov Silikat Keram 
1030-1045 . STAN~OV KMH 

1045-1 100 . . 
AIVG~EL JAUGOV Zlatna Panega 

1100-1 115Coffee Break 

11 15-1 130 Yordan Katzarov 
1130-1 145 Dein Yordanov 
1145-1200 Dimitar Baev 
1200-1230 Open Discussion 

Crystal Pernik 
Varna Shipyard 
ZMM 

1230-1330 Luncheon with Keynote Speaker 
Developments in the Global Energy Efficiency Market 
Concurrent Press Conference 

AEE Chapters 
1330-1345 Presentation of AEE 
1345-1355 AEE Chapters in Bulgaria 

1355-1405 Open Discussion 

Financing Energy Efficiency Projects in Bulgaria 
1405- 1420 Global and regional trends in energy efficiency financing 
1420-1435 European financing mechanisms 
1435-1450 Coffee Break 

1450-15 10 Concluding Remarks 

Mr. Stanislav Dimitrov, Deputy Minister 
John Tennantnada Stoyanova, USAID 
Georgi Rarnpov Ivanov and Boris Petkov 

Moderator: Hagler Bailly 

A1 Thumann, AEE 

Moderator: A1 Thumann, AEE 
A1 Thumann, AEE 
Georgi Rarnpov Ivanov, AEE Sofia 
Boris Petkov, AEE Plovdiv 

Moderator: Hagler Bailly 
Michael Ellis 
To be announced 

Robert Archer, USAID WDC 
John Tennantnada Stoyanova, USAID 

Georgi Rarnpov, AEE Sofia 
Boris Petkov, AEE Plovdiv 

1510-1830 Conference and Exhibition Networking Meeting 



0900 - 0925 Per~cipau~sl  
0925 - 0935 O T K ~ M B ~ H ~  r-H C T ~ H M C A ~ B  &~MMTPOB 

~ ~ M . M C I H H C T ~ P  Ha Mfl 
0935 - 0945 POM Ha USAID B 6 b ~ r a p ~ ~   MA Oloepnbpbp / Aana CTORHOBP, 

USAlD 
0945 - 0955 AEM B 6bArapMR re0prM P ~ M ~ O B  M ~ O P M C  ~ ~ T K O B  
Pe3ynrarn or n e o ~ c r p a ~ n o ~ ~ n r e  npoertrn Boaem: Michael Ellis 

Hagler Bailly 
C ~ P T M @ M ~ M ~ ~ H  eHeprMeH MeHMmp ~ P ~ ~ P M F ~ T M ~  

0955 - 1015 HMKOA~ K~AORHOB AbI3, P y ~ o  - ra6p0~0 
1015 - 1030 ~ O P M C  ~ ~ T K O B  CMAMK~T K e p a ~  - ~ ~ A O B ~ M B  

1030 - 1045 r e o p r ~  ~annnos KMX - Se~oso 
1045 - 1100 A H ~ ~ A  nawos 3 n a ~ ~ a  f la~era  
f 100 - 11 15 Ka@e nay3a 
1115 - 1130 mopna~ Kauapos Kp~cra/\ - f l e p ~ ~ ~  
1130 - 1145 f l e ~ ~  R O P ~ ~ H O B  K O ~ ~ ~ O C T ~ O M T ~ A ~ H  saeon B a p ~ a  
1145 - 1200 ~ M M M ~ P  6aes 3MM E M  - CO+MR 
1200 - 1230 OTKPMT~ ~ M C K ~ C M R  

1230 - 1330 0 6 ~ 4  cbc cbnposomaqa per An T ~ M ~ H ,  AEM 
P ~ ~ B M T M ~ H ~ C B ~ T O B H M R ~ ~ ~ ~ ~ ~ H ~ ~ H ~ ~ ~ M ~ ~ H ~ ~ ~ ~ K T M B H O C T  
C b t u e s p e ~ e ~ ~ o  flpec c o ~ @ e p e ~ u ~ n  

AEM KAOHOiWTe Bonew: AA TYM~H, AEM 
1330 - 1345 ~ ~ P ~ A C T ~ B R H ~  ~a AEM M ~ ~ ~ ~ A H M T ~ A :  h TYM~H, AEM 
1345 - 1355 AEM KAOHOBeTe 6 6bArapMR r e 0 p r ~  P ~ M ~ O B  - AEM CO@IR 

~ O P M C  ~ ~ T K O B  - AEM ~~AOBAHB 
1355 - 1405 ~ K P M T ~  ~ M C K ~ C M S I  
iVnna~cnpa~e na npoe~rn 3a eneprnma Boneu: flagler Bailly 
et#emn~nom B Ebnrapn~ 
1405 - 1420 rp06aAHM M MeCTHM f l b ~ ~ ~ a  3a @l~a~CMpa~e M ~ A K ~ A  EAMC 
1420 - 1445 OTKPMT~ TeMa ~ A ~ A M M M P  C T ~ P M P ~ ~ B  
1445 - 1500 Ka@e nay3a 
1500 - 1520 ~ ~ K P U B ~ H ~  P06bp~ Aprbp, USAID 

 HA Q)opnbpbp / Aana CTORHOB~, 
USAlD 
r e o p r ~  Pa~nos - AEM CO+MR 
SOPMC ~ ~ T K O B  - AEM ~ A O B ~ M B  

1520 - 1830 Ocbulecrsmita~e Ha KOHT~KTM c ~ 3 ~ 0 x u ~ e n n r e  



Permc~pau~~  
O T K ~ M B ~ H ~  re0prM PardflOB M ~ O P M C  ~ ~ T K O B  

AEM 6bArapM51 
AID Bulgaria - Onclca~~e Ha nporpardara  MA Q]oepabpbp/Ama CTORHOB~ 

USAlD Bulgaria 
flpernen Ha pe3yn~a~nre  OT npoewnre 

~ ~ ~ M O H C T ~ ~ ~ U O H H W  IlpOeKTU 6 Boneur: Hagler Baifly 
IlpOMHUIAeHU Ilpe~flpURTHH 
Kpbr~a~acacnpenc~a~~~eAMHanpeflnp~TMRiayracTsaMB npoema 
T~MM: KOHKP~THM pe3PTaTM, nOCTMrHaTM OT npeWlpM5ITMRTa C IlOMOlUTa Ha 
nporpaMaTa Ha USAID, M ~ B O ~ M  OT nporpaMaTa M no~sara OT HaeMaHe Ha @HPMM 

npemaraucl ycAyrM 3a e~eprMA~a ~@~KTMBHOCT 

Kacpe nay3a 
0606uasa~e Ha p e 3 y ~ ~ a r ~ r e  OT Kpbrnara Maca 
06n.q C ~ C  cbnpo~omsau(a per h TYM~H, AEVl 
Opra~mauclma AEM M 6b~m.i.~I~e M Hacow 
f lo,qno~ara~e ~a #UPMU npen~araulbf Boneu(: Hagler Sailly 
ymyrn 3a e ~ e p r n i l ~ a  B@~KTHBHOCT ESCO 
Bbeeae~~e M~GIK~A EAMC 
K ~ K B O ~  H ~ O ~ X O ~ M M O  3a YCneX KaTO YflpaBMTeA flMTbp rap@Op~ 
Ha ESCO 
OTKPMT~ aMCKy'CMR 
O c ~ o s a s a ~ e  KAOHOBe Ha AEM B 6 b ~ r a p u ~  Bone4: AA TYM~H, AEM 
~ O K A ~ ~ ~ C ~ C T O R H M ~ T O H ~ K A O H O B ~ T ~  re0p r~  P ~ M ~ O B  - AEM CO+MFI 

KOPMC ~ ~ T K O B  - AEM ~ A O B ~ M B  

OTKPMT~ AMCKYCMR 
Kaee nay3a 
Cb~~ancnpa~e  Ha eneprnfiHa ~~$~KTUBHOCT Bone4: An Ty~an,  AEH 
bbaewu HaCOKn U CbTPYflHUYeCTBO 
~ A O ~ ~ / \ H M  M MeCTHM flb~klwa 31 @MHaHCMpaHe M ~ C ~ K ~ A  EAMC 
rpynosa n ~ c ~ y c m  
6bne40 cb ~ p y ~ ~ u r e c ~ s o  Bo.qew: Po6bpr Aprbp, USAID 
H ~ c T o R ~ ~ ~  nporpa~a ~a USAID Electrotek / EHE@~KT 
rpynosan~c~ycm 



A . Batinkov Balkankar Rekord PLC 
A. Asenov, Ministry of Environment 
A. Dangov, Techtzem Ltd. 
A. Emanuilov VlHVP 
A. Jeliazkov Neochim Dimitrovgrad 
A. Koitchev Silikat Keram PLC 
A. Kotzev Flavia PLC,Plovdiv 
A. Petleshkov, TU Sofia 
A. Thumann, AEE 
A. Velkov, FPAEE 
B. Boitchev TU, Sofia 
B. Cholev, lzida PLC Elin Pelin 
B. Stroup, AEE 
B. Tasev, Alex H&Z Ltd. 
B. Tzaneva Magnet Electric 
B. Yahova, Gotze Deltchev Regional Hospital 
Chr. Gatchov Atlas Alfa Ltd. 
Chr. Nedev, Balkankar PLC 
Chr. Spassov AEE - Bulgarian Chapter 
D. Atanasov, Nefiochim Bourgas 
D. Bachvarov, BTK 
D. Bachvarova NClD 
D. Baev, AEE - Bulgarian Chapter 
D. Djankov, Electrosystems Engineering 
D. Gadev, BSK 
D. Garlanov, Flam Ltd. 
D. Grozdanova, Parliament Commission of Energy 
D. Kanev, National Electricity Company 
D. Marinov, CNlKA Ltd. 
D. Obretenov, Bulauto Lada 
D. Oreshkov Ministry of Industry 
D. Partziklidis, TU Sofia 
D. Petrov, Dunarit Ltd. Rousse 
D. Pulov Comeco Ltd. 
D. Romanov Zhelezopaten Raion Plovdiv 
D. Serkedzhiev National Electricity Company 
D. Shevikov, Electroconsultenginering 
D. Stoev, Neochim Dimitrovgrad 
D. Tomov, NTSE 
D. Yordanov, AEE - Bulgarian Chapter 
E. Bozhanov SAI 
E. Dimitrova TU, Sofia 
E. Gentchev lvel Ltd., Plovdiv 
E. Goranov Energy Gpranov 
E. Katzarova, Kremikovtzy 
E. Natcheva Elios 
E. Poliakova, BDJ 
G. Andreev Krepezhny lzdelia PLC 
G. Chavdarov, WEC 
G. Gantchev, Agrotechnika PLC Karlovo 
G. Handzhijsky,BTK 
G. Kalaikov, INSOF 
G. Kartelov, test Engineering 
G. Kimenov VlHVP 
G. Momtchev MEEP 
G. Mumdzhian, AEE - Bulgarian Chapter 
G. Rampov, AEE - Bulgarian Chapter 
G. Terziel, lzopecht Ltd. 



G. Vangelov HE1 
G. Vassilev Plovdiv Comunity 
G. Vultchev VlHVP 
H. Fukayama, EEC 
I. Banov, AEE - Bulgarian Chapter 
I. Berov, Denirna 
I. Birnbaurn, USAlD 
I. Boyadzhieva Ministry of lndustry 
I. Dragotinov VlHVP 
I. Filev, Denirna 
I. Georgieva Flavia PLC, Plovdiv 
I. Kalaikov, TU Sofia 
I. Kolev, Poultry Dobritch 
I. Kosev, Unitech 
I. Kostadinov, Denirna 
I. Larnbriev, NIT1 LTD. 
I. Paldamov G.R.E.E.N. Energy Consulting 
I. Petkov lvel Ltd. 
I. Shishkov, EnEffect 
I. Stoev, NIT1 Ltd. 
I. Tchalakov EAZ, Plovdiv 
I. Tritchkov, Kremikovtzy 
I. Vagljarsky, TMU 
1. Yontchev, Far 
I. Yoshiharu EEC 
I. Yurukov, Ministry of Energy 
J. Krysicki, Conco Systems 
J. Marinov Cornrnitee of Standartization 
J. Tennant, USAID 
K. Esaki EEC 
K. Georgakas, TU Sofia 
K. Ivanov, Denirna 
K. Karaivanov Balkankar Rekord PLC 
K. Kuruzidis, TU Sofia 
K. Lebedov Ecosapiens Foundation 
K. Naplatarov, TU Sofia 
K. Petkov, Ministry of Industry 
K. Yurukov, Pirin - Hart Razlog 
K.Shushulov, TU Sofia 
L. Dunelovsky, VMZ Ltd. Sopot 
L. Kaloferov, National Electricity Company 
L. Ljubenov Voulkan, Dimitrovgrad 
L. Mashkin,BNCPE 
L. Paralanov, National Electricity Company 
L. Petkantchin, TU Sofia 
L. Spassov, AEE - Bulgarian Chapter 
L. Stoyanova, USAlD 
L. Terziev Botilirashta Compania Ltd. 
M. Dirnitrov, Toploficatzia Pravetz Ltd. 
M. Ellis, Hagler Bailly Consulting Inc 
M. Georgieva, Razlog Regional hospital 
M. Grigorova SAI 
M. Ilieva, ClTS 
M. Ivanova, Energoproekt 
M. Mintchev VlHVP 
M. Petkova, ZMM Sofia 
M. Piskov Alen Mak PLC 
M. Prandzheva, Tzelhart PLC 



M. Russalov Science Engineering Ltd. 
M. Stantcheva Sofia Cornunity 
M. Stoyanov, Bulgarian Consulting Centre 
M. Tzvetkova Vida Style PLC 
M.Novev Podem Engineering 
N. Christova NTMU 
N. Kaloyanov, AEE - Bulgarian Chapter 
N. Karambetzos, TU Sofia 
N. Kuzmanov BDJ 
N. Mumdzhiev, VMI Pleven 
N. Nenova, TM JSC Rousse 
N. Petrov G.R.E.E.N. Energy Consulting 
N. Pisarov, SD Reflex 
N. Savov Kremikovtzy 
N. Stankov, AEE - Bulgarian Chapter 
N. Statkov FNTS 
0. Gekin, Sunytex PLC 
0. Kishkilov Unicom Microsystems Ltd. 
0. Tastchijan, Galatex PLC Varna 
P Yantchik, Knizhna Fabrika lskar PLC 
P. Belokapov, Process Control 
P. Christov IKKS BAN 
P. Dentchev, Parliament Commission of Energy 
P. Efremov, Bulgargas Botevgrad 
P. Garforth, IFC 
P. Karakasilis, TU Sofia 
P. Koleva, Zlatna Panega 
P. Mahmudiev, Technologitchna Avtomatica Ltd. 
P. Mitkov, Svetlina Sliven 
P. Petkov, Vagonen Raion Plovdiv 
P. Petkov, Vidachim JSC Vidin 
P. Petrova, Insist DZU Sofia branch 
P. Todorov, EnergoproeM 
P. Veleva, NTSE - BNEN 
Ph. Shkembov, Denima 
R. Daraktchiev, IIH - BAN 
R. Otoguro EEC 
R. Rangelov, ZMM Sofia 
R. Russo, Electrotek 
R. Shevkenova - Mohamed, BTC 
R. Spellman, GDS Associates 
R. Stefkin, Denirna 
R. Zlatareva, AEE - Bulgarian Chapter 
S Sendov, TU Sofia 
S. Andreev, VMZ Ltd. Sopot 
S. Christov, AEE - Bulgarian Chapter 
S. Dimitrov, Ministry of Industry 
S. Dimov, Kremkovtzy 
S. Gishin, TU Sofia 
S. Kantchovsky, National Electricity Company 
S. Karachorsky, Pharmatzia PLC Dupnitza 
S. Nikolov, HMS 
S. Notovska, ZMM Sofia 
S. Savov, Ministry of Industry 
S. Simov, MEEP 
S. Torosjan, BTK 
S. Tzvetkova, Magnet Electric 
S. Yovkova, Insist DZU Sofia branch 



S.Ditchev AEE - Plovdiv 
T. Bozveliev, BKI 
T. Clark, CMP International Consultants 
T. Dzhelatov ET TID 
T. Georgiev AEE - Plovdiv 
T. Georgiev, CNlKA Ltd. 
T. Iliev, ZMM Sofia 
T. Ivanov, Ministry of Environment 
T. Michailov Podem - Gabrovo 
T. Penzov, ET Trapen 
T. Stoilov, Druzhba PLC Plovdiv 
T. Zhechev, Bourgas Arport 
T. Zhelev, IIH - BAN 
Tz. Lakov, Exact - 3 
Tz. Tzvetkov, Road Machinery PLC 
V. Akivanov CNlKA Ltd. 
V. Bozhichkov Vitebo 
V. Chipev, Energoproekt 
V. Hranov, ZMM Sofia 
V. Ivanov, Antibiotic PLC Razgrad 
V. Ivanov, Ministry of Energy 
V. Kaneva, EnergoproeM 
V. Karlson, FNTS 
V. Kishkilov Unicom Microsystems Ltd. 
V. Nikolov, Alfa Laval Int. Eng. 
V. Petkov lvel Ltd. 
V. Roseva 
V. Stoyanov, TU Sofia 
V. Tzolov Universalimpex 
V. Tzvetkova, Magnet Electric 
V. Valkov, VMZ Ltd. Sopot 
V. Velev, SKGT Ltd. 
V. Velichkov BDJ 
V. Vlahov, ADEME 
V. Vlutchkova, VMI Sofia 
Y. Benov, Vida Style Vidin 
Y. Katzarov, AEE - Bulgarian Chapter 
Y. Nikolov, Flam Ltd. 
Y. Stoyanov Land Combustion 
Z. Natcheva, ABC Technika 



BbB Q)MPMA ,,AbBU- rA6POBO 

P ~ ~ ~ ~ ~ C I T B ~ H ~ T O  Ha llpOeKTa npeMMHa npe3 nBe OCHOBHM WCTM. f l b p ~ a ~ a  OT TRX 

B K A ~ M  M3BbPUBaHe Ha aHaAM3 Ha e~eptOfl0~pe6Ae~Me~0 B UeX 5 M pa3pa60~Ba~e 
Ha O ~ O C H O B ~ H M  TeXHMWCKM PeUeHMR 3a nOBMUaBaHe Ha eHepiVflHaTa 
~@~KTHBHOCT. C A ~ A  llpMeMaHe ~ a :  pe3yATaTMTe M OT eKCnepTM Ha USAID C e  

npeMMHa KbM M3nbAHeHMeTO Ha B T O ~ ~ T ~  WCT - DOCTaBKa Ha eHeprOCneCTSIBaUL4 

CbOpbXeHMR OT USAID, BbBe>t<llaHeTO MM B eKCllAOaTauMR M MOHMTOPMHr 38 
OUeHKa Ha PeaAHMR &@KT. 

~ P M  peaAM3MpaHeTO Ha llpOeKTa aKTMBH0 YWCTMe 838 aMepMKaHCKaTa 

KOHCYATaHTCKaTa @ M P M ~  Hagler Bailly C ~ I l ~ ~ l t i n g  I ~ c .  M HeflHMTe eKCllepTM r-tl 
Mark Owen, r-H Mike Ellis, r-H Laurent Pommier M r-H Bill Watson, Ha KOMTO 

aBTOpMTe ~ 3 ~ a 3 ~ a ~ ~ b ~ ~ e r l ~ a 6 A a r 0 n a p ~ 0 ~ ~ .  



Tosa p a 3 n e ~ e ~ ~ e  e n p e n ~ 3 s ~ ~ a ~ o  OT (Pama, Ye nonyYasaHeTo Ha, nocToBepw 
pe3yATaTM no T03M MeTOA M3MCKBa aHaAM3MPaHe Ha nePMOfl n0 flbAbr OT enHa 
roaMHa, a OT M.Maa 1993 roa. CTapTMpa n p o r p a ~ a ~ a  3a nosMwasaHe Ha 
eHeprM~HaTa ~ @ ~ K T M B H O C T  M OT Hallanor0 Ha 1994 ron. sanov~axa UeAeHacoueHM 
AeaCTBMFI 3a HaMaAFIBaHe Ha 3a ry6~~e .  
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Qua. la. Pasxog Ha napa u e~ekmpoe~epzua  npe3 nepuoga R~yapu '9  1- Anpun93 



f l p 0 6 A e ~ M T e  H a  B O ~ O C H ~ ~ ~ R B ~ H ~ T O  M HaMaARBaHeTO H a  KOHCyMauHRTa H a  BOna, 

p a 3 X O n a  H a  KORTO M O X e  na C e  nPOCAeAM OT Q~r.16, MMaT CBOR C O ~ C T B ~ H ~  

3HaYMMOCT. O C M ~ Y P F ~ B ~ H ~ T O  H a  C O ~ C T B ~ H  BOflOM3TOqHMK e C T a p a  M IlpMMaMAMBa 

meg, p a 3 p a 6 o ~ ~ a ~ a  OT c n e u M a A M c m T e  H a  $ ~ p ~ a ~ a ,  HO B  as^ n p o r p a M a  He e 
O ~ ~ K T  H a  pasr~emna~e . 

@uz. 16. M e c e r e ~  pasxog Ha 6oga nepuoga a~yapu '91-  Anpu~'93 

P ~ ~ K ~ M B ~ H ~ T O  H a  B p b 3 K a T a  M e W y  Te3M n B a  I l a p a M e T b p a  OCMrYPLl CbUeCTBeHa 

M H ( ~ ) o ~ M ~ u M S ~ ,  KORTO H a C O W  K b M  Bb3MOXHMTe @~KTOPM, OnpeneARUM YCTaHOBeHMSI 

X a p a K T e p  H a  KOHCYMaUMRTa. A H ~ A M ~ M ~ ~ H U  6 ~ x a  e ~ e p r o n p e 0 6 p a 3 y B a U M ~ e  

n p o u e c M  n p M  a a r p ~ ~ a ~ e  H a  B o n a  3a o c U r y p m a H e  H a  T e x H o A o r m T e  H a  BapeHe,  
f lb6e~e M HaMaCAFIBaHe H a  KOXMTe, KaKTO M IlPOiJeCMTe H a  a n p e T y p a  M CyLUeHe. 
K ~ W ~ C T B ~ H ~ M  KOAMYeCTBeHaOueHKa38ynpaBAeHMeTO HaKOHCYMaUMFlTa H a  napae 
n o n p c e H a  c lpe3 ~ s n o ~ s ~ a ~ e  H a  KopeAauMoHHMR M p e r p e c M o H H m  a~a~t.13. K ~ K T O  
M O X e  A a  C e  BMAM OT QW.3 rOARMOTO Pa3XBbPARHe H a  TOrlKMTe CBMAeTeACTBa 3a 
PeaAHM I lOTeH~UaAHM Bb3MOXHOCTM 38 MKOHOMMM. ~ O A Y Y ~ B ~ ~ M F I T  C e  nOCTORHeH 

0 
pasxon H a  napa ( ~ e  s a ~ ~ c e q  OT ~ P O M ~ B O ~ C T B O T O  ) e OKOAO 1300 ToHa n p M  pas~ax  
H a  pa3CeaBaHeTO 5200 TOHa. ~ ~ O C T O R H H ~ T ~  KOMnOHeHTa H a  p a 3 X O n a  C e  npMWHRBa 

OT CYMaPHMR  KT OT OTOnAeHMeTO M 3 a r y 6 ~ ~ e  H a  TOnAMHa ( B K A ~ Y M T ~ A H O  

npOnyCKM H a  naps ) , KOMTO HFlMaT BPb3Ka C rOAeMMHaTa H a  nPOM3BOnCTBOTO. 
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@u2.2. Hpogykqu~ u pasxog Ha napa npes nepuoga SI~yapu'91- Cenme~Bpu'96 

Qu2.3. K o p e ~ a y u ~  ~ e k g y  npogykqu~ma u pasxoga Ha napa 
npes nepuoga R~yapu'g 1- Anpu~'93 

T e 3 ~  pe3yATaTM Ce flOTBbpnMXa M OT IlOTbpCeHaTa OueHKa Ha M3MeHeHMeTO Ha 

C~~UM@MYHMFI  pa3xon Ha napa 3a 0 6 p a 6 0 ~ ~ a  Ha enMHMua nponytwng, n o ~ a 3 a ~ o  
Ha @~r .4 .  
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Qu2.4. Cneyu+uue~ pasxog Ha napa u npou36ege~a I 

npes nepuoga X~yapu'91- A n p u ~  '93 

A.1 Bbsexfla~e Ha nporpaMa 3a nposeprva n n o m m  
rbpnera. 

norpe6~e~ner0, 
nxa, ouennxa n 
TO Moxe fla ce i 



A.4 Orcrpannsa~e nponycKure Ha napa B napopa3npenen~~en~ure 
ycrpo ficrsa. 

B.4 Ko~rpon Ha snarara Ha rorosara npof ly~~u~n men c y w u ~ ~ n f l  
npouec. 



Heo6xon~~ocrra OT ~ a 3 ~  MRpKa ce onpenem OT Q ~ K T ~ ,  Lie nopanM 
C ~ ~ ~ K T M B H O C T  npvl onpenemHe Ha KpaAHaTa mars Ha ~ s c y w e ~ a ~ a  nponyKuw 
ce HaAara 3-5 KpaTHo peuvlmvlpaHe Ha npoueca. T o ~ a  Mome na e ~ 3 6 e r ~ e  aKo 
BAaraTa Ha MBXOARUMR OT CY~UMAHFIT~ n p o n y ~ ~  ce ~ s ~ e p e a .  f lonxonmi~ 3a 
cAyqaR ca KoHTamHM BlzaroMepM. 

f l p e n ~ o x e ~ m e  Mepw 6qxa oueHew no cAenHue n o ~ a s a ~ e n ~ :  

cpok nu omkyny8ane 

4 6poa TPB 3a napa ( 3") , mun ET124 ; 

2 6 p o ~  TPB 3a Boga (3'3 , mun ET124 ; 

E g u ~  naacmuwam m o n a o o 6 ~ e ~ ~ u k  "ht$a-Aa6a" , Mogea M3-VG, - 
Boga- 8oga, MowHocm 500 k w  

Tpu naacmuwamu m o n a o o 6 ~ e ~ ~ u y u  "h@a-AaBa~" , Mogea M10-MG, - 
napa-Bogs, Bceku c MoUHocm 1000 k w  

B HaqaAOTO Ha 1994 r0n. 3anOvHa BbBemaHeTO Ha HFIKOM OT nPenBHneHMTe 
TeXHMrleCKM PeLueHMFI KaTO : 



Quz.5a. Kope~ayucr ~ e k g y  npogykyu~ma u pasxoga Ha napa 
npes nepuoga Anpua'94- Cenme~6pu'96 

(Duz.56. M s ~ e ~ e ~ u e  Ha cpegHurr zoguwe~  c n e y u + u ~ e ~  pasxog Ha napa 



cpenxHsr cneuMc$we~ pasxon Ha Tonnwa 3a 0 6 p a 6 0 ~ ~ a  Ha KOXM or 127 
~ k a l / d m ~  3a 1993 ron. ce penyunpa Ha 102 ~kalldrn', Koero CbcTasnnsa 
19.7% r o n ~ w  ~a MKOHOMHR Ha etreprws. 

O ~ @ H K ~  3a ~Q~KTMBHOCTT~ Ha CMCTeMaTa MOXe na Ce I l O A y ~ M  OT CpaBHeHMe Ha 
perMcTpMpaHme cnopen cqerosonHme noKyMemM Ha Q M ~ M ~ T ~  naHHM 3a M. 

CenTeMBpM 95 M 96 r0n. flpot43~ene~a~a IlpOnyKUMFI, HeaHaTa CTpyKTypa, 
KOAMYeCTBOTO M3pa3XOnBaHa TOnAMHa M HeBbPHaTMR KOHneH3aT 3a flBaTa MeceUa 
C a  nOKa3aHM B Ta6~.2.n0paflM H ~ ~ A ~ ~ o ~ ~ M F I T H M T ~  MeTeOPOAOrMYHM YCAOBMFl flpe3 

.M. CenTeMBPM 96 rOn. OTOflAeHMeTO B UeXa C e  B K A ~ ~ B ~ w ~ ,  KOeTO He nO3BOARBa 

npMeMaHeT0 Ha C~~UM@MYHHFI  pa3XOn Ha TOnAMHa 38 OTnpaBHa TOqKa. Tora~a 
noAHara rpawua Ha e Q e t m ~ ~ o c r r a  Moxe na ce oueHM no p a m ~ ~ a ~ a  B 

HeBbpHaTMFl KOHneHsaT, KORTO 683 OTYMTaHe Ha pa3AMKaTa B KOAMqeCTBOTO 

npom~ene~a nponyKum ce paeHma Ha ( 396.5 - 325.34)x0.71 = 51 G k a l / ~ e ~ e ~ .  

B ~ S ~ Y U H H H T  KOMnpeCOp C M3CYUJMTeAR 69xa MOHTMpaHM B CneUMaAHO 38 UeATa 
noMeueHMe ( Qw. 9) M ca nycHaTM B ~ K C ~ A O ~ T ~ U M R  Ha 16.05.1996 ron. OT T O ~ M  

MOMeHT nO 9.10.1996 r0n. HOBHFIT KOMnpeCOp e ~ ~ ~ O T M A  0 6 ~ 0  399 %Ca, OT KOMTO 













npogykuurt 

rOTOBA I WET BLUE 

akyhq~amopume 3a moma Boga 
OmcmpaaaBa~e nponyckume aa 

napa I 
Ilogo6pa13ane koampo~a Ha I 

me~nepamypama npu c p u m u a  ( 780 
nuouec 

Peko~cmpykuua Ha cucmeMama 3a 
nogzpa6aae Ha Boga om gupekm~a 

6 U H Q U D ~ ~ ~ H ~  CXeMa 
I Iog~mia  Ha 6 y m a ~ ~ u a  Ba3gpen 



ENERGY EFFICIENCY IMPROVEMENT IN LEVE -JSCo - GABROVO 

N.Kaloyanov , St. Nevenkin - Technical University of Sofia 
P.Baev - Leve JSCo. , Gabrovo 

Iv. Iliev - Technical University of Gabrovo 

SUMMARY 

This report presents the results of an Industrial Energy Efficiency Project for the Leather 
Processing plant "LEVE" in Gabrovo, Bulgaria. The Project is part of the USAID ENERGY 
EFFICIENCY MARKETING DEVELOPMENT PROGRAM. 
Started in 1993, the purpose of this Project was to identifjr, evaluate and recommend energy 
conservation opportunities as well as to provide financial support for implementation of energy 
efficient equipment and thus to promote improved energy efficiency in the industrial sector of 
Bulgaria. The operation of this program was co-ordinated and technical assisted by the 
professional staff of the Hagler Bailly Consulting Inc. In addition of the team USAID and 
Hagler Bailly Consulting Inc. provided a set of portable instruments to conduct on site 
measurements. 
To identify the areas (in the biggest energy consuming department of the plant selected as a 
representative one) where energy savings can be made, the team conducted both preliminary 
and detailed energy audits. 
The department operates two shifts five days per week, the last 5 years between 55 and 65% 
of its 1 1 1  capacity. Before the start of the program the annual production was approximately 
56453352 dm2 of leather processed while the energy consumption was about 1 344 000 kwh 
of electricity and between 12000 and 25000 Gkal of steam. 
The plant is supplied with electricity by the National Energy Company and with steam by the 
Thermal Power Station of Gabrovo. 
The low overall energy efficiency of the plant found was due to the complexity of the following 
major factors: decreasing the production during the last 5 years, wearing out of energy 

. 

transfer, control and measurement equipment, lack of a consistent energy management 
program. There were found several energy technological systems with significant potential for 
increasing the energy efficiency as the steam distribution and condensate return systems; the 
industrial water heating system; the leather dryers; the department heating system. 
The team proposed several energy conservation measures as: Institution of steam trap 
management program, Reconstruction of the condensate system, Insulation of hot water 
tanks, Temperature control improvement of the drying process, Implementation of water 
heating system utilising condensate heat, Replacement of the reciprocated water-cooled air 
compressor, etc. - 

After evaluation of the measures proposed some of them were selected for implementation. 
Significant part of the equipment required was provided by USAID : Four 3" Temperature 
Regulating Valves for Steam with Spare Pilots and Pilot Repair Kit, Two 3" Temperature 
Regulating Valves for Water with Spare Pilot , Pilot Repair Kit and Diaphragms, One Alfa 
Laval Water-Water Plate Heat Exchanger Model M3-VG9, Three Alfa Laval Steam-Water 
Plate Heat Exchangers Model M1 0-MG ', One Ingersoll-Rand EP60 Air-Cooled Rotary Screw 
Air Compressor and One Ingersoll-Rand TM300 Refrigerated Air Dryer. 
The monitoring and evaluation procedure performed in 1996 showed that after ECM's 
implementation annual energy savings of 19.5% of steam and 16% of electricity were obtained 
which led to an overall average payback period of the measures implemented less than 2 
years. 



PE3YATATM OT IlPOrPAMATA 3A flOBMWABAHE HA EHEPrMmHATA 
EQEKTMBHOCT BbB @MPMA ,,PYHO-r"- rAEjPOBO 

H. K~AOHHOB , CT. H ~ B ~ H K M H  - T~XHMY~CKM YHMB~PCMT~T CO#MR 
4. ~ O ~ B C K ~  - @MPM~ ,, PYHO ", ra6p0~0 

Ms. MAM€?B - T~XHMY~CKM Y H M ~ ~ ~ C M T ~ T  -ra6poso 

~ P M  peaAM3MpaHeTO Ha npOeKTa aKTMBHO YYaCTMe B3e aMepMKaHCKaTa 
KOHCYATaHTCKaTa @ M P M ~  Hagler Bailly Consulting I~c.  M HemHMTe eKCn€?pTM r-H 

Mark Owen, r-H Mike Ellis, r-H Laurent Pommier M r-H Bill Watson, Ha KOMTO 
aBTOpMTe ~ 3 ~ a 3 ~ a ~ c b p f i e Y ~ a 6 ~ a r o n a p ~ o ~ ~ .  



naHHM OT o @ M ~ M ~ A H M T ~  OTYeTHM aOKYMeHTM Ha @klpMaTa, TaKa M rpe3 PeaAHM 
M ~ M ~ ~ B ~ H M R  c npeqns~a npeHocma m ~ e p s a r e ~ ~ a  anapa-rypa, npenocTaseHa OT 

USAID. 

~ ~ B ~ P L U ~ H M F I T  aHaAM3 Ha KOHCYMalMFITa Ha eHeprMFl O ~ X B ~ H ~  nBa IlepMOna - OT 

myapM 1991 no anpm 1993 rog. M OT ~ a f i  1993 no cenTermpM 1996 ron. Tosa 
p a 3 g e ~ e ~ ~ e  e n p e n m ~ ~ ~ a ~ o  OT @ a ~ r a ,  r e  noAyYasaHeTo Ha nocTosepHM 
p e 3 y n ~ a ~ ~  no T O ~ M  MeTon M ~ M C K B ~  a ~ a ~ ~ 3 ~ p a ~ e  Ha nepMon no nmbr OT enHa 
ronma, a OT M.Mam 1993 ron. cTapTvlpa n p o r p a ~ a ~ a  3a nosLtluasaHe Ha 
eHeprmHaTa ~@~KTMBHOCT.  

A. nOTPE6AEHME HA EHEPTMfi nPE3 nEPMOAA myapu 1991 - anpm 
1993 roa. 

pa3xona Ha napa. 

(Duz. la  OCHOBHU eHepzoHocumem (1991 - 1996 zog .) 



pa3XOna Ha KORTO MOXe na Ce IlpOCAejIM OT @~r.16, MMaT CBOFl C O ~ C T B ~ H ~  

3HaYMMOCT M He C a  O ~ ~ K T  Ha pa3rAeWaHe TyK. 

pa3xona Ha napa 3a TOW nepMon, Kame e n o ~ a 3 a ~ o  Ha e ~ r . 2 ,  ce ycTaHoBmaT 
RCHO M3pa3eHM IlMKOBe B 3MMHMTe MeCeUW. P ~ ~ M W H ~ B ~ H ~ T O  BbB BbpXOBeTe Ha 

IIapa , Gkal 

@u2.2. np01136ege~a npogykqun u k ~ ~ ~ p m p a ~ a  napa (S~yapu'91-Cenrne~6pu'96) 



(Duz.3. Kope~ayurr ~ e k g y  pasxoga Ha momuHa u np0~36ege~ama npogykyucr 
3a nepuoga f iyapu  1991 - a e k e ~ 6 p u  1993 zog. 

n o ~ y r a ~ a q ~ ~ ~ ~  ce n o c T o m e H  pa3xon H a  napa ( ~ e  s a s ~ c e q  OT ~ ~ O M ~ B O A C T B O T O  ) e 
OKOAO 250-280 Gkal. Tom C e  n b A X M  H a  CYMaPHMFl  KT OT OTOflAeHMeTO, 

3arpRBaHeTO H a  BOna 3a ~MTOBM H M M  M 3 a r y 6 ~ ~ e  H a  TOllAMHa ( B K A ~ Y M T ~ A H O  

flpOllyCKM H a  flaps ), KOMTO HFlMaT BPb3Ka C TOAeMMHaTa H a  flPOM3BOnCTBOTO. 

Tern pe3yATaTM Ce IlOTBbpnMXa M OT n0TbpCeHaTa OUeHKa H a  M3MeHeHMeTO H a  

cne~ i~ t$nu~m pa3xon~a napasao6pa60~~a H a e n m c l u a  nponyrcum, n o ~ a 3 a ~  H a  

4mr.4. 
,- 

A H ~ A M ~ ~ T  H a  KOHCYMaUMFITa H a  eAeKTpOeHeprMFI f lOKa3a aHWOTMYHM TeHneHUHM. 
Ha Q~r .5  M 6 ca n o ~ a 3 a ~ ~  M 3 0 6 p a ~ e ~ M F I ~ a  H a  MeceuHMn pa3xon H a  
e A e m p o e t i e p r m  M K o p e A a u m T a  n c npomsene~a~a n p o n y K u m .  K ~ K T O  M o m e w e  na 
C e  OYaKBa, YnpaBAeHMeTO H a  T03M eHepr0HOCMTeA C M3MeHeHMeTO H a  rOAeMMHaTa 
H a  n ponssene~a~a npony~um ce o~asa no-ynau HOTO. B b n p e ~ ~  ~OCTOFIHHMFI 

pa3XOn OT OKOAO 2000 kwh, "06~aKb~ TOYKH" e no-KOMnaKTeH B CpaBHeHMe C T03M 



! 
1 4 7 1 0 1  4 7 1 0 1  4 7 1 0 3 6 9 ;  

Mecey ! 

(Du2.4. Y I s ~ e ~ e ~ u e  Ha cneyu+ur~ux pa3xog Ha momma 
npes nepuoga 5hyapu 1991 - Cenme~Bpu 1996 zog. 

kwh 

IOOOOO 
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(Duz.5. np0~38egeHa npogykyu~ u k o ~ c y m p a ~ a  enekrnpoe~epzu~ 
npes nepuoga g ~ y a p u  1991 - Cenme~6pu 1996 zog. 



kwh 
1OOOOO 

- 5  

Qu2.6. Kopenayux ~ e k g y  pasxoga Ha enekmpoe~epzux u npou36ege~ama 
npogykux 3a nepuoga %yapu 1991 - A e k e ~ 6 p u  1993 zog. 

A.l-  Bbeexna~e  Ha nporpaMa 3a nposepKa LI nonnnqtia Ha K O H ~ ~ H ~ H H T ~  
rbpHeTa. YCT~HOBM Ce, W3 22 KOHneH3HM rbpHeTa M 13 IlapHM BeHTMAM C PbYHO 
ynpamewe He QYHKUMOHMP~T M clam OT TRX ca 6amnac~pa~n. B p e 3 y ~ ~ a ~  Ha 
Tosa K ~ M  HRKOM T O ~ A O B ~ ~ ~ ~ L L J H M T ~  anapam 3a oTonAeHMe ce nonasa napa 
HenpeKbcHaTo. f l p o r p a ~ a ~ a  npeneM>tcna M O ~ Y C ~ ~ H M ~  Ha TexHwecKm nepcoHaA 
3a nepMonwtia nposepKa, nonpbxKa M nonMwa Ha apMaTypaTa. 

A.2 - TO~AUHHO u3onupa~e Ha rpb6Hara Mpexa H 6oihepure 3a ronna 
B o a  OCHOBHMT~ IlapOnpOBO~HM M KOHneH3HM AMHMM, KaKTO M 6omepa 3a 
rOpeUa BOna B OCHOBHMFI KOpnyC Ca HeM30AMpaHM. %CT OT ~ p b 6 ~ a ~ a  MpeXa e 
noAoxeHa Ha OTKPMTO, KOFITO nopanM npemcHaTm p e x m  Ha nonaeaHe Ha 
naps OT TEU-ra6p0~0 W C T O  nbTH 3aMpb3Ba. ~ ~ O T ~ H ~ M ~ A H M T ~  pe3epBM TyK Ca 
oueHeHM Ha 450 Gkallron. 



Bb3nyxopasnpene~~~e~ ~ a ~ a  M pema 3a H ~ O ~ X O ~ M M M S I  ~b3ayx c HaAnraHe 0.4- 
0.8 Mpa e HeflOCTaTbqHO YTlAbTHeHa, IlOpanM KOeTO, KaKTO Ce YCTaHOBM npkl 
aHaAM3a1 OKOAO 25% OT flpOM3Be>t<LlaHMSI B KOMllpeCOpHaTa CTaHUMSI CrbCTeH 
B b 3 f l p  Ce r y 6 ~ .  

B.l - nono6pg~ane Ha m ~ e p ~ a n e r o  Ha nocraseHara napa. 

C~IJJ~CTB~B~UMFIT TOflAOMep 3a naps 6eue ~ A ~ H ~ O B  Tun. M 3 f l 0 ~ 3 ~ a ~ e  Ce 
npenmwo KaTo pa3xono~ep 3a napa, KaTo TonmHaTa ce onpeneAnue ~ p e s  
npecMmaHe no napaMeTpme Ha napa-ra B TEU. B b n p e ~ ~  nonMeHmeTo Ha 
6 ~ e H ~ a ~ a  3a 3MMeH M AeTeH PeXMM, CMAHOTO K O A ~ ~ ~ H M ~  B KOHCyMaUMFITa Ha 
napa npwMHnsaue r p e w a  no -~OASIM~ OT 30% B noBecle OT 12 claca Ha AeH. ETO 
3aUO Ce HaAOXM ,Qa 6bae MHCTaAMpaH TOflAOMep IWK -EWZ350. 

K O M ~ ~ ~ C O ~ M T ~  3a Cl"bCTeH Bb3ny KOHCyMMPaT OKOAO 30% OT 0 6 u a ~ a  
eneK-rpoeHeprm B ~ B  @ ~ p ~ a ~ a .  M H C T ~ A U ~ ~ H M  ca nea ~ Y T ~ A H M  KoMnpecopa c 
B O ~ H O  oxAawaHe M eheKTpMYecKa MOUHOCT 145 M 75 kW. Pa3xoa~~e 3a 
IlOapbXKaTa Ha Te3M KOMflpeCOpM He CbOTBeTCTBa Ha no~pe6~ocr ra  OT CrbCTeH 

-. 
B ~ ~ C I Y X .  ~ O A H ~ T ~  r p a ~ ~ l u a  Ha B ~ ~ M O X H M T ~  MKOHOMMM OT eAetmpoeHeprMg ca 
oqeHeHM Ha 50200 kwh. 



nbTM. A H ~ A M ~ M ~ ~ H M  Ca Bb3MOXHOCTMTe 3a ~ 3 6 ~ r ~ a ~ e  Ha CylueHeTO CAen 

n b p ~ o ~ o  npaHe M ce npemoxu c x e w a  3a p e o p r a ~ ~ 3 a u ~ ~  Ha npoueca. 

I l p e n n o x e ~ u ~ e  Mepw 6nxa oueHeHH no cnenHuTe no~a3are~u:  

cpok na omkyny6ane 

4 6po51 TPB 3a napa ( 3") , mun E ; 

E g u ~  naacmuasam monaoo6me~~uk "APV" , Mogea SR2-MS-12 - Boga- 
60ga , MO~HOCm 700 kW; 

O C T ~ H ~ A M T ~  RpemOXeHM PelueHMR Ce OCbLl@CTBMXa CbC C O ~ C T B ~ H M  CpedCTBa Ha 
@ w p ~ a  "PYHO". 



I 
, Gkal 

@uz.7. Kopenaqurr ~ e A g y  pasxoga Ha momuea u npou36ege~ama npogykqun 
3a nepuoga f iyapu  1994 - Cenme~Bpu 1996 zog. 

(Du2.8 C p e g e ~  zogume~ cneyu@ure~ pasxog Ha monmHa 



H a u ~ e ~ o 6 a ~ u e  ~ O ~ . U ~ O H O M U U ,  

Gkal 

cyluu~~usr npoyec 
M H C ~ ~ A U P ~ H ~  ~a 820 1300 

npeyusea momoMep 3a 
napa 

n o g ~ c ~ ~ a  Ha 6yrnamus 50200 134145 
6a3gy~ue~  kompecop c kwh kwh 
Bum06 u uscy~uurnen 

BCrnKC 

USD 

10660 

8370 

Pasxogu B'636p. I 
USD Z O g  

927 0.09 

2830 0.34 

4970 1.55 

9812 0.37 

36101 2.77 

54640 0.88 



Qu2.9. M3aegu om cywumume azpezamu u MoHmupaHume mepMopesympawu 
Bemunu c n p ~ k o  geiicm6ue 



@us.lO. M32Aegu om uacmampamsz Bu~mo6 kompecop u u s c y ~ u u m e ~  
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RESULTS OF THE ENERGY EFFICIENCY IMPROVEMENT PROGRAM 
FOR RUN0 -G Ltd. - GABROVO 

N.Kaloyanov , St. Nevenkin - Technical University of Sofia 
Ts. Boevska - RUNO-G Ltd. , Gabrovo 

Iv. Iliev - Technical University of Gabrovo 

SUMMARY 

This report presents the main results of the Industrial Energy Efficiency Project for the 
Primary Wool Processing Plant "RUNO-G" in Gabrovo, Bulgaria from the USAID ENERGY 
EFFICIENCY MARKETING DEVELOPMENT PROGRAM. 
The purpose of this Project, started in 1993, was to identifjr, evaluate and recommend energy 
conservation opportunities as well as to provide financial support for implementation of energy 
efficient equipment and thus to promote improved energy efficiency in the industrial sector of 
Bulgaria. The operation of this program was co-ordinated and technical assisted by the 
professional staff of the Hagler Bailly Consulting Inc. In addition of the team USAID and 
Hagler Bailly Consulting Inc. provided a set of portable instruments to conduct on site 
measurements. 
To identitjr the areas where energy savings can be made, the team conducted both preliminary 
and detailed energy audits. 
The plant operates two shifts five days per week, the last 5 years near 60% of its full capacity. 
Before the start of the program the annual production was approximately 1 600 000 kg wool 
products while the energy consumption was about 700 000 kwh of electricity and between 
12000 of steam. 
The plant is supplied with electricity by the National Energy Company and with steam by the 
Thermal Power Station of Gabrovo. 
The low overall energy efficiency of the plant found was due to the complexity of the following 
major factors: decreasing the production during the last 5 years, wearing outvof energy 
transfer, control and measurement equipment, lack of a consistent energy management 
program. There were found several energy technological systems with significant potential for 
increasing the energy efficiency as the steam distribution and consumption system; the steam 
measuring system; the compressed air system. 

' 

The team proposed several energy conservation measures as: Institution of steam trap 
management program, Improvement insulation of steam pipes and water heating tanks, 
Temperature control improvement of the wool drying process, Implementation of new steam 
measuring system, Implementation of condensate heat utilising system, Replacement of the 
reciprocated water-cooled air compressors, Reorganisiig the wool scouring process in order 
to avoid drying when preliminary scouring is necessary, etc. 
After evaluation of the measures proposed some of them were selected for implementation. 
Part of the equipment required was provided by USAID : Four 2" Temperature Regulating 
Valves for Steam with Spare Pilots and Pilot Repair Kit, One APV Water-Water Plate Heat 
Exchanger Model SR2-MS-12, One Ingersoll-Rand EP75 Air-Cooled Rotary Screw Air 
Compressor and One Ingersoll-Rand TM600 Refrigerated Air Dryer. 
The monitoring and evaluation procedure performed in 1996 showed that after ECM's 
implementation annual energy savings of 32.2% of steam and 20% of electricity were obtained 
which led to an overall average payback period of the measures implemented less than 1 year. 



U H ~ .  60puc nemko6, MBEn OOA, IlnoBguB 

Cbc cbgeucmOuemo Ha: UHA. A~sen KouqeO, Cunukamkepa~ A/J 



B mosu goknag ce npegcmabm mex~uvecku u opza~u3ayuo~~u  peweHus, 

cnoMazawu 3a nogo6p~Oa~e e~epzuu~ama e@ekmuO~ocm Ha npegnpuRmuemo 

3a npous6ogcmOo Ha myxnu "Cunukamkepa~" m, nnoBguI3, 6bn2apu~. 3a 

npakmuveckama peanusayu~ma Ha mesu peluetiufi A~epuka~ckama azeHyusl 3a 

~ e k g y ~ a p o g ~ o  pasOumuema npegocma6u 6e3Ob3~e3~0 qacm om 

H ~ O ~ X O ~ U M O ~ O  060pyg6a~e. llpegno>ke~ume peweHuR ca vacm om 

uge~rnu@uyupa~ume I3as~oA~ocmu 3a nogo6p~Oa~e Ha e~epzuu~ama 

e@ekmu8~ocm O ,,Cunukamkepa~" 44, onucaHu (3 E~epzemuv~urt a~anus, 

u3zornBe~ om ekun 6bnzapcku u ahnepuka~cku ko~cynma~mu, pa6ome~u no 

npoekma 3a e~epsuu~a  e@ekmu6~0cm 6 Eansapusl, cnoHcopupaH om 

A~epuka~ckama aseHyuR 3a ~ e k g y ~ a p o g ~ o  pasOumue, 6 nepuoga om 30 

okrno~6pu 1993 go 30 FfHyapU 1994 20gUHa. 



II. 06EKT HA IlPOYYBAHETO 

npegnpu~muemo ,,Cunukamkepa~" 4LI, e munuveti npegcmaBumen Ha 

cpegHo z o n ~ l ~ o  npegnpufimue 3a npou3Oogcm80 Ha cmpoumentiu Mamepuanu, 

cbc co6cm8e~o seHepupatie Ha napa, ~ ~ H U J H O  enekmpo3axpa~8a~e u 

~ ~ X H O ~ O ~ U ~ H U  CucmeMu ~ O ~ O ~ H U  Ha mew, koumo cbulecm6yOam O noGeqemo 

npegnpugmufi om 6 p a ~ u a  8 6~1zapu~. 

Cunukamkepa~ e egu~cm8e~usrm npousOogumen Ha k e p a ~ ~ l l ~ u  u 

cunukam~u myxnu O fln08guOcku~ pauo~. npegnpu~muemo e np 

oekmupa~o ga npou38ekga okono 30,000,000 kepa~uvtiu ycnoO~u myxnu u 

40,000,000 C U ~ U ~ ~ ~ H U  myxnu 3a sogutia; 8 soguHume Ha npexoga 

npegnpufimuemo pa6omu npu6nu3umen~o pecnekmu8~0 c 60% u 25% 

kanayumem. O6e~bm Ha npogykyufima e C~BOHHO ~ ~ O U C U M  u e no-ZO~F~M npes 

nemtiume Meceyu u no-uanbk npes s u ~ ~ u m e .  

roguu~ume e ~ e p z u u ~ u  pasxogu 3a 1993 ca n0kasal-l~ 6 ma6nuya 1. 

Tabnuya 1 E~epsu i i ~u  pasxogu Ha Cunukamkepa~ 44 (zogu~a 1993) 

E~epzonompu6ne~ue Kepa~ur l~u  CUJ- IU~~~HU 06~40 

myxnu mYxnu 

TeAko komen~o 2,018 tonnes 1,200 tonnes 3,218 tonnes 

zopueo 



3.1. Bb3CTAHOBRBAHE M MOHTAX HA M3MEPBATEnHM YPEaVI 3A 

EHEPfMEH MOHMTOPMHr 

Aeucm6uzlma 6 nocoka Ha nogo6psrOa~e Ha e~epzuu~usr ~ a ~ u g k ~ b t i r n  ca 0 a k ~ a  

kamesopusl om nometiyuantiume u k o ~ o ~ u u  6 egHa 6bp30 nponnel-lsrqa ce 

uko~o~uuecka cpega. Ho 3a ga ce nocmuzHam mesu u k o ~ o ~ u u  u ga ce Osu~am 

onmumdanHu peueHuR, e H ~ O ~ X O ~ U M O  8 Cunukamkepa~ 44 ga uMa ~ a g e k ~ a  

u ~ @ o p ~ a y u o ~ ~ a  oc~o0a. Ko~cynrna~mckusrm ekun 3a6enma, Lce He cbqecmByBa 

cucmeMa 3a eHepsueti ~ e ~ u g k ~ b ~ m  Ha e~epzuu~ume ~ykgu .  PbkoGgcmBomo Ha 

Cunukamkepa~ He 6u Mosno mowo ga onpegenu Gb6 Gceku eguH MolvleHm 

kbge u kak6u e ~ e p z u u ~ u  pasxogu uMa u samo6a He 6u ~ o z n o  ga npunasa 

eHep2UeH ~aHugkMbHm. 

Ha 6asama Ha npeguueH onum k 0 ~ C ~ f l ~ a ~ ~ ~ k ~ s l m  ekun oye~sl0a, qe 

nogo6pe~ama cucrnelvla 3a eHepsueH ~ a ~ u g k ~ b ~ m  saeg~o c cneyu@uLc~ume 

ynpa6neHcku geucm8usr no omHoueHue ko~rnpona Ha mexHonozuwama 

e@ekmuB~ocm ~ o k e  ga goGege go u k o ~ o ~ u u  om nopsrgbka Ha 6 go 10%. 



Aonbn~umen~u nonsu, kamo HanpuMep HaManeH pasxog Ha cypo0u~u, HaManeHo 

npous0ogcmOo Ha ~ekauecmBe~u rnyxnu, n0g06pe~ pe>ku~ Ha pa6oma Ha 

o6opyg0a~emo ca Oepo~m~u ga ce nocmumam c nogo6p~6a~e Ha cucmeiuama 

3a ko~mpon, u30bpu10a~ om pbkoOogcmOomo Ha npegnpuRmuemo. 

I pasxogo~ep 3a napa I 
1 

2 I 

I 

konnnlombp~a cucmenna, co@myebp u o6ytenue I 1 

ypeg 3a u3nnepBa~e u pezucmpupa~e 

Ha enekmpuvecku Oenuvu~u 

3.1.5. CPOK HA OTKVnYBAHE 

O y e ~ e ~  Ha okono 12 Meceya 



,Qa ce cMeHRm gOeme cbqecmOyOayu ~ u c k o  eq>ekmuB~u noncku zopenku, c HOOU 

c b O p e ~ e ~ ~ u  a0mo~amusupa~u Bucokoe@ekmuO~u zopenku. 

Om~oure~uemo zopuBo Ob~gyx ce ~acmpoiiBa Ousyan~o om ozmpa no yOema Ha 

nna~bka; He ce us~epBa mermepamypama Ha usxog~~uume za308e. O6uiomo 

W1,Q Ha kornnume e ~ucko. K O H C Y ~ ~ ~ ~ H C ~ U H ~  ekun sa6enma, qe ozwpume 

pslgko npoMeHRm p e k u ~ a  Ha pa6oma Ha komena npu npoMslHa Ha mo6apa. 

Mko~o~uume ca us~ucne~u:  90 t TKT; Ha~ansl8am ce Bpeg~ume erulucuu. 

Cnucbk ~a cbopwke~unma konurecm80 

ropenka sa TKr 2 6~ 

3.2.6. CPOK HA OTKYRYBAHE 

O ~ # ? H ~ H H ~ O ~ O J ~ O ~ O ~ U H ~ .  



3.3. MEPKVI 3A nOHO6PFlBAHE HA KAYECTBOTO, BOAEUM A 0  
HAMAnABAHE HA EHEPTOPA3XOAVITE 

a a  ce Gogu n0gp06e~ omclem Ha npou30ege~ama npogykuu~l ornaoBap~~ya Ha 

cmatigapmume 3a kalrecmGo. aa  ce peMoHmupa cucmeMama 3a ynpaBne~ue Ha 

newma, kamo ce Bkntoclu cnegeHe Ha meMnepamypHomo none O neyma. ,Qa ce 

paspa6omu pa6omocnoco6~a cucmeMa 3a ynpaOne~ue Ha cyluuntiume ka~epu, 

OkntoqSaqa cnegeHe Ha menmepamypa, OnaA~ocm u Ope~e Ha npecmo~6a~e 8 

cywumume ka~epu. Aa ce ko~mponupa karecmGomo Ha cypoOu~ume u 

cagbp>ka~uemo~a 6nasa 6 mslx.. 

Tyxnume He omzoGapsl~yu Ha cbomOem~ume 6anzapcku cmatigapmu 3a 

kalrecmOo He Mosam ga 6bgam npogaOa~u 3a nanHama UM yeHa u npu MHOZO 

gpysu ycno0u~ us06140 He Mosam ga ce npoga0am. Hecma~gapm~ama 

npogykyu~ Gogu u go s~aqumen~u e ~ e p z u u ~ u  sazyBu, mbii kamo 50 go 60 % om 

npou3Oogcm0e~ume pasxogu ce nagam Ha e~epzu~ma. Tp~6Ga ga ce O~egpu 

cucmeMa 3a ko~mpon Ha karecmOomo u e k e g ~ e 8 e ~  omrem Ha 8uga u 0 6 e ~ a  

npou30ege~a npogykyux nbp0o karecm00, Omopo karecm00, 6pakyBaHa 

npogykyuq, koslmo ga e yacm om WnocmHama cucmeMa 3a ynpaOne~ue. TakaBa 

cucmeMa cbuo maka mpsl6Oa ga uge~mu@uyupa u omcmpa~~l0a npuuuHume, 

goOenu go now0 kauecmGo. 

CIBm oon 
ll~oBguS, 6 a ~ z a p u ~  



Mko~o~uume ce usrucnd3am Ha: 225.2 t/sog. TKT 

I 

n p e ~ o c u ~  ypeg 3a u 3 ~ e p 8 a ~ e  Ha memepamypa u I I 

3.3.6. CPOK HA OTKYflYBAHE 

O U ~ H ~ H  Ha  okono eoguiia. 



IV. OfSOPYJlBAHE flPEAOCTABEH0 OT AMEPMKAHCKATA 

ArEHUUlFl3A MEXfiYHAPOAHO PA3BMTlilE: 

1. Ma3ymo~epu 

2. napo~ep  

3. Ce~sopu 3a Ona>k~ocrn Ha Ob3gyx 

4. n p e ~ o c u ~  ypeg 3a u3~epOa~e Ha menmepamypa u Onak~ocm Ha 8b3gyx 

5. Ypeg 3a u3~ep[3a~e, pezucmpupaiie u ynpaOne~ue Ha enekmpuvecku 

~ ~ J ' T U W H U  (A, V, W, cosb , Hz, x a p ~ o ~ u y u )  u gonbnHumenHu ycmpoucmBa 

6. KoMntOmbp C npuHmep 

7. Bucokoe@ekmu8~a ~ a s y m ~ a  zopenka 

8. Bnazo~ep 3a HacunHu Mamepuanu 

O6yama cmou~ocm Ha npegocmaOe~omo 06opygBa~e 8b3nu3a Ha Hag 

qemupugecem xunslgu yamcku gonapa. 

VlsnonsyOa~emo Ha ~asymo~epa ,  naponnepa u cbqecmOy6aqume 

Oogo~epu ocuzypslOa Obs~o>k~ocm ga ce onpegens KllA Ha pa6omeyume komnu 

no npaBusl 6ana~c, c koemo ce nocmuza k0Hmp0n Obpxy cnaasa~emo Ha 

npeyuse~ npoyec Ha sopeHe u M U H U M U ~ U ~ ~ H ~  Ha npogy8kume. 

Ce~sopume 3a Bna>k~ocm u npeHocuMuR ypeg 3a u3nnepSa~e Ha Bnak~ocm 

6sxa uHmezpupaHu 8 ko~ntombp~a cucmeMa 3a ynpaOne~ue Ha npoyeca cyueHe. 

BbOeAga~emo Ha cucmelvlama go8ege go pmko Ha~anslOa~e Bpe~erno Ha 

cyuet-ie, koemo om cOosl cmpaHa nosOonu c ~ u k a G a ~ e  c 30 % Ha monno- u 

eJ-Iekmpo-e~ep2u~~ume pasxogu. 

MBEA 00lJ 
ILoBguB, 6b~eapurr 



MsnonsyBa~erno Ha Brnopu~ ~asymo~epa gaBa 8wni1o>k~ocm 3a cnegeHe u 

M U H U M U ~ U P ~ H ~  pasxogume Ha ~asyrn 3a newma npu pasiluqe~ meMn Ha 

OkapOa~e Ha Bazo~urne u npo~e~nuoa rnennnepamypa Ha okon~ama cpega. 

~ ~ o H o M u ~ I ~ ~  Ha ~asyrn npu @ukcupaHo ~amoOapOa~e Ha nelyma (Oazo~ Ha ~ a c )  

u pa3nuu~u okon~u meMnepamypu e okmo 20 %. 

C ypeg 3a u3~ep0a~e Ha enekmpuvecku Oenuru~u ce u30bplu0a 

pea~cmpupa~e moGapoBume spa@uyu Ha pasnuli~u zpynu ko~cy~amopu u 

cnegeHe u ynpaOne~ue Ha cos@ 8 peamo Bpe~e. Ha6pa~ama u ~ Q o p ~ a y u ~  

cno~aza 3a O s e ~ a ~ e  Ha ynpa8fle~cku peueHuslsa pas~ecm0a~e Ha pa60m~om0 

Bpe~e Ha orngenHu spynu ko~cy~amopu c yen onrnu~u3upa~e Ha 

kanayumemume Ha ko~ge~3amop~ume Gamepuu u nocmusaHe Ha usuckye~ucl 

C O S ~  38 g!ieR~s! u mugia rnapurf>a u sa u3kniou8a~e t-m apynu ko~cy~arnopu 0b6 

6bpxoBume ~acoGe. Pezucmpupa ce npeyu3~ocmma Ha pa6oma Ha cos4 

pesynarnopurne. B pesynmam ce ~ a ~ a n M a m  ca~kyuume nnawatiu Ha HEK 3a 

~enpeyus~o ynpaOne~ue Ha mo0apume 6 npegnpuRmuemo. 

C ~o0ama ~ a s y r n ~ a  sopenka ce gocmusa ~ a k c u ~ a n ~ o m o  

naponpousBogcrnBo Ha komena - 4.5 rnoHa Ha qac napa. Ha~anslSa~emo Ha 

u3nuwbka Ha 6b39y~ goBe>kga go nog06pda~e o6uromo KnP, Ha komena. 

noggbpka~erno Ha onmuManHo cbomHoueHue sopu6o-Basgyx npu pasnuli~u 

P ~ ~ U M U  Ha pa6oma Ha komena 80gu go noggbpka~e Ha M ~ ~ C U M ~ J I H O  8 b 3 ~ 0 h H  

Kna, koemo e oco6e~o Oak~o npu npo~e~nuBu moBapu. 

C Onazo~epa 3a Hacuntiu Mamepuanu ce nocmuza ko~rnpon Ha Bnasama Ha 

Bapon~cbr~arna cMec 3a npou36ogcm~o Ha Bapocunukarn~u myxnu. E@ekmbrn 

om B~egpsBa~e Ha ypega e no omHoweHue nogo6psl0a~e ~lkocmma Ha 

usgenu~lma 8 npoyeca Qop~oSa~e, 6e3 ga ce yBenuua8am 

rnonnoeHepsemuliHume pasxogu 3a npoyeca a0moknaBupa~e. C~ukaOa~e Ha 

c p e g ~ o ~ e c e u ~ w ~ 6 ~ 6 p a k y ~ ~ u u s g e n u ~ c o k o n o 3 % .  

MBEA OOR n o d p u  1996 
ll~oBguS, 6aAzapu~ 



B pesynmam om npunaza~e Ha qacm om nnepkume 3a noOuluaOa~e 

e3epzuii~ama e$~!kmu8~0cm, ~ a 6 e n m a ~ u  8 E~epsemuwu~ a ~ a - 1 ~ 3  ca C H U ~ ~ H U  

Hamypantiume pasxogu Ha msym sa I000 6 p o ~  ycnoC~u myxnu ( k e p a ~ u r ~ u  u 

Bapocunukam~u) om 100 Ha 85 kunozpa~a TKr unu okono 15 %, koemo npagu 

okono 324 moHa ~ a s y m  u k o ~ o ~ u u  3a 1995 zoguHa. Tosu pesynmam e nonyreH Ha 

6asa a~anu3 Ha t$)u~a~coOo-crlemo8og~u ~ O ~ Y M ~ H ~ U  3a 1994 cnpmo 1995 

ZoguHa. 

MBEA OOLI noeMBpu 1996 
fi06gu6,6mzapus 



PE3YATATM OT nPOEKTA 3 A  EHEPrMAHA EQEKTMBHOCT 6 KMX 
"6EA0BOH An - rp. ~ ~ A O B O  

ABTO~M: MHX. r. Pa~nos  - CEM 
&p MHX. H. CT~HKOB - CEM 

MW. Tt. 6 r \ a > ~ e ~  

- 
\ 1990 1991 1992 1993 1994 1995 . 

i ~ ~ O M ~ B O ~ C T B O  

T x~PTMSI/TO~~ 35107 15534 22652 23118 23118 23110 

Ma3y-r 20040 14440 17900 18000 16329 1900 
. T ~ A  
n p ~ p o n e ~  ras - - - - - 
*I 0 H M ~ ~ O ~  

20066 

%.e~eprm 
I 

MBqIron 
65013 41155 49326 46950 51110 51474 

Cne& eA.npOM3BOACTBO 
MBCI/T 1,85 2,65 239 2.m 2,21 2,23 

Cneq.~onnonpo~3~0~1- 5,42 8,83 7,51 7,40 6,15 7,84 
CTBO 
TK~A/T  

M ~ B ~ P U ~ H M R T  eHeprMeH nperr \en Ha  TO~AMHHOTO w CnoMaraTeAHo 
CTOnaHCTBO OTKPM 3HaYMTeAHM Bb3MOMHOCTM 38 MKOHOMMR Ha eHeprMR. ~ O - ~ O A Y  Ca 
M ~ ~ P O B H M  IlpeflOpbYaHMTe OCHOBHM MePKM 33 MKOHOMMFl Ha BHeprMR 6 Pe3YATaT Ha 
M3BbPUleHWR TeXHMKO-MKOHOMMWCKM aHaAH3. 







Hacurenariapa 
p=8-13 bar 

3rr 
5 

I 
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C~elblaTa Ha CBbp3BaHe Ha HMBOperyAaTOpa KbM BKCflaMePa Ha nPOnYBKaTa 
e nocoqel-1 tla @Mr. 3. 

BDW 



B Moruema e KoHcTpyMpaH H u e  ce sbeene B eKcrv\oaTaum HOB neaepa-rop, 
saen~o c npwiaLy\emauloTo 06opyn~a~e 3a ~ T H A M ~ ~ U M F I  tia nponyxsaw-ra sona, 
-TO tue Ce MOHTHPa 3aK)U'leHHR BeW HMBOp8lyAaTOp. 

O r i a ~ ~ a ~  IlyCKOB CpOK 31 FIHYaPM 1997 f .  





Ouen~a Ha pe3ynrarure or Meplcnre 3a eneprnAHa ~+~KTHBHOCT B KMX 
, , ~~AoBo"  A a  

f lapo~ep 3a IlAaMbrHO T P ~ ~ H M T B  KOTAM, CbCTOFlU Ce OT: 

coHna 3a paaxon napa TMn ,,VerabarU 
AM@PBHUM~U\~H MaHOMeTbp OT ,,Rosemountu 
TeMflepaTjpeH CeH3Op nrlOO npeo6pasy~a~e~ KOM~KO 
M3WCAblTeAeH ~ A O K  - Masstrot. 
o6qa ueHa $3081 

Pa3xono~ep 3a A O ~ ~ B I A H ~  Bona OT XBO, ~mlocleaq: 
T Y ~ ~ M H ~ H  pa3XOAOMBp 2 '/2" OT Hoffer 
f l p e ~ y ~ ~ ~ a T e A / ~ 0 p ~ M p 0 ~ a T 8 ~  - Kesder-Ellis 
M ~ ~ M C A M T S A ~ H  ~ A O K  Minitrol OT Kessler-Ellis 



HH~o-pery~Mpaula CMCTeMa 3a 0KCffaHnepa Ha nOCT0ClHHMTe flPOAYBKM Ha 
KOTeA flK35, CbCTORll@ Ce OT: 

n ~ c t > e p e ~ u ~ a n e ~  MatioMenp OT Rosemount 
nporpaMeH petyAaTop OT KOM~KO 

a eAeKTpMWCKM M3nbAHMTeAeH MeXaHM3bM OT Johnson Controls. 

HL4~0-pefy~Mpa~a CMCTeMa Ha 0 6 ~ ~ ~ 0  KOmeH3HM pe3epBOapH KbM 
KOTBA~H UeX, CbCTOFlqa Ce OT: 

HmoperyAaTop OT Warrick Controls 
oce3a~em 3a HMBO OT Warrick Controls 



B ~ ~ ~ L U H M  KOHneH3Hbl I-bpHeTa - 5 6 p 0 ~  OT Armstrong 



CHCTBM~ 38 aBTOMaTM3MpaHe Ha  IlOCTORHHMTe npOfiyBKM, CbCORUa C e  OT: 

nByflO3MUMOHHa CMCTeMa 3a aBTOMaTMC(Ha flPOnYBKa OT Rosemount. 
eAeKTPMCIeCKH M3nbAHMTeAeH MeXaHM3bM Fisher-Baumann. 



Results from the energy efficiency project in KMII Belovo 

G. Rampov, M.Sc., CEM 
N. Stankov, PhD, CEM 
P. Bhzhev, M.Sc. 

Summary 

The project for energy efficiency improvement in the KMH Belovo - 
Papemill started in February 1994 with Phase 1 - audit and equipment 
engineering. Equipment was donated for about $7 600. It is designed to save 
energy for about $38 000 yearly. Within the Phase 2 - equipment for $ 52 550 
was purchased and delivered to the piant by the USAID. This energy efficiency 
equipment saves about $74 250 yearly. 

In the report the different energy efficiency tasks in KMH are described, 
and technical details of the systems are discussed. The results of the 
implementation of the measures are given and evaluated. 

The management of the plant expresses its gratitude for the friendly 
support of USAID and Hagler Bailly Co. 







4. l l p e n ~ ~ n  orpotwt-iwe pesepe~ 3a MKOHOMMR Ha ropma M eHeprm CMCT~MMT~ 3a 
eHeprMeH MeHMmMbHT Ce RBHBaT FAHOrO ~ ( $ ~ K T M B H M  - HaMaAeHMe Ha Pa3XOna Ha 
eAeKTpoeHeprm caMo c 0.1% ~ s n ~ a q a  KanmaAomoxeHwma 3a Cwc~ehna~a 3a 
~otwnlo~bp~a 06pa60~~a Ha naHHme 3a e ~ e p r o n o ~ p e 6 ~ e ~ ~ e  catwo 3a 1 roawa. 



Effective use of the fuel and energy resources 
in Zlatna ., . Panega 

Abstract 

Dr. Angel Dangov - Techtsem Ltd. Sofia 
Eng Penka Koleva - Zlatna Panega 

The tools and systems for control of the quality and volume of the energy 
consumption have leading role in the concept for the Energy Management in Zlatna 
Panega. The following improvements in the plant were designed and implemented 
(to a different extend) with the cooperation of the USAID : 

1. Laboratory equipment for control of burning processes (fully implemented). 

2. Computer station for the energy consumption data analysis as a base for the 
development of Energy Management System (in off-line phase). 

3. Gasanalysing station for burning processes control of a turnable cement oven (in 
stage of development). 

Having in mind the big reseves for economy of energy the systems for Energy 
Management are very effective - decrease of the expences for electric energy by 
0.1% repays the expences for the Computer System for Energy Consumption Data 
Analysis for one year. 















Cao~senio 3a imcpo~o  nonyronwe: 



99 KPMCTAA" E A a  - IlEPHMK 

MHX. R 0 p n a ~  Kaqapos, KOHCYATaHT OT ,,PUCK U H X ~ H ~ P M H ~ "  OOP[ 

B pe3yATaT H a  IlpOBeneHMFl aHaAM3 H a  eHeprMFlHaTa B~#)~KTMBHOCT B CTbKAaPCKa cpa6p~~a 
,,KPMCT~A" ~ ~ P H M K  B p a M K w e  H a  n p o r p a M a T a  3a nosMLuaeaHe H a  e H e p r M m a T a  e @ e t m e ~ o c ~  H a  

USAID 6 ~ x a  OllpeneAeHM HFlKOM 3HaYMTeAHM @KTOPM, BAMFleUM BbPXy KOHCyMaUMFlTa H a  eHeprMfl  

flpM llPOM3BOACTBOTO H a  IlAOCKO CTbKAO. Ha 6a3a~a H a  Te3M M3CAeflBaHMFl 6nxa O T ~ ~ A R ~ ~ H M  
MepOnpMFlTMR, BK/\~WHLI B nByeTaf lHa I lpOrpaMa, YMeTO M3flMHeHMe 6~ fiOBeA0 no 
e H e p r o c n e c T m a H m .  M e p o n p c l ~ ~ m ~ a  6 ~ l x a  nonpenew TaKa, r e  npw c p a e H w e A H o  M-KM KanMTa- 

AOBAOXeHMFl na C e  IlOCTMrHe 3HaWTeAeH MKOHOMMWCKM e@KT. B pe3YATaT H a  nbPBMR e T a n  H a  

nporpannara 6e M ~ C A ~ X B ~ H  ropHsnclR npouec H a  c n m a p c K a T a  neu M 6e BHenpeH MHoroTorKos  pe- 
r u c T p a T o p  3a KOHTPOA H a  TeMnepa-rypaTa B neua.  no BpeMe H a  BTOPHR e T a n  6 ~ x a  BHenpeHM BMH- 
TOBM KOMnpeCOpM, KOHTO I l o n 0 6 p F l ~ a ~  H a n e W O C T T a  H a  p a 6 0 T a ~ a  ~a OCHOBHOTO 060pynea~e M no- 
B H W ~ B ~ T ~ + ~ K T C I B H O C T T ~ B  ~ 3 n 0 ~ 3 y ~ a ~ e ~ o ~ a e ~ e p r ~ ~ l ~ a .  

MOMeHT, B C A e a C T B M e  Ha 0 6 ~ a ~ a  P e r p e C M R  B MKOHOMMWCKMFl  X M B O T  Ha ~ ~ A T ~ P M R ,  

OCHOBHOTO n P O M 3 B O n C T B O  Ha 3aBOAa e n A O C K 0  CTbKAO, K O e T O  



r o p e ~ ~ ~ r e  ca c~a6f le~M c pereHepamsw KaMepM, KaTo scew YH@T 

3aenHO CbC CbOTBeTHMTe KaMepM o6pasy~a CaMOCTOFITeAHO pa60~eua CeKWlFI. 

P a s ~ e p b ~  Ha atmaHaTa s o ~ a  Ha pereHepamBHaTa KaMepa e: BMcorwia 5.00 M; 

UMPOrMHa - 2.75 M; flbAXMHa 3-00 M. K ~ M ~ P M T ~  Ca 3anbAHeHM C OrHeYflOPHM TWAMl 

K ~ M T ~ O C M ~ ~ ~ F I B ~ T ~ O C T ~ T ~ ~ H O B M C O K ~ T ~ M ~ ~ ~ ~ T ~ ~ ~  Ha~b3~yxa3aropeHe. 

3a npaBnAHoTo npoTMraHe Ha npoueca'~a Tonetie Ha cnweHaTa Maca 

ce M ~ M C K B ~  onpenenetia TeMnepaTypa no spehne M MFICTO. ETO 3auo nombpxaHeTo 

Ha nocTomeH TeMnepaTypeH pexMM 3a Bcma @a3a OT npoueca Ha Tonetie m a  

M ~ K A ~ N M T ~ A H O  B m H O  3HaYeHMe. KOHTPOA~T Ha TeMnepaTypHMR PeXMM Ce 

Cn twapc~a~a  neu Geue 060pyn~a~a cbc cMcTeMa 3a TeMnepa-rypeH 

KOHTPOA, KORTO e p a 6 o ~ ~ ~ a  Beve 20 rOnMHM M6eUle HanbAHO aMOpTM3MpaHa. q a c ~  

OT TePMOJlBOaKMTe Ca M3rOpeAM, CaMMRT M3MePBaTeAeH np~6op 6eue 

~ M O P T H W ~ ~ H  M He nasaue nanewHH ~ O K ~ ~ ~ H M R .  ETO 3au0 ce HaAoxM 

3aMeHRHeTO Ha CbUeCTByBaUMTe eAeMl?HTM OT CMCTeMaTa 38 Ll3MepBaHe Ha 

TeMnepaTypaTa B neuva c umocwa CMcTeMa 3a TeMnepaTypeH KOHTPOA. B T O ~ M  

C M M C ~ A  6e HanpaseHo npenAomeHcle (nbpecl eTan OT npoema) OT Koem ce 

04aKBalue MKOHOMVIFI Ha IlPMPOlleH ra3 M ~ O A O ~ ~ R B ~ H ~  Ha KaW3CTBOTO Ha 

CTOneHaTa CTbKAOMaCa ( ~ ~ A H O  neK33klPaHe, XOMOreHHOCT, H ~ O ~ X O ~ ~ M M  

BVICKOSVIT~T) . 



3a ~ a 3 ~  uen, cnen o6c~oWo MapKemHroso npoywaHe, 6e npecv\oxeHo 

na ce ~ 3 n o ~ s s a  u ~ + p o ~  perMcTpaTop MoneA MCK6 - 412//A007-00 n p o ~ 3 ~ o n c ~ ~ o  

Ha + ~ p ~ a ~ a  Barber Colman, CAU. 



MoHTMpaHme 5 KoMnpecopa,  2 6nxa c H e m  OT eKcnAoaTawm nopam (Pnsbwec~o 

M3HOCBaHe. K O M ~ ~ ~ C O ~ M T ~  M3nbAHFIBaT CAenHMTe @YHKUMM: 

- C H ~ ~ ~ ~ ~ B ~ H ~ C B ~ ~ L ~ ~ X H ~ B C M ~ K M ~ H ~ B M ~ T M Y H M M H C T ~ ~ ~ M M B ~ B @ ~ ~ P M K ~ T ~ ;  

- o c M r y p m a H e  Ha m3nyx 3a ynpasAsleaqa-ra cMcTeMa 3a ropeHeTo B neuna; 

- OCMrypRBaHe Ha Bb3nyX 3a O X A W a H e  Ha B m a  Ha CTbKAoM3TerARU.WlTe 

MauMHM npM n p e m c s a H e  Ha c n m e H a T a  nema; 

- o c M r y p m a H e  Ha ebsnyx 3a o m m a t i e  Ha nepcotiana OT p e M o m a  B 

aBapMAHM CMTyaUMM. 

T~XHHWCKMT~ naHHM Ha Te3M 3 KOMnpeCOpa (@Mr. 5 ) Ca  KaKTO CAenBa: 

- TMn Bn 250 80130 npOM3BOnCTBO Ha  3aBOn ,,Eope~" 

- HOMMHaAHa eA.MOqHOCT 210 kw. 

- npOM3BOnMTeAHOCT 30 M~JMMH; 

- HanFiraHe 0,8 Mpa. 

H ~ ~ ~ ~ B ~ H M R T  aHaAM3 nOKa3a, ye n 0 p a M  AMKBMnMpaHe Ha 

CbU@CTByBaUOTO nPOM3BOACTBO Ha ~ ~ P K ~ H M  flemCTBaqMTe KOMnpeCOpM Ce  RBFlBaT 

npeOpa3MepeHM. B HaCTOFlUMFl MOMeHT CXeMaTa Ha pa6o~a Ha CbqeCTByBaqMTe 3 





Torasa o 6 q a ~ a  MKOHOMMA Ha npMponeH ra3 e 20570 $1 r. M ~ ~ C A ~ H M R T ~  
3 3 ca tianpasem n p ~  TeKyqa ueHa Ha rasa K ~ M  1 OKTOMBPM 1996 r. - 121 $110 M N M 

3 3 KoHcyMaum Ha npMponeH ra3 8500.10 M N /r. n p e n e a p ~ ~ e ~ ~ a ~ a  oueHKa OT 1995 r 

npenM nocTasmie Ha np~6opa [l] npenewmatue HKOHOMMA 17000 $/r. P ~ ~ A M K ~ T ~  ce 

~ l ~ ~ ~ ~ a ~ e n p e ~ a c ~ a ~ o ~ o y ~ e ~ ~ r a ~ a ~ e ~ a u e ~ a ~ a ~ a n p ~ p o n ~ ~ ~ r a s .  

~ ~ A H M T ~  pa3xonn OT p e a ~ ~ 3 ~ p a ~ e ~ o  Ha nbpm eTan or  npoema ca 

10800 $, npM KOeTO PeaAHMFlT CPOK Ha OTKynyBaHe Ha UM@POBMR PerclCTpaTOp e 6.5 

Meceua. 

HaIlpaBe~M~e IlpenBapMTeAHM OueHKM 38 MKOHOMMMTe, KOMTO MOraT Aa 

Ce peaAM3MpaT C MOHTMPaHeTO Ha BMHTOBMH KOMnpeCOp, C b U O  Ce OKa3aXa 

3aHHXeHM [2]. T O B ~  Ce fibAXM Ha nbPBO MACTO Ha nOBMUJaBaHeT0 Ha UeHaTa Ha 

eAeK-rpoeHeprMma OT 0.032 $/kwh Ha 0.046 $/kwh M nosMLuaHeTo Ha ueHaTa Ha 

KOHCYMaTMBHMTe MaTepMaAM. T ~ K  Ca B3eTM flPeABMn pa3AMrtHMTe T ~ ~ M @ M  Ha 

eAeK-rpoeHeprMma 3a 24 rfaca, a MMeHHo 6 rfaca BbpxoBa, 10 rfaca ntiesHa M 8 rtaca 

HoqHa M HenpeKacHaTaTa pa6ot.a Ha KoMnpecopa 8000 rfaca ronMurHo. 

B cAeneaqaTa T ~ ~ A H U ~  ca n o ~ a 3 a ~ ~  ~ K T ~ ~ A M ~ M ~ ~ H M T ~  ronwHM 

0 6 ~ 0  ronuwiw 
pasxonw: 

&HM K ~ M  K o M ~ ~ ~ c o ~  
01.10.1996 r Bn 250 30180 

$/r . 

K o ~ n  pecop 
R(l5O. 

$IT. 



O T ~ ~ A F I H ~ T O  Ha CMCTeMaTa 3a KMn M A OT 3aBOACKaTa npOMMUAeHa Ma- 

rMCTpMa 3a CrbCTeH Bb3QM M CaMOCTOFlTeAHOTO M 3aXpaHBaHe OT HOBM BHHTOBM 

KoMnpecopM EP-7.5 n o B e w a  no UFIAOCTHO n o n o 6 p ~ ~ a ~ e  pa6o~a~a  Ha c n w a p c K a -  

T a  nem M A 0  nOBMuIaBaHe Hane>KC1HOCTTa Ha aBTOMaTMKaTa M KOHTPOAa. no e K C n e p  

THM OL@HKM ~ O ~ O ~ P F I B ~ H ~ T O  Ha pa60~a~a  Ha n e u T a ,  CBbP3aHO C aBTOMaTMKaTa M 

KompoAa ,  e nosem no MKOHOMMSI Ha e H e p r m ,  p e c n e t m B H o  Ha npMponeH ra3 B 

pas~ep Ha 2%. B ronweii nAaH MKoHoMMma ce ~ s p a m ~ a  B 20570 $. B C ~ ~ O T O  

BpeMe nbAt iwre pa3xonn no p e a n ~ 3 ~ p a ~ e ~ o  Ha ~ a 3 ~  4acT OT BTOPMR eTan  Ha  

npOeKTa Ce OueHFIBaT Ha 12260 $. C p o ~ b ~  38 OTKynyBaHe Ha KOMnAeKCHaTa 

MHCTaAaUMSI 38 CaMOCTOSITeAHO 3aXpaHBaHe CbC CrbCTeH Bb3JQM Ha  CMCTeMaTa 3a 

KMn M A e 7.2 Meceua.  

PemM3MPa*a I C p o ~  Ha I 
'OnMuJHa OTKynyBaHe 

$ HKOHOMMR, $ 



CT~KAO npoflmasa ~ p e s  HOB npoem, GMH~HCMP~H nMpemio OT 3a~ona. ToA e 

C B ~ P ~ ~ H  c flon06pFI~a~e npo~eca Ha ~srapsi~e Ha npnponHm ra3 B cnKnapcKaTa 

flew rpe3 UFIAOCTHaTa PeKOHCTPYKUMR Ha CbUeCTBYBaUMTe Ta30BM rOpeAKM M 

~ a 3 n y x o ~ o n ~  K ~ M  TFIX. f l p o e m ~  Lue ce p e a ~ ~ 3 ~ p a  npes 1997 ron. n p ~  

M3flbAHeHMeTOHaflAaHOBMFIKaflMT~eHpeMOHTHaC~lu\apCKaTafleU. 

SUMMARY 

In glass factory Crystal - Pernik was fulfilled energy savings audit in the frame of the 
program for energy efficiency improvement in the industry sector of Bulgaria. As result were defined 
the most significant impact factors over the consumption of energy at glass production of the factory. - 
On the base of these investigations were planned measures included in two phase energy saving 
program. The measures were ranged so that with small capital investments to reach significant 
economic benefit. In the first phase of the Program was studied the combustion process in the glass 
furnace and was implemented multipoint recorder for temperature control inside the furnace. In the 
second phase of the Program were implemented screw driven air compressors which will increase 
the reliability of basic equipment operation and will improve the energy efficiency. 

In this report are descripted the activities connected with the implementation of the 
measures for energy savings enclosed in the program of energy efficiency promoted and funded by 
USAlD (represented in Bulgaria by RCGIHagler Bailly Inc). The authors received also continuous 
methodological help by Association of Energy Engineers (USA) 















Our. 6. 0 6 ~  BMA H a  MHCTaJlMpaHMR KOMnpeCOp INGERSOL RAND T W l  

FXl5O. 



Ko~npecop Tun Bn250 30180 #I 
Fl=Help FB=Plot F4=Clnalyze R=PrintScrn F9=SetUp FlBSscape 
Graph 1 Trace 1 CA109.DTA Adaptive L i m  22 Oct 1996 

Ko~npecop Tun Bn 250 30180 #2 
F1-Help F3:Plot F4=Clnalyze R=PrintScrn F9-Setup F10=Escape 
Graph 1 Trace 1 COMP2109.DTfl Fldaptive Line 11 Oct 1996 

Ko~npecop "INGERSOLL RAND" Tun FX - 150 
Fl=Hslp & - €  . - - F3=Plot F4dnalyrs FI=PrintScm FS=SatUp F10-ps 
Graph 1 Tracs 1 DD509 .DTA Adapt iw, Line 30 Oct 1996 





npes 1994 eog. 6e cKntoveH gozoOop MetKgy " B a p ~ e ~ c ~ a  ~opa6ocmpoumen~uya" A,4 uUSAlD 
3a nonnow npu peuaDa~e Ha 3agavu ~acaewu e~epzuii~ama e@e~rnuO~ocrn 
HauHcmanayuume O 3aOoga. nbp0u~m eman Ha goeoOopa 6e cmmveii Mexgy " E K c ~ ~ "  OOA 
zp. Bap~a cbc CEM A ~ o u  XeneO u pb~o8ogcm8omo Ha 3aOoga. K ~ M  Kpag Ha M. ~ o e ~ O p u  
1996 z., ca peanu3upa~u gOa ernana om goeoOopa, Kamo Oce~u eman e o @ o p ~ e ~  O omgeneH 
noggozoOop. AoOexga~emo go ~ p a u  Ha Oce~u om nogemanume e npegnocmaO~a 3a 
npe~u~aOa~e  K ~ M  cnegOauru cmbnKu u moOa 6e gemaiin~o O ~ ~ ~ C H ~ H O  Ha pb~oOogcmDomo Ha 
saOoga, nogKpeneHo om Heso u npuemo Kamo Hawi Ha paboma. EcmecmOe~o 6e Oce~u 
cnegOary eman ga peuaOa no-~arya6~u npo6ne~u u ga u3uc~8a u3non3yOa~emo Ha no- 
cmna mexHuKa u yqacmue Ha no-zonm 6pou ~Banu@uyupa~u cneyuanucmu. 

/7bpOu~rn eman o6x8awaure gocmaO~a u MoHmax Ha K U H ~ ~ H ~ H U  ebpHema c yen 
8b3cma~o8Ma~e ~ o ~ g e ~ 3 ~ a m a  uHcmanayuH Ha 3aSoga u cObp36a~e Ha omgenwme 
yvacmyu 8 eguHHa cucmeMa. n o  MuMeHma Ha cmapmupaHe FH emana, mpagu vacmviia 
uAunbnHa ge@e~mayu~ Ha Hanuwume K O H ~ ~ H ~ H U  sbpiiema, K O H ~ ~ H S  8 napoBa cmaHyucl He 
ce Opbwa~ue. Mnnaure yvacmbuu om 3aOoga 3a Koumo Hmaure uszpage~a wnocmfia 
K O H ~ ~ H ~ H ~  A U H U ~  u vacm om ompa6ome~ama napa ce u3nyu(aue gupeKmHo 8 
am~oc@epama. flapoOama ymmpana Ha 3a8oga e cbopbxeHa c 4 6 p o ~  ~ a 3 y m ~ u  Komnu 
mun KM 12, pa6omewu nocmomio npu Hanuwe Ha Obpxo8 moOap 8 3aOoga (6e3 pesep8). 
ffopagu sonemme pa3xogu ~a nna3ym u Buga, p~u6ogcmSumo Ha 3aBuga tie &en0 
peuieHue 3a nepuoguwa pa6oma Ha Komume npes omonnumenHm nepuog, n p o ~ e ~ g u ~ u  
vacmuwo u peama Ha pa6oma Ha npou3OogcmOe~ume sOe~a, cb06pa3~0 pa6omama Ha 
napoOa yeHmpana. B xog 6sxa H ~ ~ K O U  MepKu 3a nogo6p~Oa~e Ha MoMeHmHomo cbcmomue Ha 
monnumomu cmuna~cmOo, Kamcz u3zpaxga~e Ha K O H ~ ~ H ~ H ~  ALIHU. 3a vacm om 3aBoga 
(~apeve~a nnasucmpana loe), Kogmo o6x8awa o~ono 50% om KoHcyMamopume Ha monnuwa 
eHepzucr ~a oc~uO~ama 3aSogc~a nnowagm. flpyza O C H O ~ H ~  3agava npeg euepnreii 
omgen6e peMoHma u 06~oO~8a~erno Ha pegyyupawu~~ Omen 8 napoSa yeHmpana, 3a ga ce 
c6ege Hmauemo ua noga8a~ama napa go 4 amiw. - KaKm e cnupeg npoeimiomo 
peurewe Ha 06e~ma. E g u ~  om cbwecm6e~ume npo6ne~u o6aue, npu peura8a~e Ha 
8mopama sagava, 6e 6 ~ e 8 b 3 ~ o ~ ~ o c m r n a  ga ce nogbpxa ~ m z a ~ e  8 napHama uHcmanaqw 
no 3a8ogc~ama nnoqag~a, nopagu nuncama Ha K O H ~ ~ H ~ H U  sbpHema u pezynupawa 
apmamypa no naponpo0ogume. B pe3ynmam - owe cneg Koncymamopume ~au-6nu3o go 
napo0a yeHmpana vacm om napama omu6a 8 ammoc$epama u rlecmo nbmu go ~ p a u ~ u m e -  

, ~ o ~ c y ~ a m o p u  He gocmuza u306uro monnuHHa enepsug. nogo6~u npuMepu m a  
gocmambwo us 3a8oga u npu Ocuvmr pewewerno 6e npmo unu ~ocOe~o  c8bp3a~o c 
noworno cbcmomue Ha K O H ~ ~ H ~ H O ~ O  cmona~cmOo u 8 YacmHocm c nuncu unu 
~epa6omeu(u K O H ~ ~ H ~ H U  ebp~ema. CbO~ecrn~o cbc 3a8ogc~omo pb~o8ogcmOo u 



cneyumucmu om eHepzueH omgen 6gxa oznegakiu Ocuv~u uticmana~uu u nog6pa~u me3u om 
mgx, Koumo ca ~au-~amoOape~u unu ~aii-npo6ne~amuv~i1, c ozneg npegocmaOe~omo 

a Q j u ~ a ~ c u p a ~ e  6 paMKume Ha 10 000$. flocmaOe~u 6gxa 66 K O H ~ ~ H ~ H U  zbpHema u pegyyup 
Oe~mun 3a napoOa yer-lmpana. Bcuv~u CbopbxeHuR 6gxa MoHmupaHu no uau-gbnzama 
Mazucmpana Ha 3aOoga, 8 pe3ynmam Ha Koemo 6e omvemeHa peama UKOHOMUR Ha zopu00 
4% u UKOHOMUR Ha oMeKomeHa Ooga 20%. CnegOa ga ce om6enexu u nonoxumenHomo 
ommuewe Ha 3aOogc~ama agMuHucmpauug K ~ M  gocmaOe~ama anapamypa, Kamo 6 ~ x a  
~anpa6e~u  gonbnnumenHu Kanumantiu Onoxe~u~  no napHomo cmona~cmOo Ha 06e~ma. 
h%xoxgau~u om HampynaHug onum 3a eKcnnoamayug Ha cucmennama, 6e npeueHeHo, ye e 
~ e o 6 x o g u ~  Moiimax Ha gonbnHumenHu Qjunmpu u ~anoynoSumenu, 3a ga ce 3anasu 
pa6omocnoco6~ocmma Ha ~ o ~ g e ~ 3 ~ u m e  zbptiema. 6gxa 3 a ~ y n e ~ u  u MoHmupaHu no 
nuwume Gunmpu u gpyza apMamypa Ha o6wa cmou~ocm OKOAO 9000 $. 3a pa3xogu no 
u~crnanauugma, nycKa u ~acmpou~ama Ha apamypama 6crxa 6noxe~u gonbnuumemu 
cpegcmBa 3 300 $, Kamo ymama geu~ocm 6e noema om cnyxumenu Ha 3a6oga. no mosu 
HavuH ce o@op~tl  ~ p a i ~ a  cyMa u~6ecmupa~a 6- 1 eman - 22 300$, pampegene~a KaKrno 

- O6opygOane gocma6e~o om USAlD - 10 000 $ 
- 060pygOaHe sa~yneuo om B a p ~ e ~ c ~ a  ~opa6ocmpoumen~uya - 9 000 $ 
- Mo~max,  nycK u ~acmpo i i ~a  Ha anapamypama - 3 300 $ 

Onumbm om nocnegSanama emnnoamayug go~asa, ye ~anpaSe~ume u~Becmuuuu ca 
uenecbo6pa3~u u gonpunacgm 3a npaBun~ama pa6oma Ha cbopbxenugma u 
Hagexgtlacmma H a  cummama ~ a m a  ~ ~ s n a  B pesymam am patiamma ~a w c m m m a  
3a nepuoga V- XI 96 z. cpeguama UKOHOMUR Ha zopu80 e cpegno 4% unu 88 mona ~a3ym. 
Peanu3upa~ama UKOHOMU~ om oMeKomeHa Ooga e cpegHo 20% unu 5 260 d. O m ~ e c e ~ o  K ~ M  

ZoguHama, gopu ga ce npueMe c b q u ~  npoyeHm UKOHOMUR moBa ca 176 moHa ~ a 3 y m  u 10 
520 M~ 06pa60me~a Boga. Tpyg~o e ga ce npeyew npoyeHma UKOHOMU~ cpegHo 3a 
zogu~ama, mbti Kamo npes omonnumenHug c e m ~  yacm om napama ce u3non3y6a 3a 



omonneHue u mo6a om egHa cmpaHa 6ogu go no-zone~u 3azy6u nopagu noOevemo Mecma 
ommgemo ce usnyya napa, HO om gpy2a cmpatia ~onu~ecm8omo monnoi+ocumen 
npetiacmo npe3 naponpoOoga e no-~OMMO u cnegEla ga ce ova~Oa no-zom~a UKOHOMUH i3 
~ ~ C O A K N ~ H U  cmou~ocmu. npu cpegHa y e ~ a  Ha ~a3yma 160$/mo~ 3a omvemHug nepuog, 
uKoHowcaHama cynna om zopu6a e 14 080$. no n p e y e ~ ~ a  Ha 3aOogc~omo pb~o6ogcmOo 
uKoHoMuma om oMeKomeHa 8oga 6b3nu3a Ha 2 820$ mu wnocmtiama UKOHOMU~ e 16 900$. 
Buxga ce, re omHeceHo mnn 06opygOa~emo npegocmaOe~o om USAID, cpomm Ha 
omKynyOa~e e 0,3 zogu~u - m.e. mo e Oeve omicyneiio. 3a no-zonma KopeKmHocm oyeHKama 
3a uKoHoMuvecKa e@e~rnuS~ocm u e  6bge Obpxy mama cynna Bno~eua O npoercma, 
~e3aBucu~o KOU e ocuzypun $w~a~cupa~emo. 

ToSa ca 22 300$6noxe~u om gdeme cmpatiu u npu ova~6a~a  zoguuHa UKOHOMUH om 33 8OO$ 
cpomm 3a om~ynyOa~e e 0,66 - m.e. oceM Meceya om MoMeiima Ha nycK 8 elccnnoamayufi 
Cdegi3.a- 6eg~a.za ga ce o r n ~ e x a r n  obave u ~e@~aiicaBume nevan6u om 6hSexgme Ha 
~ o ~ g e ~ 3 o n p o ~ o g a  om~odo 6 geucm6ue. Beve 6e cnoMeHamo, ve vacm om KoHcyMamopume 
omgmeveiiu om napoOa yenmpana H e  6 m  6 cbcmome ga gocmumam mexHo~ozuwume 
cu napaMempu nopagu HucKomo Hmmaiie Ha napama gocmuzaqa go mgx, a unnaue u 
marcutla, Koumo ue nonyvaOaxa us0640 napa nopagu M H O ~ O ~ P O U H U ~ ~ ?  nponycm cneg 
6nu3~ume KoHcyMamopu. Cneg SbOexga~e Ha ~o~ge~3onpoBoga 6 geucmOue, tima 
KoHcyMamup no nuHunma o m ~ m  ~ e 3 a x p a ~ e ~  c nap ,  npu m 6 a  ~onu~ecmBumc~ napa 
3azytje~o om nponycw no nuHugma HaMm 6ugu~0, mbu Kamo pa6om~omo HmzaHe 6e 
cOane~o go pa3vem~ume 4 am~uc#epu, om u3non3y0a~um go muza8a 8. Pa36upa ce 
pe3ynmambm He u 3 ~ e ~ a g a  ~ u ~ o z o ,  HO npu mpygiiocmume om $u~a~co8o  ecmecmtlo, ' 
munuwu 3a zolwMa Yacm om npegnpugmugma 6 Ebnzapurr, peanu3auu~ma Ha npozpa~a 3a 
noSuura6a~e e~epzuu~ama e@e~muS~ocm Ha 3ai3oga He e om zna8~ume npuopumemu Ha ' 

0 ynpa6ne~c~ucl eKun. BMHO e cbwo ga ce omvurna u 6ce owe HucKama qeHa na 
monnumama etfepzug no Bpe~e Ha Havanorno Ha npoeKma - ~ p m  Ha 1994 u Hacranomo Ha ' 

I995 zoguHa. npu Hacmogqug meMn Ha pacmex yewme Ha eHepzoHocumenme, 
cpo~oSeme 3a om~ynyda~e Ha cpog~u npoeKmu 6u cneg6ano ga ce cbKpamm. Apys 
$a~mop ~ A U R ~ W  6bpxy cpoKa Ha omtynySa~e, MaKap u He mon~o6a cun~o, e ce3o~~omo 
~apacm6a~e ye~ama Ha zopuBarna, Koemo cb~pa4aSa cpoKa 3a om~ynyga~e npea 
O m O ~ ~ ~ h ~  Ce30H. 

M36poMau~u nonoxumenHume cnegcm8u~ om I eman Ha gozo6opa cnegBa ga ce 
om6enexam u gonbntiumemume Meprcu 3a 8b3crna~oS~da~e K O H ~ ~ H ~ H O ~ O  cmona~cm80 Ha 
3a8oga, npegnpuemu omvacmu u 3a ga ce cbxpaHu gocmaBe~omo u uHcmanupaHo 
06opygda~e. Pa36upa ce mpygiio e ga ce ~anpa8u ~onuvecm6e~a oyetiKa ~OKOAKO' 
gocma6~ama e noffnuma 6bpxy y c ~ o p M a ~ e  Ha pa6omama no K O H ~ ~ H ~ H O ~ O  cmona~cmSa, 
HO C U Z ~ ~ H O  e ve mfl 6ewe ucKnavumenHo ~ a 6 p e ~ e ~ ~ a  u 6~a20gape~ue a~mua~urne 
geucm8u~ Ha 3aSogc~omo pb~o6ogcmffo pe3ynmamume om t eman ca rn6bpge 
06uagexga8aqu u ecmecm8e~o ce cmuzHa go I/ eman Ha gozoSopa. 

Brnopugm eman om gozoBopa 6e cmloveH Mexgy ET 'IApzyc '9t" - Bap~a cbc CEM ,@mi 
fiopga~o8. n p ~  u36opa Ha nogxoggw o6e~m u 060pyg6a~e 3a /I eman a ~ m u o ~ o  6 ~ x a  - 
u3non3ySa~u ~a6nroge~unma u pas~emume ~anpa6e~u no 8pe~e  Ha nbp6oHaran~ug oaeg u 
1 eman om gozo8opa. B ~ p a r i ~ a  cMemKa 6e peanu3upa~a ugeg npegnoxetia om 
cneuuanucmume Ha eHepzuen omgen 8 3a8oga. 



170 Ope~e Ha oznega Ha ~o~gen3nama nunu9 u pa3zo0opu c pa6om~uyu 8 pa3nuv~ume 
yexo6e ce ycma~oOu, ve 8 K ~ B  Ha nau-gbnzug naponpo6og (2,5 KM.) napa gocmuza 
u3mmrumenno pgg~o c H ~ O ~ X O Q U M O ~ O  HamzaMe u 3a ga ce gocmuz-ram mexHonozuvnume 
napaMempu nomKoza e neo6xogu~o ga pa60mu eguH Komen KM 12 caMo 3a Hpgume Ha 
Q&? Q ~ ~ % ~ C H U  npeCU C KOHCYMaL/UR 254 K ~ / Y  naps 0 6 ~ 0  (I60 i- 94) KZ/Y, K3m0 L'OHRKOZa 
napa ce nogatla u K ~ M  3 cyluunnu 3a gbpOo c KoHcyMayug 210 K ~ / Y  t l c ~ ~ a ,  Kame u C ~ O C ~ M  
pgg~o K ~ M  06e3~acnurnen~u Oa~u c pa3xog no 105 K ~ / V  napa OCRK~. Heo6xogu~omo 
nangza~e Ha napama 3a Oce~u om KoHcyMamopume e 2 am~oc@epu. O C O ~ ~ H O  
npo6ne~amuvno e 3axpanOa~erno Ha mesu Koncyrvamopu U S I O ~ H  omonnurnenwfl ceso~, mbii 
Kamo moza8a e ~eo6xogu~o pasnan0anemo Ha Komen KM 12 u eKcnnoamayunma MY 8 
npogbmenue Ha 3 vaca gne8no 80 gnu om zoguHama u38bii ce30~a. HanpaOe~a e cxenna 3a 
pauuonanno u3non3ySane Ha cbopbxenugma, Kamo 06e3~acnumen~ume Oanu ca cbopbmu 
c en. ~azpe8amenu 3a ga ce nogbpxa neo6xogu~ama memepamypa 8 mgx npu Hyga, a 
cyurunHume 3a gbptlen iuamepuan pa6om~m caMo npes omonnumenHug ceson, Kozamo ce 
noga8a napa u 3a omonneiiue Ha pa6om~ume nonneuenug Hampawu ce 8 6nu3ocm c 
~ 3 6 p o e ~ ~ m e  KoHcyMamopu. npo6ne~amuu~o ocmaOa o6aue 3axpanOanemo Ha npecume, 
Koumo He ~ o z a m  ga npecmog8am u38bn omonnumenHug c e s o ~  u ga pa6om~m caMo om XI 
go i l l  3a mgx ce Hmaza nogal3a~e Ha napa nepuoguwo 8 zopeonucanug o 6 e ~ .  flo 
Bb3~om~ocm npu mesu uene8u naponogaOa~u~ ce 3axpa~8am u cyurunHume 3a gbp8e~ 
Mamepum, nu e mpygHO ga ce noppxa onmmxerr 3a cyureiiemo pemM Ha 
monno3axpa~8a~e. 

Om gpyza cmpaHa 8 nenocpegcm8e~a 6nu3ocm go npecume ce nannupa K O ~ ~ L U K U  yvacmbK 8 
~oumo unna wecm ozuqa  pa6omequ c nat$moSu zopenKu. no gannu om naumiuK 

0 yracmbKa cpegnog~e8nama namoBapenocm Ha yuacmwa e 50% unu egno8pe~enn~ 
pa6omgm 3 om omuwama. Moi.q~ocmma Ha pa3nuu~ume pa60mH~ Mecma e pa3nuunaJ HO ' 

8cew gen 3ag~mumenno pa6omu egna om sonennume newu c gne6na KoHcyMayurr 300 ~ z .  
~a#ma. 3agblwcumenno pa6omu cbwo u egna om no-~an~ume newu c gne8en pa3xog 200 
~ 2 .  na@ma. npyzume newu ce 8miou8am cnopeg nymgume u He  om ga ce cvumam 3a 
cuzypuu monnunnu u3movnuyu. T6bpge npu~a~nu0a 6e ugeHma ga ce u3non3ySa ' 
omnagnama monnuna om ~oi3au~ume oznuwa 3a npou38ogcm80 Ha napa 3a gbp8ec~ume 
npecu u no 8b3~0xnocm 3a cyurunnume u/unu 06e3Ma~~8a~&1me 8anu. Cneg ~anpa8enume 
npecMRmanug ce o@op~uxa g8a Bapuanma - 3a u3non3y8ane omnagHama monnuHa caMo om 
m a  n e 4  mu om ~ 0 ~ 6 u t i m m a  M a m a  u z m m  newu- tlpeye~eno 6eJ ve 
u3zpmga~emo Ha uncmanaqug o6x8awaya Bcuv~u neuu 6u ycnomuna mexnuvecKir - 
peanu3ayugma Ha npoelcma, mbu Kamo czpagama Ha ~ o 8 a u ~ u g  yracmbK e 90 zoguur~a u 
cneg8a ga ce uszpagu cepuo3~a MernanoKoHcmpyKyufl, 3a ga ce yKpenrrm neo6xogu~ume 
6b3gy~060g~. nopagu nponneHrrqurr ce pexuM Ha pa6oma ~a omgennume oznu4a, 
a8mo~amu~ama neo6xogu~a 3a npa6unnomo 6mmr8ane u u3mmvSane 6u u3uc~Bana ' 
nogpbma om ~6anutpuqupa~ cneyuanucm, Yuem pa60muo Bpe~e H@ 6u 6un0 y n n b ~ ~ e ~ o  - 
c a m  om ma3u u~cmanauu~, a e H ~ ~ W M O X H O  ga ce cb8~ecmu c pa6omequme ua6nu3o ' 
ypeg6u. Mgema 6e ogo6pena am cneyuanucmume na Hagler Bailfy lnc. u USAID u 8 
pe3ynmam 6e gocma8e~o KoMnneKmno 06opygBa~e Ha Hurst Boiler, cbcmo~uo ce om: 

- Ymunu3ayuonen Komen c H O M U H ~ ~ H O  monnonpou~6ogcm0o 225 KZ/Y 
- Be~munamop 3a QUMHU za308e c pezynupawa mana 



BCUYKO Maimupaiio Ha o64a pama. Cmou~ocmma caMo Ha 060pygBa~em0 3a I1 eman e 
16966 $, 6e3 pa3xogume 3a mpaHcnopm u gbpxa8~u maKcu. K ~ M  maw cmoiiHOcm cneg6a 
ga ce go6a0u u cmou~ocmma Ha Memamiama KoHcmpyKuurr uszpage~a Ha Mrrcmomo 3a 
MoHmax, Kwmo u pa3xogume 3a gonbnHumenHu mpb6onpo6ogu u u3o~auuu 3a 
nogObpsOa~e Ha Komena K ~ M  KoocyMamopume. He ce u3uc~6aue u3zpmga~e Ha H06 KOMUH 

u mol3a 6e onpegeneHo 06ne~va6a~~io npoettma o6cmo~mencm6o. M3zp;urcga~emo Ha 
~eo6xogu~ama 3a MoHmaxa u~qjpacmpy~mypa cmpy8awe OKOAO 2 000 $. 3a HucKama u e ~ a  
6nazonpu~mcm6y0awe nogxogwomo Mgcmo Ha MoHmaxa, Kamo mpb6~ume 8pb3~u 6ma c 
M U H U ~ H U  ~ ~ V K U H U .  3.9 MoHmaxa Ha c0bp3Bawme mph6onpoBagu 6e u36pa~ cneg mbpz 
npa80cnoco6e~ u3nbn~umen nopagu u3uc~Ba~ugma Ha ATH - ceKyuR K o ~ A o H ~ ~ ~ o ~ .  

MncmanayuRma 6ce owe He e y 3 a ~ o ~ e ~ a  om opza~ume Ha 4TH u Hma npeKu H ~ ~ A I O ~ ~ H ~ M  
6bpx-y pa6omama u, no cnecnw6a~emo caMo Ha etcnnoamayufima Ha KM 12 u36b~ 
omonnumemug ce3o~  6u go6eno go UKOHOMUR Ha 52 640 $. Uu$pama ce no~pa6a om 
pmxogume 3a ~a3ym no 658 $ g ~ e B ~ o  u 80 gnu pa60ma u36bn ce3o~a. 6e3 ga ce omwma 
uKoHoMuRma Ha oMeicomena 8oga 03~auaSa, ye wcmanayugma 6u ce omtynuna 3a 29 
cnecmeHu giiu. 

OCHOOHU mpygnmmu npu pea~u3aymma -Ha -emanvme: - 

T ~ Y ~ H o c ~ u ~ ~  6uxa ~oznu ga ce pa3gemm Ha g6e OCHO~HU zpynu: cnegcm8urr om 
8bmpew~o3a6ogc~u npo6ne~u u cnegcm6ue om n p o 6 ~ e ~ u  1 ~ 3 t h ~  3aOoga. K ~ M  nbp6ama 
zpyna cnagam OCHO~HO np06Ae~~  c8bp3anu c Yecmume peopza~u3ayuu~ cmpyKmypHume. 
npotueHu u 8ce oqe ~eycma~oSeHa C O ~ C ~ ~ ~ H O C ~ .  Pe3ynmambm e, re recmo ce cMewm 
xopama omzo8apg~u 3a onpegenew ~anpa8neuug - 6 CAW- e~epzuu~omo cmona~cm80. - 
Te3u npoMeHu He ca 4aman~u 3a npoeicmume, HO Boggm go HenpuHmHu ~ ~ ~ ~ S H H U R ,  
gbnmawu ce ~au-6eve Ha ~eo6xogu~ocmma HO~U/ I  cnyxumen ga ce 3ano3~ae c npuemume 
peiueHuH u ga npogbmuu pa6omama no 8eve npuemama cxenna. A8~e~uemo He e ~enos~amo.  
3a no6euemo cmonancKu eguwyu gbpxa8~a co6cm6e~ocm, HO mo6a He zo npa6u no- 
npue~nu80. B cnpm c "Bapne~c~a ~opa6ocmpournen~uya" AA 6~a20np~RmH0 6e, ye - 

votle~bm, rcoumo g8uxewe nepcoHanHo gozoOopa 6 nauanomo, npogb~a6a ga pa6mu B 



3aOoga, HO Ha no-Ouco~a gnbxHocm u npu uyxga ~ u H ~ z L I  noMaza 3a pewa8a~e Ha 
KoHKpemHu npo6ne~u. Enazonpu~rn~o e u 3anasOauemo Ha cpegwcl pbKo8oge~ nepcotian - 
pb~oOog~~mem u uiixeuepume 8 eHepzueu o m p .  ToOa ynecHu M H ~ O  pa6omama no tl eman 
Ha gozoOopa, Kozamo cneg gocma8~a Ha ymunu3ayuo~~ug Komen ce noMuxa pa3nuv~u 
Ouxga~ucl sa MoHmaxa MY Ha gpym Mecma O 3aOoga, HO cneg HaMecama Ha r ~ .  M ~ x e ~ e p  u 
c nogKpenama Ha HavanHuKa Ha E ~ e p z u e ~  Omgen, uaggencl nbp6ouaran~ama ugeg 3a 
umon3y6a~e Ha cbopbxeuuemo. 
Apyza zomva zpyna npo6ne~u ca mem, cb3gageuu om O ~ H W H U  uHcmumyUuu u 6 cnyvacl c 
"Bap~euc~a ~opa6ocmpoumen~uya" oc~o8uume 6clxa cOap3a~u c Mumuuvecwme Onacmu u 
ATH. 

M~aiue nepuog om 2 Meceya cneg gocmaO~ama Ha Komena 8 CO@UH, npes ~oumo ce Oogewe 
npenucKa 3a oc8060xga8a~e Ha cbopbxewemo om MumHuya Co$ucl. Oc~oO~ugm npo6ne~ 
ce o~a3a nuncama Ha yacm om npugpyrra8a~ume goqmetimu, cnopeg cnyxumenu Ha 
MumHuyama, a cneg mo8a ce o~a3a re me He ca H ~ O ~ X O ~ U M U ,  no pega ogo6pe~ 3a OHOC Ha 
noivowu. 3a6a8g~emo c g8a Meceya o6ave, noOnug mObpge 3ne Ha ~ p a i i ~ u g  c p o ~  3a 
ObOexga~e 6 eKcnnoamayucl, mbii Kamo cb8nag~a c nepuoga Ha omnycwme u omHe Dpe~e 
nodeve om gonycmuillomo. 

apyz cbqecmOe~ npo6ne~ 6e nuncama Ha nacnopm Ha Komena no cMucbna Ha 
u3uc~8a~uclma Ha opza~ume om ATH. flok-y~e~mayuclma g0~ma8e~a om npous8ogumehs 
cbgbpxa O C H O ~ H U ~ ~  xapaKmepucmuKu Ha Komena, HO nunc6am u3vucne~uclma Ha 
npegnas~ama apMamypa u gaHHume om ge@e~moc~onc~ume u3cnegSa~ufl, 3agb~xumen~u ' 

no 6aC 3a cbgoffe pa6omequ nog Hmzane. Te3u nuncu cmatiaxa no6og opzaiibm Ha ATH 
ga omKme pezucmpayugma Ha Komena u BbSe~ga~emo MY 8 erccnnoamayug. i7pegnoxe~o 
6e ga ce u3non3y0a Kamo Oogozpee~, 3a ga He e nog ~ag3opa Ha ATH. Cneg pa3zo6opu c 
KoMnemeHmHume opzaHu 6e peueHo ga ce ~anpa6u ~ 0 6  nacnopm Ha cbopbxeHuemo ' 
cbznacHo 6AC. nacnopmbm we ce mzom8u c b 8 ~ e c m ~ o  c uHcneKmop om 8TH u 8b3 O C H O ~ ~  
Ha ~anpa8enurne 3 a ~ e p 8 a ~ u ~  u ge@e~moc~onu~ u e  ce usgage He06~0g~Mama 
gorqnwemayug. 

Cvuma~, ye nponycKume u 3a6aO~~u~ma 6 peanu3ayu~ma Ha emanume ce gbmaxa 
OCHOOHO Ha nuncama Ha onum npu ocbqecrnOH3a~e Ha nogo6~u MeMgyuapogHu npozpam 
3a y~acm~uuume om 6 b ~ z a p c ~ a  cmpaHa. Hma cbsgage~ cmepeomun 3a pearcum u 8 
KoHmponHume opzaw, Koemo ce ompa3~8a nau-Oe~e Ha cpo~oBeme 3a 8b6exga~e 8 
eKcnnoamauuR, a ommaM u O peanusupa~ama UKOHOMU~~. Tofia He e mpygHo 3a pa36upa~e, 
Kamo ce omveme nuncama Ha mpaguyug npu peanu3ayucl Ha npozpannu c vymga nonnoq, HO 

6 xoga Ha pa6oma ce ymObpguxa 6 3 a u ~ o o m ~ o w e ~ u ~  KaKmo c KoHmponHume, maKa u c 
gpyzu gbpxa8~u opzaiiu, Koumo 6uxa 6unu none3~u 3a 6bgewu npoeKmu Ha 6ce~u om' 
yvamuyuve.  



A review has beer? made over the 2 stages of contract EUR-00-2053-00 between 
"Varna Shipyard" and USAID. Since 1994 66 steam traps and a pressure reducing 
valve were delivered as equipment for the I stage of the contract. The total sum of 
delivery was 10 000 $. Another 12 300 $ were invested by the Shipyard in order to 
prevent damages of the delivered equipment. Since April 1996 an economy of 14080 
$ from fuel savings and 2 820 $ from treated water savings were made. For the 
second stage a waste heat boiler was delivered. According to preliminary 
calculations it had to supply steam to the most distant consumers, which are 
consuming fuel for 658 $ daily, 80 days out of the heating season. The equipment 
price is 16 966 $ and another 2 000 $ are invested from the Shipyard to the moment. 
Due to the differences between Bulgarian and American Standards concerning the 
boiler documentation, it has not been put into operation, but a procedure has been 
established on how to proceed in order The Pressure Vessel Inspector to put the 
boiler in operation. It is expected the payback period to be not more than 29 days out 
of the heating season. 



PE3YATATM OT nPOEKTA 3A EHEPrMFlHATA EQEKTMBHOCT B 3MM-EAa, 
COQMR 

~ P O ~ K T ~ T  e M3flbAHeH Bb3  OCHOBa H a  QOrOBOP MeXAY 3MM-EAfl i/l ET",~MMMT~P 6 a e B  - 
DBC". Ton e %CT OT n p 0 e K T a  3a eHeprMnHa ~ @ ~ K T M B H O C T  H a  ML~HMCT~PCTBOTO H a  

npoMMLLIAeHocTTa H a  P e n y 6 ~ ~ ~ a  6bArapM5I M A M ~ P M K ~ H C K ~ T ~  areHuMR 3a 
M e ~ y H a p O n H O  pa3BMTMe (USAID). M 6e peaAM3MpaH C aKTMBHOT0 y.laCTMe H a  

KoHcyATaHTa OT @ n p ~ a ~ a  Hagler, Bailly Consulting, inc. r-H  map^ O Y B ~ H  M c 
M3flOA3BaHeTO H a  6 e 3 ~ b 3 ~ e 3 ~ ~ 0  IlpeflOCTaBeHOTO OT USAID eHeprocnecTRBall(0 

060pyn~a~e. n p 0 e ~ T b T  e p a 3 p a 6 0 T e H  B CbOTBeTCTBMe C MeTOnOAOrMWCKMTe 

M3MCKBaHMR M CTaHnaPTMTe, Bb3nPMeTM OT A C O L ( M ~ ~ M R T ~  H a  eHeprl4fiHMTe MHHeHepM M 

@ p ~ a ~ a  Hagler, Bailly Consulting, Inc. 

3MM C e  HaMMpa B TpyDeH flepMOA H a  pa3BMTMeTO Ckl B HOBMTe YCAOBMFI H a  flpeXOA KbM 
f l a3apHa  MKOHOMMKa. M M ~  CbueCTBeH CflaA H a  nPOM3BOnCTBOT0, CePM03HM 

MKOHOMMYeCKM M @HH~HCOBM 3aTPYflHeHMR. 



- eAeKTpoeHeprMR OT HEK; 
- TOllAOeHeprMFl OT "ion~o$w~auMfi " CO@MR; 
- ~ ~ M T ~ ~ H ~ B O ~ ~ O T L ( ~ H T P ~ A H M F ~ B O ~ O ~ P O B O ~ M C O ~ C T B ~ H B O ~ O M ~ T O Y H M K .  

I ( ropeua ~ o n a  I ~a napa I ~a e ~ .  e ~ e p r m  I sa e ~ e ~ r ~ ~ l  I 

I (no 30.04.) 1 (no 30.04.) 1 (no 30.09.) 1 (no 30.09.) 1 







B 3 a B O n a  H e  e BbBeneHa + 0 p ~ a  H a  JJOCTaTbqHO TOY H a  BbTPelLlHOCTOflaHCKa CMeTKa, 
C ~ ~ A ~ C H O K O H T O H ~ O T ~ ~ A H M T ~ ~ ~ ~ C ~ ~ ~ H M ~ ~ P ~ M ~ B O ~ C T B ~ M C ~ M O C T O F ~ T ~ A H M ~ B ~ H ~ ~ ~  

C e  HaYMCARBaT pa3XOAMTe 3a eHerMR M Te, KaKTO M OCTaHaAMTe pa3XOflM, na BAMRFlT 

~bpxy ~ p a n ~ ~ ~ e  p e 3 y ~ ~ a ~ ~  M a a n ~ a q a ~ e ~ o .  K ~ M  P~KOBOACTBOTO H a  3a~ona M no 
3BeHa H e  nOCTbnBa aKTyaAHa M TOYHa MH@OPM~L(MFI 38 f leh2T~MTeAHaTa KOHCYMauMR, 

KOeTO H e  A a B a  Bb3MOXHOCT 38 I lpeAnpMeMaHeTO H a  OflepaTMBHM M aAeKBaTHM MepKM 

3a MKOHOMMR H a  e H e p r m .  



AHaAM3bT H a  ~ ~ & ~ T B M T ~ A H ~ T ~  KOHCYMaUMFI H a  TOllAMHa, M3BbPUleH 38 nepMOna OT 14 
M e c e u a  (01.01.1993 r. - 01.03.1994 r.). no~asa, ye n p e o 6 ~ a n a ~ a u ~ ~ 1 ~  a m  H a  

r o p e u a T a  B o n a  cnpmo napa-ra ce KopeAMpa c M ~ M ~ H ~ H M ~ T O  H a  0 6 0 6 u e ~ a ~ a  
X ~ ~ ~ K T ~ ~ M C T M K ~ H ~ K A M M ~ T ~ - M ~ C ~ Y H M T ~ ~ ~ H ~ P ~ ~ Y C M . O Y ~ ~ T ~ B ~ C ~ F ~ C H O M ~ ~ ~ ~ ~ H ~  
Ce30HHa KOMnOHeHTa, KbM KOFlTO MMa M HaCAaTBaU&l C e  PeaKUMM, IlOpOfleHM OT 

npe,QnpMeTM YnpaBAeHWCKM B ~ ~ J @ ~ ~ C T B M H .  O T H O C M T ~ A H ~ T ~  He3aBMCMMOCT H a  

T0nAMHi-m ToBap  3a o-ronAeHMe OT pas~epa H a  npomsene~a~a n p o n y K u w  npam 
O u e  no-CbUJeCTBeH BbnpOCa 3a PaUMOHaAHOTO n o ~ p e 6 A e ~ h e  H a  TOnAMHaTa H a  

ropeua-ra Bona.  

~ P M Y M H ~  38 YCTaHOBeHMR BMCOK CpeneH  WCOB pa3XOA H a  MPeXOBaTa BOna e 
HMCKaTa TeMnepaTYpa H a  TOnAOHOCMTeAR. 583 CbUJeCTBeHM OTKAOHeHMR 

TeMnepaTypaTa  H a  nocnnsaua-ra B rAaeHa-ra a 6 0 ~ a T ~ a  CT~HUMH B o n a  OT TEU ce 

E A ~ K T ~ O C H ~ ~ ~ M T ~ A H ~ T ~  c t l c T e M a  e npoeKTMpaHa 3a n p e H o c  M paanpene~e~~e H a  

~ H ~ L I M T ~ A H O  no-TOAeMM MOUJHOCTM. M ~ C A ~ ~ B ~ H ~ T O  n0Ka3Bal  Y e  e Bb3MOXHO C 

n O ~ O n H u _ ( O  B K A ~ Y B ~ H ~  M M3KAbYBaHe H a  CMAOBMTe T ~ ~ H C @ O P M ~ T O P M  na C e  nOBMLUM 

cos$ M na ce HaMaAslT 3 a r y 6 ~ ~ e  OT pa6o~a~a  MM H a  npase~ xon. 



a B P3YATaT H a  M3BbPWeHMR a H U M 3  6 ~ x a  llPeP,AOXeHM MePKM 38 MKOHOMMR H a  eHeprMRTa, 

pa3neAeHM H a  TPM rPYflM - MePKM 3 8  YCbBbPWeHCTBaHe H a  YflpaBAeHMeTO H a  

e ~ e p r o n o ~ p e 6 n e ~ ~ e ~ 0 ,  3a MKOHOMMR H a  T o n m H H a  e H e p r m  M 3a MKOHOMMR H a  

eAeKTpOeHeprMR.0606UJe~M XapaKTepMCTMKM H a  Te3M MePKM - Bb3MOXHaTa MKOHOMMR B 

HaTypaAHM enMHMUM M H a  CpenCTBa, KaKTO M H a  CpOKOBeTe 3a M3KynyBaHe H a  pa3XOnMTe 

C a  nOKa3aHM H a  Ta6~.  3. URAOCTHOTO MM B b B e m a H e  KPMe nOTeHl.&lUHM Bb3MOXHOCTM 

3a CbKpall@BaHe H a  pa3XOnMTe 3a eHeprMR C OKOAO 30%; Pas6~pa Ce, KOMYAaTMBHMRT 

 KT H a  HRKOM OT B3aMMHO-CBbP3aHMTe MepKM, oco6e~o H a  Te3M 3a MKOHOMMSI H a  

napa, c A e n s a  na 6bne penyuypati. ~ K T O  ce sc l xna ,  B c b c T a s a  H a  n p e n A o x e w i T e  M e p w  

MMa TaKMBa, M3MCKBaUM HMCKM pa3XOnM (91, B3, 94, 85, C1, C5, C6 n C8), CpeAHM 

p a 3 x o ~ ~  (All B2 M C3) M 3HaYMTeAHM MHBeCTMUMM (A2, C2, C4, C7, C8, M C9). Ha 
pb~osoncpeo~o H a  sasona 6ewe n p e n h o x e H  n ~ a ~ - r p a + ~ ~  3a eTanHo  BHenpRsaHe H a  
~ a ~ - ~ € ? A e ~ b 0 6 p a 3 ~ u l T e  MepKM, O T Y M T ~ ~ K M  p a 3 M e p a  H a  Bb3MOXHMTe MKOHOMMM, 

PeCYpCMTe, KOMTO 3aBOnbT M O X e  na HaCOllM 3a peaAM3aUMRTa MM, KaKTO M I l O M O ~ T a ,  

KORTO Gewe n p e n A o x e H a  OT USAID. 



TAEJIMIJA 3. OEOEWEHM XAPAICTEPMCTMKR HA MEPICMTE 3A EHEPI'M~~HA EcDEKTRBHOCT - 3MM-EAA COcDMR 

rop.~ona llapa 
KOHCyMaqH5i KOHCyMaqHX MOWHOCT KOHCYMaqHR 

OEOEWEHME HA llPEllOP'bYMTEJIHMTE MEPKM 3A E H E P ~ U ~ ~ H A T A  EcDEKTRBHOCT 

rop.~ona Hapa 0 6 ~ 0  HKOHOM. P ~ ~ X O A U  n e p u o ~  H a  

Mxp~a  Onuca~ae ~a M ~ ~ K H T ~  HKOHOMHH HKOHOMHH HKOHOMHH HKOHOMHH ~a e ~ e p r u s  
NO 

A.1. Y c . b s % p u r e ~ c ~ s a ~ e  ~a C H C T ~ M ~ T ~  sa HH@. H y n p a ~ n e ~ ~ e  ~a e ~ e p r ~ a ~ a  
A.2. klHTeIQHpaHa H H @ . C H C T ~ M ~  3 a  UpOH3BOnCTBO H eHeRrH5i 

B.1. Y n p a s n e ~ ~ e  ~a ~ a n a r a ~ e ~ o  B C H C T ~ M ~ T ~  sa pampenneaue ~a napa~a  
B.2. Y n p a e n e ~ ~ e  H a  T e M n e p a T y p a T a  H a  ropeua sona B T O ~ ~ O O ~ M ~ H H H ~ H T ~  

B.3. K o ~ ~ p o n  H a  T e s O B e  B KOHA. II-pHeTa, H a  BOAa H B'b3AyX 

I 
XIQO ZIKOHOMIlki 
4KOHOMZIMTE KATO % OT TEKYUIIR PA3XOA 

746 
4.5 

4,56 1 
62.0 

142.6 
0.96 

937.0 
10.5 

7,059.6 
32.2 

4,7151 0.671 





K O H ~ ~ ~ H ~ ~ T O ~ H M T ~  yCTp0f iCTBa ~ p ~ 6 s a  na C e  06opynea-r C KOHAeH3aTOPHM 6 a ~ e p ~ ~  C 
o6~4a PeaKTMBHa MOUHOCT 360 kVar 3a 100% HaTOBapBaHe H a  T ~ ~ H C @ O ~ M ~ T O ~ M T ~ .  Tbfi 
KaTO B MOMeHTa HaTOBapBaHeTO e OKOAO 60%, KaTO H a W A O  C e  PeWM fla C e  B K A ~ W T  240 
kVar. M H C T ~ / \ M ~ ~ H ~ T O  H a  CMCTeMaTa 6e M3BbPWeHO H a  claCTM B RepMona CenTeMBpM- 

HOeMBPM 1996 rOfl. OT HaWAOTO H a  M. OKTOMBPM C O S ~  e 0.90 M 3aBOflbT H e  n A a u a  r~o6w. 

E+em % MKOHOMMM MKOHOMMFI B MKOHOMMH H a  
HaT. enMHM4M CpeflCTBa 

I/~KOHOMMR ~8 B $US 
e H e p r m  

r n p ~ ~ o  (MBTU) 



Haran~u ycno~uff: 
C ~ L L @ C T B ~ B ~ ~ M T € ?  OCBeTMTeAHM ypen6~ C a  M3nbAHeHM C XMBaYHM AaMnM 210 6p. X 400 
W, 20,000 Im, !JOKbA E - 40, KOMTO C a  H ~ ~ @ K T M B H M .  

N ~ P O ~ K M  Mone~  # O ~ M C ~ H M ~ H ~ ~ C T ~ O ~ C T B O T O  U e ~ a  $Us 
I 128 BL-4OOSE-LBI OCB~TMT~AHM T e A a  H a  @ M P M ~ T ~  17,024 

Hubbell 
2 156 LU 400, E -40 H ~ T ~ M ~ B M  AaMnM C BMCOKO Ha/\RraHe 1,872 
3 2 LCX810 KOHTPOA~PM 3a y n p a m e H M e  H a  2,960 

OCBeTAeHMeTO - 8 ~ H M B ~ ~ C ~ / \ H M  BXOAa 

H a  @ ~ p ~ a ~ a  Andover Control 
4 8 MK7-BCCS-115 C ~ H C O ~ M  3a OCBeTeHOCT 960 

O6qo MKOHOMMM 9,415 
C p o ~  ~a 2.83 



n a  ce p a 3 u ~ p ~  CMKYEH no o 6 x ~ a ~  n c @~HKUMM Ha ynpamewe, KaTo ce A O ~ ~ B F I T :  

N ~ P O ~ K M  Mone~ # O ~ ~ L ~ C ~ H M ~ H ~ Y C T ~ O ~ C T B O T O  U e ~ a  $US 
1 

- 
2 '859108-1020- Y n p a s ~ ~ l e ~ ~  seHTMnM 3a napa Ha 5,156 

1A1-ITFJSE Honeywell - 3" M 2" 
2 2 8591 08-1 820- Y n p a s ~ f i e ~ ~  B~HTMAM 38 ropeua ~ o n a  8,437 

2BJ M 2AJ ~a Honeywell - 6" M 5" 
3 4 lnPac M 200-C T O ~ A O M ~ ~ M  c y n p a e ~ m a u ~  M O A ~ A M  3,720 -- 

InPac 200 ~a MHAOT 
4 1 lnLog100 T o n ~ o ~ e p  ~a MHAOr 2,520 
5 1 5/50 VE2 K o ~ n b ~ b p ~ a  CMCTeMa Ha Hewlett 4,658 

Model 640 Pac kard 



HaT. eAMHMqM CpeACTBa 

MKOHOMMR ~a B $US 
e H e p r m  

T o m  e ~ e p r ~ ~ l  napa - 7 460 13,650 

n p 0 e K T b ~  3a e ~ e p r M n H a  ~@KTMBHOCT, CflOHCOPMPaH OT USAID, OKa3a CblyeCTBeHO 

BAMm-tMe mpxy 3anb~60qa~a~e~o M P ~ ~ B M T M ~ T O  H a  n p o r p a M a T a  3a MKOHOMMM H a  ' 

eHepfMSI B 3aB01qa. B XOAa H a  M3flbAHeHMeTO M y  6 ~ x a  Pa3KPMTM Bb3MOXHOCTM 38 

~ @ ~ K T M B H M  MePKM, HSIKOM OT KOMTO 651xa yCfleUlH0 peaAM3MpaHM. 6 e 3 ~ b 3 M e 3 n ~ O  

napeHOT0 060pynea~e OT USAID BaBa  Bb3MOXHOCT 38 M3flbAHeHMeTO H a  IlpOeKTM, 

M3MCKBaqM no-BMCOKa KOHueHTpaUMH H a  VIHBeCTMUMM 38 BbBeXnaHeTO H a  CbBPeMeHHM, 

BMCOKO~@KTMBHM PeLLEHMR. H e o 6 x o n ~ ~ o  e, Bbf lpeKM TPYAHOCTMTe, KOMTO M3nMTBa 

3aBOaa, na np0,QbAXaT YCMAMSITa 3a URAOCTHa peaAM3aUMg H a  MePKMTe M H a  

MKOHOMMMTe, flPOM3TMYaUM OT THX. 



Results from the ZMM Energy Efficiency Project 
(Abstract) 

Dimitar Baev, Vladimir Hranov, Tsancho Tsanev, Nikola Kaloyanov 

The project was carried out on the base of contract between ZMM Inc. - Sofia and ET "Dimitar 
Baev - DBC". It is implemented as a part of the Project of the US Agency of International 
Development (USAID) for energy efficiency in Bulgaria . and passed though the following stages - 
energy audit, first phase equipment delivery, technical project, second phase equipment delivery, 
installation and implementation. 

ZMM Inc. - Sofia is an enterprise with traditions in the production of machine-tools. During it's 100 
years of existence it supplied to the market various machine-building production - from the general 
purpose lathes to modem NC-controlled machines, machining centers and automatic production 
lines. 

The audit comprises the whole activities of the plant, the use of the electrical and thermal energy 
and the all kinds of energy carriers - electricity, steam, hot and drinking water. 

During the audit have been identified 2 Energy Management Improvement Measures, 5 Thermal 
Energy Efficiency Measures and 9 Electrical energy Efficiency Measures. The implementation of all 
measures could save 4,077 Gcal/year and 936.5 MWh/year. The expected total savings are 7,059.6 
ths. BGUyear. That is 32.2% of total energy costs. The total costs for the implementation of the 
nleasures are 4,715 ths.BGL. The average payback period is 0.67 year. 

USAID has supported the implementation of the measures for improved pressure control in the 
steam distribution system and for hot water temperature control and donated to the plant 2 steam 
pressure reducing valves and 10 steam temperature regulating valves. 

The following energy efficiency measures have been developed during the second phase of the 
Project: 

Transition to a local thermal supply station; 
Power factor improvement; 
Lighting systems in shop-floors 03 and 06 improvement; 
Development of Integrated Energy Monitoring and Control System. 

A11 investments and engineering works for the first two measures were covered by the plant. For the 
Iast two measures USAID donated to the plant the following energy saving equipment: 

High pressure sodium vapor lamps; 
Industrial low bay lighting fixtures; 
Lighting Control Systems; 
Thermal Control Valves; 
Thermal Metering and Control System; 
Computer System. 

Lighting equipment is installed in the plant and is in process of implementation. the thermal control 
and management equipment is expected to be installed by the end of 1996. All measurements 
confirmed the preliminary estimations of the energy savings. 



Developments in the Global Energy 
Efficient MarlretpIace 

Part 1: The Association of Energy Engineers 
Albert Thumann, P.E., CEM, Executive Director of the Association of Energy Engineers 

Beginning 
177 the role of the energy engineer and the energy 
lger was not defined. When the Association of 
gy Engineers (AEE) embarked on its mission to 
lote the information exchange in the emerging 
y marketplace it also needed to define the role of 
:nergy engineer manager. The energy engineer 
ged as the systems integrator who utilized all 
~ologies from lighting to heating and air 
itioning to makeing buildings and plants more 
.ent. The energy manager needed a fundamental 
rstanding of the efficient technologies involved but 
needed expertise in financing energy projects and 
lasing fuels. The Association of Energy Engineers 
mprised of engineers and managers from all 
Aines including professionals with electrical, 
ianical and process backgrounds. In addition, AEE 
bers come fiom various segments of the 
etplace as  indicated in Figure 1. 

3LD OF EMPLOYEMENT 111 
nsultant 
aipment Supplier 
2hitect 
te, Local or Federal Government 
ntractor 
ucator & R&D - 
zrgy User (Building, Plant & Facilities) 
ler 
lity & Energy Supplier 
veloper & IPP 
RCENT 

Figure 1: Fieid of Employment 

The true strength of AEE is that it brings together 
wnsultants, end users and utilities in an important 
fonun to share information. The mission of AEE is to 
promote the scientific arid educational aspects of those 
involved in the energy industry. AEE growth has truly 
been outstanding as indicated in Figure 2. 

Figure 2: AEE Membership Growth 

Today AEE membership includes 8,338 members in 71 
countries. The Association of Energy Engineers is a 
non-profit professional society continues to provide the 
leadership role in the energy industry. 

Chapters 
The Association of Energy Engineers chapter network 
includes 56 chapters comparing 39 in the United States 
and 17 international cities. Members have the 
opportunity to meet with professionals in their area, 
participate in meetings and address issues of 
importance in their areas. In addition, chapters have 
the opportunity to network with professionals in other 
chapters. Each year at the World Energy Engineering 
Congress, the Chapter Leadership meeting is held. 
Workshops to help chapters reach their potential are 
presented at this time. 



The AEE international chapters continue to grow. 
International Chapters include: 

Brazil 
British Columbia, Canada 
Bulgaria 
Caracas, Venezuela . 

Hong Kong 
H w w Y  
Japan 
Malaysia 
Mexico (Guadalajara) 
Mexico (Monterrey) 
N. Alberta, Canada 
Netherlands 
Philippines 
Romania (Bucharest) 
Romania (Cluj Napoca) 
Trinidad 
Ukraine 

Certification 
Certification is an essential ingredient in developing 
qualified energy engineers and managers. The 
Association of Energy Engineers has developed the 
Certified Energy Managers Program. The below 
highlights the Association of Energy Engineers 
certification program. 

AEE Certification Programs 
AEE is recognized as a leader in promoting high 
quality industry standards and develops certification 
programs to meet industry needs. 

Why Become Certified? 
Certification is part of total quality management. When 
an individual becomes certified in a designated field it 
recognizes the professional achievement in the eyes of 
colleagues, governmental agencies, perspective 
employees and clients. Certification establishes a 
standard of professional competence which is 
recognized throughout the industry and inspires the 
development through encouragement of long-term 
career goals. Certification also promotes quality 
through continuing education to assure a high level of 
competence in constantly changing fields and enhances 
the status of professionals in the industry. 

What Certification Programs Does the 
Association of Energy Engineers Offer? 
Industry demands specialization and certification needs 
to meet these requirements. The Association of Energy 
Engineers offers certification programs in lighting and 
specialized areas. The most important certification 
program is the Certified Energy Managers Program 
(CEM) and is described below. 

Certified Energy Managers Program 
(CEW 
Started in 1981 the CEM program now includes 2,300 
professionals and represents virtually a who's who in 
energy management. The CEM program has been used 
as follows. 

The US Agency for International Development 
has used the CEM program in the Ukraine, 
Romania, Hungary and Bulgaria to develop 
qualified energy service professionals. 
Companies such as Johnson Controls and 
Honeywell have used the CEM program as a job 
requirement in performance contracting. 
The state of Kentucky has recognized the CEM 
program as a requirement to do performance 
contracting. 
The US Government recognizes the CEM as 
meeting the training requirements of facility 
federal managers 
Utilities such as Florida Power & Light, Detroit 
Edison, El Paso Electric, Commonwealth 
Edison, Niagara Mohawk and United 
Illuminating are using the CEM as part of their 
total quality management efforts. 
To bid on various government projects the 
candidate had to be a CEM. 

In addition, the Association of Energy Engineers offers 
the following certification programs. 

Certified Lighting Efficiency Professional 
(CLEP) 
The CLEP program was developed out of the need to 
identify specialists in lighting efficiency. The CLEP 
program includes 435 professionals who have been 
certified and are recognized as meeting the certification 
requirements of the EPA Green Lights Lighting 
Management Company Ally Program. The program 
includes a two-day refresher course and a four hour 
examination. 



Certified Indoor Air Quality Professional 
(CLAQP) 
The CIAQP is a program designed to meet the growing 
needs of businesses to identify qualified indoor air 
quality practitioners who solve the problems created by 
"sick building syndrome" as well as facility managers 
who are responsible for operating healthy buildings 
while maintaining comfort and reducing energy costs. 
The program includes a two-day refkesher come and a 
four hour exam. 

Internet Access 
The Association of Energy Engineers has established a 
homapage on the internet. The address is 
aeecenter.org. The home page is illustrated in Figure 
3. Information on seminars, conferences and shows, as 
well as a current list of chapters. 

The Association of Energy Engineers is a society of 
over 8,000 professionals involved in all areas of the 
energy field. With a 19-year track record of excellence 
in service to its membership of energy and 
environmental engineering professionals. AEE is 
dedicated to remaining in the forefront of a rapidly 
changing network of industries. To serve its members, 
AEE seeks to provide practical direction and 
reasonable solutions in areas of energy management 
strategies, contingency planning and viable alternatives 
for dealing with fuel price increases in a positive way. 

Figure 3. Association of Energy Engineers 
Home-Page 

The World Energy Engineering Congress 
The 20th World Energy Engineering Congress (WEEC) 
will be held at the Georgia World Congress Center in 
Atlanta, Georgia, USA, November 19-2 1,1997. This is 
the most important event AEE presents each year. In 
1997 WEEC will be expanded to include special events 
coinciding with AEE's 20th anniversary. The WEEC 
features eleven conference tracks, 44 sessions, 180 * speakers, networking banquet and luncheons and the 
big 500-booth exposition. 

Collocated events include the Energy Service & Power 
Marketing Center, Plant & Facilities Expo, Strategic 
Gas Forum, and the Environmental Technology Expo. 
In addition, the annual Executive Committee and 
Chapter Leadership meetings are held. 

Continuing Education Programs 
In 1997 AEE has added a complete line-up of new 
seminars. These seminars are presented around the 
United States and can be conducted as an in-house 
course in any location around the world. AEE has 
presented these programs in the Ukraine, Eastern 
Europe, Australia and cities around the world. 
Seminars for 1997 include: 

+ Measurement & Verification 
+ Performance Contracting ' 

+ Financing Energy Projects 
+ Applying HVAC Pump Systems 
+ Optimizing the Performance of Motors & Drives 
+ Upgrading HVAC and Central Plants 

Awards Program 
The Association of Energy Engineers gives special 
recognition both to individuals and companies who 
have demonstrated notable contributions to the 
profession and exceptional service to the Association. 
This recognition is awarded on both a chapter basis and 
as part of AEE's international awards. Award plaques 
are available from AEE for chapter presentation. The 
international awards are presented at the AEE Awards 
banquet as part of the World Energy Engineering 
Congress. In 1996, AEE created the International 
Energy Project of the Year to recognize an energy 
management project developed and installed outside the 
United States. The project is recognized for its 
frst-of-a-kind approach in the country where it is or 
will be installed. 

Publications 
AEE members receive, as part of their membership, 
complimentary subscriptions to the following: 

+ Energy Engineering published since 1904. 
This authoritative journal's editor is Dr. Wayne 
Turner, a noted author and expert in the field. 

. Each issue is 80 pages published in a 6x9 format 
and issued six times a year. 
Strategic Planning for Energy & the 
Environment is published quarterly and edited 
by William Payne. Each journal is 80 pages and 
published in a 6x9 format and covers the 



Development in the .Global Energy 
Efficient Marketplace 

Part 2: Where is the industry heading 
Albert Thumann, P.E., CEM, Executive Director of the Association of Energy Engineers 

Where is the Industry Heading 
The United States spends; $500 billion for energy, 
$210 billion for buildings, $180 billion for 
transportation and $1 10 billion on industry annually. 
On an international scene, economic growth in 
developing countries is causing increases in energy use. 
There is world wide concern that increase energy use 
causes environmental degradation and global warming. 
The Association of Energy Engineers annually surveys 
its members to find out market trends and evaluate the 
effectiveness of various energy products. The results 
below are based on 949 responses and was issued this 

Product Evaluation & Installation 
The reason energy management technologies makes 
good sense is because of high use satisfaction. Energy 
Management Systems, Lighting Efficiency Products 
and Motors and Drives are effective strategies as 
indicated in Figure 4. 

Energy Management System 

Thermal Storage 

Lightmg Effinency Products 

Waste Heat Recovery 

Cogeneratton 

Waste-t*Energy Plants 

Efficiency Motors 

Adpstahle Speed Dnves 

Interrupnble Power Supphes 

GasCooltng Equipment 

Figure 4: Product Evaluation 

Market trends and what technologies are being adopted 
are illustrated in Figure 5. Again, it can be seen that 
products with highest user satisfaction are planned for 
installation during the next twelve months. 

Figure 5: Products Planned for InstalIation in Next 
12 Months 

Selling Energy Management Services 
In selling enerfi management services there are several 
client issues: 

User Satisfaction with Products 
+ Savings Achieved 

Energy Awareness. 

The AEE survey indicates that the results of installing 
energy. management systems have truly been 
outstanding; 39% have saved their companies $2 
million or more and 8.2% have achieved and energy 
cost reduction of 35% or more. These results are truly 
outstanding as illustrated in Figure 6 & 7. 



Figure 6: Accumulated Energy Costs Saved 

I( % savings % Respondents 11 

Over 50% 1 .O I 
Figure 7: Estimated Accumulated Savings Since 

Program Started 

Impact of Utility Restructuring 
The utility marketplace is radically changing from a 
year ago. Utilities are merging and acquiring new 
companies and providing services to their customers. 
The reason is clear that utility customers would switch 
if prices were lower as indicated in Figure 8. 

Figure 8: Would You Buy Power from Another 

Cogeneration & Independent Power 
The survey indicated that 52.1% felt that international 
was the best market for cogeneration and independent 
power. Figure 9 shows international locations where 
good cogeneration and independent markets exist. 
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Figure 9: International markets for Cogeneration & 
Independent Power 

Measurement & Verification 
In 1995, North America installed $5 billion in 
efficiency equipment for their buildings in order to save 
money and conserve energy and water. If all cost 
effective efficiency investments were made in public 
and commercial buildings, the United States alone 
would save $20 billion per year on energy bills, create 
100,000 jobs and significantly reduce pollution. When 
f m s  invest in energy efficiency they want to know 
how much they saved and how long their savings will 
last. Unfortunately until now efficiency financing has 
been limited because investors and financial institutions 
have lacked reliable means to measure and ensure 
energy savings from efficiency investments. To 
overcome this barrier, the Department of Energy has 
led the development of the North American Energy 
~eas&ement and Verification Protocol. This 
document provides a common way to carry out and 
measure savings and will greatly increase the quality 
and reliability of energy efficiency investment. 

Supplier if Utility ~ k e s  Were Lower 



This protocol can be obtained electronically on the 
World Wide Web by accessing the US Department of a Energy's "Energy EEciency and Renewable Energy 
Network (EREN) homepage at www. eren. doe.gov. 
A fkee copy is availabe fiom Scott McGaraghan: 

US Department of Energy Contractor 
Room 8 F089 
1000 Independence Ave. SW 
Washington, DC 20585 
Scott McGaraghan@hq.doe.gov 
Fax: (202) 586-1737 

The Bridge to the' ~ n e r ~ ~  Future 
The energy industry is alive, well and growing. High 
use satisfaction with energy management technologies 
and new measurement and verification protocols make 
investments in this industry a wise choice. The 
Association of Energy Engineers and its chapters in 
Eastern Europe are playing a key role in the 
dissemination of energy efficiency and in speeding up 
the adoption of technologies that improve a company's 
profitability. The Association of Energy Engineers's 
members and certified energy managers are 
instrumental in building the energy infrastructure in 
Eastern Europe and providing a bridge to our energy 

e future. 



USAID ENERGY EFFICIENCY MARKET 
DEVELOPMENT PROGRAM FOR EASTERN EUROPE 

1996 SURVEY of ENERGY MANAGERS 

by: 

Michael Ellis 
Hagler Bailly Consulting 

INTRODUCTION The major activities under this program have 
been: 

This Energy Efficiency Market Development 
Program builds upon the results of the 1991 
USAID Emergency Energy Project, in which 
energy management programs were carried 
out in various industrial, commercial, and 
public enterprises. 

In the 1991 project, the primary objective 
was to achieve short-term, low-cost energy 
savings, focusing on oil and gas, and U.S. 
contractors had primary responsibility for 
the work, assisted by a local subcontractors. 
In the Energy. Efficiency Market 
Development (EEMD) project, the effort was 
extended to include greater attention to 
management and organizational issues, and 
primary responsibility for the work will shift 
to multiple East European private sector 
enterprises. 

The EEMD project in Hungary, Romania, 
and Bulgaria is designed to serve as a catalyst 
to assist private energy service firms to 
develop a market for energy efficiency 
services, and to develop their capability to 
serve this market. 

1.Training in energy efficiency for private 
sector engineers on market-oriented business 
subjects (such as management, accounting, 
economics and finance), energy audit 
techniques, hands-on use of energy efficiency 
monitoring equipment, performance 
contracting, project management, industrial 
management, quality, maintenance and 
optimization, marketing and management for 
energy efficiency service companies, and a 
certification examination (Certified Energy 
Manager by Association of Energy 
Engineers, AEE) . 

2. Establishment of a local chapter of AEE, 
supply of US energy audit equipment, and 
assistance to develop AEE as a sustainable 
market-oriented professional association. 

3. Energy management programs in 
representative facilities, predominantly 
industrial enterprises. Each program will 
include advice in energy management from 
local experts, an energy audit report, and a 
grant to be applied as cost-sharing toward 
the purchase of US equipment. Each client 
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enterprise has signed a contract to participate 
in the program, and will pay a market-based 

@ fee to the local consultants for the services. 

4. Conference and exhibition on industrial 
energy management. Project results will be 
reported to plant directors, chief engineers, 
production managers, and energy managers 
in a conference, with related publicity. 

The general objective of the EEMD project 
will be to serve as a catalyst to accelerate the 
development of a market for an energy 
efficiency industry, and to assist f m  in the 
private sector to develop their capability to 
serve this market. 

The specific objectives of the EEMD project 
are: 

1. Foster the development and capability of @ private firms to provide energy efficiency 
services, equipment, and financing to 
industrial clients; 

2. Assess the climate for investments in 
energy efficiency projects, and provide 
advice, studies, and seminars to promote 
increased private investment in energy 
efficiency; 

3. Improve energy efficiency in specific pilot 
sites (especially industrial enterprises), 
through provision of energy audits and 
energy-saving equipment; 

4. Expand East European-U .S . technical and 
commercial ties through linkages between 
energy efficiency associations, engineering 
and energy service companies, and 

equipment suppliers. 

THE SURVEY 

A survey of private energy service companies 
who participated in the program fiom the 
inception, through to the completion of energy 
efficiency projects, was conducted in 1996. 
The purpose of this survey was to assess the 
business operations of these firms and 
evaluate the impact that the USAID EEMD 
program has had on dweloping a market for 
energy efficiency services. 

The survey covered the period 1992 through 
1996 and addressed the following indicators: 

1. Company Profile 
2. Business Activities 
3. USAID Training Program 
4. On-Site Technical Assistance 
5. Association of Energy Engineers 
6 .  Recommendations for Future 

Programs 

The results of the survey have been compiled 
and the key conclusions and findings 
presented in this brief report. 

FINDINGS 

Company Profile: 

All of the f m s  experienced a significant 
increase in the number of clients and number 
of contracts for the period 1992 through 1996: 
for Hungary there was a three-fold increase, 
for Bulgaria a five-fold increase, and for 
Romania a two-fold increase. In Romania, 
The ratio of contracts to clients also increased 
fiom approximately 1 : 1 to 1.25: 1. 
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Turnover increased at a healthy rate, The majority of respondents answered very 
averaging 300% for Hungary, 1,400% for heIpJ;zl, and cited management and marketing @ Bulgaria, and 2,500% for Romania. techniques as the primary enhancement. 

11 996 CEM ~urvef i  

1992 1993 1994 1995 Plan-96 
Year 

2. As a result of the USAID 
program, have you ventured 
into any new areas of 
business activity, or 
expanded the range of 
services you provide to your 
clients? 

The major response was yes, 
but many respondents made 
note of the difficult domestic 
economic conditions and the 
impediments to expanding 
their business. 

Full-time staff remained relatively constant 3. Has you level of business activity increased 
for all firms for all three countries, but part- as a result of benefits your firm may have 
time employment (associates, consultants, gainedfiom the USAID program? 
etc.) Increased sharply 
contract work. 

A summary of the results 
of the company profile 
survey are included 
herein as attachments. 

Business Activities: 

The survey respondents 
were asked a series of six 
questions: 

I .  How helpful was the 
USAID program to 
improving  your  

with increasing 
This question generated a mixed response 
fi-om just a bit to yes a lot, and again reflected 

11996 CEM Survey1 

1992 1993 1894 i 995 Plan-96 
Year 

I FT Employees PT Employees I 

capabilities to carry out the the general economic conditions of the 
normal business activities of your firm? country. 
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4. Was your participation in this USAID 2. What particular aspect of the training 
program helpjixl in enhancing the professional program was most beneficial and what was 

@ standing of your frm? the least beneficial? 

This question generated the most number of Most participants did not make a distinction, 
positive responses with the AEE energy however, the more immediate and applicable 
manager certification noted as the greatest topics (e.g. performance contracting) were 
benefit. cited as the most beneficial. 

5. Was the USAIDprogram helpfil in making 
you aware of the commercial market potential 
of energy eflciency and related activities? 

Again, this question yielded a mixed response 
from somewhat helpJir2 to extremely helpfil, 
with the difficult commercial market 
opportunities cited as the major hurdle. 

6. Was the USAID program helpjd in 
enhancing your capabilities to ofer services 
to your clients in the JieId of energy 
efJiciency ? 

This question also yielded a large number of @ positive responses with most CEMs indicating 
a higher level of confidence in offering energy 
efficiency services. 

Training Program 

The survey respondents all completed the 
CEM training program and were asked a 
series of six questions regarding the training 
program: 

I .  Was the training program relevant to your 
business activity? 

Yes, all respondents cited the various program 
elements as having a direct bearing on their 
business activities. 

3. Didyou obtain CEM certijkation and ifso, 
was the certzjkation program helpful in 
enhancing your capabilities, professional 
standing, or marketing capability? 

Yes, all the participants passed the 
certification exam and felt that the 
certification enhanced their professional 
standing. 

4. Has your business realized a higher level of 
expertise and professional capability as a 
result of the trainingprogram? 

Yes, particularly in the business and 
organizational management areas. 

5. Has the general level of professional 
competence among individual staff members 
been enhanced by the training program? 

Yes, particularly in the business and 
organizational management areas. 

6. What other training activities would you 
like to see offered to make your business 
successjixl? 

Some of the training areas mentioned are: 
- marketing 
- proposal writing 
- organizing an ESCO 
- DSM 
- business plans 
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- organizational efficiency 
- financing energy efficiency projects 
- AEE outreach training programs 

ON-SITE TECHNICAL ASSISTANCE 

Four questions were asked of the respondents 
relating to the on-site technical assistance of 
USAID advisors on the industrial audit and 
energy efficiency improvement projects: 

I .  Did working with the advisor help you 
develop skills and methodologies that were 
help@ in enhancing your ability to provide 
similar energy audit services for your clients? 

The majority of participants answered very 
helpful to this question, citing the experience 
of the on-site advisors. 

2. Did working with the advisor help you 
develop skills and methodologies that were 
helpful in enhancing your abilify to provide 
similar energy audit services for your clients? 

Yes, particularly in the presentation of results 
and organization of energy audits. 

3. Was the equipment provided to your client 
plant helpful to the development ofyour own 
business? 

Again, the equipment was rated very helpful 
in the majority of responses 

4. Overall, did the USAID program give a 
signzfzcant boost to marketing your services? 

Most respondents rated the USAID program 
as very heEpful, although they also illustrated 
the problems of marketing energy efficiency 
services in their respective countries. 

ASSOCL4 TION OF ENERGY ENGINEERT 

The survey respondents were queried on the 
benefits of the AEE chapters established in 
each country: 

I .  Have you been active in the local chapter of 
the Association of Energy Engineers? 

Yes, most respondents are very active. 

2. Do you feel that the development of the 
AEE chapter is worthwhile? 

Everyone agreed that the AEE chapter is 
worthwhile, primarily for professional 
development and contacts. Many respondents 
cited the need for additional AEE programs. 

3. ~ ~ ~ ~ ~ ~ r o v i d e d  energy auditing equipment 
to the AEE Chapter. Did the USAID-supplied 
equipment help you in your business? 

The consistent response was, very helpful. 
Most respondents cited the availability of 
advanced diagnostic equipment is significant 
benefit of the AEE chapter. 

4. For those who attended the AEE meetings 
in Atlanta, was your participation in these 
events worthwhile? 

Yes, particularly the opportunity to meet US 
experts and equipment manufacturers and 
make contacts. 

RECOMMENDATIONS FOR FUTURE 
PROGRAMS 

There were a wide variety of recommended 
programs for consideration: 
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Funding of energy efficiency projects 
is a major problem in Eastern Europe 
and additional technical assistance in 
this are would be helpful. 

Continued support of local AEE 
chapters and expansion of the AEE 
programs and services 

Promotion of joint ventures with US 
companies 

Training in project financing and 
energy audit technologies 

Establishment of an energy efiiciency 
fund 

Expanded CEM certification programs 

Joint Eastern European AEE activities 

Training in demand-side-management 

Training in environmental impact of 
energy efficiency 

How to organize energy service 
company 

Training and support for performance 
contracts 

Broad based promotional and 
information dissemination programs 

Additional diagnostic equipment 

SUMMARY 

The overall response to the survey was very 
positive, particularly in the more practical 
areas of: training, on-site technical assistance, 
and energy audit equipment. 

The CEMs also recognized the advantage of 
AEE chapter membership and potential 
beneficial services offered by the Chapters. 

The recommended future actions all concern 
positive and proactive programs which would 
serve to support the development of private 
sector orientated energy service companies. 
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USAID EEMD Program - Hungary 
Survey of Hungarian Certified Energy Managers 
Cornpa ny Profile 
Averages 

CLIENTS 
Average 

Yo 
:ONTRACT 
Average 

% 
'URNOVER 
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% 
:T EMPLOY 
Average 

% 
'T EMPLOY 
Average 

% 

[~ungary CEM survey1 

1992 1993 1994 1995 
Year 
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USAID EEMD Program - Bulgaria 
Survey of Bulgarian Certified Energy Managers 
Company Profile 
Averages 

CLIENTS 
Average 

% 
CONTRACT 

URNOVER 
Average 

% 
FT EMPLOY 

Average 
% 

PT EMPLOY I 
l~ulgaria CEM ~ u r v e d  

1992 1993 1994 1995 Plan-96 
Year 

0 Clients Contracts Turnover (Mllions of Lev) 
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USAlD EEMD Program - Romania 
survey'of ~ o m a n i a n  Certified Energy Managers 
Company Profile 
Averages 

taregory IYYZ  

CLIENTS 2 1 
Average 2.63 

% 0% 
CONTRACT 31 

Average 3.88 
% 0% 

TURNOVER 3.64 
Average 0.45 

% 0% 
FTEMPLOY 17 

Average 2.13 
% 0% 

PTEMPLOY 30 
Average 3.75 

% 0% 

(~omania CEM survey1 

Year 

13 Clients &@ Contracts rn Turnover (1 0'7 Lei) 1 
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K ~ M  AEM ca wrpanen~: 
C~B€?T no eneprMHHa nonmm, KOUTO npemara peLueHMsl Ha eHeprMnHwre ~ y > y q ~  Ha 6 b ~ r a p ~ ~  

WEHOBE HA ACOUMAUM5lTA HA EHEPTMP~HMTE MHXEHEPM (AEM) - 6bATAPWfl 

r e o p r ~  P a ~ n o s  e rAaseH acMcTenr B T ~ X H M ~ ~ C K M R  YHMB~PCMT~T B CO@MFI, KaTenpa Ton~o M Flnpe~a 
eHepreTMKa H e CfleUMaAMCT B 06hacrra Ha flap0-KOHmH3HMTe PereHepaTMBHU TOMMHHM M3MepBaHMsl M 
MKoHoMMKa Ha eHepreiMKaTa. Ton e cbqo M n p e 3 ~ n e ~ ~  Ha EQ) ,,PAMflOB&CMH", KORTO ce 
CfleUMaAM3Mpa B KV(n M TOl7AMHHM M3MepBaHMR, co@TYep M Xapnyep, aBTOMaTM3aUMR, KOHCyATMpaHe no 
eHeprocnecTRsaHe, BAHHOCT Ha napa M MHxenepMHrosM ycAyrM. TeA.1 Oa~c: (+3592) 545 895 

KPHCTHSIH Cnacos e npe3~nen.r Ha ,,EKOTEXilPOP,YKT", O$MUM~A~H npencTasmeA Ha Q). ,,Armstrong" 
- flpOM3BOJlHTeA ~a 06opynea~e 3a IlapO-KOHneH3HH CTOflaHCTBa M TeXHOAOrM'leH BlaBnyX M Q). ,,CLEAVER 
BROOKS" - ~oneur ~ ~ O M ~ B O ~ M T ~ A  Ha npoMMuenM KOTAM. Q). ,E~o~exnponym'' e c n e u ~ m ~ 3 ~ p a ~ a  B 
MHXeHepMHrOBM IJeclHOCTM, BOnelUM no 3HaWTeAHa MKOHOMMR Ha eHeprMR, CBbp3aHM C PeKOHCTPYKUMR 
Ha: nap0-KOHneH3HM CTOflaHCTBa, CMCTeMM 351 ClbCTeH Bb3ayX, XAmMAHM MHCTaAaUMM, KOMflAeKCHO 

06opyneane Ha KOTeAHM MHCTaAaUMM. T e d  O~KC:  (+3592) 541 267; 542 743; 542 379. 

Cb3Ma eHeprMnHM HKOHOMMM, KOMTO !la PeHHBeCTMpa B 6bneul~ np0eKTM. Ton e MHXeHep - 
TOnAOTeXHMK. T~A. :  (4-359 064) 419 262. 



HHKOA~ Kanon~os e MHXeHep, nOKTOp, nOUeHT B T ~ x H M ~ ~ ~ c K M R  Y H M B ~ P C M T ~ T  B CO+MR, PbKOBOfiMTM Ha 
KaTenpa , ,TO~AMHH~ M xAanmtia T ~ X H M K ~ " .  Pa60TM B 0 6 ~ a c ~ r a  Ha eHeprMuHaTa B$BKTMBHOCT Ha 
T O ~ ~ A O O ~ M ~ H H M  CbOPbXeHMR, CMCTeMM M CrpallM, MOClMHPaHe M CHMYAMPaHe Ha TOnAO M M ~ C O O ~ M ~ H H H T ~  
IlpOUeCM, @ Y H K U H O H ~ H M ~ ~  aHaM3 Ha K O M ~ H H W P ~ H M  TOIlAOTeXHMWCKM CMCTeMM. Ten./ Q)aKc: (+3592) 287 
5971. E-mail: NGKGVMEI .ACAD.BG 

A O A H ~ H  HeaHos e eA. MHXeHep. flpe3MneHT e Ha @MpMa . ~ O A W  , KORTO OCMrypRBa KOHCYATaHTCKa 

nennocr B o6~acrra Ha eHeprMUHaTa e@emMB~oc~ M ~pa~c@epa Ha know-how B O ~ ~ K T M  OT 6bArapcKaTa 

MHAYCTPMR, MeHMmMbHT, MHBeCTMUMOHHM M llpMBaTM3aUMOHHM llPOeKlM. ~ ~ U M T M A  e nMCepTaUMR B 
06~acrra Ha ~ O ~ O T M K ~ T ~  M e pbKoBonMTeA Ha npoetm B EAH. 3asbpwm e MemyHaponna nporpaMa 3a 

HKOHOMMWCKO pa3BMTMe B Y H M B ~ ~ C M T ~ T ~  Ha UeHTpa/\eH AaHKaUIMp, ~ ~ A H K O ~ P M T ~ H M R .  Ton e AMPIKTOP 

Ha Memaynapon~a Mneecs~uMo~na rpyna ,,EBPOKAllMTAA" M. T~A.: (+3592) 808 500 Cba~c: (+3592) 
314 180. 

M~TOLIH KOHCT~HTHHOB e npe3mne~~ Ha <poHlla~wsl ,,EKOCAllMEHC, HacoreHa KbM eKOAOrMIIHaTa M 
etieprwwaTa e+emm~oc~ .  TOR e CT.H.C. B T e x n ~ r e c ~ ~ s l  Y~nsepccl~er B CO$MR B o6acna Ha 
eHepreTMKaTa, oKoAHaTa cpena H eHeprwiHata ~ @ B ~ G ( B H O C T .  KOOP~LIH~TO~ Ha npoem GREEN Energy. 

e Ha A M ~ ~ M K ~ H C K ~ T ~  ACOUM~ULIR Ha EH~PFMRHMT~ LIIiXeHepM B A T A ~ H T ~ ,  J$Kopn>~Mfi, CAu.  Ten.: 
(+3592) 884 351 B~TP.  353 o a ~ c :  (+3592) 807 609 E-mail: 101346.3376@compuserve.com 

U a ~ r o  U a ~ e s  e n p e 3 ~ n e ~ ~  Ha ,,llbPBA YACTHA ATEHUMI 3A  EHEP~M~HA EOEKTMBHOCT" OOa 
M3BbpluBaW KOHCyATaHTCKa, M3naTeACKa, npOeKTaHTCKa, npOM3BOnCTBeHa M BHenpMTeACKa neRHOcT B 

06nacm Ha eHeprmanaTa e@en~snoc~ ,  e~cmoa~au~s l~a  M eKoAornrrTa Ha eAempMrecKnTe ypen6n B 
flpOMMUlAeHMR M KOM~HWHO-~HTOBMFI CeKTOp M Ha ,MATHETEAEKTPMKn - @MpMa, c n e u ~ a ~ ~ 3 ~ p a ~ a  B 
06nacrra Ha flpOeKTMpaHeT0 M flpOM3BOnCTBOTO Ha eHeproe$eKTMBHM MarHMTHO TeXHOAOrMqHU 
n p ~ c n o c o 6 ~ e ~ ~ f l .  Tom e n-p M AOUeHT B Texnclrec~wsl Y H M B ~ ~ C M T ~ T  B CO@UR. M3HacR AeKUMM I70 
Pau~onanno uano~syea~e Ha eAeKTpMrecKaTa eneprm, Ene~~p0063aBe~~%3~e M EKCM~~T~UMR Ha 
eAeKTpMWCKM ypen6~. M M ~  10 flaTeHTa ~306peTeHMfl B o 6 ~ a c m  Ha MarHMTHO TeXHOAOrMrHMTe 
~ ~ M C ~ O C O ~ A ~ H U R  M e clAeH Ha A M ~ ~ M K ~ H C K ~ T ~  Acouuaunsl Ha EHeprllUHMTe MHrneHepM B A T A ~ H T ~ ,  
B o p m ~ f i ,  CAUL. T~A. :  (+3592) 702 151 ,520 439 ,835 546. 
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The Association of Energy Engineers 

The Association of Energy Engineers (AEE) is a nonprofit, non-governmental organization comprised of 
professionals, independent engineers and specialists working in fields connected with energy efficiency 
and energy management. It is a Chapter of the American Association of Energy Engineers ( M E  - . 

Atlanta, GA, USA). There is also an AEE Chapter in Plovdiv. 

Goals and Objectives 
It assists in the creation and the development of a flee competitive market for consulting and engineering 
services in the field of energy efficiency. It supports and encourages the professional development and 
growth of its members and their private companies. 

Training & Certification 
The founding AEE members participated in seminars sponsored by USAID & AEE on a wide range of 
energy efficiency problems and conducted by leading American specialists. The seminars included: 
Feasibility Studies; Project Financing; Demand-Side Management; Auditing Energy Accounting; 
Marketing; Lighting Management; Motor Management; Combustion Efficiency; Industrial Process 
Control, and others. The founding members entered a Certified Energy manager program (CEM) which 
demonstrated their working knowledge of the seminar topics. The CEM is widely recognized as the 
leader in Energy Efficiency Auditing and Implementation in the United States. The written CEM 
examination is conducted in English. 

Energy Auditing, Project Management, and Implementation 
Many of AEE members have substantial experience conducting energy audits, preparing 
recommendations for improvements and implementing their recommendations with the installation of new 
equipment and operating procedures. In the framework of the Program for Energy Efficiency in Bulgaria 
of USAID and the Ministry of Industry, the members of the chapter conducted energy 
audits in ten industrial enterprises. 

Access to other professionals 
AEE members have attend the World Energy Engineering Congress, held every year in Atlanta, GA, 
USA, which delivers over 160 presentations and showcases over 300 exhibits and where AEE members 
converse with worldwide energy equipment manufacturers and leaders in the industry. AEE members can 
publish articles in newsletters and technical publications sponsored by AEE - Atlanta. 

Publications 
The AEE members receive information on the latest technology and methods in engineering, strategic 
planning, and management for energy efficiency through four publications received monthly, bi-monthly, 
and quarterly. A library of energy engineering, auditing, management, and finance textbooks and manuals 
and manufacturer information is available for each members' use. 

- 
Services 

AEE members have, as a resource, the latest equipment to conduct on-site energy audits to provide 
immediate measurements. 
AEE members have as a resource specialized information on Cogeneration & Competitive Power, 
Environmental issues, Demand-Side Management and others. They have the opportunity to interact with 
leading American experts. 
AEE members can give competent opinions through their participation in various councils and 
committees and share their expertise with other interested organizations. 
AEE contains the following councils: 
Tke Policy Council which creates awareness and proposes solutions to Bulgaria's energy needs through 
the development of criteria and prerequisites for energy suppliers and end-users. 

- - Tke CertiJication Council which seeks to elevate the local expertise in the area of energy audits, 
management, and implementation methods through self-administered seminars and certification programs. 



AEE Members 
Bulgarian Chapter 

Christian I. Spassov is the President of "ECOTECH PRODUCTS", an official representative of 
"Av;s;rongn- a manufacturer of steam and condensate equipment systems - and "Cleaver Brooks" . a leading 
manufacturer of industrial boilers. "ECOTECH PRODUCTS" specializes in engineering activities resulting in 

energy savings from the reconstruction of steam and condensate systems, Compressed air 
refrigerators and complete boiler installations. TeVfax:(+3 592) 54 1-267. 

Deyan Yordanov is the President of "Argus 91 ", a design and consulting company specializing in WAC and 
electricity projects. Deyan holds an MS from Vama Technical University in geothermal and solar energy 
implementation and studied one year at Reading University, UK, specializing in over the heat pipe technology 
He has over 10 years' experience in HVAC project design and energy efficiency. TeWfax: (+35952) 8 ~ 4 - 6 ~ ~  ' 

Dimitar Baev is the Executive Manager of "Energy Efficient Systems, Ltd.", a company specializing in 
energy audits and installation of equipment, business development and information services. As the President 
of "Design and Business Consulting" he conducted marketing research projects for the transforming 
Bulgarian business environment. Dirnitar holds a PhD in the field of Information Technology. TeVfax: 
(+3592) 447-495 

Dimiter Shivkov is the Manager of "AMECON Consulting" which provides industrial engineering, 
operations management and process automation consulting for various industries. Dimiter has a P ~ D  in 
Control Engineering and is an Associate Professor at the Sofia Technical University. He received a Masterts 
degree in Economics and Management from Erasmus University in Rotterdam is a licensed business valuer. 
TeVfax: (+3592) 708-509. 

Georgi Rampov is a Senior Assistant Professor at the Sofia Technical University in the Thermal and Nuclear 
Power Department. He is a specialist in the field of steam and condensate heat recovery systems, thermal 
measurements and energy economics. He is the President of "Rampov & Son Company" which ~ p e c i & ~ ~  in 
instruments, steam quality measurements, software & hardware and automation designs & engineering. He 
holds an MS in Thermal Engineering. TeVfax:(+3592)545-895 

0 Iolian M. Ivanov is the President of "Ioli," a consulting company specializing in electrical audits and 
investigations, transfer of knowledge, management, investment, and privatization projects. He holds a PhD in 
Robotics and is a Project Leader in the Bulgarian Academy of Sciences. He completed an intensive MBA 
course from the University of Central Lancashire, UK. He is a Director of International Investment Group 
"EUROCAPITAL, JSC." Tel: (+3 592) 808-500; Fax: 3 14- 180 

Janos B. Zselev is the manager of "Exerg Co.Ltd." and the technical director of "CENTECH" (Center for 
Energy Technology) in Budapest. He has 10+ years of research and development experience in chemical 
engineering and since 1992 he has conducted industrial energy audits in Hungary and Bulgaria. He holds a 
PhD in the field of heat and mass transfer processes, steam generation and steam & condensate distribution 
systems. Tel: (052) 472-672; (t-3660) 303-048; Fax: (052) 463-562 

Lubomir I. Spassov is the Manager of "EnergoControl Ltd.", specializing in energy management and 
performance contracting for the Pleven and surrounding areas. "EnergoControl" has installed heating systems 
for building blocks, apartments and military schools and has generated energy savings to reinvest into future 
projects. Lubomir holds an MS degree in Engineering. Te1:(+3592)(064)419-262 

Nikola G. Kaloyanov is a co-partner of "Alpha-Pro," an energy consulting group specializing in efficient 
industrial, commercial and residential energy transforming systems. He is an Associate Professor at the Sofia 
Technical University in the fields of heat exchanger systems, heat & mass transfer, and the fbnctional analysis 
of commercial and residential heating and refrigeration. Tel: (+3592) 742-609 Fax: (+359) 526-740 

Nikola Stankov is a Project Manager in combustion systems and utilization for "TETIVA, Ltd." a company 
which specializes in energy efficiency audits and implementation of new technology, automation systems, and 
computer programs for thermal energy. Nikola holds a PhD and is a Senior Assistant Professor at the Sofia 

a Technical University in the field of boiler utilization and steam condensate systems. Tel: (+3592) 439-735 



AEE Members 
Bulgarian Chapter 

~ i k o l a  Zikatanov is the Director of "Energy Eficient Systems Ltd.", a company specializing in energy audits 
and the installation of energy efficiency equipment, business development and information services. He 
manages a manufacturing facility and various businesses in the Sofia area, including energy efficient and 
decorative window film dressing. He holds an MBA from Pittsburgh University, USA and IMC in Budapest, 
Hungary TeVfax: (+3 592)445-878 

Stefan Hristov represents "Energo Eco Iconornia Ltd.", a company which provides steam boiler energy 
investigations and financial services to support the implementation of their recommendations. 

Stefan has over 10 years' experience in the field of thermal energy efficiency. Tel: (+3592) 727- 13 1 Fax: 
(+359) 727-650 

Yordan Katzarov is the Senior Project Manager of "Risk Engineering Ltd.", a company specializing in 
nuclear reliability, energy conservation, safety, quality assurance, management studies and software 
development services. He has an extensive background in conventional power production. He holds an MS in 
the fields of power and combustion processes and is the author of Bulgarian and foreign translated articles in 
those areas. Tel: (+3592) 521-217 Fax: (+3592) 522-546 

The above members are registered Certified Energy Managers (CEMs) recognized by the Association 
of Energy Engineers in Atlanta, Georgia, USA for their achievement in energy efficiency, auditing and 
management. They Founded the AEE Chapter in Bulgaria. 

Methody Konstantinov is the president of "Ecosapiens", a Foundation for ecology and energy efficiency. He 
holds a PhD and teaches at the Sofia Technical University in the field of energetics, environment and energy 
efficiency. Tel: (+3592) 884-35 1 ext 353; Fax: (+3592) 52 1-390 

Tsancho Tsanev is the President of "Magnet Electric" a company specializing in electrical and lighting 
equipment. He is also an Associate Professor at the Sofia Technical University, lecturing in electricity, 
lighting, and motors. Tsancho holds a United States Patent for his revolutionary magnet design. Tel: 
(+3 592) 520-439 

Garabed S. Moumdjian is a professor at the Sofia Technical University and was Head of the Thermal and 
Nuclear Power Energy Department. He is the author of over 100 scientific publications. His recent research 
is directed towards energy conversion technologies and process control systems. He is a member of the 
Bulgarian National Counsel of WEC and participates in PHARE programs of EC in the Bulgarian Energy 
Sector. He is an Honorable member of AEE. Tel: (+3592) 750-175 

Plovdiv Chapter 

Boris Petkov holds an MS in Control Engineering from the University of Food Technology. He is a Control 
Engineer with five years' experience in the design and implementation of control systems. He is the President 
of "IVEL Ltd., Engineering Consulting Company." He is also one of the founders of the Bulgarian Chapter - 
Sofia and is a Certified Energy Manager (CEM). TeVfax: (+35932) 455-505 

Georgi Vangelov is an Electrical Engineer who has been working in the design, maintenance and .- 

servicing of high and low voltage electrical systems for more than 30 years. He has several inventions 
awarded for his contribution in innovative activities. He is a private consultant in the design of energy 
efficient electrical systems. He is an Advisor on illumination standards for the Bulgarian Ministry of Health. 

Prof. Dr. Ivan Dragotinov is a Control Engineer and is Head of the Automatic Control Department at the 
Higher Institute of Food Industry in Plovdiv. His professional achievements include the application of control 
theory for solving control problems in the food industry. He has presented and published over 40 papers has 
worked in the Department of Industrial Control at the Sofia Technical University 

Petko Kostadinoff holds an MS in Architecture from the University of Civil Engineering and Architecture in 
Sofia. He is the President of the Plovdiv Chapter of the Bulgarian Architectural Society. He is the owner of 
the "Architectural Consulting Company." 



Plovdiv Chapter 

Maxim Dunchev holds an MS in Control Engineering from the University of Food Technology. He is a 
Control Engineer with 14 years' experience in the design of control systems and equipment. He is the Vice 
President and one of the founders and owners of "COMECO" - the largest private Bulgarian manufacturer of 
thermostats and temperature, pH, level and humidity electronic controllers and sensors. 

Marietta Vracheva holds an MS in Control Engineering from the University of Food Technology. She is a 
Control Engineer with five years' experience in the design and implementation of control systems. She works 
as a freelance consultant in the area of control and monitoring systems. 

Minko Rusalev is the Managing Director of "Naukaenginering, Ltd." which is a subsidiary of the Bulgarian 
Union of the Scientists and provides management and engineering consulting services, mostly to 
subcontracting members of the union and outside consultants. He holds a Master's degree in Business 
Administration (Ml3A). 

Prof. Dr. Stefan Dichev has a PhD in the fields of Refrigeration and Air-conditioning. He has been elected 
as "Academician" of the Academy of Science of Ukraine and the International Academy of Science, 
Technology and Engineering. He has presented and published over 180 papers and has registered over 20 
inventions and patents. He has worked as a designer, researcher and an instructor for over 30 years in the 
fields of refrigeration, air-conditioning, and heat pump systems. 

Toma Georgiev is a Law Expert on Commercial Law in Bulgaria. He graduated fiom the Sofia University 

@ and completed his training in Business Administration. He is an expert in Performance Contracting and other 
energy related contract methods. 

Velik Petkov is a Mechanical Engineer who has been working in the design, maintenance and servicing of 
W A C  systems for more than 30 years. He has several inventions awarded for his contribution in innovative 
activities. He is the leader of the design group, "SINTZ", a subsidiary of the Bulgarian Union of the Scientists 
in Plovdiv. He is an Advisor on HVAC Standards for the Bulgarian Ministry of Health. 

For more information concerning the Association of Energy Engineers (AEE), feel free to contact the 
Chapter Coordinators, the Executive Boards and the individual members. 

Bulgarian Chapter 
Address: Sofia 1527,100 A Vassil Levski Blvd. fl.4, ap.8, teVfax (+3592) 447-495 
&Mail Internet: ALEXEES@Bulmail.Sprint.com 

Coordinator - Miroslava Mircheva (+3592) 447-495 
President - Georgi Rampov (+3592) 545-895 email:atanas@usw.bg 
Vice-president - Nikola Stankov (+3592) 439-735 
Secretary - Nikola Zikatanov (+3592) 445-878 
Treasurer - Stefan Hristov (+3592) 727-131 
Member of the Board - Dimitar Baev (+3592) 447-495 

Plovdiv Chapter 
Address: Plovdiv 4002; 56, Svoboda St; t e k :  (+35932) 455-505; 
&Mail: BPETKOV@TU-PLOVDIV.BG 
registration number 4068195 

Coordinator/Treasurer - Marietta Vrecheva (+35932) 774-591 
President - Boris Petkov (+35932) 447-563 
Vice President - Minko Russalov (+35932) 248-020 
Secretary - Toma Georgiev (+35932) 455-505 



KOHTAKTH C aPYrM nPO@ECMOHAAMCTM 
Mnoro OT weHoBeTe Ha AEVl ca yracTsyeam B C e e ~ o s ~ ~ s l  Ko~rpec rro EHeprMano M n x e ~ e p c ~ ~ o ,  
npoeewH Bcma ronwa B A T A ~ H T ~ ,  J ~ K O ~ C U K M R ,  CAU. Ha Hero Te MoraT ila r y ~ r  nan 160 nowam M na 
B M ~ T  BMT~HHM Ha H~LI 300 M~AOXMT~AM.  ~ A ~ H O B ~ T ~  Ha AEVl ce cpeura-r c n p o u 3 ~ o a w ~ e ~ ~  Ha eneprmio 
06opynea~e OT UeAMR CBRT M C BOfleIllM @MQfpM B MHSQ/CTPMRTa. L ( A ~ H O B ~ T ~  Ha AEM MOraT El ~ O ~ A M K ~ B ~ T  
CTaTMH B 6 b A e t M H M  M TeXHMreCKM M3mHMR, CflOHCOPMpaHM OT AEM B A T A ~ H T ~ ,  CAUL. 

ycnyryl 

a W i e n o ~ e ~ e  Ha AEM pa3nonara-r c MonepHo 06opynea~e 3a nposexnane Ha eKcnpectiM M ~ M ~ ~ B ~ H M F ~  M 
e ~ e p r ~ a ~ ~ e ~ c n e p ~ ~ 3 ~ .  

rlnenose~e Ha AEH pa3no~ara-r cbc c n e u ~ a ~ ~ 3 ~ p a ~ a  #n@op~au~f i  3a K O M ~ M H M ~ ~ H O T O  ~ ~ O M ~ B O ~ C T B O ,  

HeTpaAMUMOHHMTe M3TOclHMUH Ha eHeprMR, Ona3BaHeTO Ha OKOAHaTa Cpena, ~ @ ~ K T M B H O C T  Ha 

~ O T ~ ~ ~ A ~ H M ~ T O  M np.; KaKTO M C Bb3MOXHOCT 3a IlpMBAMraHe Ha BOneUM aMepMKaHCKM eKCflepTM. 



YAEHOBE HA ACOUMAUMFITA HA EHEPTMAHMTE MHXEHEPM (AEM) - 6bArAPM5l 

r e o p r ~  P a ~ n o s  e rAaseH acMcTeHr B Texnclrec~~n Yncleepc~~e~ B CO@MR, KaTenpa Ton~o M Flnpe~a 
eHepreTMKa M e cnewmm-r B o6~acrra Ha n a p o - ~ o ~ n a ~ 3 ~ m e  pereHepaTMsnu TOMMHHM M ~ M ~ ~ B ~ H M R  M 

MKoHoMMKa Ha eHepreTMKaTa. ToA e cbuo M n p e 3 ~ n e ~ ~  Ha EO ,,PAMllOB&CL1HU, KORTO ce 
CneuMaAM3Mpa B KMn M TOMMHHM M3MepBaHMR, C O @ T ~ ~ P  M Xapnyep, aBTOMaTM3aUMR, KOHCYATMPaHe no 
eneprocnecmeane, BA~XHOCT Ha napa M MHxeHepMHroBM ycAyrH. T e d  Q>a~c: (+3592) 545 895 

, Q ~ R H  Aopna~os e n p e 3 ~ n e ~ ~  Ha ,,APWC 91", npoemaHTcKa @ ~ p ~ a ,  c n e u ~ a ~ ~ 3 ~ p a u t a  B 06~acrra Ha 
eHeprMfiH0 ~ @ ~ K T M B H M T ~  OTOnAMTeAHM M BeHTMAaUHOHHM CMCTeMM 3a TbPrOBCKM M XMAMLUHM CrpaLlM BbB 

Bap~a, 6bhrapMR. ToA e 3aBbPUIMA T~xHMWCKMFI YHMB~PCMT~T BbB Bap~a  CbC CneUMaAM3aUMFI B 

06~acrra Ha ~snonayeane~o Ha reoTepMMrHa M CAbHreBa eneprm M e C ~ ~ U M ~ A M ~ M P ~ A  ema ronMHa B 

Y H H B ~ ~ C M T ~ T ~  PMAAMH~, B~AHKO~PMT~HMSI. T e d  @KC: (+3592 052) 884 613 

f l n ~ u ~ b p  6aes e ynpasmerz Ha ,,EHEPrMFlHO E@EKTMBHM CMCTEMM" 00,Q @ ~ p ~ a  cbc 
CneUMaAM3aUMR B 06nacrra Ha eHeprMAHMTe npOyclBaHMR M MHCTaAaUMM Ha 060pyn~ane 3a eHeprMAHa 
e $ e m w ~ ~ o c ~  M eHeprwen Men~mbHT.  K ~ T O  n p e 3 ~ n e ~ ~  Ha , ,DBC,  cb3napena npes 1992 r., TOA e *  
M3nbAHMA PenMUa IlpOeKTM, CBbp3aHM C IlpOyrBaHMR Ha CeKTOPM OT 6bArapcKa~a MKOHOMHKa. Ton e n-p M 

CT.H.C. 11 B 06hacna Ha aBTOMaTM3aUMRTa H HH@OPM~UMOHHHT~ TeXHOAOrMH. TeA.1 @KC: (+3592) 499 
351 

A o p n a ~  K a u a p o ~  e 3aMecTHm ynpasmen Ha ,,PMCK MHXEHEPVIHT" OOA, ocMrypmaula 
KoHcynTaHTcKu ycAyrM B O ~ A ~ C T T ~  Ha KotiBetiuHoHaAHaTa enepreTMKa, RnpenaTa enepreTMKa M 
MHayCTpMRTa. B MHnyCTpMRTa Ce M3BbpWBaT eKCnepTM3M, npOeKTM M MHXeHepMHr Ha eHeprMAHaTa 
~ @ ~ K T M B H o c T  M eKOAOrMRTa. ~ ~ B ~ P U M A  e T~xHMW!CKMR YHMB~~cMT~T B CO$MFI CbC CneUMaAM3aUMR B 
06hacrra Ha eHeprMAHMTe M rOPMBHM npOUeCM M MMa ~ ~ ~ A M K ~ U M M  B Te3M o6~ac~1.1 B 6 ~ r a p w 1  M rly)~6M~a. 
Ten.: (+3592) 951 5086, (+3592) 521 217, Q>a~c: (+3592) 954 9100. 

KPHCTHRH C n a c o ~  e n p e 3 ~ n e ~ ~  Ha ,,EKOTEXllPO~YKTu, o$~unaAe~ npencTasMTeA Ha 0. ,,Armstrong" 
- ~ P O M B B O ~ M T ~ A  Ha 06opyneane 3a ~ ~ ~ O - K O H ~ ~ H ~ H M  cTonanctea M TextioAorclren ~b3nyx M Q). ,,CLEAVER 
BROOKS" - BOneU llpOM3BOnMTeA Ha IlpOMMUJAeHM KOTAM. Q). .EKOT~X~~POJ~Y.YICT" e ClleUMaAM3MPaHa B 

HHXeHepMHrOBM ~ ~ A H O C T M ,  BOneUM DO 3HaWlTeAHa MKOHOMMR Ha eHeprMR, CBbpaHM C PeKOHCTpyKUMR 
Ha: naPO-KOHneH3HM CTOnaHCTBa, CMCTeMM 3a CrbCTeH Bb3nyX, XAaglblAHM MHCTaAaUMM, KOMnAeKCHO 
06opyn~ane Ha KOTeAHM MHCTaAaUMM. T~A./  Q)~Kc: (+3592) 541 267; 542 743; 542 379. 



e Hu~ona  Kanonnoe e MHXeHep, AOKTOP, nOUeHT B T~XHMY~CKMR YHHB~PC~MT~T B CO@MFI, PbKOBOFIMT€A Ha 
KaTenPa ,,TOMMHH~ M XAaJlMAHa T ~ X H M K ~ " .  P ~ ~ O T M  B 06hacrra Ha eHeprMmHaTa ~ @ ~ K T M B H O C T  Ha 
T O ~ A O O ~ M ~ H H M  CbOPbXeHMFI, CMCTeMM H CrPanM, MOneAMPaHe M CMMyAMpaHe Ha TOnAO M M ~ C O O ~ M ~ H H H T ~  

IlpOueCM, @~HKUMOH~AHMR aHaAM3 Ha KOM~CIHMP~HH TOIlAOTeXHMWCKM CMCTeMM. TeA.1  K KC: (+3592) 287 
5971. E-mail: NGKGVMEI.ACAD.BG . 

finour Xenes e ynpaenTer\ Ha ,,EKCEPTa OOfl M TexHwecKM nHpeicrop Ha ,,UEHTEXL' (Ue~rap 3a 
EH~PMUHM T~XHOAO~HM - 6 y ~ n e ~ l a ) .  To17 e KaHAMnaT Ha TeXHMWCKMTe HayKM. CAen nOBelle OT neCeT 
rOmHM pa3BOWHa M M3CAenOBaTeACKa neWHOCT B XMMMWCKOTO MaWMHOCTpOeHe OT 1992 r. TOW aKTWBH0 
yqacna B eneprunm ~ H ~ A M ~ M  Ha npennpmmsl B Y~rapnsl w 6 ~ r a p ~ ~ .  C n e u ~ m u c ~  e B 06~acrra Ha 
TOMO- M MaCOnpeHOCHHTe npOueCM M anapElTM, npOM3BOnCTBOTO M nap0-KOHneH3HMTe CMCTeMM. T~A.: 
(052) 472 672, (+3660) 303 048 Q)a~c: (052) 463 562. 

M e r o n ~  KOHCT~HTHHOB e n p e 3 ~ n e ~ ~  Ha @OHWULIR .EKOCAflMEHC", HaCOYeHa KbM eKOAOfMYHaTa M 
eHeprMWHaTa ~ ~ ~ K T H B H O C T .  TOW e CT.H.C. B T~XHHY~CKHR ~ H H B ~ P C H T ~ T  B CO@MR B 06~acrra Ha 
eHepretwKaTa, O K O A H ~ T ~  cpena M eHeprclhHaTa ~~$~KTMBHOCT. K o o p n ~ ~ a ~ o p  Ha npoem GREEN Energy. 
Y A ~ H  e Ha A M ~ ~ M K ~ H C K ~ T ~  Acouwau~sl Ha EHeprlla~MTe M H X ~ H ~ ~ M  B A T A ~ H T ~ ,  ~ o ~ R X M R ,  CAU. T~A.:  
(+3592) 884 351 B ~ T P .  353 @a~c:  (+3592) 807 609 E-mail: 101346.3376@compuserve.com 

Uanro U a ~ e e  e npe3~nen~ Ha ,,flbPBA YACTHA ATEHUWT 3A EHEPrMnHA EQ)EKTMBHOCTU OOCl 
M3BbpMBalUa KOHCyATaHTCKa, M3mTeACKa, IlpOMTaHTCKa, npOM3BOnCTBeHa M BHenpMTeACKa DemHOCT B 
o6~acrra Ha eneprMnHaTa e@ern~snoc~, eKcmoaTauMma M eKoAoruRTa Ha eAempMrecKme ypen6~ B 
npoMnweHMsi H KOM~H~AHO-~HTOBMF~ cemop M Ha ,,MArHETEAEKTPVIKU - @ p ~ a ,  c n e u ~ a ~ ~ 3 ~ p a n a  B 
o6~acrra Ha llpOeKTMpaHeT0 H npOM3BOnCTBOTO Ha ~ H ~ ~ ~ O ~ @ ~ K T H B H M  MarHMTHO TeXHOAOrMrHH 
n p ~ c n o c o 6 ~ e ~ ~ ~ .  Tou e n-p M nouew B T~xHMW?CKMH Y H M B ~ ~ C M T ~ T  B CO$MR. Vla~acn AeKuHM no 
P ~ U M O H ~ H O  ~sno~ayeane Ha eAeicrpwecKaTa eHeprMH, E ~ e m p o a 6 3 a ~ e ~ a a ~ e  M EKcIIA~~T~uMH Ha 
eAeKTpMYeCKM ypen6~. M M ~  10 naTeHTa 3a M306peTeHMR B o6~acrra Ha MarHMTHO TeXHOAOrMqHMTe 
np~cnoco6~en~sl M e YAeH Ha A M ~ ~ M K ~ H C K ~ T ~  A c o u ~ a u ~ ~  Ha E~eprMa~we kXeHepI.4 B A T A ~ H T ~ ,  
h o p n x ~ ~ l ,  CALL!. T~A.:  (+3592) 702 151 ,520 439,835 546. 

rapa6en M y ~ n x u n n  e np0@ecop B TeXHMWCKMR YHMBepCMTeT B CO+MR M e ~ H B U J  PbKOBOAMTeA Ha 
Katenpa ,,Tom0 M Flnpe~a E ~ e p r e t ~ ~ a " .  TOW e amop Ha nap, 100 HayrnM ~ ~ ~ A M K ~ U M M .  Hah-HOBMT~ MY 
M3CAeABaHMFI Ca HaCOYeHM KbM TeXHOAOrMMTe 3a npeo6pa3yea~e Ha eHeprMR M CMCTeMM 3a KOHTPOA Ha 
npOUeCM. Y A ~ H  e Ha 6bArap~KMR HaUMOHaAeH CbBeT Ha C B ~ T O B H ~ T ~  EneprMWna Kon@epenum M YYaCTBa 
B nporpaMaTa @AP Ha EO B 6bArapc~MH eHeprMeH cemop. Ton e nocleTeH weH Ha AEM. T~A.:  (+3592) 
750 175 



FISHER - ROSE MOUNT^" ~ a n a ~ i n g  The Process ~ e t t e ?  

The flSHER - ROSEMOUNT " family of companies offers the most 
comprehensive line of industrial measurement, comprehensive, control, and valve 
products in the world. Owned and operated by EMERSON ELECTRIC Co., a 
Fortune 100 company, each of these organizations is the world leader in its 

respective products area. ASHER - ROSEMOUNTTM locations are based in over 200 
locations in 75 countries. 

The ASHW - ROSEMOUNTTM companies bring the combined experience of 
countless years of leadership in supplying and servicing products for industrial 
markets. We offer more real-time process management solution than over process 
instrumentation or control company, and they are solutions with the proven quality 
and value that more company trust. 

The FISHER - ROSEMOUNT" family of companies: 

ROSEMOUNT MEXSUREMENT DIVISION supplies products to 
industrial process instrumentation markets that cover a full range of pressure, 
temperature, flow, and level measurement. 

FISHER-ROSEMOUNT SYSTEM, Inc. The process management 
systems available from Fisher-Rosemount System, Inc. are unmatched at 
integrating process and business information, from intelligent field devices to the 
plant wide information network. 

FISHER-CONTROLS. in virtually all cases, Fisher-Controls offers a 
product to meet your flow control need. The product line includes slidirig stem 
valves, rotary valves, pressure regulators, actuators, remote operations controllers 
and valve-mounted instruments. 

ROSEMOUNT ANAL MICAL Inc. provides unsurpassed global 
analytical capabilities for gas, liquid, combustion, and selected laboratory 
applications. 

BROOKS INSTRUMENT is a world leader in flow measurement 
and control instrumentation with the broadest product line of any flowmeter 
manufacturer. 

MICRO MOTION, Inc. is the industry leader in Corioiis technology. 
Micro Motion meters provides direct mass flow and density measurement that is 
virtually unaffected by changing fluid properties. 

DIETERICH STANDART with its Pro ~ a ?  Series and ~nnubar@ 
technology is another S is her-~osemouni" company, that provides flow 
measurement systems. 

In Bulgaria FISHER - ROSBVIOUNTm is represented by 

Process Control 
Tzarichina Str. 1 
1505 Sofia / BG 
tel./fax. : 359 2 70 35 49, 75 51 61 
fax.: 359 2 75 51 62 



FISHER - ROSEMOUNT TM Managing The Process ~ette;". 

RSHER - ROSEMOUNT" e aa~vmmn or KoMnaHw, npennararqul ruMpoKa 
raMa OT n p ~ 6 0 p ~  3a npOMMulJleH0 flpMnOXeHMe, B 06nac-r~ CBbP3aHM C 

M3MepBaHe, a ~ a n ~ 3  M ynpaBneHMe. K O M ~ ~ ~ H M F ~ T ~  e C O ~ C T B ~ H O C T  Ha EMERSON 
ELECTRIC Co. III BKntoqsa Hau 100 ~ M ~ M W ,  Bcma OT KOMTO e cBeToseH nlnep B 

CbOTBeTHaTa CM 06nac~. 
M H O ~ O ~ P O ~ H M T ~  BHeApeHM M p a 6 o ~ e q ~  B llPOM3BOflCTBOTO IlPOflYKTM Ha 

KOMnaHMFlTa L1 OTpe)t<llaT enHO OT 'iWIHMTe MeCTa Cpen npOM3BOnMTeJlMTe Ha 
~ a ~ e p e a ~ e n ~ o  06opynea~e, aHanmwM n p ~ 6 o p ~ ,  ynpasnRsauM Knanaw M 

p a 3 n p e ~ e n e ~ ~  cMcTeMM 3a ynpasneHMe M KOHTPO~. 

RSHER-ROSEMOUNT" e npencrasena B Han 75 crpaHvl no qemm csnr. 

ROSEMOUNT MEASUREMENT DIVISION - n pennara ur ~ p o ~ a  raMa 
OT npw6op~ c npoMwmeHo npMnoxeiiMe 3a ~ a ~ e p e a ~ e  Ha HanRraHe, 
TeMnepaTypa, paaxon M HMBO. l l p o n y ~ u ~ f i ~ a  O ~ X B ~ L L ( ~  nbnHaTa ~ M H M H  OT C ~ H ~ O P M  

M SMART npeo6pa3yea~en~~ no3~on~ l~au_(~  necHaTa wHTerpaqm M 

KOMyHMKauMFI, qpe3 HARP IlpOTOKOJl Ha BCHKO YCTPOWCTBO C L(M$POBM CMCTeMM 
3a ynpasnewe. 

FISHER - ROSEMOUNT SYSTEM fnc. - npennara cMcTeMM 
0 6 e n ~ ~ n s a u ~  ynpasneHMeTo Ha B C M ~ K M  HMBa - OT naiwuw M npeo6pa3yaa~en~ 
00 M H @ O P M ~ ~ M O H H M  CMCTeMM c 6 ~ 3 ~ e ~  npMJl0~eHkle. 

FISHER CONTROLS - npeNaraHa7.a OT @ ~ p ~ a ~ a  ~ P O ~ ~ K ~ M F I  

BKnKlqBa UlMPOKa raMa OT llllb3rall&l Ce M POTauMOHHM BeHTMnM, PeryJlaTOpM C 

npFlK0 nehc~~ble, M3flbnHMTenHM MeXaHM3MM M nP. 
ROSEMOUNT ANALITICAL /nc. - npennara n p ~ 6 o p ~  3a B C M ~ K M  

OCHOBHM BMnOBe aHaJlMTMtJHM M3MePBaHMFI Ha ra30Be M TWHOCTM, 38 rOPMBHM 
npouecM M HHKOM n a 6 0 p a ~ o p ~ ~  npwnaxemn. Q)wp~a~a e. mnep B m ~ e p e a ~ e ~ o  
Ha pH M IlpOBOnMMOGT M e pa3pa6o~~na HFlKOnKO TeXHOnOrMM 3a W 3 0 B  aHanM3. 

BROOKS INSTRUMENT / n ~ .  - @ M P M ~ T ~  e CBeTOBeH nuflep 6 
FlPOM3BO~CTBOTO Ha 060pyfl~a~e 38 M3MepBaHe Ha, pa3XOa M ynpaBfl5IBauM 
~ C T ~ O ~ T B ~ .  

MICRO MOTION /nc. - npennaraHa-ra OT a ~ p ~ a ~ a  nponyKuMn 
o6x~aua WMpOKa raMa OT Y C T P O ~ ~ C T B ~  38 M3MepBaHe Ha pa3xon 6 a 3 ~ p a ~ ~  Ha 
KOPMOnMCOBMA MeTOJJ.  tea^ pa3XOflOMepM M3BbpUBaT AMPeKTHO M3MepBaHe Ha 
Mac06 pa3XOn M nnbTHOCT. 

DIETERICH STANDART. C Hosata Pro ~ a r ~  Series M Annubar@ 
TexHonorMA, Dieterich Standart e npyra @ M P M ~  OT c e ~ e t i c ~ ~ o r o  Ha Fisher- 
Rosemount , KOATO ocwypma 060pyllBa~e 3a ~ s ~ e p e a ~ e  Ha paaxon Ha rasose 
M TWHOCTM. 

M ~ K ~ I o ~ M T ~ ~ ~ H  npepcrasmen Ha RSHW - ROSEMOUNTTM 3a 6bnrap.n 
e @ ~ p ~ a  " l lpo~ec K O H T ~ O ~ "  cbc cenanmqe : 

CO~MFI 1505 
yn. Uapww~a N.l 
~en./@a~c. : 359 2 70 35 49,75 51 61 
Ten .: 359 2 75 51 62 



)l,pyAecm6omo c ozpmureHa omzo6op~ocm "MI/IKPOAMHKC" e cbsgageao 
npes 1995 z. 6 Coourr. O c ~ o 6 ~ a m a  ~y geii~ocm 6knlorSa npoekmupme u npou360gcm60 
Ha memu~ecku cpegcm6a (xapgyep u coomyep) 3a a6mo~amu3upa~u cucmeMu 3a 
ynpa6~eaue Ha memoAozuwu npoyecu. Ba6 o u p ~ a m a  e pa3pa6ome~a pasnpege~e~ama 
cucmeMa 3a ynpa6~e~ue  om rem6~pmo noko~eaue MOUVON Ha 6asarna Ha 
memonozma  LONWORKS. Trr uMa peguya IIpeguM~m6a npeg goceza 
ca~qecm6y6aurume ue~mpa~usupmu cucmem 3a ynpa6~e~ue  no ornomeme Ha yeau, 
cuzypaocm, y~u6epcamocm, ygo6cm6o 3a no~s6me  u ~ B ~ M O ~ H O C ~ U  38 onmumsayurr Ha 
ynpaS~16amme npoyecu. B Herr e saodcea HOB Memog, 3awume~ cbc ~ 0 6 c m 6 e ~  
namelun, 3a 6 e 3 k o ~ m h o  u3~ep6me Ha n o 3 u u m a  Ha usnamumemume ~ e x m u 3 m .  
Heomgema racm om cucmeMama ca opzmmume co4myep~u npogykmu : cucmeMama 
3a agmucmpupme Ha uagycmpuamu ~ p e k u  QUANTAMAGNUM u pasnpege~ea no 
~ p e k a m a  GRAFCET. 

Pasnpege~e~ama cucmeMa 3a ynpa6~e~ue  Ha 6asama Ha Mogymme MOUVON 
noAyw ~ e k g p a p o g ~ o  n p u 3 ~ a ~ u e  Ha us~ok6urne INTERCHEMIE'95 6 IIapuA 
(geke~6pu 1995 2.) u ISA-Show 6 Yukazo ( O ~ I I I O M ~ ~ U  1996 2.). Trr e 6 npoyec Ha 
6~egpz16me 6 npegnpmwi  om eaepzemukama, ~ e m a ~ y p z m a ,  xumqeckama u 
xpa~~une~~o-6kyco6ama npomueaocm Ha @ p m ~ w  u Eanzapw. 

T~pzo6ckume npa6a 3a pa3npocmpa~e~uemo Ha zmama ~ o g y ~ u  om cucmeMama 
MOUVON ca 3 a k y n e ~ ~  om mepukmckama @ p ~ a  KEYSTONE - egui om 
~aii-zone~ume npous6ogume~u 6 c6ema Ha npomlllneHu h a n a ~ u  u usnamumemu 
MeXmU3MU. 

M I C R O L I N K S  LTD. 

The MICROLINKS Ltd. was established in 1995 in Sofia. The basic field of 
activities includes the design and the manufacturing of automated control systems and 
dedicated software for industrial technological processes. The company has developed a 
fourth-generation distributed control system - MOUVON, which is based on the 
LONWORKS technology and has a number of advantages over the currently existing 
centraked control systems in terms of price, reliability, versatility, easy-to-use features and 
options for the optimisation of the controlled process. The system employs an entirely new 
method which is patent-protected for a contact-free measurement of the position of 
actuators. Several unique software packages are included as an indelible part of the 
MOUVON system: the QUANTAMAGNUM system for industrial networks management, 
and the net-distributed GRAFCET. 

The MOUVON modules based distributed control system was awarded an 
international recognition at the INTERCHEMIE '95 exhibition in Paris in December 1995, 
and at the ISA-Show in Chicago in October 1996. The system is currently being 
commissioned in a number of power engineering, metallurgy, chemical and foodstuff 
enterprises in France and Bulgaria. 

The commercial rights on the distribution of the series of MOUVON modules were 
purchased by Keystone of the USA - one of the largest world manufacturers of industrial 
valves and actuators. 



G.R.E.E.N. Energy 
PROJECT PROFILE 

Dr. Metodi Konstantinoff 
G.R.E.E.N. Energy Project 
tel. / fax 807 609 and tel. 804 097 
E - mail : 101346.3376@CompuServe.Com 
42 Denkoglu str. 
1 000 Sofia 

Official Mail Address : G.R.E.E.N. Energy Project 
Dr. Metodi Konstantinoff 
1 606 -Sofia, P.O. Box 168 
BULGARIA 

The G.R.E.E.N. Energy is a Dutch - Bulgarian Project supported from 
the Dutch Government to execute ,,On site energy / environment advice for the 
communities in Bulgaria". The Dutch Agency for Energy and the Environment - 
NOVEM is the supervisor of the project. The Project is under the leadership of a 
Steering Committee where are presented different governmental, non governmen- 
tal institutions and Universities. Professor Lazar Petkanchin is elected for Chair- 
man of The STECO and Dr. Metodi Konstantinoff is the Project Co-ordinator. 

The number of employee is 5 as a permanent staff and nearly 20 
on data contract base. The main fields of activities could be sitted as follow : 

- energy management 
-generation, distribution and end consumption of heating and electroenergy 
- energy efficiency in both production and demand sides 
- energy efficiency audits in buildings, small and medium sized boiler hoses 

and in public lighting systems 
- burner system adjustment and boilers efficiency tests 
- utilisation of renewable energy sources 
- utilisation of by - products from coal production 

As most of the members are University lecturers, the main efforts are 
oriented in the following main directions : 

- reduction the energy consumption in all sectors 
- introduction of more environmental friendly means not only in the field of 

energy, but also in the other areas 
- introducing an integral approach in dealing with above topics ( not only 

technically, but also educational and socio - economic ones ) 

The G.R.E.E.N. Energy Project has experience in the field of : 
- consulting and auditing 
- feasibility studies 
- environmental impact assessments 



G.R.E.E.N. Energy 
KPATKO OllMCAHME HA flPOEKTA 

A-p M e ~ o a ~ l  KOHCT~HTMHOB 
G.R.E.E.N. Energy Project 
TeA. / @ a ~ c  807 609 M TeA. 804 097 
E - mail : 101 346.3376@CompuServe.Com 
1 000 CoCpklFI 
y~ , , a e ~ ~ o r ~ y "  No 42 

Anpec 3a KopecnoHneHum : G.R.E.E.N. Energy Project 
a-p  MeToni4 KOHCT~HTMHOB 
1 606 - CO@MFI,.. n.~.168 
SbATAPMFI 



ALEX H&Z Ltd. is a private company which was founded in 1990. 

Activity: ALEX H&Z Ltd. is a distributor of ITD Metallized Products. 
Our company is specialized in SUN-CARD window films distribution 
and installation. SUN CARD window film is a high technology product 
which is created to: 

reduce cooling and heating costs 

reduce glare 

reduce fading 

reject harmful UV rays 

provide safety 

1527 Sofia, Bulgaria 
Phone.: -+ (359 2) 943 31 58 
Fax: + (359 2) 946 1703 
For the attention of Mr. Borislav Tasev - Managing Director 

Please contact us at: 

ALEX H&Z Ltd. 
100-A, Vasil Levski Bivd. 





Energy Efficient 
10, Vasil Apriiov Str.,app. 10 
1504 SOFIA, BULGARIA 

a Sy$tems L td. PHONEIFAX: (35%2) 439-35 1 

MEPKM 3A nOA06PFIBAHE HA EHEPTM~HATA EmEKTMBHOCT 

EEC - 004 npen~ara na c T a H e  Baw napmbop M ~ O M O ~ H M K  B HaMMpaHeTo H a  
PWJeHMR M MePKM, B O n e u M  A 0  no-BMCOKa ~ @ ~ K T # B H O C T .  



EEC - OOP, pasnonara cbc c n e u u a ~ ~ c ~ ~  M eKcnepTn c BMcoKa K B ~ A M $ Y I K ~ ~ M R  M 
onuT B o6~acna  Ha e ~ e p r o n o ~ p e 6 ~ e ~ ~ e ~ o  M Ha c e b p 3 a ~ ~ ~ e  c Toss nef i~0c-r~.  Te 
M3nOA3BaT CbBPeMeHHM MeTOnM 3a eHeprMfiHM npOyqBaHM5-4 M aHaAM3M. O C H O B H ~ T ~  
WCT OT TRX C a  YnOCTOeHM CbC C€?PTM$MK~TM 3a eH€?prM~HM M e H M W P M  OT 

A M ~ ~ K ~ H C K ~ T ~  acoqMa4MFl Ha eHepr~fiHMTe MHXeHepM (AEE). 

6 

3A KOHTAKTM: 

1504 CO+MSI, 
yn. ,,B. A n p ~ n o ~ " ,  10, eT. 4, an. 10, 
~en.1 @KC (+02) 43-93-51, 
E-mail anpec: eesyst@main.infotei.bg 



ra 
mBmB adas LINTEC 

Linear Technology and  HA^-BEST" 
Unintermptible Power Systems 

A private company 

Address: 
P.O.Box 9, 1233 Sofia, Bulgaria 
Office: Tzarigradsko Shose 7th k m  

BIC IZOT (CIIT) office 268 
11 13 Sofia, Bulgaria 

Phone: (+359 2) 974 39 65,740 168 
Fax: (+359 2) 974 39 65 
GSM: (+359 88) 57 07 57 
Executives: 
Dr.Boric.lav Manfchev, President. Born 1952. 
Contact: Dr. Borislav Mantchev 
Established: 1991 
Business: 

Unintermptible Power Supplies in 
range 300 VA to 3000 kVA with 
line-interactive or double-conversion 
absolutely PO break in output power 
on-line design, 9 8% effickwy 
Generating sets 0,75 kVA to 1600 kVA 
AC (220 or 3x380 V, 50 Hz) and 
DC (24,48,60, 120 or 168 V) with 
Diesel, Gasoline or Natural Gas engines 
Development and manufacturing of DSP 
boards and data acquisition systems 
High-precision and high-performance 
analog-to-digital and digital-to-analog 
converters - 20 bits/100 Mhz 
Switching Power Supplies and Pre-Conver- 
ten with Power-Factor Correction 
Large RAID disk and magnetic 
tapefcartridge arrays 
Data coding and compression, data security 

Products: - 
Complete engineering in Unintermptible 
Power Supply and Generating Systems 
Data Acquisition and Analysis Systems 
EE 488 (GPIB) and VXIbus control 
Analog modeling 
Digital and analog filters design programs 
Switching Power supplies and converters 

Company relations: 
General distributor and Service center of 
BEST Power,a Unit of GENERAL SIGNAL, USA 
Unintermptible Power Systems - 300 VA to 3 000 kVA 
Distributor of F.G.WILSON (Engineering) Ltd., UK, 
and SDMO, France, Diesel Generator set manufacturers 



@ (AMHTEK) 

Agpec 3a kopecnoageeuux: 
Co+w 1233, n.k.9 
O@uc 
Co+ux 1113, Gy~."qapuzpagcko uloce", 7-MU b 
EMU M30T (UMMTT), o+uc 265 
Teaelpon: (02) 974 39 65,740 168 
Oakc: (02) 974 39 65 
GSM (~06uaea): 088 57 07 57 
Pbkotbgume~: 
A-p uruk. f i o p u c d  Marid. P o g e ~  1952 z. 
@up~ama e o c ~ o B a ~ a  1991 z. 
aei i~ocm: 

npoekmupa~e, gocma6ka, k o m e k c ~ o  
u m m ~ e ~ u e ,  ~ o m a d c  u o6c~ydc6a~e Ha 
HenpehcBaem 3axpaH6awu cucmeMu 
om 300 VA go 3000 kVA c rlwei&o- 
w m e p a h u 6 ~ u  "on-line" a6cohEOmo 
~enpek.bc6ae~u egHocmenemu u g6oiinonpeo- 
6pa3yBauzu UPS, c pa!hudmg 9WQ 
npou360gcm60 Ha Best Power, CAW 

E~ekmpuqecku zeHepamopu om 0,75 kVA 
go 1600 kVA, npo~e~~u6Omoko6u eg~oc)a3~u 
u mpu+a3~u 220 V u 3x380 V, 50 Hz, nomom- 
~omoko6u (24,48,60, 120 u 168 V) c gu3enoBu, 
6e~3uno6u mu  zam6u g 6uzamenu 

Paqa60mka7 npou3BogcmSo u gocma6ka 
~a c u m e m  3a 06pa6Omka Ha a ~ a ~ o z o 6 a  w+p- 
Maqw u ynpa6ae~ue Ha ~ 3 ~ e p f k H ~ m a  u 
npouecurne, GPIB (IEE 488) u VXIbus c u m e m  

IIpequ3~u u ckopoamiu a~a~ozoyu+po6u u 
~ U ~ ~ O ~ H ~ A O ~ O ~ U  npeo6pa3yBamenu - mowocm 
go 20 g6.pa3pxga7 qecmoma go 100 MHz 

i?hny~aiu 3axpa~6auzu 6~0koBe, kopekrnopu Ha 
c)akmop MOUI~IOCI~, 3auzmu u + w p u  

RALD gucko6u u ~em06u/kapmpugdc cucmenm 
Kogupa~e u kompecupa~e Ha g m u ,  3auwma 

~a u+p~auugfna 
Co4myep 3a cb6upa~e u 06pa6Omka Ha u + p -  

Mauw, mozofb  MogeAupane, kompecupa~e, 
npoekmupane Ha ~u41po8u u a ~ a ~ z o 6 u  c$umpu, 
npoekrnupatie na UMI~YACHU 3axpanBawu ~ogynu  
lIapmnbopcmSo: 

r ~ a 6 e ~  gucmpu6ymop u Cep6u3e~ u e m p  Ha 
Best Power, nogeneme Ha GENERAL SIGNAL, C w  
A6codomo ~enpek.bc6ae~u e g ~ o + a 3 ~ u  u mpu4as~u 
3ZxpaH6a~u cucmem (UPS) 

~ucmpu6ymop Ha F.G.Wilson (Engineering) Ltd, 
Be~uko6purna~uR u SDMO, @ p a ~ q u  - H a i i - z o ~ e m e  
npous6ogumenu Ha gu3enoSu zeHepamopu 8 EBpona 



Q>up~a "TPAnEH" - COQUFI u38bpwOa ~ayv~o-u3cnegoOamencka u 
npou3OogcmOe~a geu~ocm no pa3pa6ornOa~e u O~egpfiBa~e Ha cucmeMu 3a 
a8mo~amusayu~ Ha ~enpekbc~amu mex~onoeuv~u npoyecu. TFI e 
cneyuanusupa~a no ynpaOne~ue Ha: 

- npoyecume Ha gosupa~e u c ~ e c O a ~ e  Ha cypoOu~u 
- npoyeca cyxo u ~ o k p o  cMunaHe Ha Mamepuanu u pygu O monkogu 

MWlHUqU; 
- u3~epOa~e u peeynupaHe Ha HUOO 8 aOa~ka~epu, +nomayuo~~u 

knemku U gpy2U xugpomex~uvecku c ~ o ~ ~ ~ H u F I ;  
- u 3 ~ e p 0 a ~ e  napaMempu Ha Oufjpayuslma Ha cbopa>ke~u~ma u 

u3non3yOa~emo UM kamo ~ O C ~ H U  nokaaamenu npu ynpaOne~uemo Ha 
mex~onozuv~ume npoyecu. 

3a pewaOa~e Ha Bawume npo6neuu aup~ama npegnaea cnegHume 
mex~urecku cpegcmOa: 0 

2. namvuyu 3a u3~epOa~e Ha cunu. 
3. 6e3ko~makm~u gamruuu 3a ko~mpon Ha nonoke~uemo Ha nogOuk~u 

o6ekmu. 
4. Vls~epOamen Ha n u ~ e u ~ o  npe~ecrntla~e DISPLACEMARIN. 
5. Bu6payuo~e~ u~gukam0p VIBROTRACER. 
6. M~020ka~a f l ~a  ~ukponpoyecop~a cucmeMa 3a Ou6pou~gukayu~ 

VIBROTRACER 8. 
7. Pomayuo~e~ ~ L I C ~ O ~ U M ~ ~ .  

8. ~eenoben pa3xogo~ep 3a nagaw Mamepuanen nomok. 

10. Enekmpo~az~ume~ Ou6ponumamen 3a peeynupyeMo go3upa~e Ha 
HacunHu Mamepuanu. 

11. f locmo~~~omoko0u u npo~e~nuOomokoOu pezynupyeMu 
enekmpo3agbkl3a~usl. 

12. IlonnaOkoO nnbmHoMep DENSYMETER. 

Aapec 3a KOpeCl lOHQeH~MR: 

Bulgaria Tel.: +359 2 - 57 51 35 
161 8 Sofia +359 2 - 25 52 82 
46, Liubliana blvd.. Fax: +359 2 - 56 48 50 



Scientific research, experimental and manufacturing activities for continuous 
technological processes automation development and implementation. 

The TRAPEN Ltd. offers you the following technical equipment: 

1. Differential magnetic - electrical sensors and microprocessor module for 
filling level of boll mills; 

2. Power sensors; 

3. Contactless location sensors for mobile objects; 

4. Linear displacing sensor DISPLACEMARIN; 

5. Vibroindicator VIBROTRACER; 

6. Multichannel microprocessor system for vibrocontrol VIBROTRACER 8; 

7. Viscosimeter; 

8. Weight measuring device for falling material flux; 

9. Pneumatic centrifugal vibrators; 

10. Electromagnetic vibrofeeder for continuous control of loose material 
dosage; 

11. AC and DC controlled electrical drivers; 

12. Floating densitymeter. 

The TRAPEN Ltd. has experience in building of process automation systems: 
dosage and mixing of raw materials; wet and dry milling of materials and ores; 
measuring and controlling of filling level in frontcameras, flotation cells and 
other hidrotechnical equipment. A considerable part of the systems are 
licensed as inventions and have all rights reserved. 

Please, contact us for all kinds of information at the following address: 

Bulgaria Tel.: + 359 2 - 57 51 35 
1618 Sofia +359 2 - 25 52 82 
46, Liubiiana blvd.. Fax: + 359 2 - 56 48 50 

Manager: Assoc. Prof. Dr. Traycho Penzov 



E 3 U X C K  REFERENCE 

for "REFLEX ENSINEERIMG" firm. 

"Ref 1 ex engineeri g" have 1 ong and sini f icant 

experience in developing systems for control of technical 

processes in several spheres : 

- Energetics, Metallurgy, Chemical Industry, 

Greenhouses and Faod and Eeveraye  Industry, Pulp and Paper 
Ir ldustry .  

T h e  firm I-ras realised projects at tile &ovr 

merl  ti oned branches of economy using most1 y nonustandard 

solutiuns which have led t o  cunsiderablr economies of energy 

and materials as well as t o  reduction of the harmful 

emi ssions into Nature. 

The realized systems ensure dynanli c reading o f  the 

loading of power equipments (powerrlectric stations; steam 
* 

generators with industrial and central-heating function; * 

metallurgical furnaces, etc. which allows a lower energy 

consumption t o  be maintained in static conditions. The 

realization of optimal conditions is performed by using 

modified a1 y~rythntus for control. 

The economy of energy which has alre-ady been 

achieved in the built systems ranges from 8 .to 20 % 

depending on the working conditions of the power equipment. 

The employees in "Reflex engineeringD' are experts 

with high qualification in the fields of technological 

parametres, control of machines and installations objects, 
computer hard and software and others. 

' * R e f l e x  engineeringD' works not on1 y with its own 

technical solutions and equipment, it has built up systems 

including technology from major companies such as Siemens, 

H~neywel 1, AEG, Sauter , Sei bol d, Val met, Fi sher and Porter 

and others. 

Address for Carresp~ndence 
1618, Sofia "Ljubliana" str., N 48 , "Reflex engineering" 
firm. Tel/fax 56-31-81, Eny. Emil Ivanov Sapundjiev. 





AC04MALlMRTA HA EHEPrMGlHMTE MHXEHEPM - 6bArAPMR - 
B PA3BMTME 

r e o p r ~  Pa~nos  MB~HOB, npencenaTeh Ha AEM 
EQ) ,,Pa~nos M CMH", C O @ ~  

Ta~a ,  B pe3yATaT Ha Te3M HaMepeHMFI Ha USAID, 3a YVaCTMe B IlpOeKTa, llpe3 
HBeH KOHKYPC, IlPOBeneH OT M3llbAHFIBaUlaTa IlpOeKTa B HaUJaTa CTpaHa @klp~a 
RCGIHagler Bailly, inc., 6~1xa Ha6paHM 13 npencTaBMTeAM MAM TMT~AFIPM Ha llaCTHM 
@MPMM, pa60~eqn B 06~acrra Ha eHeprocnecTmaHeTo. C e ~ u ~ a p ~ a ~ a  nonroTosKa 
Ce c ~ c T o ~ L U ~  OT o 6 y r e ~ ~ e  B O ~ A ~ C T M ,  CBbP3aHM C: 

CAea KaTO Ce IlOAOXM C YCIleX IlMCMeHMFIT M3nMT 38 3BaHMeTO 
C~PTM@HIJM~~H EHeprMe~ M ~ H M ~ V K ~ P  (CEM) - enH0 MHOrO YBMaBaHO B CAU M 

CeBepHa AMepkl~a I ~ ~ o @ ~ c M o H ~ U \ H O  3BaHMe, M3AaBaHO OT ACOUM~UMFIT~ Ha 





M ~ I ' I ~ A H R B ~ A K M  OCHOBHMTe UeAM, 3 a A e r H a A M  B Y c T ~ B ~ ,  ClleUMaAMCTMTe H a  

AEM ca p a 3 p a 6 0 ~ ~ ~ ~  M n p e m a r a T  H a  s a ~ ~ ~ e p e c o s a ~ ~ ~ e  O ~ ~ ~ H M ~ ~ U M M ,  @ M ~ M M ,  

n p o M M u m e H M  n p e n n p M m m  n O ~ ~ M H M ,  K y p c o s e  3a o 6 y r l e ~ ~ e  M ~ ~ ~ K B ~ A M Q ~ K ~ L I M F I  

no: 
MKOHOMHR H a  eHeprMR B I lapOKOTeAHM M OTOllAMTeAHM UeHTpaAM; 

MKOHOMMR H a  eHeprMR B napOKOHfleH3HM CTOnaHCTBa H a  npennpMRTM9;  

M e ~ o n ~  3a n o n o 6 p ~ ~ a ~ e  T o n A o e H e p r m n H a T a  B@~KTMBHOCT, 3a e H e p r e T M u M  

M M e H M m P M  H a  nPOMMUlAeHM npeflnpM9TMR; 

0 MKOHOMMH H a  eA. e H e p r M R  B O ~ ~ ~ C T B ~ H M  C r p a n M  M I lPOMMUlAeHM 

flpeflflpMRTMR; 

L/IKOHOMMR H a  TOnAMHa n p M  UeHTpaAHO T O ~ ~ A O C H ~ ~ ~ B ~ H ~  H a  O ~ U ~ ~ C T B ~ H Y I ,  
IlpOMMLUAeHM M ~ H T O B M  CrpaJlM. 



THE BULGARIAN CHAPTER OF THE ASSOCIATION OF ENERGY ENGIMEERS - 
MOVING AHEAD 

Georgi Rampov, president of the Sofia chapter 

Rampov & Son, Co. 

The creation of the Bulgarian chapter of AEE was a result from the Eastern 
Europe Regional Energy Efficiency Program of USAID. The Sofia Chapter has the 
main aims: 

To foster the development and capability of Bulgarian energy servicing 
companies; 

To create a competitive energy service market; 

To help its members in their professional and business development; 
I . 

To inform the public for the energy efficiency problems. 

13 were the initial founder members. Now there are more than 20. The AEE - 
Atlanta helps our chapter with any kind of literature and information support. The 
USAlD has donated energy auditing measuring equipment which is very important for 
the growing up of the chapter. 

The CEM's have successfully concluded the initial project, supported by 
Hagler Bailly Inc. 

Now the chapter participates in a new energy saving project in Bulgaria - the 
pilot project in the district hospital in Gabrovo, together with Electrotek. 

The chapter has prepared a courses program for industrial plants and 
municipal companies. 

The Sofia chapter of the AEE is grateful to USAID, AEE - Atlanta and Hagler 
Bailly Inc. for their entire help and its creation at all. 





Our Product Program 

Digital Process Control System RS3 
Electronic Pressure Transmitters 
Temperature Transmitters and Sensors 
Flow Meters 
Mass Flow Meters 
Analytical Instruments for pH, conductivity, 
residual chlorine and dissolved oxygen 
OdCO Analyzers 
Analyzers for gases and liquids 
Process Gas Chromatographs 
Non-contacting Measurement Systems for level, 
density and weigh scale 
Tank Management Systems 
Indicators, Monitors, Calibrators, Power Supply Units 
and Signal Conditioners 

We are pleased to invite you and your instrumentation and process 
control specialists, to visit us again this year at the 

CONFERENCE 
Energy Efficiency Market Development in Bulgaria 

in Sofia, NDK, sala 8 
22 November 1996 

We look forward to your visit and to be able to offer more 
detailed information on our products. 

FISHER-ROSEMOUNT 

represented by: Process Control, 1 Tzarichina Str., BG-1505 Sofia 
Tel. (2) 70 35 49 
Fax (2) 75 91 43 



E M S Y S T  
Bulgaria, 1113 Sofia, boul. 'Tzarigradsko Shose" 7 km, BIZ-IZOT 

TellFax 00359/2/740269 

'EMSYST" is a private firm, which consists of 5 persons -two 
engineers in Electronics, one - in Computer Engirieering, one engineer in 
Mechanics and one technician. All members of "EMSYST" are former scientific 
workers in the lnstitute of Computing Techniques. They have developed 
complicated test systems for qualification of magnetic disks and diskettes. 

"EMSYST" was established as a private firm in 1991. We hired premises 
in the building of the Institute of Computing Techniques. We have at disposal 
a great amount of laboratory equipment, which is necessary for development and 
repair of electronic devices - power supplies, oscilloscopes, sweep generators, 
harmonic analyser, computers, EPROM programmer, etc. 

The main job of the firm is thedevelopment, manufacture and 
installation of non-standard electronic measuring devices. Some of our own 
devices, which work in many factories are: 

- Microprocessor based thermoregulator for industrial needs; 
- Room thermostat; 
- Microprocessor power factor regulator. 
Our power factorregulafor has winned a gdden medal on the Plovdiv's 

Infematiomi Fair. This regulator works successfully in ZZlfactories in 
Bulgaria. 

in 1995in c011sarfium with anufher finn #EMS YSTnhas winned a 
m p e f i f i o n  of of Prqo/ecf financed by the PHA RE Programme caiied "Actions 
Connected with Heat Efficient Use and Accounting': According to this Project 
we had to equip a laboratory for verification of heat-meters. The laboratory 
is already equipped and will start working from the beginning of 1997. Part of 
the equipment was made by ourselves. 

"EMSYST" has also worked together with the Natinal Metrological 
Center. We have three times winned competitions concerning improvement and 
automation of national reference standards. The following tasks were carried 
out: 

- lrnprovment of the accuracy and automation (connection with a 
computer) of a working place for test of tachometers; 

- Automation of a force standard; 
- Development of a tester for taximeters. 

"EMSYST" is also a distributor of the production of BadgerMeter 
Euroyrza GmbH, Germany. We offer and sell their flowmeters and levelmeters to 
the plants, we install and service these devices. 

From the brief presentation of the firm above, could be concluded, 
that the specialists of "EMSYST' could cope with the development, installment, 
engineering and service of all kinds of electronic devices. 

Three of our engineers have graduated language schools - english, 
german and french school respectively, so they could cope with all kind of 
technical documentation from western countries. 

We insist on quality for all our products. We insist also on fair 
dealing with our business-partners, 



CHEMINST - ADCTPMf l  

CHEMINST - AUSTRIA 

PRESENTATION 

CHEMINST Ges.m,b,h. - V i e n n a  p r e s e n t s  o n  B u l g a r i a n  m a r k e t  
f r o m  t h e  o r i g i n  o f  s i x t y  y e a r s .  T h e  company  o f f e r s  t w o  
p r o d u c t  1 i n e s  - a n a l  y t i  c a 1  a n d  c h e m i  c a 1  i n s t r u m e n t s  f o r  
1 a b o r a t o r i  e s  a n d  i ndus t ry  a s  we1 1 a s  m e d i  c a 1  e q u i  pment ,  
CHEMINST h a s  b r a n c h e s  B e r l i n ,  Warszawa, P r a g u e ,  Z a g r e b ,  
B u c h a r e s t ,  B u d a p e s t ,  Moscow, T r n a v a  a n d  S o f i a .  
I n  Bu1 g a r i  a CHEMINST h a s  T r a d i  ng O f  f i  c e  r e g i  s t e r e d  i n 
1 e g a l  f o r m  No 135 / 11 J u n e  1992 o f  BCIP.  CHEMINST i s 
a u t h o r i  z e d  d e a l  e r  o f  t h e  f 01 1 o w i  n g  c o m p a n i  e s  f o r  c h e m i  c a 1  
and a n a l  y t i  c a l  e q u i  p m e n t  : AMETEK, D I  ONEX, G I  LSON, CECI L, - 
DUPONT SORVALL, HAMILTON, LAB L INE,  LABCONCO, ORION a n d  
M I  TSUBI SHI . 
I n  t h e  a r e a  o f  p o w e r  e f f i c i e n c y  AMETEK i s  w o r l d  1 eader, 
T h e i  r process and anal y t i  ca1 i n s t r u m e n t s  a r e  h i  gh qua1 i t y  
a n d  r e l i a b i l i t y .  

B U L G A R I A ,  SOFIA - 1606, J 1  SPR. V I K T O R  G R I t i O R O V I C H ,  PL.4, A P . 2 5 ,  T E L E P H O N E :  510 I j Y ,  ;AX / T E L E P H O N E :  9 5 1 6 7 11 



Honeywell 

ABOUT HONEYWEL L 

Honeywell is 50,000 people in 95 countries pursuing a vision to grow profitably by delighting our 
customers and achieving undisputed worldwide leadership in control. 

Our mission is to create value for shareholders through our leadership in advanced control soluiions 
that help customers worldwide achieve their goals. 

The company has three businesses, all-linked by common technologies: 

Home and Building Control 
Industrial Control 
Space and Aviation Control 

Honeywell was founded in 1885, incorporated in 1927, and listed on the New York Stock Exchange in 
1929. The company's stock is also listed on exchanges in London, Paris, Amsterdam, Antwerp, 
Brussels, Geneva, Zurich and Basel. Based on sales, Honeywell ranks No. 195 on the Fortune 500 list 
of the largest US. industrial and service companies. 

Honeywell has a single focus: controls. It was the basis of the company's founding in 1885 with the ~ 
invention of the automatic thermostat control for home heating. Today we are a global leader in control 
technology that benefits millions of people and organizations. 

Here are a few examples of how Honeywell control solutions benefit customers: 

Enhancing Comfort 

For homeowners, our new Perfect Climate Comfort CenterTM controls temperature and indoor air 
quality. It is the first thermostat product to earn Energy StarTM designation from the U.S. 
Environmental Protection Agency. 
The Brussels International Airport, which serves more than 21 million travellers a year, depends on 
a Honeywell integrated system that provides state-of-the-art centralized control of many building 
management systems. 
At the Hong Kong University of Science and Technology, Honeywell provides temperature and 
humidity control, and fire and security monitoring for the 18-building campus. 
Honeywell is the preferred supplier of home control systems for the Walt Disney Company's new 
town of Celebration near Orlando, Florida. 

Protecting the Environment & Saving Energy 

Honeywell district heating controls for cities, such as Beijing, Moscow and Krakow, are reducing up 
to 30 percent of the energy required and reducing air pollution. 
Our energy efficient systems to upgrade buildings, such as schools and hospitals, pay for 
themselves through energy savings, which we guarantee. 
A Honeywell sensor in Maytag's revolutionary ,,smart" dishwasher automatically reduces energy 
and water consumption. 
Plantwide automation for Hoogovens Steel Works in the Netherlands has reduced carbon 
monoxide emissions by 70 percent while improving productivity. 
Our gimbal assembly on the NASA Earth Observing System Satellite ensures accurate data 
gathering for scientists monitoring the Earth's atmosphere. 

Products 

Perfect Climate Comfort Centerm Control System; SYSNetTM Facilities Integration System; , .- 

thermostats; integrated control solutions, including the TotalHomeO home automation system and the 
EXCEL 50008 building management system; controls for heating, ventilation and air conditioning 
equipment; heat recovery and energy recovery ventilators; integrated furnace and boiler controls; 
demand-side management systems; electronic and portable room air cleaners; security and fire alarm 
systems; ServiceNet remote HVAC monitoring; energy-efficient lighting equipment; utility services; and 
building maintenance services. 

TotalPlantTM open solutions, including industrial automation and control system; advanced control 
applications and professional services, such as consulting, networking, engineering and installation; 
production management software; field instrumentation; recorders, controllers and support services; 
solid-state sensors; for position, pressure, air flow, temperature and current; vision based sensors; 
precision electromechanical switches; manual controls; fiber-optic components; and solenoid valves. 

Affiliate in Bulgaria: Honeywell EOOD, 14, lskarsko Chaussee, PO0 79, 1592 Sofia 
phone: + +359 2 794027,791512, fax: t +359 2 794090,9713213 % - " ,' 



Honeywell 

X ~ H M ~ ~ A  e OCHOBaH B 1885, PerMCTpMpaH npe3 1927 M BnMCaH B Hb ~ O ~ K C K ~ T ~  CTOKOBa 6opca B 1929. 
~ M P M ~ H M T ~  aKUMM CbLUO Ca BnMCaHM Ha 6 0 p c ~ ~ e  B AOH~OH, flapM~, A M C T ~ ~ ~ ~ M ,  A~Bbplle~, ~ P ~ K C ~ A ,  Xe~eBa, 
Lllop~x M 6a3e~. Bb3 ocHoea Ha n p o n m 6 ~ ~ e  CW, Xa~mye~ e Ha 195 MRCTO B MacauMma Ha H ~ U - ~ O A ~ M M T ~  

npennpMRTMR 3a nPOMMLUAeHOCT M YCAYrM B C A U  Fortune 500. 

Xa~mye~ m a  enHa ocHosHa 3anarla: cpencTsaTa 3a ynpamewe. Ta~aea e 6 ~ ~ a  TR M npM cb3naea~e~o Ha 
$Wp~aTa npe3 1885 qpe3 W ~ O ~ ~ ~ T R B ~ H ~ T O  Ha aBTOMaTMYHOT0 TePMOCTaTHO YnpaBAeHMe 3a nOMaLuH0 
oTonnewe. n ~ e c  Hue cMe AMnepn B TexHonormTe 3a ynpamewe, OT KOMTO ce ~ O A ~ B ~ T  MMAHOHM xopa w 
OpTaHM3aUMM. 

@ W A M ~ A  B 6 b ~ r a p ~ n :  X a ~ w y e ~  E00,4,14, MCK~PCKO woce, n.K. 79,1592 C O ~ M R  
TeA.: + +359 2 794027,791512, a a ~ c :  + +359 2 794090,9713213 



"CKOPTEA - llPfl".OOA 
@ M P M ~ H ~  XapaKTepMCTMKa 

PFTMCTPAI lM5l 

P e r u c ~ p a ~ ~ ~ ~ :  perwxpupal-ca B rp. CO~MR,  0. a. 21591/16.09.93, : 11547, TOM 159, per. 1, CTP. 120. Anpec ~a 
perMcTpaunR: y ~ .  "B#xpeH"S 39A, BX. 3, rp. CO@MR, n. ~on:1618, 6b~rapMR 

CT~TMCTMY ~ C K M  !FWOY) 7 : 831067581. 

PaHbse~ HOMep no f l  nc: 3220009180 

C M ~ T K ~  B 6bnrapc~a nouletjcKa 6 a H u  rp. Cotpn~: 940 100 327 1918 

O@MC: KB."1/13rpeB1', YA. 165, 3, O@HC 207 
rp. Co$nn, n. ~ 0 ~ 1 7 9 7  
TeA.:(+359)(2)971 31 18, (2)973 3324 
T ~ A / $ ~ K c :  (4-359) (2)973 3324 
E-mail: scortel@main.infotel.bg 

OPrAHM3AuMOHHA CTPYKTYPA 

Cenre~spw 1994 - o @ ~ u ~ i l l \ e ~  weti Ha nporpaMaTa lnmarsat Partnership. 

SCORTEL-PRP Itd. * A Company's Profile * [Sp-probG.doc] 



~ ~ K ~ M B P M  1994 - nonnMcaH ~ ~ M C T P M ~ ~ T O P C K M  fiOrOBOp c Motorola GmbH (BwcGane~, 
r e p ~ a ~ m ) .  

 map^ 1995 - nOnflMCaH AMCTPM~~TOPCKM AOrOBOP C M O P C B F ~ ~ ~ C ~ ~ Y T H M K  (MOCKB~) 3a 
npenCTaBMTeACTB0 B 6bArapMFI Ha Ha3eMHM CTaHuMM Ha M H M ~ ~ C ~ T  015 (Laurentides - 
Ka~aAa M Perth - ABCT~~AMR),  p a 3 w ~ p e ~  npes asrycT 1996 r. M 3a CT~HUMR 012 
(Burum - XOA~H~MFI). . 

Anpm 1996 - AMueH3MPaHO npaBO 3a nOA3BaHe Ha TbprOBCKMTe MapKM Ha M H M ~ ~ c ~ T :  
,,Inmarsat Partnership Member", ,,Via Inmarsat". 

P ~ ~ A M ~ M ~ ~ H M  ~ ~ O ~ K T M  c ~ e n  1993 r.: 

3. np0e~~~pEiHe M M3rpa>tC9aHe Ha M m K M  MH@OPM~~MOHHM CMCTeMM 38 YaCTHM 
(PHPMM Ha 6a3a~a Ha AOKill\HM MPeXM, CbBMeCTMMM C NetWare M LANLink (1993) . 

6. M ~ C A ~ ~ O B ~ T ~ A C K H ,  HXeHepMHrOBM M TeXHOAOrMrlHM npOeKTM B O ~ A ~ C T T ~  Ha 
TeAeKOMyHMKauMMTe, B TOBa YMCA0 Ha3eMHM M MOPCKM PaAMOKOMYHMKaUMM, 
H ~ ~ ~ M H M T ~  MO~MAHM npmoxetiw Ha Inmarsat: XOAAMH~ ,,BehecU (1 993), Simex 
Ltd. (1993), RlSS International Ltd. (1994), Y e p ~ o ~ o p c ~ a  TexHoAorwHa 
rpynMpOBKa (I 994), XOAAMH~ , ,E~poe~epx~"  (I  994), COMAT A,fJ (I 995,1996), 
napaxonc~~o EM@ (I 995,1996), MOHT ((DOHA CTTn - 1995,1996). 

2. ~ P O ~ K T M  38 BeAOMCTBeHM KOMyHMKauMOHHM MpeXM M CMCTeMM. 

a s  SCORTEL-PRP Itd. * A Company's Profile * [PRP-PRFB.DOCI1.41 



1. Motorola Global Paging Operations - BulcGane~, r e p ~ a ~ ~ s l  

2. EnMHaR Ilefi~MHrOBasl CMCTeMa POCCMM - MOCKB~ 

3. Inmarsat - A o ~ n o ~  

4. Thrane&Thrane A/S - Kone~xare~, ~ ~ H M R  

5. M O P C T B R ~ ~ C ~ ~ ~ T H M K  - MOCKB~, PycMsl 

6. THEOS Software Corporation - CAU 

7. INGRAM Micro - CAU 

8. NERA Satcom Division - Hop~erm 

SCORTEL-PRP Itd. * A Company's Profile * [PRP-PRF3.DOCl1.41 



S C O R T E L  G R O U P  

COMPANY PROFILE 

MANAGEMENT TEAM 

1. Mr. Valentin Bozarov (52) M.Sc., Associate Professor in Comm.Eng., has an 
experience as a system engineer, researcher, head of department, 25 years was with the 
Institutes of the Bulgarian Academy of Sciences, last four years heads a private 
communication company. Fields of interests - telecommunications technologies and 
services. 

2. Mr. Valery Tzanov (43), Ph.D., has an experience as a system engineer, researcher, 
project manager, last 10 years was with the Central Laboratory of Control Systems 
(Bulgarian Academy of Sciences). Fields of interests - telecommunications, data 
transmission and data processing. 

3. Mr. Ivan Korobko (51), Ph.D., Dr.Sci., Associate Professor in Radio Electronics, has I 

an experience as a researcher, designer, project manager, head of design department in 
the Institute of Radio and Electronic Technologies (Sofia). Field of Interests - high 
frequency electronics, radar and antenna systems, telecommunications systems. 

PROFESSIONAL EXPERIENCE 

SCORTEL is a group of private companies with accumulated business and 
engineering experience in the following fields: 

SCORTEL is a public paging operator for Sofia city and a distributor of the paging 
products and systems of MOTOROLA; 

SCORTEL has a Partnership status in the International Maritime Satellite 
Organization (INMARSAT) and is an exclusive distributor of MORSVIAZSPUTNIK 
(Moscow) in Bulgaria and the region, as well as a distributor of other INMARSAT 
equipment manufacturers; 

3. La rae - Sca le Radio Systems 

SCORTEL has an accumulated science and engineering experience in the 
design, implementation and maintenance of equipment and corporate information 
systems; 

4. SCORTEL is in contact with government officials and institutions, well 
informed about the national regulations in telecommunications, and has gained 
experience in the application of the Bulgarian laws in the business environment. 

SCORTEL * kv. Izgrev, ~1.165, no 3, office 207 tel: (+359)-2-971 31 18 
1797 Sofia, Bulgaria fax./tet: (+359)-2-973 33 24 

.9 ' 4 

L .< 

I 
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a CURRENT ACTIVITIES 

1. Paging operator and service provider for Sofia city (started in 1993). 

2. Paging project for the ~av i~a t i on  Maritime Bulgarie (NMB) in Varna (1995). 

3. Consulting and demo system for paging technologies for the National Police. 

4. Coastal VHF radio system Area Al. Feasibility study for NMB (19;5), project design 
(1 996). 

5. Consulting on Trunking system for Bulgargaz (1 996). 

6. Project design and implementation of ,,Fleet management based on mobile satellite 
telecommunications technology Inrnarsat-C for SO MAT - The biggest transport 
company in Bulgaria and Europe (1996 - 1997). 

7. Dispatching Center and satellite communications for international transport (1996- 
1997). Contract with Ministry for education, Science and Technology (1996). 

8. Projects for satellite communications for financial and transport companies. 

a 9. System desing and feasibility study for Global Paging System of Russia (1 996). 

HISTORY 

November 1992 - Scortel Ltd. founded in Sofia. 
November 1993 -Received a license from the Bulgarian PTT for Public Paging 

Operator. 
August 1994 - Regular exploitation of the ,,SCORTEL PAGING" network. 
September 1994 -Member of lnmarsat Partnership. 
October 1995 - Member of Bulgarian Association of Information Industry (BAll) 

STAFF 

The total number of employees in ,,SCORTEL" is 24, among which: - Management - 3; 
- Development and engineering - 4 
- Marketing and sales - 2; 
- Technical and service staff - 13; 
- Financing - 2. 

Qualification of the employees: 
- Doctor of Science - 1; 
- Ph. D. - 2; 
- Engineers - 4. 

[SCORTEL * kv. Izgreu, 1.11.165, no 3, office 207 tel: (+359)-2-971 31 18 1 
(1797 Sofia, ~ u l ~ a r k  faxttel: (+359)-2-973 33 24 1 A L ([I 

r. t . "J 
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COMPANY'S PHILOSOPHY . 

1. There always are new markets for telecommunication and information services. 

2. The system approach and qualification of our staff is our power. 

3. Users and competitors are our partners. 

4. Direct personal contacts are preferable. . 
5. It's always better for people to work together. 

6. We are working for the information comfort in your life. 

SCORTEL IS A PARTNER OF: 

1. Motorola Global Paging Operations - Wiesbaden, Germany; 

2. Bulgarian Post and Telecommunications Committee; 

3. Bulgarian Telecommunications Company PLC.; 

4. INMARSAT - London; 

5. ,,MORSVIAZSPUTNIK" - MOSCOW; 

6. Global Paging Russia - Moscow; 

7. Thrane & Thrane A/S - Denmark; 

8. Navigation Maritime Bulgarie PLC. - Varna; 

9. LINCOM FS LTD. - Sofia; 

10. Bulgargaz, PLC - Sofia. 

SCORTEL * kv. Izgrev, u1.165, no 3, office 207 tel: (+359)-2-971 31 18 
1797 Sofia, Bulgaria faxltel: (+359)-2-973 33 24 2 



KOMMKOH 

n p o r p a ~ ~ p y e ~  ~ o ~ ~ p o n e p  - JUNIOR 048 - 48 B X O J ~ O - M ~ X O A ~  

n p o r p a ~ ~ p y e ~  ~ o ~ r p o n e p  - JUNIOR 160 - 60 BXOAO-M~XOA~ 

n p o r p a u ~ p y e ~  Komponep - COMICON 002/003 -126 / 202 B X O ~ O - M ~ X O A ~  

no~a3saq KOHTpOnep - JUNIOR V4 - 24 1 48 8x0~0-~3~0,qa  
f l a ~ e n ~  3a BhBeXUaHe M MHAMKaL(MR Ha @HHM - JUNIOR V2 
Te~nepa~yp~L I  npeo6pa3y~a~en~ M raJlBaHMrHM pa3AeflMTenM- 
l l p ~ 6 0 p ~  3a P ~ Y H O  ynpasneHMe - JUNIOR DMC, JUNIOR MC 
P e n e h ~ ~ y c ~ n ~ a ~ e n ~  M A ~ K O ~ ~ P M  

Mpexos~  M KOMYHWKa4MOHHM ~ C T P O ~ C T B ~  

3aXpaH~au(M ycTp0AcTBa 
Ta6na 3a ynpasne~~e Ha aCaHCbOpM, aCaHCbOpHM 6 ~ - ~ O H M ~ P M  M MHAHKaTOPM 

MHAYCTPMAJlEH COOTYEP 3 A  IlEPCOHAJlEH KOMflDTbP M OMPMEHM CMCTEMM 

O n e p a q ~ o ~ ~ ~  cpeaw M e 3 ~ q ~  38 nporpaMHpaHe ~ s n o n a e a ~ ~  OT $ ~ p ~ a ~ a  - 
WINDOWS95, DOS, C, C++, Clipper, ACCESS, PARADOX, EXCEL, VISUAL BASIC 

flp0rpaMaT0pM M OflepaTOpCKM CTaHqHM 38 CMCTeMa OT IlpOrpaMMpyeMM KOHTpOilepM 
C w c ~ e ~ a  3a KOHTPO~ 3a e ~ e p r o n o ~ p e 6 n e ~ ~ e  B npowuneti K O M ~ M H ~ T  en. ecleprm, 

ropnea, npoMMuJneH sa3p,yx, napa, Tonna M cTyaewa BoAa 
V ( H + O P M ~ ~ M O H H ~  CMCTeMa 38 flOXapOM3BeCTRBaHe 
C M C T ~ M ~  3a KOMflJleKCHO YflpaBnBHMe Ha 3~p~0f lpepa60~Ba~eJl~0 flpeJqflpM5lTUe 

C ~ T O R ~ O  ce OT +ypaxe~ sasog, MenHtqa, c m q o e ~  6a3n 
M H $ O P M ~ ~ M O H H ~  CMCTeMa 3a AMCfleYepM3a4MR Ha ra3 M e~epr0fl0Tpe6ne~LIe B 

HaceneHo MRCTO 

C M C T ~ M ~  3a &MCTaH4MOHeH KOHTPOn Ha 060pyplBa~e B IlpOMMUJneHO flpe#lpMRTMe Lfpe3 
MO#MM fl0 KOMYTMpyeMa TeJle+o~a JlMHMR 

Agpec: 1784 CO@MR, 6yn. u a p ~ r p q c ~ o  uoce 7-MM KM.(M~~AKT) 
Tene$o~: 77 11 58 
O a ~ c :  777 104 
Tene~c: 2271 1 



Company profile 

Comicon is a private company founded in1991. 
The application area of our HARDWARE and SOFTWARE is: 

- chemical and food industry; 
- energy production; 
- power consumption control, emergency and fire warning control for industrial 
enterprises and hotels; 

Last six years the activity of the company covers: 

* Design, development, production and implementation of: 
- small and medium size programmable controllers, data acquisition systems, 
remote control and operator panels 
- transmitters, isolating interface units 
- power supplies and accessories 

* We offer the next types programmable controilers: 
- JUNIOR048-IBDI, 16DOI6F1, 8AI, 4A0, RS232 
- JUNIOR160 -24D1,24DO, 8AI, 4A0, RS485 
- COMICON 002 -136Di/O, 6FI, 60AI/O, RS485, RS232 
- JUNIOR V4-24DI/O, 8AI, 4A0, RS485 

* Software based on Microsoft Windows 95, DOS 6.22, C, C++, Excell, Clipper, 
Access,Paradox: 

- development of communication between controllers, computers, operator 
stations and other control equipment, 
- local area networks and industrial communication by modems via telephone 
lines; 
- PC based software for industrial processes management and control 
including packages for low-cost IBM-PC based operator stations, packages for 
software development stations with ladder logic under lW1131-3 and editors, 
compilers, interpreters, simulators, LAN analysis and simulations; 
- least /cost formulation programs for food proccessing industry; 

Address: 

Tel: 
Fax: 
Telex: 

7-th km. ~zarigradsko chausse (IPAKT) 
1784 Sofia, Bulgaria 
(+359 02) 77 11 58 
(+359.02) 777 104 

2271 1 











a CNlKA Md 
TECHNOLOIICAL AND BUSINESS CENTER 

YOU HAVE IDEAS for new technologies and productions and you 
wish to organize your own company. In our 
Center you will find partners for the realization of 
your ideas and conditions for the development of 
your company. 

OUR PURPOSE is the building and the development of a little 
and middle innovative production companies 
through assistance, consulting, offering techni- 
cal, organization and information services, rent- 
ing offices, laboratories, production premises, 
machinery and equipment. 

WE INVOLVE young specialists and we create conditions for 
their realization. We organize education in 
industrial management for engineers. 

WE GIVE opportunity for contacts with reputed 
Bulgarian and foreign partners and for using 
all our infrastructure, which includes adminis- 
tration building, telecommunication system, 
bank, etc. 

WE PARTICIPATE in regional and national programs, in innova- 
tive and technologically oriented marketing, in 
development of a technological centers network. 

WE REALIZE with our German partners the project 
"Profiling CNlKA in a modern technological 
center". 



INCORPORATES more than 70 HIGH TECHNOLOGICAL COMPANIES 
DEVELORS TECHNOLOGIES 

PROBLEMS in the field of: 
AUTOMATION, 

ELECTRONICS, 
INFORMATICS 

OFFERS you a complex engineering services if you set up 
systems for measurement, regulation, technologi- 
cal control and operative direction of machinery, 
complex installations and technical and economic 
management of production enterprises. 

PRODUCES specialized technical and software means, printed 
plates and front panels, electrical boards, metal cup- 
boards and boxes, mechanical parts and instruments 
with high quality and competitive prices. 

TESTS in the laboratory accredited in accordance w~th the 
Bulgar~an State Standard EN 45 001, all kind of 
means of automation and data processing, cash reg- 
isters with fiscal memory and electrical equipment of 
life. 

REALIZES transfer of technologies in the field of the building, 
informatics, etc. 

Our joint activities guarantee quality, technological 
and economic effect, competitive power. 
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~~BEST UPS! mam 

P 

* IIpous6egeau om BEST POWER, CAW m c  cepn~u$ukau~ XI karecn18o no 
~aii-6ucokama cmeneH H a  IS0 9001 - 3a paspa60mka7 npou~Bogcrn6o7usxog~u1 
koampon, uacmatupae ,  cep0u3 u noggp-dka 

* A6coabm~o  ~enpekw6aehiu ~ a x p a ~ 6 a w u  ycmpoiicmSa: 
Hag 140 6a306u nlogeaa c On-line memoaozux 

egHocmeneHHu (line-in terractive UPS) u 
g f3ycruenemu (double-conversion UPS) 

* E ~ H O @ ~ H U  MOgeAU 
c n~ou~ ,~ocm 280 VA go 25 kVA c e g ~ o @ a 3 e ~  uau mpuaa3ea 6x09 

* T p u @ s ~ u  nlogenu 
c nto~.wocrn om 10 kVA go 500 kVA Ha omgettea nrogyn 

* Y e c n ~ o m ~ u  koa0epmopu 50/60Hz go 500 kW 
* I l a p a i e a ~ o  6kAhu6a~e Ha mpu@a3~ume MOCJYAU XI : 

- "zopewo" pe3epBupa~e/Bucoka ~ a g e j k y ~ o c m  
- ySemua6a~e  Ha Molwocmma yo 3 MVA 
- 69gewo pa30unme H a  cucmenlama 
- ocuzypaBaiie H a  gut~an~urtio nponiemruru ce n106apu 

* Rpezle 3a a6moaoxlna pa6oma go 40 saca 
* Cpegno B p e ~ e  Ha 6e3omkas~a pa6oma : 

- nag 17 zoguau (150 xua.~ilca) m UNITE'/I 
- ttag 10 z o y u ~ u  (100 xu,i.saca) 3a FERRUPS 

* Cuttycougawo u3xoyao ~ a n p e i k e ~ u e  c THD nog 5% npu He'iuHeeH moBap 
(no-goGipo om u . ~ u c k 0 m u m a  Ha CSA C22.3 No.107.1) 

* 3atquma om nuko6e u M ~ H U U  

- omzo0apfim Ha IEC 801-5 u ANSIiIEEE C63.41, kamezopuu A3 u B3 
* ':npemnfhp6a~e - gn 350% no u3xog 

* Pa6omeH k.n.cl. - go 98 % - 6e3 k o ~ k y p e ~ u u ~  no ukoaon~uuiiocm u 6e3 npo6,ientu c 
kiuz~amu'~upmienm 11a nohlewemwma 

* PaGomwa me3mepamypa - om 0" go 40" C 
* X'ep.vernu~1~u akyafyaamop~u 6amepuu 6e3 nocjgp-ikka u 6e3 eaiucuu H a  Bpey~u zasoBe, 

noikapo6e30nac~u 
* %]LHmep+eiic RS232 3a Bcuuku onepawoaau cucmeMu u xapyyepHu n,imn+opiwu 
* Pa3Oua1a guazaocmuka, y g o 6 ~ u  nyanioBe c 6 y k 8 e ~  gucnaeii, c 8 e r n a u ~ ~ a  u 36ykoBa 

c u z ~ a n u s a ~ u a  
* Enehlpoze~epupauyu azpezamu c ~ O ~ O ~ I ~ J N U Y H O  cmapmupme 3a 
npn;\.le~,iu80 ~anpeAie~me, eg~o@a3au u mpuaasau go 1700 kW 

* M d i e ~ e p u ~ z  H a  koarnilekm~u cucmenru 3a a6apu i i~o  u p e ~ p 0 a o  3ak;pailOaHe 

Co+us, 6ya.4apuzpagcko woce 7-MU kni 
M30T7 o+uc 268 

LINTEC kopecno~igeu~qurr: 12.33 CoQun, n.k. 9 
Tel./fas: 021 974 39 65,740 168 
GSM : 088 57 07 57 


