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CENTRAL AND EASTERN EUROPE 
REGIONAL ENERGY EFFICIENCY PROJECT 

Task Completion Memorandum 

Hungav - Energy Effiency Market Development 

Summary Task Description 

The Hungary Energy Efficiency Market Development (EEMD) task is designed to serve as a 
catalyst to assist private Hungarian firms to develop a market for energy efficiency services, and 
to develop their capability to serve this market. 

The major activities in the Hungary EEMD task are: 

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, 
ME) .  

2. Establishment of a Hungarian chapter of BEE, supply of US energy audit equipment to 
the Hungarian AEE, and assistance to develop AEE as a sustainable market-oriented 
professional association. 

Energy management programs in representative Hungarian facilities, predominantly 
industrial enterprises. Each program will include advice in energy management from 
Hungarian experts, an energy audit report, and a grant to be applied as cost-sharing 
toward the purchase of US equipment. Hagler Bailly will serve as advisor on project, 
participating in on-site activities and reviewing the work of the Hungarian experts. Each 
client enterprise will sign a contract to participate in the program, and will pay a market- 
based fee to the Hungarian consultants for the services. Hagler Bailly's services will be at 
no cost to the client enterprise. 

Hagler Bailly Consulting 
Task Completion Memorandum - 1 



4. Conference and exhibition on industrial energy management. Project results will be 
reported to Hungarian plant directors, chief engineers, production managers, and energy 
managers in a conference, with related publicity. US manufacturers of energy efficiency 
equipment will be invited to exhibit products. 

5.  Assistance preliminary to financing for industrial energy efficiency investment projects. 
Hagler Bailly will assist efforts in Hungary to arrange financing though conventional and 
innovative sources. 

Specific Goals and Objectives 

The general goal and objective of the EEMD project will be to serve as a catalyst to accelerate 
the development of a market for an energy efficiency industry in Hungary, and to assist firms 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 Hungarian private firms to provide energy 
efficiency services, equipment, and financing to industrial clients; 

2. Assess the climate for investments in energy efficiency projects in Hungary, 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 Hungarian-U.S. technical and commercial ties through linkages between energy 
efficiency associations, engineering and energy service companies, and equipment suppliers. 

Expected Outputs 

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

1. Training in energy efficiency for private sector engineers 

2. - Establishment of a Hungarian chapter of AEE. 

3. Enerw management programs in approximately 10 facilities. predominantly industrial 
enterprises. 

4. Conference and exhibition on industrial energy management. 

Hagler Bailly Consulting 
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5. Assistance ureliminarv to financing for industrial enerq efficiency investment pro-iects. 

0 Deliverables 

trip reports to AID 
monthly progress reports to AID 
energy audit training curriculum to AID 
energy audit training course materials to trainees - books, lecture notes 
advisory reports to energy auditors 
plant energy audit report summaries in English to AID 
energy audit equipment package (AEE Chapter) 
energy efficiency equipment for each plant 
conference agenda 
conference proceedings 
final report (task completion memorandum) 

Results and Next Steps 

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

e 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 Hungarian technical organizations. Over 
fifty companies were evaluated and a final selection of 1 1 companies was made (see Table 1 .). 
The primary criteria for selection centered on: 

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

Hagler Bailly Consulting 

Task Completion Memorandum - 3 



Table 1 - Participant List 

1. Miklos Gellert, Gellert Innovation Engineering Company - 
Mr. Gellert is the director of his own consulting firm located in Pecs, 
Hungary. He has an MSc in Mechanical Engineering and 15 years of 
experience in management consulting. 

2. Albin Zsebik, Jomuti Kft. - Mr. Zsebik has PhD in Mechanical 
Engineering. He has been a professor at the Technical University of 
Budapest for the past 22 years where he completed studies on energy 
conservation, with an emphasis on district heating. He is also the manager 
of Jomuti, a privately-held technical consulting company. 

3. Laszlo Soos, EPOS-WI - Mr. Soos has 17 years of experience 
as a design engineer. Mr. Soos obtained an MSc in electrical engineering. 

4. Peter Macskassy, Comptech Ltd. - Mr. Macskassy is the 
managing director and one of the founders of Comptech, a privately-held 
engineering and trade consulting company. He is a founding member of the 
Hungarian Society for Energy. Mr. Macskassy received his MSc in 
telecommunication engineering and doctorate in computer science. He 
worked for the Electronics Research Group of the Hungarian Academy of 
Sciences for 13 years and was the head of the measurement and process 
control group of the Budapest District Heating Company form 1985-1989. 

5. Tibor Nagy, Control MTI - Mr. Nagy has an MSc in Electrical 
Engineering. He has been an energy consultant for two years. His work 
includes auditing energy production and distribution systems (i.e., Tungsram 
Light Source Plant). 

6. Sandor Haragos, Energomedia - Mr. Haragos is an energy 
consultant with 12 years of experience. His projects include numerous 
energy loss surveys at industrial companies, energy conservation projects 
financed by third parties, and technology transfer. He has an MSc in 

Hagler Bailly Consulting 
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Mechanical Engineering. 

7. Gyorgy Viragh, Kontravill - Mr. Viragh has 8 years of 
experience as a design engineer. He is the director of Kontravill, a 
privately-held company with projects relating to heat storage esciency in 
buildings, underground and above surface steam and hot water pipelines, 
and industrial technologies and high power electrical systems. He has a BSc 
in Electrical Engineering. 

8. Imre Majoros, BME - Mr. Majoros is an assistant professor at 
the university with 15 years of professional experience. He has an MSc in 
Electrical Engineering. 

9. Gyorgy Sz Toth, Mr. Toth has 30 years of experience as an 
energy consultant. He obtained an MSc in Mechanical Engineering. 

10. Mihaly Szaniszlo, Mr. Szaniszlo is the head of a private 
consulting company. He has an MSc'in Electrical Engineering and 20 years 
of experience. 

11. Tibor Bartha, Mr. Bartha manages his own consulting firm. He 
as an MSc in Electrical Engineering and 15 years of professional 
experience. 



Phase 11 Training - A training program was developed and designed to suit the needs of 
Hungarian energy service companies. The program had four main elements: 

t BusinessIManagement Training: International Management Centre 
- Principles of Running a Small Business 
- Accounting/Finance 
- MarketingIClient Relations 
- Negotiating Techniques 
- StaffinglHurnan Resource Development 
- Management by Objectives 
- Legal Issues/Contracting 

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

t Motorola University: 
- Quality System Initiation 
- Organizational Mapping & Analysis 
- Total 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 gassed 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 
Infrared Thermometer - Velocity Meter 

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

Hagler Bailly Consulting 
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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 
Hungarian 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 Hungary. 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 (BEE) in Atlanta to 
participate in the USAID program by establishing local chapters in Hungary, Hungary, and 
Hungary. 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 
Romania: 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 

Hagler Bailly Consulting 
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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 Hungary would be to build upon the private 
sector approach set out in this program and further support the development of a market for 
energy services in Hungary. 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 

Hagler Bailly Consulting 
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Table 2 - Hungarian Energy Efficiency Projects 

Plant Name/Location 

MOFA Fiberboard Factory 0 
North Hungarian Waterworks 

Nitrokemia Chemical Plant r-- 
Dunaferr Energy Supply Company I 
Dunaqa-Them District Heating 

Budapesti Vegymuvek Chemical I I  

CEM 

Miklos Gellert 

Miklos Gellert 

Mihaily Szaniszlo 

Mihaily Szaniszlo 

Albin Zsebik 

Albin Zsebik 

Follow-up to Emergency 
Energy Program 

Follow-up to Emergency 
Energy Program 

Project Description 

Combustion Efficiency Improvement 
Motor Efficiency Improvement 

Facility Energy Management 

Motor Efficiency Improvement 

Steam Systems Improvement 

Combustion Efficiency Improvement 
Turbine Performance Improvement 
Steam Systems Improvement 

Facility Energy Management through Building 
Central Heating System Control 

Facility Energy Management 

Steam Systems Improvement 

Equipment 

Portable Combustion Analyzer 
Variable Speed Drives 
Digital Controller 

DDC EMS System 

Ultrasonic Flowmeter 
ComputerISoftware 
Electric Meter & Logger 

Steam Flow Meter 
Electric Meter & Logger 
Infrared Pyrometer 

Flue Gas Analyzer 
Vibration Analyzer 
Ultrasonic Test Kit 
Steam Traps 

DDC EMS System 

Demand Monitoring & Control 
System 

Steam Flow Meter 

Hagler Bailly Consulting 
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ENERGY EFFICIENCY MARKET DEVELOPMENT IN HUNGARY 
Sponsored by the US Agency for International Development 

and the Association sf Energy Engineers 

PROGRAM REVIEW MEETING - HUNGARY 
November 14,1996 

Location: Gellert Hotel 

Attendees: Certified Energy Managers; Plants participating in USAID industrial energy efficiency projects; Representatives of 
the Ministry of Industry; USAID and its contractors. 

Objective: To discuss and review energy efficiency activities, results and future directions of: (1) support to the development of 
local energy service companies; (2) establishment of Hungarian Chapters of the Association of Energy Engineers; 
and, (3) energy efficiency project demonstrations. 

0830-0900 Registration 

0900-09 15 Introduction and Welcoming remarks 
09 15-0930 AID Hungary - Country Program Description 

Dr. Tamas Jaszay, AEE Hungary 
Bruce Abrams, USAID Hungary 

Review of Project Results 

1. Demonstration Projects at Industrial Plants Moderator: Hagler Bailly 
0930- 1045 Roundtable with managers fiom 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 

1045-1 100 Coffee Break 

1 100-1200 Summarize Results of the Roundtable Discussion Moderator: Hagler Bailly 

12:OO-1330 Luncheon with Keynote Speaker 
AEE Organization and Future Trends 

Al Thumann. BEE 

2. Support to Energy Sewice Companies (ESCQs) Moderator: Hagler Bailly 
1330-1345 Introduction (Results of the ESCO Survey, Eaurent Pommier 

Highlight of some Results and Trends) 
1345-1400 Open Discussion 

3. Establishment s f  AEE Chapter 
1400-1430 AWE Chapter Status Report 
1430-1500 Open Discussion 

1500-1515 Coffee Break 

Moderator: Al Thumann, AEE 
Andras Morenth, BEE Hungary 

4. Financing Energy Efficiency - Future Directions Moderator: Hagler Bailly 
1515-1530 Global and regional trends in energy efficiency financing Laurent Pommier 

@ 1530-1545 European fmancing mechanisms Invited: Ian Brown - EU Energy Center 
1545-1615 Group Discussion Borbala Csako, IFC 

Gyorgy Vero, UNICBANC 



ENERGY EFFICIENCY MARKET DEVELOPMENT IN HUNGARY 
Sponsored by the US Agency for International Development 

and the Association of Energy Engineers 

PROGRAM REVIEW MEETING - HUNGARY 
November 14,1996 

Loeation: Gellert Hotel 

Attendees: Certified Energy Managers; Plants participating in USAID industrial energy efficiency projects; Representatives of 
the Ministry of Industry; USAlD and its contractors. 

Objective: To discuss and review energy efficiency activities, results and future directions of: (1) support to the development of 
local energy service companies; (2) establishment of Hungarian Chapters of the Association of Energy Engineers; 
and, (3) energy efficiency project demonstrations. 

5. Discussion of Energy Efficiency Issues and 
Future Cooperation 

1615-1630 Planned USAID technical assistance program 
1630-11700 Group Discussion 

2000 Dinner 

Moderator: Ira Birnbaum, USAID WIDC 
Electrotek (Larry Markel) 

Sponsored by Hagler Bailly 



ENERGY EFFICIENCY MARKET DEVELOPMENT IN HUNGARY 
Sponsored by the US Agency for International Development 

AND THE ASSOCIATION OF ENERGY ENGINEERS 

OPEN CONFERENCE - HUNGARY 
November 15,1996 

Location: Gellert Hotel 

Attendees: Representatives fiom 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 fiom Government Ministries and agencies, utilities, and other assistance 
programs; USAID and its contractors. 

Objective: To promote a market-oriented approach to energy efficiency. 

0800-0830 Registration 

0830-0845 Welcoming Remarks 

0845-0900 AEE in Hungary 

Dr. Miklos Poos, General Director, Ministry 
of Industry 
Dr. Tamas Jaszay, BEE Hungary 

Results of Demonstration Projects Moderator: Hagler Bailly 
ESCO presentation with Plant Energy Manager 

CEM plant 
0900-0930 Gyorgy Viragh, Kontravill Richter Gedeon, Komlo 
0930-0945 Ed Corcoran, Centech Dunapack 
0945-1015 Albin Zsebik, Jomuti Kfi. Dunaquatherm, Dunaferr 

1015-1030 Coffee Break 

1030-1045 Role of USAID in Hungary Tom Cornell, USAID 

1045-1 115 Szaniszlo Mihaly, Rendzertechika Nitrokemia, E. Vizmuvek 
11 15-1 145 Miklos Gellert, Innovative Engineering MOFA, Baranya Hospital 

1145-1215 Open Discussion 

1215-1330 Luncheon with Keynote Speaker Al Thumann, AEE 
Developments in the Global Energy Efficiency Market 
Concurrent Press Conference 

AEE Chapter 
1330-1345 Presentation of AEE 
1345-1400 BEE Chapter in Hungary 
1400-1415 Open Discussion 

Moderator: A1 Thurnann, AEE 
Al Thurnann, AEE 
Andras Morenth, AEE Hungary 

Financing Energy Efficiency Projects In Hungary Moderator: Hagler Bailly 
1415-1430 Global and regional trends in energy efficiency financing Laurent Pommier 
1430-1515 European financing mechanisms Invited: Ian Brown - EU Energy Center 

Borbala Csako, IFC 
Gyorgv Vero, UNICBANC 

1515-1530 Coffee Break 



ENERGY EFFICIENCY MARKET DEVELOPMENT IN HUNGARY 
Sponsored by the US Agency for International Development 

AND THE ASSOCIATION OF ENERGY ENGINEERS 

November 15, I996 

Location: Gellert Hotel 

Attendees: Representatives fiom 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 fiom Government Ministries and agencies, utilities, and other assistance 
programs; USAID and its contractors. 

Objective: To promote a market-oriented approach to energy efficiency. 

Future Cooperative Assistance Programs 
1530-1600 Current USAID technical assistance program 
1600- 1700 Open Discussion 

1700-1715 Concluding Remarks 

1715-1830 Conference Networking Meeting 

Moderator: Ira Birnbaum, USAID 
Elektrotek (Larry Markel) 

Ira Birnbaum, USAID WDC 
Bruce Abrams, USAID Hungary 
Dr. Tamas Jaszay, AEE Hungary 
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ENERGY AUDIT ADVISORY REPORTS - HUNGARY 

TAB 5 

Tab 6 

Plant 

Baranya Hospital 

Dunaferr Energiaszolgaltato Kft. 

Dunapack Rt. 

Dunaqua-Therm Rt. 

Eszakmagyarorszagi Vizmuvek Rt. 

Jacob Suchard 

Komlo Futoeromu Kft. 

Mohasci Farostlemezgyar Rt. 

Nitrokemia Rt. 

Richter Gedeon Rt. 

Energy Audit Advisor 

Robert Holzer 

Larry Banta 

Paul Wilson 

David Keith 

David Keith 

Walter Smith 

Robert Holzer 

David Keith 

Larry Banta 

David Keith 



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 
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. 

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. 



USAID - HUNGARY 
ENERGY EFFICIENCY MARKET DEVELOPMENT 

ENERGY AUDIT ADVISORY REPORT 
BARANYA COUNTY HOSPITAL, PECS 

Prepared for: 
Gellert Innovative Bureau of Engineering 

Prepared by: 
Robert Holzer 

April 15, 1994 

1. Activities 

During our work at Baranya County Hospital from March 28-30, 1994, we held meetings with 
the Economic Director, Head of the Technical Department and the Chief Engineer to review the 
hospital energy consumption and operations in fields related to energy. We inspected the Boiler 
Rooms, steam and hot water generation and distribution systems at the Central hospitals and the 
Pulmonary Sanatorium; collected information on the electricity and gas rate schedules, monthly 
energy consumptions and costs. 

2. Background 

The Hospital should be recognized for its interest in reducing their energy expenses, for allowing 
the Chief Engineer to work with us three days, and being helpful in every way -in assisting us. 

3. General Comments 

Our work concentrated on the energy consumption and operation of the boilers and the heating 
and domestic hot water distribution systems. 

* Recommend to the hospital management to establish and support employee based 
energy conservation activities. 

* Review the electric and gas rate schedules, monthly energy consumption, charges 
and explain the consumption pattern to the hospital management. 

a * Recommend caulking and the installation of window seals to reduce infiltration. 



3. 

3.1 Comments on the Boiler Operation 

* There are large surfaces uninsulated on the heat exchangers and pipes. They 
should be covered with thermal insulation of sufficient thickness and quality. 

* Collect climatological information to be able to calculate heating related savings. 

* Heating degree days are calculated as follows: 

Average Daily Temperature = Max. daily outdoor air temp. - Min. daity outdoor 
air temp. /2 

Degree Day = 18 "C - Average Daily Temperature 

Annual Heating Degree Days = Sum of Degree Days 

* Johnson Controls might give you competitive bids for the new automatic 
temperature controls. Their representative is located in Budapest at Madach Imre 
ut 3. Telephone: 122-9201. 

* Gather information on the hot water circulation pump at the Central Hospital to 
determine the need for replacement. 

3.2 Comments on the Domestic Hot Water System 

* Contact manufactures representatives and ask for proposals to install new 
controls. 

* Contact manufactures representatives and ask for proposals to install new heat 
exchangers. 

3.3 Comments on the Electrical Systems 

* Assist the hospital in continuing the installation of compact fluorescent lamps. 

* Contact Tungsram and other local manufacturers to find electronic ballasts and 
energy efficient (T-8) fluorescent lamps. 

* Consider the use of occupancy sensors to control the lights in periodically 
occupied rooms. 

* Consider the use of occupancy sensors combined with timers for the corridor 
lights. 



4 . Project Activities 

The following completion schedule was suggested by you: 

Data collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  April 1. 1994 
Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  April 1 1. 1994 
First draft report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  April 15. 1994 
Translation of executive summary and recommendations. 
fax to advisor for quality review . . . . . . . . . . . . . . . . . . . . . . .  April 18. 1994 
Second draft report . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  April 25. 1994 
Oral presentation to hospital . . . . . . . . . . . . . . . . . . . . . . . . .  April 27. 1994 
Preparation of the English language report . . . . . . . . . . . . . . . .  April 30. 1994 



USAID - HUNGARY 
ENERGY EFF'ICIENCY MARKET DEVELOPMENT 

ENERGY AUDIT ADVISORY REPORT 
DUNAFERR ENERGIASZOLGALTATO KFT 

prepared for: 
Albin Zsebik, CEM 

prepared by: 
Larry E. Banta, Ph.D. 

RCGIHagler Bailly, Inc. 

January 31, 1994 

1. Activities 

During our work together at Dunaferr Energiaszolgaltato Kft. from January 18-28, 1994, we held 
interviews with the General Director, Technical Director, Economic Director, and senior 9 managers to carry out Limited reviews of the technical operations. We inspected heat and power 
generation facilities. We reached agreement on possible equipment to be supplied for 
improvement of boiler efficiency, testing of steam traps, and testing of turbine vibration. We 
provided advice to the General Director on technical operations and business strategy. 

2. Findings 

Dunaferr Energy should be congratulated for taking several major steps recently to restructure its 
operations, including: 

Restructuring the energy generation co. into a separate limited company (Kft). 

Studies to improve efficiency of steam generation and poer generation (boilers and 
turbines) 

Plans for refurbishment of boilers. 

Plans for expansion of cogeneration system, using gas turbines or a large steam 
turbine with extraction and condensing 

a 
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3. Recommendations 

General Comments 

There are still many areas of the plant that we have not seen. Check out the district heating water 
system--the turbine, heat exchangers, pumping system, etc. This is obviously a big user in the 
winter, and in itself a complex system. 

Most of the focus of our discussions to date has been on the boilers and steam system. Over the 
next few weeks, look carefully at the electrical consumption. Survey the forced draft, induced 
draft and feedwater pump motors for the boilers, and try to determine if they are loaded in 
proportion to the boiler firing rate. Survey lighting. Their internal useage is nearly constant at 
7 MW, regardless of their electric output. There might be ways to cut their internal fixed 
consumption--it seems a little strange that it is nearly independent of the steam production rate. 

Specific Suggested Actions 

The energy audit should develop a number of suggested actions, and from these assemble an 
action plan. We offer the following ideas are suggested actions for Dunaferr: 

1.  Stabilize Load on Larger Boilers at Optimum Levels. 
Investigate stabilizing the load on the larger boilers at about 80% of capacity and using the smaller 
boilers to absorb load swings. Repeated large load swings seriously degrade efficiency. The 
largest and most efficient boilers can be base loaded at their maximum efficiency points by setting 
the controls to manual while allowing the smaller boilers to swing. Some careful studies should 
be done to determine maximum and minimum aggregate loads and how to properly stage the 
boilers to allow adequate swing capacity while using the most efficient boilers the most and while 
burning the highest percentage of industrial gases possible. **See also #4, which may impact this. 

2. Repair 0 2  Sensor on Boiler #9 and Optimize Combustion Efficiency. 
Take 0 2  readings on boiler #9 to determine its operating status. Find out what type of 0 2  sensor 
the #9 boiler hasfneeds and procurement details. I suspect they are running very high excess air 
in this boiler and a correction of this would constitute a very good ECO. 

3.  Check 0 2  Sensor on Boiler #2 and Optimize Combustion Efficiency. 
Boiler #2 is either running too lean or has a defective 0 2  sensor. If the airffuel ratio is too lean, 
there is a serious safety threat since the stack gases will contain CO. Check the stack to verify 
the 0 2  reading. If 0 2  is really 0.4%, try checking CO but be careful not to poison the CO sensor 
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(this would happen in a stack with more than 4000 ppm CO). It might be wise to run an initial 
check using the Fyrite liquid 0 2  analyzer. If the Fyrite tests verify the plant fixed 0 2  sensor 
reading, try taking a quick CO measurement with your electronic analyzer. Watch the CO 
readout, and pull the probe immediately if the reading goes beyond 4000 ppm. Adjusting the 
airlfuel ratio on this boiler would constitute a good ECO, since high CO readings indicate 
unburned fuel in the stack gases. 

4. Modify Burner Firinrr Practices. 
Find out how the airlfuel ratio controllers work for each boiler--they may be different for different 
equipment. From what we saw, I believe they have one large damper at the forced draft fan 
which sets a pressure level in the combustion air manifold. Each burner then has an individual 
damper to set the combustion air flow based on the firing rate. However, the four burners on the 
front of #9 were also mechanically linked together for the firing rate control, and I couldn't see 
a way to shut off the airflow to burners which were not firing. This is my speculation only. and 
should be verified. The system may be different for different boilers. However, if this is true 
they are blowing large amounts of excess air into the boiler whenever they shut down a burner. 
It would be much better to run all the burners at low firing rates than to shut down two and run 
the other two at high f ~ e .  Running all the burners might also give better heat distribution within 
the boiler as well, and is a no-cost ECO, since only the operating procedure need be changed. 

5. Reduce Boiler Blowdown: Monitor and Control Amount of Blowdown to Maintain 
Acceptable Water quality. 
Get copies of the logs of their boiler water quality tests and check to see if they are blowing down 
too much water. They test water quality twice per shift, but don't seem to use the data in 
adjusting blowdown. It is likely that they simply use the tests to make sure the boiler water 
quality is above a certain level, and it probably never fails the test, so they don't worry about it. 
If this is true, they are blowing down too much water, thus wasting energy. 

6. Reduce Excess Air in Boilers 3.7 and 8. 
Although they are quite'new, both boilers 7 and 8 were Sunning at 5 % 0 2  in the stack before the 
air preheater. Boiler #1 was at 3.4%. These readings are very high. Boiler #3 was only burning 
natural gas, and should be able to get down to 2% or less 02 .  Boilers 7 and 8 were burning 
mixed gases and may not be able to go that low, but they are still running about 50% excess air 
and they should be able to do much better than that. This may be tied in to how many burners 
they had shut down at the time--see suggestion #4. They may be able to trim this easily by 
turning on all of the natural gas burners and running them at low fire rather than running only 2 
of them. 

7.  Find and Repair or Replace Leaking Steam Traps. 

a 
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Mr. Mudra estimated that up to half of their traps were bad. The payback on leaking steam traps 
is usually less than a year. Make a small survey using your ultrasonic tester and see if you can 
find some to do the calculations on and write up. 

8. Increase Steam Temperature to Turbines. 
The turbines are rated for 39 bar steam at 440 C. However they are only generating 36 bar steam 
at temperatures from 420-430 C. They currently desuperheat the steam in the boilers by using 
a water spray, so increasing the temperature to the turbine would probably cost nothing. The only 
possible negative effect would be if they end up with too much superheat in the extraction steam. 

9. See if Steam Pressure Can be Increased to Turbines. The same logic applies here as in the 
steam temperature issue. I have separated them because increasing the steam pressure is more 
complex and more costly than increasing the temperature, and should be analyzed more carefully 
before you suggest it. They will have to reset all of their boiler controls (this should not be 
difficult, but it isn't free, either). Also, although the turbines will run more efficiently at the 
higher steam pressure, there will also be an energy cost to boost the pressure. They will have to 
burn more fuel and spend more feedwater pump energy to produce the higher pressure. These 
differences can be easily calculated from the steam tables or Mollier diagram. 

10. Institute Better System of Daily Reports to Track fiquipment Operating Efficiency. 
They are very focused on collecting data and installing meters, but don't seem to be using the data 
as feedback to operations managers or equipment operators. Even the person responsible for 
supervising the operation of the boilers does not get any data on the daily efficiency of their 
operation. 

11. Check Electric Contract Peak Demand Against Actual Needs 
Analyze MVM electric bills and historical data to determine if the annual contract demand can be 
reduced. 

12. Investigate Losses and Heat Transfer 
Use portable thermocouple kit to carry out monthly performance tests to determine temperature 
drops along heat supply system. Investigate sections having high heat loss. Investigate 
substations where return temperature is high, indicating poor heat transfer. 

13. Investigate the Establishment of an Energy Services Division as a Profit Center. 
David suggested this during the interview with Mr. Sandor and with Mr. Kenyeres. They really 
need an internal group of technical people whose primary job is to identify ECOs company wide, 
and to contract to outside companies as time permits. All work inside or outside would be on a 
contract basis, bringing profits into Sandor's company to replace losses from the reduced energy 
sales to clients. 
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Supr.pr.estions for Longer-Term Studies as Follow-on Work 

1.  Reduce Steam System Load Swings. 
We know that some of the swing on the 6-bar system comes from the waste heat boilers at the 
converter. Mr. Sipos claimed that these boilers can produce swings of up to 160 tlhr of steam. 
They may actually be hurting themselves by running the converter boiler--at least if they only 
generate 6-bar steam with it. Production of that steam reduces the amount of steam that goes 
through the turbines to generate electricity and leads to underloading of both the boilers and 
turbinelgenerators. It greatly complicates the process of boiler dispatching and control. What is 
the value of 6-bar steam produced by the cogeneration system versus that produced by the 
converter boiler? A detailed study of this issue is beyond the scope of a normal energy audit, but 
you might pursue it as follow-on work under a separate contract. 

2. Develop a Turbine/Generator Dispatchin? Strategy. 
Given that they generate using extraction turbines and backpressure turbines, variations in steam 
demand will affect the electric generation output. See if you can get detailed enough data to see 
if the generator output swings are timed with the converter steam production. In any case, there 
may be an opportunity for some optimization of the generator dispatching. They seem to like to 
run all of their backpressure turbines at part load rather than running some of them hard and idling 
the others. They hurt the turbine and generator efficiency when they do that. 

3. Reduce self-consumption of power 
Check to see if operators are really using the 2-speed drives they have available for boiler fans. 
Begin application of adjustable speed drives (variable frequency control) in boiler fans and 
pumping applications, including the main supply pumps for district heating (Dunaqua-therm has 
tried but is limited - there seems to be a need for flow control from the supply end). 

4. Total Productive Maintenance 
Use computer software, planning schedules, and other techniques to improve maintenance 
department's ability to carry out preventive maintenance. Move toward a system of Total 
Productive Maintenance. 

4. Next Steps 

Prepare energy audit report to Hagler Bailly and USAID, using forms provided. 

Complete energy audit report to Dunaferr, according to terms of your contract. 

e 
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DEAN OLIVER PROJECT 94-1 8041DUNAPACK 
March 9, 1994 

SUMMARY 

The Dunapack mill is operating at a reasonable level of energy usage as compared 
to world standards. There are no obvious large energy reduction projects available 
for low capital cost. While not a direct energy project, some help could be given to 
this facility with regard to  developing their Management Information System (MIS) 
on their computer network. This would make energy measuring tools more readily 
available to the mill supervision. 

CONCLUSIONS: 

1 / There do not appear to be any low cost energy reduction projects available that 
Dunapack can implement. 

2/ The current computer data base is not utilized to provide useful management 
reports. 

RECOMMENDATIONS: 

1 / With the assistance of the mill supervision, design and develop MIS reports that 
will give meaningful data summaries. These could then be analyzed to  monitor 
energy consumptions and to control them. Some statistical software may be 
required or desirable. 
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DISCUSSION: 

The consulting team of: 

Ed Corcoran 
Gabor Janko 
Ferenc Varga 
Jozsef Marton 
Paul Wilson 

Traveled t o  the Dunapack paper mill in Budapest, Hungary. 

There, w e  met with: 

Dr. Janos Hamar Mill Director 
Varga Laszlo Power Rant Manager 
Ferenc Tompa Engineering Manager 
Laszlo Sarai-Szabo Paper Mill Technical Manager 

During the first day at the mill, the following possible energy saving projects were 
considered: 

Paper Machine Drying Steam Usage 
Water Usage on the Paper Machines 
Reuse of Water f rom the Paper Machine Vacuum Pumps 
Reuse of Excess Paper Machine Water 
Condensate Return 
Sewer Losses 
Superheat in Steam 
Economizers on the Paper Machine Air Exhausts 
Use of Savealls for Excess Water Clarification 
The use of Refiners rather than Jordans 
Quality Improvements 
Improved Maintenance 
Salvage Winder 
Inventory Control 
Building Heating System 

Upon further examination over the next three days, none of the above possible 
projects, except Items 12 and 15, were found t o  be feasible. The following reasons . 
are given: 
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11 Paper Machine Drying Steam Usages were calculated and found t o  be very 
reasonable. These calculations were generally substantiated by steam records 
submitted t o  Gabor Janko. 

21 Fresh Water Usage on the Paper Machines is limited t o  use on the wet  end 
showers. Since there are no Savealls on the paper machines, the option of 
using clarified white water on showers in lieu of fresh water does not exist. 
,The cost of  adding Savealls is summarized in Item 9, below. 

31 Reuse of water from the Paper Machine Vacuum Pumps is not an option as 
there are no separators in the vacuum systems and no  physical place t o  install 
them. Dirty water from the paper machines ends up in the seal water. 

41 Reuse of Excess Paper Machine Water - the secondary fiber pfants are already 
using as much excess paper machine water as possible. 

51 Condensate Return. Overall condensate being returned t o  the steam plant :is 
between 75 and 80%. This might be marginally improved. However, w e  could 
not identify any point discharges of condensate that could easily be collected 
and returned. 

@ 61 Sewer Losses are not excessive. 

7/ Superheat in Steam is evident only in the steam that feeds the after size press 
section of dryers on the No. 16 Paper Machine. This section of dryers has 
excess drying capacity. Therefore, ensuring a source of desuperheated steam 
is not economical. 

81 Economizers on the Paper Machine Air Exhausts already exist and are operating 
t o  preheat outside air being fed into the machine room. 

91 Use of Savealls for Excess Water Clarification. A Saveall would be required for 
each paper machine. The cost is about $1,250,000 for each Saveall. Savings 
would be approximately one ton per day of fiber and 8 0 0  literslminute of water 
on  No. 14 machine, and four tons of fiber and 1300 literdminute of  water on 
No. 16 machine. The cost of Savealls cannot be justified in todays market. 

101 The use of Refiners rather than Jordans would save energy since about 75% of 
the power that is now put into the Jordan is used to  turn the device. A Refiner 
only consumes about 33% of the applied power in driving it. A new double disc 
Refiner t o  replace the existing Jordans on No. 16 Machine would cost about 
$750,000. Payback would be in the order of several years in today's economy. 
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11 / Quality does not seem t o  be a major problem as the mill records show that only 
8.4% of the gross production is rejected on No. 1 4  Machine and 3.7% is 
rejected on No. 1 6  Machine. An overall reject rate of about 7.5% (including 
winder trim, slabs and reject rolls) is a reasonable standard. Overall, the mill 
more than meets this. 

Improved Maintenance will improve the paper machine running time and 
efficiency. Thus, its effect on energy improvement is only indirect. One 
maintenance item that w e  felt could improve the sheet drying and surface 
quality of  the paper on No. 1 6  Machine was the installation of doctors on all the 
dryers on this machine. The surface condition of a number of dryers is very 
poor, thereby decreasing the heat transfer t o  the sheet from the dryer and also 
creating a rough surface on the sheet. There also needs t o  be a systematic, 
regular cleaning of all doctors. 

The downtime report for both paper machines for the month of January was 
reviewed. No. 14 operated at 81 % up-time when holiday t ime was taken out. 
The biggest single source of downtime was planned maintenance. The balance 
of the downtime was largely normal papermaking problems and could be 
reduced somewhat. No. 1 6  machine operated at 89.9% uptime when holiday 
time was taken out. This compares very well w i th  the North American target 
of 88% up-time. 

131 A Salvage Winder would allow rolls rejected for stars, poor starts and other 
winder related problems t o  be cut down and sold as narrower rolls, rather than 
repulped. However, a salvage winder would cost about $1,000,000. The 
actual need for a salvage winder has not been determined. 

141 Inventory Control does not seem to be a problem. We did not see a large 
inventory of raw material and finished product appears to  be shipped very soon 
after production. 

In addition, the press section on No. 1 6  paper machine could be replaced with a press 
section resembling the one on No. 1 4  paper machine. This wouid result in a reduction 
in moisture of about 5% in the sheet going to  the dryers and would allow a production 
increase of about 25%. The cost for such a rebuild would be about $2,000,000. 
Such a project should be deferred until additional tonnage is required from this paper 
machine. 
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BUILDING HEATING SYSTEM: 

a A number of areas were found t o  be heated in an inefficient manner. These areas 
should not be heated in their current fashion. These are detailed in a separate report. 

MANAGEMENT INFORMATION SYSTEM Reports: 

The amount of information available on the computer system is very extensive. 
However, so much information is available that it becomes confusing. We recommend 
organizing this information into digestible packages and not reporting certain 
information at all unless specifically requested. Some examples of this might be: 

Boiler feed water; Boiler make-up water; Steam production 

Steam use for each paper machine; Gross paper production from each paper 
machine; Net paper production from each paper machine; Paper rejects report; 
Tonnes of steam required per tonne of gross paper production 

Weight of waste t o  No. 16 pulper; Weight of good fiber from No. 16 secondary 
fiber plant; Steam used in No. 16 secondary fiber plant; Steam used per tonne 
of good fiber; Paper machine water used; Fresh water used; Water used per 
tonne of good fiber 

The above are meant to be only examples, not an all-encompassing list. Actual reports 
would be developed wi th  Dunapack personnel. 

A number of representative Management Information Summary Reports from an 
operating U.S. mill are included in the Appendix for information. Also, a number of 
reference sheets have been included that give an overview of automation systems 
hierarchy and system functions. It is hoped that these latter sheets will give some 
insights. 

In general, there are three types of information for any level of operations or 
management. Each level of  management will place different importance on the 
information reported and available. Therefore, the information presented t o  each level 
of management will be somewhat different. 

The three types of information fall into the following categories: 

1/ Essential t o  run the operation or t o  do one's job. 
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21 Good information t o  know, but not absolutely essential. 

31 lnformation that is of no use. 

When creating MIS reports for different levels of management and operations, one has 
to  know what types of information are of interest t o  each group of people. For 
example, a financial person does not want to know what the speed of a paper machine 
has been. He is more interested in the number of tons shipped. However, the 
operations supervisor needs t o  know the paper machine speed and the number of tons 
shipped. 

Having identified the type of information that each level of management judges 
essential, this is the only information that is routinely printed out for each group of 
people. lnformation from category 2 is usually available on a computer screen and the 
whole screen can be printed out, i f  required. Category 3 information is generally not 
reported at all and is available only by inquiry. In this fashion, people get the 
information that they need without having to sort through many pages of information, 
some of which is of no interest t o  them. 

STEAM SYSTEM REVIEW: 

Steam traps were reviewed by Jozsef Marton. The steam distribution and condensate @ network was reviewed by Fersnc Varga. Separate repons by these individuals will be 
issued. 

PAPER MACHINE STEAM AND CONDENSATE SYSTEMS: 

Approximate drying requirements were calcuiated for both No. 1 4  and No. 1 6  paper 
machines. We calculated that the No. 1 4  machine, when on 70 gmlsq meter paper, 
would be expected t o  make 125  tonslday, given an operating t ime of 88%. This 
corresponds t o  an instantaneous steam usage of 2.93 tons of steam per ton  of paper 
produced. The No. 16 machine, when on 150 gmlsq meter liner, would be expected 
t o  make 1 3 5  tonslday, given an operating time of 88%. This corresponds to  an 
instantaneous steam usage of 2.82 tons of steam per ton  of paper produced on that 
machine. These steam requirements were found t o  correspond t o  evaporation rates 
of less than 15  kilograms of water evaporated per square meter of dryer surface. This 
indicates that the dryer sections are capable of drying more paper than they are. 

Condensate being returned from the paper machines appears t o  be nearly 100%. 
While w e  were at Dunapack, we could only find some condensate leakages from a few 
flanges that had bad gaskets. Also, no live steam was being sparged into the wire pits 
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or other places that are frequently used to heat the white water. It is our opinion that 
very litt le will be gained by attempting to  recover more condensate. We did have @ difficulty in determining the amount of condensate being returned t o  the boiler house 
as the quantity of  boiler make-up water was not easy t o  obtain. As noted in the 
section on Management Information System Reports, a more easily read summary of 
water supplied t o  the steam plant would be helpful. 

At this time, w e  would like to  briefly discuss the measurement of returned condensate. 
In general, if the condensate t o  be measured contains any flash steam at all, there is 
no known f low meter that can reliable measure such a stream. In addition, t w o  phase 
f low (such as occurs in condensate lines) will rapidly destroy any meter that has 
moving parts. On the other hand, the quantity of boiler make-up water and the 
quantity of boiler feed water are both fairly readily measured in an accurate and 
reproducible manner. Thus, an indirect measure of condensate returned can be 
calculated by  taking the difference between the quantity of boiler feed water used and 
the quantity of  make-up water used. This difference is the condensate returned. 

COST STANDARDS: 

@ To give an illustration of the type of Cost and Operating Standards that are prevalent 
in the United States, a Standard Product Cost for t w o  Offset grades is attached in the 
Appendix. These cost sheets are accompanied by a standard Manufacturing 
Specification & Furnish sheet and t w o  standard Surface Size Formulations. The 
Standard Product Cost is used t o  reconcile material usages and costs each month, 
while the Manufacturing Specification & Furnish sheet and the Surface Size 
Formulation sheets are used by operations on a day-to-day basis in manufacturing. 
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APPENDIX I 

OBSERVATIONS: 

Our overall impression is that the mill is clean and reasonably lighted. The 
operations sprawl over a large area that incorporates a number of buildings that 
have no apparent function with regard to the papermaking operations. If these 
outlying buildings are heated, they represent an unwarranted heating load. 

In touring the secondary fiber plants, no areas for improvement were noted except 
for the operation of the deckers (secondary fiber thickeners). Of the two  deckers, 
one was not in service and the second was being operated at high speed. This high 
speed operation prevents the fiber from forming a mat and being adequately 
dewatered. It also allows an appreciable amount of fiber to  pass through the face 
wire of the decker and be sewered. As much as 10% of the secondary fiber 
furnished can be lost in this fashion. It is our preference to  run these devices &ow 
enough to let a dryer, thicker mat build up (i.e. about 5 mm thick). This will result 
in less fiber being sewered and higher solids stock in the storage chest. 

, 
I 

In the machine room, excess white water from the paper making processes appears 
to be pumped back to  the secondary fiber plants. Considering the mode of 
operation of this facility, this is a perfectly acceptable method of water 
conservation. The only appreciable quantities of water being sewered from the 
paper machines is the vacuum pump discharge. There are no separators ahead of 
the vacuum pumps, so all water that is drawn into the vacuum systems from the 
papermaking processes has to  pass through the vacuum pumps where it is mixed 
with the seal water and is then sewered. Fiber and water balances for each 
machine are summarized in the block flow diagrams attached in the Appendix. 

One possibility f o ~  reduced energy reduction here is to  install a vacuum blower to  
supply vacuum for the flatboxes in the forming sections of both paper machines. 
Droplegs from each flatbox separator to a seal pit located in the basement of the 
machine room and under the flatboxes would be required on each machine. Such 
an arrangement would permit the use of a more energy efficient machine than a 
liquid ring pump and would allow the water from the seal pit t o  be recovered and 
reused. 
Both paper machines have air-to-air heat exchangers on the roof (economizers) that 
preheat air being drawn into the machine room with air being exhausted from the 
machine room. As .there are no hoods enclosing the paper machines, the amount of 
air being exhausted from the machine room is large. Thus, the temperature of the 

' 

exhausted air is lower than it would be if there were hoods. However, the cost of 
enclosing each machine with a hood is approximately USS250,OOO. It is our 
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experience that retrofitting a hood in circumstances that exist at Dunapack do not give 
sufficient benefits to  justify the expense. Our recommendation here is only to  keep 
the economizers in the best operating condition as is possible. 

In the stock preparation area of the No. 16 machine, a number of conical refiners were 
observed. These devices are highly energy Ii.e. electrical power) inefficient and require 
fairly intensive maintenance. To replace them with twin disc devices, however, would 
require an expense that cannot be justified. We recommend keeping the conical 
refiners until such time as the required capacity exceeds that of these devices or until 
maintenance requirements demand replacement. 

Also on No. 16 machine, a number of doctors were observed t o  be missing from wet 
end dryers. In addition, it appeared that a number of doctors had not been cleaned in 
some time. Both conditions can give lowered quality of the product. Regular 
maintenance and cleaning of the doctors is recommended. In North America, it is the 
practice t o  install oscillators on all doctors and to  keep them in operation. A doctor 
that is not oscillating will groove the surface that it is riding against eventually causing 
costly damage as will as product quality deterioration. 

In attempting t o  retrieve drawings and other data, Gabor Janko found that there was 
no central filing or retrieval system. One has t o  run down individuals who have the 
documents in their possession. A central filing system would be an asset. 

@When operating data was required, w e  found that incredible amounts of  data were 
avaiiable. However, some of this was conflicting, other data was not clearly defined 
and some was irrelevant. When asked, most operating personnel said that they did 
not use this information as there is too much data presented. 

There does not seem t o  be any correlations between the paper machine production and 
the steam plant operation. Some bench marks should be established here such as tons 
of steam used per ton of paper produced, and so on. It seems that some statistical 
anaiysis could be used to good advantage t o  determine what data correlates t o  various 
production figures. This would allow some derived correlations t o  be incorporated into 
Management Information Systems (MIS) reports. 

The total production from the t w o  paper machines is about 70,000 tons per year, or 
200  tons per day. To support this tonnage, there are t w o  60 ton per hour boilers 
producing 11 2 bar steam. About 7 0  tons per hour of steam is being generated. This 
produces approximately 5.5 megawatts of power in a steam turbine/generator. 
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No. 14 P a ~ e r  M a c b  

The first section of dryers is a ;ingle felted, Unirun section. 

There is a Pocket Ventilation (PV) system utilizing blow boxes wi th  the PV air 
being directed into the inrunning nips of the felt rolls in the pockets. 

There are a total of 3 6  dryer drums (dryers) in  service. There is a Clupac unit 
about 213's of the way down the paper machine. There are 1 3  dryers after the 
Clupac unit. 

This machine uses 3 bar steam at 200 degrees C. This represents about 55 
degrees of superheat. Five degrees of superheat at the paper machine is ideal. 
More than this will actually reduce the drying rate. 

No. 14 Paper Machine if furnished with 100% secondary fiber. It manufactures 
liner board and is a relatively recent design by Voith. The headbox consistency 
is approximately 0.3% 

Showers on the forming section of this machine were found t o  be: 

Knock-off shower 
Oscillating cleaning shower 
T w o  wire return roll showers 

This machine has an off-machine silo and a flume system for handling white 
water. It also has a primary fan pump that supplies the cleaners and a 
secondary fan pump that dilutes the primary cleaner Accepts and feeds them 
t o  the screens and headbox. This is an excellent arrangement. 

No. 16 P a ~ e r  M a c b  

This machine operates on  70% secondary fiber and 30% purchased pulp. The 
purchased pulp is unbleached softwood kraft from Russia. 

No. 1 6  machine manufactures corrugating medium and produces a t w o  ply 
sheet using a primary and a secondary headbox. The Primary headbox 
consistency is targeted at 0.81 %. The secondary headbox consistency is 
1.0%. Stuffbox consistencies are in the range of 2.5 to  3.0% 

Showers on the forming section of this machine were found t o  be: 
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Knock-off shower 
Fixed cleaning shower 
Oscillating cleaning shower 
Three wire return roll showers 

The first bottom section of dryers on this machine is not felted. Additional 
drying could be obtained by felting the first bottom section of dryers. However, 
this is a very common mode of operation with board machines as it allows the 
sheet t o  fall t o  the basement in the event of a sheet break in this section. 
Felting this section of dryers invariably leads to dryer wraps during breaks and 
possible felt and felt roll damage. 

No pocket ventilation system was observed on this machine. This generally 
leads t o  a back edge that is wetter than the front and reduced drying capacity 
of  the paper machine. 

This machine has a size press and a total of 45 dryers. 

The after size press section of dryers is fed from the 1 2  bar steam header w i th  
no desuperheater after the reducing valve. Excessive superheat acts like 
noncondensibles in steam and results in lower heat transfer coefficients. 
Therefore, steam that has excessive superheat hurts drying. However, 

@ desuperheating has to  be balanced against the cost of accomplishing this. If the 
quantity of  steam to  be desuperheated is not large, a very small, high pressure 
pump is required. These are very expensive. Also, small volume pumps are not 
reliable and high pressure pumps tend to  be maintenance problems. 

: Desuperheaters require ultra clean water at pressures of three to five bars higher 
I than the steam pressure to get good atomization. Be careful when 
' recommending desuperheaters. 

The following temperatures were recorded at the steam joints on the paper 
machine: 

# 40 200 deg C 147 
Main Section 142 135 
Wet End 130 115 

3 bar 
2.5 bar 
1.85 bar 

It was noted that the noise level in the vicinity of dryer #42 was high. This is 
adjacent t o  the indrive for this section of dryers. The pinon gear should be 

. 

inspected for wear. 
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The air-to-air heat exchanger for this machine was inspected. Outside air 
temperatures at this time were 0 degrees C. Surface temperatures were 
observed t o  be: 

Room Air In 17  32 20 Degrees C 
Room Air Exhaust 11 11 8 Degrees C 

The relatively low temperature into the economizer indicate that considerable 
amounts of room air are being drawn into the machine hood and exhausted with 
the moist air from the hood. New paper machines are supplied w i th  totally 
enclosed hoods that allow the air within the hood t o  be recycled and the hood 
temperatures t o  run much higher. Hood temperatures of 65 to  80 degrees C 
are not uncommon. This conserves steam t o  heat air and exhausts a smaller 
amount of hotter air than would otherwise be possible. This hotter air also 
permits heating the make-up air t o  higher temperatures. 
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APPENDIX I 1  

ENCLOSURES: 

Dryer Calculations for No. 14 Paper Machine 

Dryer Calculations for No. 16 Paper Machine 

Standard Product Costs for 60.5 gramkquare meter Regular Offset 

Standard Product Costs for 60.5 gramlsquare meter Offset Vellum 

M a ~ ~ f a c t u r i n g  Specification and Furnish for 109  grnlsq m Offset 

Surface Size Formuia for Offset 

Surface Size Formula 

lnformation on Designing a Management lnformation System 

DCS Screens that Illustrate Typical lnformation Reported 

Glossary of Terms 
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USAID - HUNGARY 
ENERGY EFFICIENCY MARKET DEVELOPMENT 

ENERGY AUDIT ADVISORY REPORT 
DUNAQUA-THERM RT. 

prepared for: 
Albin Zsebik, CEM 

prepared by: 
David A. Keith, CEM 

RCG/Hagler Bailly, Inc. 

January 31,1994 

1. Activities 

During our work together at Dunaqua-them from January 24-28, 1994, we held interviews with 
the General Director, Technical Director, Economic Director, and head of District Heating Dept. 
to carry out limited reviews of the organizational structure, financing and tariffs, technical 
operations, and heat conservation projects. We inspected water production and heat distribution 
facilities. We reached agreement on equipment to be. supplied for improvement of heat substation 
automation. We provided advice to the General Director on operations and organization structure. 

2. Findings 

Dunaqua-them should be congratulated for taking several major steps recently to restructure its 
operations, including: 

Reducing staff by 20%, cutting costs by lo%, and earning a profit whereas a loss 
had been planned. 

Plans to divest or lease ancillary operations. 

Improving public relations and customer service 

Modifying organization structure, including establishing district heating as a new 

a department, separate from water and sewer. 

RCGIHagler Bailly, Inc. 
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Setting up financial operations on the basis of profit centers and cost centers. 

rn Establishment of collections department for overdue accounts. 

Negotiation of new tariffs with local government which diverge from the old 
system dictated by the Ministry of Industry and Trade. 

Renegotiating bulk heat supply contracts to obtain better quality of service, and 
discussions toward a joint venture with the heat generation company. 

Initiating heat energy conservation projects in buildings, including the installation 
of metering and controls. 

Initiating heat energy conservation projects in district heating supply, including the 
installation of substation controls. 

Dunaqua-therm management faces the following major problems: 

Difficulty in obtaining financing for investments. 

. Increase in overdue accounts receivable - difficulty in collecting from customers. 

Need to finance and build wastewater treatment facility in the next 5 years. 

Coping with adverse public opinion since the end of government subsidies meant 
that tariffs had to be raised. 

Need to improve labor productivity, and difficulty in attracting qualified staff. 

Need to reduce costs since tariff increases are lower than rate of inflation. 

3. Recommendations 

The energy audit should develop a number of suggested actions, and from these assemble an 
action plan. We offer the following ideas are suggested actions for Dunaqua-them: 

Develop a daily efficiency report, and use this report to improve management of 
operations. The report should develop performance indexes for the key elements 
of heat and water supply. Each index should relate the cost of energy to the a 
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product supplied. The report should be in a single page, and should include some 
historical data (graphical trend) and target values (performance tests). The report 
should be distributed to all the Directors and heads of departments on a daily basis. 
Based on exceptions to good performance, management should investigate 
problems and stimulate action by the operators. 

b Convert water production from cost center to profit center. Use the accounting 
system and 1993 data to establish a price of water transferred from Water 
Production Dept. to Water Supply Dept. Setting a price will provide a profit 
incentive to improve efficiency in water production, which uses 15 times more 
electric energy than water supply. 

b Start a system to carry out quarterly (4lyear) performance tests of pumps and other 
equipment which is connected in parallel to determine efficiency. From these tests, 
establish an optimum dispatch procedure for operations. 

b Heat Metering - For work in buildings, separate metering and installation of 
thermostatic radiator valves (TRVs) into two projects. Focus on expansion of 
metering of heat supply (GJ) to buildings or substations as first priority to move 
away from the m3-based tariff. Current plans call for metering and controls to be 
installed together because this is fair to the customer. However some buildings use 
much more energy per m3 than standard. The customers living there need to know 
this as soon as possible. Set priority to first install all meters and sell heat based 
on GJ, then install controls. This will give customers in high-energy buildings 
more incentive to make changes, and they will be willing to invest more of their 
own money. 

b Customer Energy Conservation - Within the heat supply department, establish a 
"demand-side management- DSM" department as a separate profit center. The 
DSM department should carry out projects in buildings, such as TRVs, caulking, 
weatherstripping, or insulation. The DSM department should first carry out 
analysis of the cost-benefit of projects. Based on this analysis, DSM dept. should 
offer customers a standard set of projects and percentage cost-sharing. The DSM 
department must be able to price its services to make a profit to the company, in 
addition to recovering the "lost revenues" from the heat that Dunaqua-them will 
not sell after the new technology is installed. The DSM department should seek 
financing from outside sources, such as those administered by Magyar Hitel Bank. 

a 
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Heat Substations - Upgrade level of automation to improve control according to 
local outside temperature, supply and return temperature, and other parameters. 
Selected for USAID funding support. 

Seek to obtain approval from government to install adjustment clauses in tariffs, 
for changes in outside factors beyond control of Dunaqua-them, most importantly 
inflation and the cost of heat from Dunaferr Energiszalgatato. 

Continue application of adjustable speed drives (variable frequency control) in 
pumping applications for district heating and water supply. 

Develop a technical and financial forecasting model of the company. This model 
will be useful as a decision tool in tariff planning, restructuring, and investment 
planning. 

Use computer software, planning schedules, and other techniques to improve 
maintenance department's ability to carry out preventive maintenance. Move 
toward a system of Total Productive Maintenance. 

Analyze MVM electric bills and historical data to determine if the annual contract 
demand can be reduced at any sites. 

Losses and heat transfer - Use portable thermocouple kit to carry out monthly 
performance tests to determine temperature drops along heat supply system. 
Investigate sections having high heat loss. Investigate substations where return 
temperature is high, indicating poor heat transfer. 

4. Next Steps 

Work together with Dunaqua-them and Honeywell to develop a specification for the 
district heating automation. Obtain price quotation from Honeywell for various pieces of 
equipment. Provide information to Hagler Bailly . 

Prepare energy audit report to Hagler Bailly and USAID, using forms provided. 

Complete energy audit report to Dunaqua-therm, according to terms of your contract. 

a 
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ENERGY EFFICIENCY MARKET DEVELOPMENT 

ENERGY AUDIT ADVISORY REPORT 
ESZAKMAGYARORSZAGI VIZMUVEK RT. 

NORTH-HUNGARIAN WATERWORKS CORP. 
KAZINCBARCIKA 

prepared for: 
Dr. Mihaily Szaniszlo, CEM 

prepared by: 
David A. Keith, CEM 

RCGIMagler Bailly, Inc. 

March 14, 1994 

e 1. Activities 

During our work together at Eszakrnagyarorszagi Vizrnuvek Rt. or North-Hungarian Waterworks 
Corp. (EV) January 21 and February 23-24, 1994, we held interviews with the General Director, 
Technical Director, Economic Director, Head of Technological Dept., Energy Manager, Director 
of Miskolc Region, and various technical and management staff to carry out limited reviews of 
the organizational structure, financing and tariffs, technical operations, and energy conservation 
projects. We inspected water production and distribution facilities. We reached agreement on 
equipment to be supplied for instruments to measure pumplmotor efficiency and high efficiency 
pumps if additional funds are available. We provided advice to the Head of Technological Dept. 
and Energy Manager on management and technical issues. 

2. Findings 

EV should be congratulated for taking several major steps recently to restructure and improve its 
operations, including : 

Reorganized as a joint-stock company in 1993, with profit and loss responsibility, 
rather than a government department. 

Reductions in staff, for example 20 % in Miskolc region 

RCGIHagler Bailly, Inc. 
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Significant advances in energy conservation over the years, winning national 
awards in this field. EV has good awareness of energy conservation, as shown by 
the many excellent ideas were included in EV's application to join the USAID 
program, such as electrical energy saving projects in: 

high efficiency pumps 
high efficiency motors 
variable speed drives for pumps 
high efficiency switchgear and load centers 
phase-to-phase balancing equipment 
integrating small accounts into largeones 
high efficiency transformers 
modern lighting 
reducing frictional losses in pipelines 

Improving public relations and customer service 

Setting up financial operations on the basis of profit centers and cost centers. 

Establishment of collections department for overdue accounts. 

Negotiation of new water tariffs with local government. 

Installation of modern, computerized dispatching system to optimize water 
pumping efficiency and minimize pumping during MVM peak hours. 

Linking together small systems to achieve economies of scale. 

Performance bonuses for Directors and senior managers based on profit and loss 
from operations of profit and cost centers. 

EV management faces the following major problems: 

Difficulty in obtaining financing for investments. 

Increase in overdue accounts receivable - difficulty in collecting from customers. 

Coping with adverse public opinion since the end of government subsidies meant 
that tariffs had to be raised. 

a 
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b Need to improve labor productivity, and difficulty in attracting qualified staff. 

b Need to reduce costs since tariff increases are lower than rate of inflation. 

EV technical problems include the following: 

Significant drought conditions in the past few years have limited the amount of 
water available by gravity from reservoirs fed by mountain streams. Additional 
electrical energy has been required for pumping from wells and lower elevation 
rivers. 

Pump sets (and other equipment) are generally old and inefficient. Some pump 
sets are only 50% efficient, and we received data that confirmed this for some 
pumps at the Gesztely East Peak Waterworks near Miskolc. 

rn Treated water storage is very limited, and not sufficient to enable pumping to stop 
during MVM peak hours. 

b p  sets of different sizes are installed in pumping stations, allowing some 
degree of flexibility without degrading efficiency, but not as much as would be 
obtained with variable speed drives. 

3. Recommendations 

The energy audit should develop a number of suggested actions, and from these assemble an 
action plan. We offer the following ideas are suggested actions for EV: 

Develop a daily efficiency report, and use this report to improve management of 
operations. The report should develop performance indexes for the key elements 
of heat and water supply. Each index should relate the cost of energy to the 
product supplied. The report should be in a single page, and should include some 
historical data (graphical trend) and target values (performance tests). The report 
should be distributed to all the Directors and heads of departments on a daily basis. 
Based on exceptions to good performance, management should investigate 
problems and stimulate action by the operators. 

b Reduce degree of centralization, to put greater responsibility and authority on 
department heads. Profit center concept should provide an incentive to improve 
efficiency. Set up targets and assign greater personal responsibility for actions in 
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the plant, so that people come to feel they "own" their actions, problems, 
machines, and jobs. 

. Start a system to carry out quarterly (4lyear) performance tests of pumps and other 
equipment which is connected in parallel to determine efficiency. From these tests, 
establish an optimum dispatch procedure for operations. 

Install high efficiency pumps and/or motors in pilot sites (recommended for 
proposals to USAID). 

Test application of adjustable speed drives (variable frequency control) for 
pumping applications in pilot sites. 

Develop a technical and financial forecasting model of the company. This model 
will be useful as a decision tool in tariff planning, restructuring, and investment 
planning. 

Use computer software, planning schedules, and other techniques to improve 
maintenance department's ability to carry out preventive maintenance. Move 
toward a system of Total Productive Maintenance. 

Analyze MVM electric bills and historical data to determine if the annual contract 
demand can be reduced at any sites. 

4. Next Steps for System Technique Development 

Develop cost-benefit analysis for pump test set (electric kW plus flowmeters and data 
acquisistion), to justify USAID procurement at $10,000 level. Complete project form for 
this project as soon as possible. 

Develop cost-benefit analysis for 2-3 high efficiency motor-pump sets, to justify USAID 
procurement at $50-100,000 level. Complete project forms for these projects as soon as 
possible. Work together with EV to develop specifications for the pump sets. Obtain 
price quotation from Hungarian vendors for equipment. Provide information to Hagler 
Bailly . 

Complete energy audit, prepare energy audit report to Hagler Bailly and USAID, using 
forms provided. 

a 
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Complete energy audit report to EV, according to terms of your contract. 

a 
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a 1. Activities 

During our work together at Eszakmagyarorszagi Vizmuvek Rt. or North-Hungarian Waterworks 
Corp. (EV) January 21 and February 23-24, 1994, we held interviews with the General Director, 
Technical Director, Economic Director, Head of Technological Dept., Energy Manager, Director 
of Miskolc Region, and various technical and management staff to carry out limited reviews of 
the organizational structure, financing and tariffs, technical operations, and energy conservation 
projects. We inspected water production and distribution facilities. We reached agreement on 
equipment to be supplied for instruments to measure pumv/motor efficiency and high efficiency 
pumps if additional funds are available. We provided advice to the Head of Technological Dept. 
and Energy Manager on management and technical issues. 

2. Findings 

EV should be congratulated for taking several major steps recently to restructure and improve its 
operations, including: 

Reorganized as a joint-stock company in 1993, with profit and loss responsibility, 
rather than a government department. 

a a Reductions in staff, for example 20% in Miskolc region 
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Significant advances in energy conservation over the years, winning national 
awards in this field. EV has good awareness of energy conservation, as shown by 
the many excellent ideas were included in EV's application to join the USAID 
program, such as electrical energy saving projects in: 

high efficiency pumps 
high efficiency motors 
variable speed drives for p m p s  
high efficiency switchgear and load centers 
phase-to-phase balancing equipment 
integrating small accounts into largeones 
high efficiency transformers 
modern lighting 
reducing frictional losses in pipelines 

Improving public relations and customer service 

. Setting up financial operations on the basis of profit centers and cost centers. 

Establishment of collections department for overdue accounts. 

rn Negotiation of new water tariffs with local government. 

Installation of modern, computerized dispatching system to optimize water 
pumping efficiency and minimize pumping during MVM peak hours. 

Linking together small systems to achieve economies of scale. 

Performance bonuses for Directors and senior managers based on profit and loss 
from operations of profit and cost centers. 

EV management faces the following major problems: 

Difficulty in obtaining financing for investments. 

@ Increase in overdue accounts receivable - difficulty in collecting from customers. 

Coping with adverse public opinion since the end of government subsidies meant 
that tariffs had to be raised. 

a 
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b Need to improve labor productivity, and difficulty in attracting qualified staff. 

Need to reduce costs since tariff increases are lower than rate of inflation. 

EV technical problems include the following: 

b Significant drought conditions in the past few years have limited the amount of 
water available by gravity from reservoirs fed by mountain streams. Additional 
electrical energy has been required for pumping from wells and lower elevation 
rivers. 

Pump sets (and other equipment) are generally old and inefficient. Some pump 
sets are only 50% efficient, and we received data that confirmed this for some 
pumps at the Gesztely East Peak Waterworks near Miskolc. 

. Treated water storage is very limited, and not sufficient to enable pumping to stop 
during MVM peak hours. 

b Pump sets of different sizes are installed in pumping stations, allowing some 
degree of flexibility without degrading efficiency, but not as much as would be 
obtained with variable speed drives. 

3. Recommendations 

The energy audit should develop a number of suggested actions, and from these assemble an 
action plan. We offer the following ideas are suggested actions for EV: 

b Develop a daily efficiency report, and use this report to improve management of 
operations. The report should develop performance indexes for the key elements 
of heat and water supply. Each index should relate the cost of energy to the 
product supplied. The report should be in a single page, and should include some 
historical data (graphical trend) and target values (performance tests). The report 
should be distributed to all the Directors and heads of departments on a daily basis. 
Based on exceptions to good performance, management should investigate 
problems and stimulate action by the operators. 

. Reduce degree of centralization, to put greater responsibility and authority on 
department heads. Profit center concept should provide an incentive to improve 
efficiency. Set up targets and assign greater personal responsibility for actions in 
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the plant, so that people come to feel they "own" their actions, problems, 
machines, and jobs. 

Start a system to carry out quarterly (4/year) performance tests of pumps and other 
equipment which is connected in parallel to determine efficiency. From these tests, 
establish an optimum dispatch procedure for operations. 

a Install high efficiency pumps and/or motors in pilot sites (recommended for 
proposals to USAID). 

Test application of adjustable speed drives (variable frequency control) for 
pumping applications in pilot sites. 

Develop a technical and financial forecasting model of the company. This model 
will be useful as a decision tool in tariff planning, restructuring, and investment 
planning. 

Use computer software, planning schedules, and other techniques to improve 
maintenance department's ability to carry out preventive maintenance. Move 
toward a system of Total Productive Maintenance. 

a Analyze MVM electric bills and historical data to determine if the annual contract 
demand can be reduced at any sites. 

4. Next Steps for System Technique Development 

Develop cost-benefit analysis for pump test set (electric kW plus flowmeters and data 
acquisistion), to justify USAID procurement at $10,000 level. Complete project form for 
this project as soon as possible. 

Develop cost-benefit analysis for 2-3 high efficiency motor-pump sets, to justify USAID 
procurement at $50-100,000 level. Complete project forms for these projects as soon as 
possible. Work together with EV to develop specifications for the pump sets. Obtain 
price quotation from Hungarian vendors for equipment. Provide information to Hagler 
Bailly . 

Complete energy audit, prepare energy audit report to Hagler Bailly and USAID, using 
forms provided. 
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Complete energy audit report to EV, according to terms of your contract. 

a 
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Date: April 14, 1994 
CONSULTING 

To: Nagy, Tibor 
CENTECH, LTD. 
Radvany ut 34-b 
Budapest, Hungary H-1118 

From: Walt Smith 
Subcontractor to RCG /HB 

Subject: Summary Report to CEM on Hungarian Audits 

It was a pleasure working with you and your staff in support of the Jacobs Suchard 
Audit. Progress in providing energy consulting services through CENTECH, LTD. is 
commendable. Please note the following information: 

I. A List of Technical Materials Copied by You in Budapest 
11. Business Strategies and Markets for ESCO's 
111. Additional Items: A. Thermal B. Electrical 
IV. Lists of Brainstormed Ideas: A. Thermal B. Electrical 

@ V. Equipment Lists for Procurement 
VI. Outline for Audit Report 

Results from initial efforts with Jacobs Suchard look promising. The lists for equipment 
to be supplied by USAlD (<$10K and $10-50K) will be provided in my report to 
RCG / Hagler Railly. Procurement specifications and savings will be provided to 
RCG/HB within two weeks. The quality of CENTECH's Energy Consulting Services 
will result in satisfied clients, repeat business, and new contracts. 

I look forward to providing advice on Jacobs Suchard and others. 

Best regards, 

Walt Smith, Principal 
ETSI Consulting 

ENERGY TECHNOLOGY SERVICES INTERNATIONAL, INC. 
648 Monte Vista Road, Suite 1 

Candler, North Carolina 28715 U.S.A. 
Business: (704) 665-9323 Fax: (704) 665-9323 Home: (704) 665-2520 



Information Provided to CEM and ESCO Company 

I. Technical materials (copied by you in Budapest) useful in energy audits, 
including: 

Unit Energy Cost Guidelines 
Steam Audit, Project Proposal and Presentation 
Audit Team Organization -- Example PEMEX 
(1) Thermal 
(2) Electrical 
(3) Process 
Steam Leak/ Cost Estimating Techniques 
Step One: Establish Dollar Value 
What's New in V-Belts: COG Belts; Half the Losses, Twice the Life 
Calculating Energy Savings: 30 Illustrated Examples 
Graphs on Thermal Insulation Data and Loss Estimation Techniques 
Steam Trap Survey Analysis and Steam Trap Audit Report 
Energy Audit Training Manual for Refinery Audit (240 pages) 

11. Business Strategies and Markets for ESCO's: A wide range of Energy 
Conservation Opportunities (ECO's ... see report on Audit Guidance and Audits) 
and Energy Business Opportunities (EBO's - just now named). 

Energy Business Opportunities for the ESCO could include: 

A. Recognize that consultants do five things: 

(1) Teach -- directly or in the process of doing the job. Teaching how 
we identify energy waste and apply new technologies brings 
repeat business, new business, and client-supplier trust. 

(2) Identify problems and provide solutions (for example, the Energy 
Audit to identify low efficiency systems and recommend corrective 
actions). 

(3) Find opportunities for the client and develop them (for example, 
provide and economic feasibility study for cogeneration). 

(4) Provide general technical support for interim periods (for example, 
the design and installation of ECO's). 

(5) Provide expert advice on specific areas and in specialized 
technologies (for example, how to optimize the reversing cycle 
time of glass furnace regenerators). 



Each of these five things that a consultant does represents a 
business/ market opportunity to the ESCO. Many discussions with 
the CEM's illustrated where the Energy Audit, and its many forms, 
fits into these five areas of consulting services. 

B. Potential ESCO Markets 

(1) The Energy Audit 

The Energy Audit can, and should, be offered in many forms and 
sizes to meet the client's need. Identify a critical client (customer) 
need (for example, steam system problems) and propose a sharply 
focused scope limited to only the steam system rather than a 
general facility-wide audit. Other forms of an audit could focus on 
a specific technology (for example, lighting or variable frequency 
drives), or a particular part of the factory (for example, Workshop 
B to better utilize energy in the process technology). 

(2) The Energy Management Program 

The client's Energy Management Program (E.M.P.) should always 
be evaluated as a part of a facility-wide audit. Clients with large 
sites and/or multi-sites often need consulting assistance in setting 
up and/or maintaining the E.M.P. Propose to such clients your 
regular support as a resource person (1 or 2 days per month, under 
contract) to meet with the Factory Energy Team. Needs of the 
client's E.M.P. include the E.M. organization, how to strengthen 
employee and management energy conservation attitude, 
improving the structure and effectiveness of energy teams, how to 
audit internally, and techniques on how to monitor and report on 
the progress of the Energy Management Program. Provide regular 
guidance and technical advice under contract. 

(3) Energy Markets Outside of Industrial Audits 

The ESCO that provides a wider range of services (outside 
traditional industrial audits) will be able to obtain contracts during 
business down cycles and sustain a balanced work load. Some 
markets for consideration would include: (a) Routine assistance in 
the Energy Management Program and Factory Energy Team 
(F.E.T.'s), mentioned in Item 2 above; (b) Municipal and 
commercial sectors, especially in lighting markets; and (c) 
Equipment sales, especially of portable measuring instruments and 
new items introduced, including soft cover valve insulation and 
COG belts for V-belt drives. This business may best be done in 
partnership with a colleague so as not to dilute the primary 
technical focus of industrial energy audits. 



111. Additional Audit Evaluations and Data to Be Collected 

A. Thermal System 

1. Develop a good one-line steam balance (in tons/ hour) accounting 
for all purchased steam (38,800 tons/ year) to all loads or users. 
Document the system loads for 1993 and project what the loads 
might be in 1996, after planned expansions. Use the 1996 estimate 
as a basis for evaluating items 2 and 3 below. 

2. Evaluate the economic feasibility of on-site steam generation. A 
Level I Analysis needs to be done as a first cut on feasibility. 
Current purchased steam (29,743,000 feet for 18092 tons in 1993) 
cost $7.27/K pounds ... rather high. An average steam load of 4.54 
K pounds1 hour is small and easily accommodated by packaged 
fire-tube boiler(s). I can provide technical guidance on this if 
needed. 

3. Consider, as well, cogeneration of plant power. Current purchased 
power is also expensive at 6.2 feet/ kwh (3,547M kwh in 1993 for 
21,990,000 feet). 

4. Survey all uninsulated steam valves, flanges and high temperature 
process equipment (i.e., nut roasters, etc.) for application of soft 
cover insulation. A total of 15 units is specified in Equipment List 
No. 1 for demonstration (see specification sheet). 

5. See list of ideas brainstormed for thermal systems. 



111. Additional Audit Evaluations and Data to be Collected (continued) 

B. Electrical Systems 

1. Develop a good one-line electrical balance (in kW) accounting for 
all purchased power (3,547,000 kwh in 1993) to all users. This 
electrical balance diagram will show the NH, refrigeration units to 
consume approximately 30% of all purchased power, representing 
the greatest single opportunity in the electrical area. 

2. See Item A3 to evaluate the economic feasibility of cogenerated 
power. One interesting possibility is to direct-drive a base loaded 
NH, chiller and simultaneously produce the hot water which is 
currently made from purchased steam. 

3. Develop a one-line balance on Minusol low temperature refrigerant 
(-10°C) to all users. The use of this expensive source for space 
cooling is questionable. An excellent, no-cost idea is to raise the 
Minusol temperature (say from -10 to -8 or -7°C) to reduce 
compressor motor load, yet still meet temperature requirements of 
processes. 

4. Establish a formal compressed air leak reduction program utilizing 
the ultrasonic leak detector. 

5. Establish a site-wide lighting committee to implement lighting 
conservation and system upgrades. 

6.  See list of ideas brainstormed on electrical systems. 



IV. List of Brainstormed Ideas 

A. Thermal Systems 

Insulate steam valves, more than 200 in need. 

Fix steam leaks. Survey and use charts provided to calculate 
savings. 

Install steam and hot water meters. 

Idle steam segments which have no load. 

Set up a formal steam trap program using the steam trap leak 
probe. 

Insulate high temperature process units (nut roaster). 

Use flash steam to make hot water. 

Improve building weatherization and minimize air infiltration. 

Eliminate steam trap bypasses. 

Insulate hot piping systems. 

Replace 25% of steam traps (based on survey done during first day 
of audit). 

Consider 0, control on direct-fired heaters. 

Change one-through cooling of refiner units to closed loop system. 



IV. List of Brainstormed Ideas 

B. Electrical Systems 

1. Raise Minusol temperature (from -10°C to say -8°C) and control to 
satisfy the most critical user on a "when possible" basis. The 
current practice of continuously controlling at a constant -10°C at 
the NH, - Minusol exchangers is using compressor power on the 
NH3 chillers. 

2. Set up a formal compressed air leak program using and ultrasonic 
heat detector. 

3. Replace standard V-belts with COG belts. 

4. Evaluate economics of an Energy Management and Control System 
(EMCS) to control peak demand. 

5. Evaluate on-site cogenerated electrical power. 

6. Eliminate all electrical tracing (safety problems and expensive). 

7. Use soft start on refiner drives. 

8. Replace old fluorescent lights with electronic T8 lamps with 
electronic ballast. 

9. Establish a Lighting Conservation Team. 

10. Use energy efficient motors when replacing units. 



V. List of Purchased Commodities for Kraft Jacobs Suchard 

Item 
No. - Description - 

1 Removable, Soft-Cover Insulation 

2 COG Belts for 5-45 kW Refiner Drives 

3 Steam Traps 

4 Infrared, Non-Contact Thermometer 

5 Steam Trap, Ultrasonic Probe 

@ 6 Compressed Air, Ultrasonic Leak Detector 

Sub-Total (less than $10,000, firm) 

7 Energy Management Demand Control (16 Pt.) 

8 Soft-Start for Refiner Drives (30 kW) 

9 Variable Frequency Drive (-45 kW) 

Contingency 

Sub-Total (Additional $40,000, possible) 

Grand Total 

Estimated 
Quantities Total Cost$ 
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Prepared by: 
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April 15, 1994 

1. Activities 
I 

During our work at Komlo Heat and Power Station from March 3 1-April 1, 1994, we held 
meetings with the Director, Investment Manager and the Technical Manager to review the plant 
energy consumption and operations. We inspected the boilers, electricity, steam and hot water 

a generation and distribution systems. 

2. Background 

The plant should be recognized for its interest in reducing the energy expenses. The boiler and 
burner improvements, installation of insulation, replacing underground pipes greatly increased 
it's efficiency. The management is committed to implement additional installations. 

3. General Comments 

Our work concentrated on energy consumption and operation of the boilers, generators and the 
hot water distribution systems. 

* Recommend to the hospital management to establish and support employee based 
energy conservation activities. 



3.1 Comments on the Boiler Operation 

* The recommended installation of enlarged superheater for boiler #4 to generate 
more electricity is eligible for aid in the USAID prQgram. The revised form can 
be used. 

* There are uninsulated heat exchangers and pipes. They should be covered with 
thermal insulation of sufficient thickness and quality. 

* Collect climatological information to be able to calculate heating related savings. 

* Heating degree days are calculated as follows: 

Average Daily Temperature = Max. daily outdoor air temp. - Min. daily outdoor 
air temp./;! 

Degree Day = 18°C - Average Daily Temperature 

Annual Hean'ng Degree Days = Sum of Degree Days 

* Review the cost saving calculations for the Boiler #3 superheater installation and 
compare with actual operating data and verify the same saving would be available 
for boiler #4. 

3.3 Comments on the Electrical Systems 

* Review the feasibility to use high efficiency motors with the new hot water 
circulating pump. 

* Review the feasibility to use a variable frequency drive with the new hot water 
circulating pump. 

* Recommend the installation of energy efficient lighting for interior and exterior 
illumination. 

* Consider the use of occupancy sensors to control the lights in periodically 
occupied rooms. 



a 
4. Project Activities 

The following completion schedule was suggested by you: 

Data collection . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . March 15, 1994 
Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . March 20, 1994 
First draft report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . April 15, 1994 
Translation of executive summary and recommendations, 
fax to advisor for quality review . . . . . . . . . . . . . . . . . . . . . . . April 22, 1994 
Second draft report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . April 25, 1994 
Oral presentation to hospital . . . . . . . . . . . . . . . . . . . . . . . . . April 25, 1994 
Preparation of English language report . . . . . . . . . . . . . . . . . . . April 28, 1994 
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ENERGY AUDIT ADVISORY REPORT 
MOHASCI FAROSTLEMEZGYAR RT. (MOFA) 

prepared for: 
Miklos Gellert, CEM 

prepared by: 
David A. Keith, CEM 

RCG/Hagler Bailly, Inc. 

March 10, 1994 

1. Activities 

During our work together at MOFA from February 18-22, 1994, we held interviews with the 
General Director, Technical and Sales Director, Economic Director, head of Technical 
Department, head of Quality Control and Environment, Chief Energetics, and other energy staff 
to carry out limited reviews of the organizational structure, financing, technical operations, and 
energy conservation projects. We inspected fiberboard production, steam generation, and heat 
distribution facilities. We reached agreement on equipment to be supplied - for improvement of 
control of defirbrators (process automation). We provided advice to the Chief Energetics on low- 
cost opportunities to improve operations and the organization structure. 

2. Findings 

MOFA should be congratulated for taking several major steps recently to restructure its 
operations, including: 

Reducing staff by SO%, cutting costs by 20%, and reducing the financial loss from 
1992 to 1993 by 100 million Ft. 

@ Improving marketing, through advertising and export promotion. 

Improving quality, through IS0 9000 certification program. 
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Running only one line at a time in fiberboard production, thereby reducing the 
fixed energy cost of operations. 

Identifying many energy conservation projects in the factory, including the 
installation of metering and controls. 

MOFA management faces the following major problems: 

Continuing financial losses. 

The need to improve sales and marketing. 

After sales improve above a certain point (about 60% capacity), fixed costs will 
increase as the second lines are needed. This could cause additional losses until 
sales reach a higher level (about 70 % capacity). 

Difficulty in obtaining financing for investments. 

Need to improve labor productivity, and difficulty in attracting qualified staff. 

3. Recommendations 

The energy audit should develop a number of suggested actions, and from these assemble an 
action plan. We offer the following ideas as suggested actions for MOFA. We suggest that you 
develop estimates of the costs and benefits of each. 

3.1 Low-cost measures 

Incentives systems - 

(1) Institute a profit sharing plan for all workers, to encourage them to help the 
company move toward a positive profit position. 

(2)  Provide bonuses for exceptional performance in efficiency, quality, 
productivity, and projectslideas. Consider that most bonuses should be awarded 
only if there is a profit, or at least a major reduction in the financial loss of the 
company. 

Management information and control system - 

RCGIHagler Bailly, Inc. 
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The existing reports are on a computer, but do not seem to include any analysis, 
do not seem to be widely distributed, and do not seem to be very useful in 
improving the efficiency of operations. However the system in place (computer, 
clerk, etc.) is basically sound, and can be used to develop a good system quickly 
and cheaply. 

(1) Develop a daily efficiency report, which should develop performance indexes 
for the key elements of production. Each index should relate the cost of energy to 
production. The report should be simple, on a single written page, and should 
include some historical data (graphical trend) and target values (performance tests). 
The report should also include key daily marketing information (number of new 
orders, quantity in Ft.). 

(2) Use the daily report to improve daily management of operations. The report 
The report should be distributed to all the Directors and heads of departments each 
day. When there are exceptions to good performance, management should 
investigate problems and stimulate action by those responsible. Weekly meetings 
should be used to review progress and provide more feedback. 

Structure - Reduce degree of vertical organization - eliminate one or more layers 
to creat a more horizontal organization. Consider setting up an Executive @ossibly 
a President and two Senior Vice Presidents), with Vice Presidents reporting to the 
Executive. Each Vice President would head a key function (Department), such as 
the 5 traditional ones in most companies - Marketing, Production, Administration, 
Finance, Research & Development/Investrnent. Energy Services should be 
established as one of the cost centers reporting in the Production Department. 
Other cost centers in the Production Department might be Chipper, Raw Board, 
Finished Board, Maintenance. 

Organization - Establish a system of cost centers and profit centers to put greater 
responsibility and authority on department heads. Setting up profit centers should 
be designed to provide an incentive to improve efficiency in production. Set up 
targets and assign greater personal responsibility for actions in the plant, so that 
people come to feel they "own" their actions, problems, machines, and jobs. 

Accountability - Use the existing accounting system to begin a system of "selling" 
energy from the energy dept. to the production depts. Use 1993 data to establish 
prices of steam and electricity (set a two-part tariff for energy (kwh, GJ) and 

0 
RCGIHagler Bailly, Inc. 
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capacity (kW, GJ/hr) wherever possible, putting fixed costs in the capacity 
charge). 

Financial Information - Provide monthly financial statements for all cost center and 
profit center managers. Provide quarterly financial statements for shareholders. 
Provide a quarterly newsletter or memo announcing profitability to all workers. 

. Motivational Information - Provide operators with information on the cost of 
operation of their key machines. Provide information in a simple format, in money 
terms (Ft per hour). Similarly, provide information on the cost of running heating 
ventilators, the cost of steam leaks, and the cost of leaving lights on. 

. Testing - Start a system to carry out quarterly (4/year) performance tests of 
defibrators and other equipment which is connected in parallel to determine 
efficiency. From these tests, establish an optimum dispatch procedure for 
operations. 

Heating system - Turn off ventilators on unit heaters wherever possible. Many 
were found needlessly operating, in the boilerhouse and near the fiberboard line. 

Quality - we saw the quality report for Feb 21 - 89.9% of raw boards (line V) 
were first quality, 9 1.2 % of lacquered boards (line 111) were first quality. Because 
these are series operations, of the energy, raw materials, and labor put into 
lacquered boards, over 18 % is not up to standards. This situation bears further 
study, with the objective to find the causes (it could simply be a few damaged press 
molds). 

. Raw materials - further investigations should be made on the efficiency of 
procurement and use of raw materials, since this makes up as much cost as energy. 
There may be ways to reduce waste all along the lines. There could be a need for 
better measurement and control in the chipper plant. 

Marketing - put in place a system to provide greater information and awareness to 
the workers, giving the message that 1) marketing is the key to survival, 2) quality 
and efficiency are the keys to success in producing something that the market will 
want, 3) the customer is king, and 4) all employees can help in marketing through 
their personal contacts and word of mouth. 

Failure analysis - institute a system to analyze returns and defects. Identify causes 
of problems (whether due to personnel or equipment) and ways to correct them. 

RCG/Hagler Bailly, Inc. 
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a Maintenance - put in place a more responsive system of maintenance for costly 
failures, especially steam leaks. We observed that the main pressure relief valve 
on HLF boiler failed during our visit, sending an obvious (loud, visible) vent to 
the atmosphere of more than 1 ton per hour of high pressure steam. However, no 
efforts were made to dispatch a crew repair it over the weekend, which would have 
been the least disruptive to production and operations. 

a Coal boilers - investigate integrity of valves blanking off these boilers, which are 
used only in emergencies. These may be leaking since the boilers seem warmlhot. 

3.2 Capital investment projects 

The plant has several good ideas. The ideas generated by the audit or the plant personnel should 
each be estimated for costs and benefits, then prioritized by payback period. After this priotiy 
is made, the overlapping benefits between the actions (double-counting) should be eliminated, by 
assuming that all higher priority (better payback) actions will be taken in order (best payback 
first). 

Roller-type lacquer application system for lacquered board production line, to 
reduce drying energy requirements and paint material costs. 

a Level control for hot water accumulator for raw board press line V. 

a Reconfigure all defibrators for application of adjustable speed drives (variable 
frequency control), and thereby save electrical energy and reduce steam bypass. 
Separate this out into stages - 1-2 defibrators as a pilot project for USAID funding. 

a Install additional submetering for steam, and use the information for better 
efficiency monitoring and control. System needs integrators or data acquisition 
recorder. 

a Install additional intermediate material storage, such as before defibrators, to 
enable equipment to be run at full load. 

a Install simple interlocks or programmable controllers to reduce peak k W  demand 
by shedding low priority loads. 

Shift operations requiring electric energy to MVM night hours as much as possible. 
One area that could be shifted may be the wood chippers. Invest in additional 
storage if necessary. 

RCGIHagler Bailly, Inc. 
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Investigate opportunities to reduce heating system requirements in factory buildings 
through the use of infrared heaters. 

Investigate moisture content (and its variability) throughout raw board line and 
determine opportunities to reduce moisture content of feed to press. Determine 
timeltemperature distribution for press, together with its influences on product 
quality, and possibilities to save energy at the press by reducing moisture content 
of the feed. 

Conduct a steam trap survey using an ultrasonic stethoscope and repair or replace 
leaking traps. 

Consider conducting performance tests to develop better estimates of production 
costs for different products. 

Develop a technical and financial forecasting model of the company. This model 
will be useful as a decision tool in setting prices for products, restructuring, and 
investment planning. 

Use computer software, planning schedules, and other techniques to improve 
maintenance department's ability to carry out preventive maintenance. Move 
toward a system of Total Productive Maintenance. 

Use computer software, planning schedules, and other techniques to improve 
quality department's ability to improve product quality. Move toward a system of 
measured quality at all levels of the process, as used in Six Sigma Quality. 

Analyze MVM electric bills and historical data to determine if the annual contract 
demand can be reduced at any sites. 

Losses and heat transfer - Use portable thermocouple kit to carry out monthly 
performance tests to determine temperature drops along heat supply system. 
Investigate sections having high heat loss. Investigate substations where return 
temperature is high, indicating poor heat transfer. 

4. Next Steps 

Work together with MOFA to develop a specification for the defibrator variable speed 
drive automation. Prepare costlbenefit form and provide information to Hagler Bailly. 

RCGtHagler Bailly, Inc. 
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Develop cost estimates and benefit estimates for all projects, and prepare project action 
forms and action plan. 

Prepare energy audit report to Hagler Bailly and USAID, using forms provided. Submit 
as many action items as MOFA wants for possible funding, up to $250,000. 

Complete energy audit report to MOFA, according to terms of your contract. Continue 
shared savings actions. 

RCGiHagler Baiily, Inc. 
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1. Activities 

During our work together at Nitrokemia Rt. from January 24-27, 1994, we held interviews with 
the Director of the Mechanical and Energetic Dept, Manager of the Power Dept., and engineers, 
technicians and operators in the energy department to carry out limited reviews of the technical 
operations. We inspected heat and power generation facilities, steam metering, water pumping 
stations, the transformer - rectifier station feeding the chlorine electrolysis shop. Nitrokemia 
requested that equipment to be supplied by USAID be steam metering for improvement of energy 
management. We recommended that you contact Honeywell and Gamma to obtain proposals for 
the steam meter modernization. 

2. Findings 

Nitrokernia should be congratulated for taking several major steps recently to improve its 
operations, including : 

Installation of a computer based electricity data acquisition system for monitoring 
and tracking 

Development of computerized reporting systems on energy usage, including 
graphical presentation and energy balances 

rn Plans for expansion of cogeneration system, using gas turbines 

RCGIHagler Bailly, Inc. 
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3. Recommendations - Specific Suggested Actions 

The energy audit should develop a number of suggested actions, and from these assemble an 
action plan. We offer the following ideas are suggested actions for Nitrokemia: 

3.1 Actions to Improve Management Methods (low cost) 

1. Modify Internal Ener Pricing Policies. 

Currently, the Energy Department pays peak demand and time of day rates to the electric utility. 
They have in place the equipment and software to pass actual costs on to their consumers but do 
not do so. They are ignoring a tremendous opportunity to create incentive in their customers for 
load levelling and energy conservation by this policy. The energy department is doing a good job 
- it is not possible for them to save much energy in their operations, perhaps 5-10%. Meanwhile, 
the production departments have many opportunities to modify production operations (at low 
cost), and can save 20-30%. Because the system does not provide proper accountability and 
incentive to energy users, Nitrokemia incurs excessive energy cost. 

a 2. Modify Reporting and Accountability Practices. 

The reports that Mr. Halas currently receives include data on gross energy consumption broken 
down by energy type for each major user. However, these reports do not calculate performance 
ratios, correlating energy consumption with production, weather, product mix or other key 
parameters required to perform serious analysis or strategic planning. In our interviews, Mr. 
Halas indicated that such correlations to measure specific energy consumption were not 
performed. What they are doing thus amounts to energy accounting, rather than active energy 
management. Their system allows no possibility for daily tracking and diagnosis of process 
efficiency, real-time feedback to operations managers or other functions necessary for effective 
management of energy conversion and resource allocation. 

Nitrokernia should develop a daily efficiency report, and use this report to improve management 
of operations. The report should develop performance indexes for the key elements of heat and 
water supply. Each index should relate the cost of energy to the product supplied. The report 
should be in a single page, and should include some historical data (graphical trend) and target 
values (performance tests). The report should be distributed to all the Directors and heads of 
departments on a daily basis. Based on exceptions to good performance, management should 
investigate problems and stimulate action by the operators. 

0 
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3.  Optimize Capacity Charge on MVM Contract. 

Mr. Halas told us that Nitrokemia maintains a safety margin of about 10% on the MW capacity 
charge, and that there were no instances in 1993 when Nitrokemia exceeded the MVM demand, 
so they never had to pay the penalty. We also could detect no tracking of MW demand in any of 
the reports that he showed us, only energy (kwh). It doesn't sound like this system is optimized - 
it would probably cost them less money over the course of the year to reduce the contract MW 
limit to the point where it is exceeded 1-5 times during the year. The savings would outweigh the 
penalties. We also heard that Nitrokemia was able to renegotiate their MW limit in the middle 
of the year. A study should be undertaken this year to determine the optimum value, then try to 
renegotiate or at least revise next year's contract. 

4. Total Productive Maintenance 

Use computer software, planning schedules, and other techniques to improve maintenance 
department's ability to carry out preventive maintenance. Move toward a system of Total 
Productive Maintenance, as you learned about from Motorola. 

5. Supply Zones and Decentralization 

The Nitrokemia complex is very large. There is no doubt that there are zones within the plant 
where the distribution losses for heating and compressed air systems far exceed the load at the end 
of the pipeline. In some cases, there are probably parts of the plant which have been shut down, 
but may be still supplied with steam or air. A zone study should be made to identify such 
opportunities - resulting in recommendations for additional valves (or plates to permanently block 
off old areas) to permit better control and shut-off. We think there are probably remote areas at 
the end of the lines where decentralization makes sense - installing a small boiler (gas or electric 
fired) or air compressor to serve one or two buildings there. 

3.2 Actions to Reduce Electrical Energy Costs 

1. Change Forced Draft Fan Motors on Main Boilers to Lower Speed and Possibly to Smaller 
Capacity. 

The four main boilers have forced draft (FD) and induced draft (ID) fans which were sized for 
burning coal, and are oversized for burning natural gas. Dampers on the air side were set at about 
30% open with the boilers running at 65% of capacity. The FD fans are 100 kW, 1470 
Revolutions per minute (RPM). Investigate the possibility of replacing these motors with 960 
RPM motors such as are used on the induced draft fans. This would allow the dampers to be 
o~ened  further and fan horse~ower would be reduced. Some exneriments would need tn he 
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performed to insure that the slower fan could provide adequate combustion air at full boiler load. 
Reduction of the fan speed by 500 RPM would reduce the fan capacity by about 35%, but will 
reduce the power consumption by about 70%. 

If possible, the motors should be changed to a smaller power rating. Reducing the fan RPM will 
cause the FD fan motors to be drastically underloaded if they are kept at 100kW capacity. 
Underloaded motors run at reduced efficiency and lower power factor than motors whose load is 
greater than 50% of their rating. However, it will be necessary to make certain that a large motor 
is not necessary to start the fan. The safest plan would be to change one boiler to a 960 RPM, 
100 kW motor and study its operation over all ranges of boiler load, including cold start. Size 
the motors for the other boilers based on the findings from the first boiler. Note that the power 
required to start a large fan like these is much lower if the dampers are kept completely closed 
until the fan gets up to speed. Also note that the proportioning control which sets the fan damper 
as a function of boiler load would need to be recalibrated. 

2. Install Variable Speed Drives on Boiler Exhaust Gas Fans: Investigate Reduction in Motor 
Size. 

The exhaust gas fans for the main boilers are also running with the dampers almost completely 0 closed. However, these fans are powered by 960 rpm motors, and I doubt if you can find slower 
speed motors in the same frame size at a reasonable cost. You should check, however. If slower 
motors cannot be found, the fan speed could be reduced by using a variable frequency drive on 
the fan motor. This would reduce the required fan power greatly, and may allow the use of a 
lower capacity motor of 75 kW or perhaps smaller. Again, the limiting factor may be the power 
requirements for cold startup. I would size one drive for the 100 kW motor and install it, then 
use it to collect data for sizing the rest. 

3. Replace Underloaded Transformers and Motors. 

Both interviews with plant personnel and direct observation revealed that many transformers in 
the plant distribution network are oversized. This situation typically leads to low efficiency and 
low power factor since a high proportion of the energy goes to magnetizing currents, hysteresis 
and core losses. A survey should be conducted to determine which of the transformers are the 
most underloaded, and the economics of replacement should be explored. It may be possible to 
sell the oversized transformers to other plants or MVM, to reduce the cost of the project. The 
new transformers will also have higher efficiency. In some cases it may be possible to eliminate 
transformers altogether by combining two or more busses into one. 

A detailed survey of motors should be carried out to identify those operating at low capacity. A 
simple power factor (cosine phi) test can determine actual motor load. Those motors running at 

RCGIHagler Bailly, Inc. 
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low power factor should be replaced with smaller motors. We agree with Mr. Sajtos and 
recommend that a power factor meter should be acquired by Nitrokemia. 

4. Institute a Demand Control System. 

Load control reduces demand charges from MVM, and may reduce energy consumption from 
idling equipment. We recommend a detailed study of electrical loads around the plant to identify 
priorities for load-shedding. Significant savings may be possible through telephone 
communications and operator control, with central monitoring in the energy department. After 
the manual system is optimized, an automatic system can be considered for improved control. 
There are many specific load monitoring devices available in the USA, such as made by 
RUSTRAK. 

5. Improve Chlorine Hydrolysis Cell Efficiencv. 

Interviews with plant personnel revealed that the chlorine production plant uses about 45 % of the 
plant's electric energy consumption. Furthermore, the hydrolysis cells they are using consume 
about 3300 kwh of energy per ton of chlorine, versus about 2800 kWWton for modern cells. 
Improving cell efficiency could reduce electricity consumption by about 15 % per cell, or around 
6% for the overall plant. Demand would also be reduced, resulting in significant cost savings as 
well as energy savings. A detailed study of this project would be warranted, including 
investigation of replacement of old DC switches, either by direct replacement or by installing 
solid-state current control to the cells. The latter could involve distribution of AC current directly 
to the cells and using triac-based current control to eliminate the large central rectifiers. At a 
minimum, inventory the cells to determine the most efficient ones and schedule production to use 
the most efficient ones first. 

6. Optimize TurbineIGenerator Dispatching to Maintain Maximum System Efficiency. 

Investigate the system used to dispatch the generating turbines and modify the strategy to optimize 
the loading of the turbine-generator sets for maximum efficiency. Currently, both turbines are 
run continuously, usually at reduced load. It is possible that efficiency could be improved by 
keeping one turbine loaded at optimum levels while the other swings with the loads. A detailed 
study would be required to determine the best strategy for turbine dispatching. 

3.3 Actions to Reduce Thermal Energy Costs 

1. Tune up boilers to Reduce Excess Combustion Air. 

a 
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The boiler controls were all in working order and the general operation of the boiler seemed to 
be properly done. However, the boilers were running at high excess air levels. 

At the time I visited the boiler house, all of the boilers were running steadily at about 22-24 
tonslhour, or 65-70% of full load. The stack 0 2  readings were: #1: 5 % ; #2: 3,3 % ; #3: 2,8% ; 
#4: 3,6%. For a single burner natural gas boiler such as these, they should be able to keep the 
stack 0 2  between 1-2% without difficulty. A first step would be to get the combustion aidfuel 
ratios adjusted by a professional company. 

2. Survey and Replace Leaking Steam Traps. 

In walking around the plant, numerous steam plumes were observed, indicating leaking steam 
traps. The payback period for leaking steam traps is usually less than one year, making this a 
good, low-cost ECO. 

3. Replace Steam Line Insulation. 

We also saw many steam lines which had degraded or missing insulation, especially in the lines 
going to heat the village houses and shops. Discussions with Mr. Hegyesi confirmed that heat 
loss from steam lines is very large. Although this represents a large capital investment, the 
payback for this ECO is usually attractive, making it a good, high-impact investment. 

4. Increase Percentape of Condensate Returned to Boilers. 

The interview with Mr. Halas revealed that only about 23 % of the condensate is returned to the 
boiler house. Some of the condensate is contaminated in the process, however a great deal of the 
steam is used for process or building heat and could be returned, reducing water treatment costs 
and boiler blowdown requirements. 

5. Install Additional Steam Metering to Aid in Cost Accounting and Energy Management. 

The only metering that occurs is at the highest levels--the 6-bar and 20-bar steam headers which 
supply the 5 plants and the other customers. Additional metering capability at lower levels would 
allow accounting for the efficiency of some of the individual processes within each of the major 
end-user groups. This would create the ability to delegate accountability for energy conservation 
down to the end-users--a tactic which has been demonstrated to be very effective in other cases. 

4. Next Steps 

a 
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Work together with Honeywell and Gamma to assist them to prepare proposals to 
modernize the steam data acquisition system. Send these proposals to Hagler Bailly by fax 
for our review. 

Prepare energy audit report to Hagler Bailly and USAID, using forms provided. 

Complete energy audit report to Nitrokemia, according to terms of your contract. 

0 
RCGJHagler Bailly , Inc. 



1. Activities 

USAID - HUNGARY 
ENERGY EFFICIENCY MARKET DEVELOPMENT 

ENERGY AUDIT ADVISORY REPORT 
RICHTER GEDEON RT. 

prepared for: 
Gyorgy Viragh, CEM 

prepared by: 
David A. Keith, CEM 

RCGJHagler Bailly, Inc. 

May 23,1994 

During o w  work together at Richter Gedeon (RG) from May 9-1 1, 1994, we held interviews with 
the Deputy General Manager, Head of the Energy Department, Head of the Logistics Department, 
Manager of Heating Systems, Manager of Cooling Systems, and Manager of Electrical Systems, to 
carry out limited reviews of RG's energy department, its system of energy management, evaluate 
potential technical opportunities to improve energy efficiency, to identify candidate investments for 
USAID funding, and to discuss management. We inspected selected facilities, particularly cooling 
centers. We reached agreement on a candidate list of equipment to be supplied. I provided 
suggestions to the Deputy General Manager and Head of the Energy Department on management 
of operations and organization structure. 

2. Findings 

RG should be congratulated for its success in energy operations, including: 

Reducing staff. 

. Maintaining a very reliable supply of energy to the chemical and pharmaceutical 
processes. 

Maintaining a high level of safety in energy supply 

0 RCG/Hagler Bailly, Inc. 
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Substantial investment, leading to good success in projects to improve energy 
efficiency, such as: 

-- Installation of some 7,000 steam traps, which have reduced heat consumption 
by approximately 19%; 

-- Installation of over 200 electrical sub-meters for the 53 cost centers, which 
enable a system of energy management and accounting; 

-- Installation of 26 steam sub-meters (at a cost of more than 30 million HUF, 
or $300,000) for the 14 main production areas, which enable a system of 
energy management and accounting; 

-- Installation of high-efficiency (OSRAM) fluorescent lighting, using 10% less 
watts per tube. 

-- A project now underway to install a boiler economizer, at a cost of 7 million 
HUF ($70,000) 

-- A project now underway to develop software for a central system of electrical 
energy monitoring, at a cost of 4 million HUF ($40,000) 

RG management faces the following problems: 

Slow recovery of markets. 

Difficulty in finding financing. 

Privatization. 

Need to reduce costs. 

3. Recommendations 

The energy audit should develop a number of suggested actions, and from these assemble an action 
plan. I suggest grouping in three categories: 

A. General and Enerw Management 

RCGIHagler Bailly, Inc. 
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These projects are opportunities which are recommended for immediate action, and require 
little or no expenditure. These projects affect management systems and techniques, rather 
than process equipment. 

B. Low-cost, Short-term Improvements 
These projects are low-cost improvements to process plant and equipment which are 
recommended for implementation in the short-term. Because of the low cost and quick 
payback (less than one year), these projects could be implemented from the company's 
annual maintenance budget. Some of these projects may be of interest for USAID funding. 

C. Capital Improvements 
These projects are longer term projects, requiring investment which is outside the plant's 
annual maintenance budget. Such projects would require more careful study. 

A. General and Energy Management 

A1 Develop an Energy Management System (EMS), 

Findings: I could not find a system in place of daily tracking of energy efficiency. The system 
used for comparing energy cause and effect is based on monthly data, and is not a 
regular procedure, such as a computerized analysis. Monthly data is insufficient to 
exercise control, since the cause and effect relationship is old by the time the data is 
analyzed, and is blurred by different production runs and weather conditions. (Daily 
data is the largest aggregate which allows effective control.) There are not regular 
management directives to improve efficiency, since there is not a performance 
measurement system that management can use to determine if operations are efficient 
or not. 

Action: A simple system, based on a daily efficiency report should be developed. The system 
must not end with the report - this report should used to help manage operations. The 
report should develop performance indexes, to relate energy usage to its main causes 
(production and weather). The index can be developed first by using the same 
assumptions and formulas used to develop the annual energy budget, except using 
daily data rather than annual. The index can then be corrected by the average daily 
ambient temperature, to account for differences in heating or cooling loads. Each 
index should relate the cost of energy to the product supplied. The different cost of 
electricity (according to the peakldaylnight tariff) should be included in the cost 
analysis. The EMS report should be in a single page, and should include some 
historical data (graphical trend) and target values (performance tests). The report 
should be distributed to all the Directors and heads of departments on a daily basis, a 

RCG/Hagler Bailly, Inc. 
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and there should be a brief (30 minutes, maximum) daily EMS action meeting to 
discuss the performance index, develop solutions to any problems, and discuss plans 
for production for the next day and its implications for energy supply. After the 
system is working well the meetings could be changed to an exception basis - when 
exceptions to good performance occur, management should investigate problems and 
stimulate action by the operators. 

Results: I expect that a 5-10% improvement in energy efficiency (energy cost per HUF 
production) is achievable, simply through better control of operations. Once 
production personnel and managers know that top management is interested and is 
watching, they will have a much better incentive to improve performance. 

A2 Form a Technical Cost Reduction Pro-iect Team. 

Findings: There are opportunities for improving energy efficiency in process operations. (For 
example, we observed an opportunity to recover flash steam from the fermentation 
area, and an opportunity to optimize operations in the supply of cooling). However, 
these opportunities have not been realized for fear that they would disrupt the 
reliability of energy supply and hence cause a loss of production, or an unsafe 
situation. I expect there are also other technical cost reduction projects that would 
improve production rates, reduce raw material consumption, optimize maintenance, 
optimize quality, and improve process operations. Although as a foreign outsider I 
cannot be sure, I think there seems to be less interaction among department heads at 
RG than I observe in American plants in the same industry. 

Action: The concerns for reliability and safety are most important - more important than 
saving energy or reducing the cost of supply - because low reliability or safety runs 
the risk of production loss, which would be very costly. Yet other plants in the same 
industry share these concerns, and they have found ways to install energy saving 
technologies and optimize energy supply, such as the examples noted above. The 
method needed is to form a team to develop the project. The team should be led by 
RG's best process technical specialist (not an energy specialist). The team should 
include experts from the production departments, logistics department, process 
technology department, maintenance department, and energy department. Outside 
consultants could be used to provide fresh ideas, second opinions, or unbiased 
analysis. The team should be given a budget, should develop candidate projects, and 
should develop specific criteria to evaluate the projects (including payback, downside 
risk, and upside reward). The team should meet weekly, and should prepare a 
monthly report. The team should be given no more than 3 months to form its first 

RCGkIagler Bailly, Inc. 
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set of decisions, so that some projects can begin quickly. Then the team should 
continue with those projects that require more study. 

Results: I have observed this approach result in excellent projects in many factories, 
improving energy efficiency 10-20%. Given the existing conditions at RG, I expect 
similar results. 

A3 Organize to promote better accountability and responsibility for enerm costs 

Findings: The Energy Department has responsibility for energy efficiency, yet is in no position 
to influence the main causes of energy consumption. Thus energy efficiency is a 
hobby rather than a business. The Energy Dept. allocates energy costs to the other 
departments, but some of the primary signals (such as the peak/day/night electric 
tariff, the kW demand charge, and the GJIhour natural gas charge) are not passed on 
to the consumers who are responsible for RG incurring these costs. This has the 
effect of subsidizing some of RG's pharmaceutical products while penalizing others. 
The long term effect of this biased allocation of costs could be loss of 
competitiveness in world and local markets. 

Action: There are several ways that the system of responsibility and accountability can be 
improved. Any number of systems could offer better incentives to save energy. 

First, I suggest that the system of selling energy and setting energy prices within the 
plant be improved, and we had several discussions on this subject. I tried to show 
that to promote efficiency and responsibility, prices should include consideration of 
marginal (or incremental) costs, rather than simple average costs. Thus electric 
consumers during peak hours pay a higher price per kwh. Similarly, steam 
consumers during the peak steam flow pay a higher cost per GJ, since they cause the 
demand charge.' 

' Of course there are other factors, such as labor costs, which would be higher per ton of steam 
on the weekend. But the cost of purchased energy (gas) is lower on the weekends, because the low 
demand is not responsible for the energy charge. And the allocation of cost for installed equipment 
should be based on peak loads too, since the equipment is sized to handle peak loads (boilers, steam 
lines). These factors taken together in an economic analysis, I have not yet observed a plant where 
steam cost of supply is higher on off-peak, such as weekend. Our discussions on this subject with 
Mr. Fodor were interrupted and I am not sure that I was successhl in getting this point across. It is 
a fimdamental part of market economics, but I know it is a new conceit in Hung&, though MVM 
already applies it in making up their peakfdaylnight tariffs. 

RCG/Hagler Bailly, Inc. 
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Second, the concept of setting up several Kft companies within Rg should be 
investigated. If this is done, the energy supply service should be one such KfL2 As 
we discussed, this would result in better responsibility among the energy users, and 
would encourage the energy supply Kft to become more efficient. 

Third, a concept of profit sharing could be used. I heard about the "red shirts" 
(young people who had the job of turning off lights under the old system). Such a 
system was based on a good idea - stop wasting energy. Presumably, since the 
system died the job is not getting done as effectively. The same concept could be 
applied today, with a financial incentive. For example, if there were an accurate and 
fair system of measuring energy efficiency (such as the EMS described in Al), then 
a system of incentives could be started. Suppose energy savings resulted from two 
actions - investments and improved operations. Then, suppose RG decided to share 
the profits resulting from improved operations with the plant personnel. There are 
several ways to do this: 

-- Identify those who are doing an effective job or contributing good 
ideas, and give them cash prizes, 

-- Share the profits among employees, according to a scheme: 

- - bonus for managers 
- - bonus for all employees 
- - bonus for those departments who use energy (production) 
= bonus for those departments that improve efficiency 
= lottery system, putting bonus pool together, then drawing a 

few names out - those get large prizes (house, car, etc) 

Results: Such a system could save 5-lo%, depending on what results might have been 
achieved by other actions, such as A1 and A2. 

B. Low-cost. Short-term Imwrovements 

This system has been adopted at Dunaferr, which is another AV Rt company. Dunaferr has its 
own power station, and so it seems simpler to adopt this solution there. However it should be able 
to work at RG too. 

RCGIHagler Bailiy, Inc. 
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B 1 Rationalize energy supply systems 

The major types of projects here are rationalizations - to inspect systems and look for leaks, areas 
no longer used, and ways to improve maintenance. We discussed the following ideas: 

- Steam distribution systems, including testing of steam traps and increase in 
condensate return 

- Dispatching of boilers - equalize load instead of peakerlbaseload 

- Compressed air systems - including testing for leaks during Sundays 

- Climatization (HVAC) - optimizing space conditions (temperature and humidity) 

- Electric motors - identifying oversized motors (low cos phi) 

- Cooling center operations - optimize based on: (1) run minimum number of 
compressors, (2) open all cooling tower valves to minimize delta P across 
compressor, (3) startlstop cooling tower fans to minimize total kWh/GJ cooling. 

Start a system to carry out quarterly (4lyear) performance tests of pumps and other equipment which 
is connected in parallel to determine efficiency. From these tests, establish an optimum dispatch 
procedure for operations. 

Losses and heat transfer - Use portable thermocouple kit to carry out monthly performance tests to 
determine temperature drops along heat supply system. 

Each of the areas listed above requires a project - it needs to have a budget, staff, schedule, etc. I 
expect savings of 5- 10% are possible in each area. 

I suggest you develop action forms for each of these projects. These could be good follow-on 
contracts for Kontravill. We can supply tools to RG through the USAID project, such as 
thermocouple kits, ultrasonic testers, etc. 

B2 Steam. cooling. and N2 energy management system 

We discussed the need to bring together the various signals to the central computer. There also 
needs to be software to develop the necessary reports, and a commitment fi-om RG management to 
use the system to make changes to improve operations. Software would need to be developed for 
each of the following applications of the data: 

RCGiHagler Bailly, Inc. 
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Weather monitoring 
Economic loading 
Identification of waste 
Billing 
Accounting 
Optimize gas contract 
Control of usage 
Checking the gas company bills 
Plans for future development and budgets 
Response to questions from management 

I suggest Kontravill develop the action form for this project. We discussed possible USAID funding 
for hardware, if RG would pay for software. 

B3 Boiler efficiency testing 

We discussed the use of a flue gas analyzer to monitor combustion efficiency. I think a dissolved 
solids meter ($400) would also help them to optimize blowdown. I am concerned that this measure 

a might not save very much energy, since they are doing something already with a rented instrument. 

I suggest you develop the action forms for these two projects (combustion efficiency, blowdown 
optimization). We discussed possible USAID hnding for the gas analyzer, we could also fund the 
solids tester (you have one in the energy audit kit). 

B4 Improve pump seals 

We discussed the use of better pump seals to reduce friction (save energy) and reduce cooling fluid 
losses. 

I suggest you develop the action forms for this project. We discussed possible USAID funding for 
the seals - this would demonstrate the technology in a few instances, then they could move f o m d  
on their own. You should contact Chesterton, and get them involved (I sent you a fax on this subject 
last week, with Chesterton's contact - TPI). 

C. Capital Improvements 

C1 Electrical peak demand control system 

We heard about the INTEX contract to bring together the data from 150 points. The next step would 
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system. This could be hard-wired, ripple (power line carrier), or radio. I expect that peak demand 
could be reduced by up to 10% if there was a serious god to do schedule production and operations 
at minimum cost. 

I suggest you develop action form for this project. 

C2 High efficiency lighting; 

We discussed the possibility of installing a lighting retrofit, even though they already use the 
OSRAM tubes. Such a system would replace fixtures and ballasts, install reflectors, install 
occupancy sensors, and optimize lighting levels according to the task. 

I suggest you develop one or more action forms for this project. We discussed possible USAID 
funding. You should get Tungsram involved. 

C3 High efficiency electric motors 

We discussed the possibility of beginning a system of replacing motors with high efficiency (HE) 
types. Probably the new Magnetek-EVIG joint venture, or GE, could supply them. The first step 
would be to acquire a few HE motors, and use them in the factory. the motors they replace could 
be used as an inventory. This inventory could be used in a motor rationalization program - to 
identify underloaded motors and replace them with smaller kW motors. 

I suggest you should develop one or more action forms for this project. We discussed possible 
USAID funding. You should contact EVIG and learn about their j.v. with Magnetek. Please send 
me the specs on efficiency of EVIG standard motors, and any specs you learn on the j.v. 

C4 Steam eiectors 

We discussed a project to use a thermocompressor to convert flash steam fiom the condensate return 
system into usable 2.5 bar (low pressure) steam for the network. This would reduce steam demand 
from the boilers. 

I suggest you should develop one or more action forms for this project. We discussed possible 
USAID funding. I am looking for a US vendor - but have found nothing so far. 

C5 Heat recovery fiom fermentation 

We discussed a project to use a thermocompressor to convert flash steam from the fermentation units 
into usable 2.5 bar (low pressure) steam for the network. This would reduce steam demand from the 
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boilers. RG indicated that this project was not feasible because of the concerns for reliability of 
supply, but I have seen this done successfully in other factories. 

I suggest you should develop one or more action forms for this project. 

C6 High efficiency air compressor 

We discussed the possibility of a new air compressor, to improve the efficiency and reliability of 
supply. 

I suggest you should develop one or more action forms for this project. Please provide information 
on the air compressor, including technical specifications and the efficiency of the unit they have 
now. I will look for a high efficiency unit so we can estimate payback. 

C7 Variable freauency drives 

We discussed this possibility, but did not find a suitable application yet. 

I suggest you seek opportunity for application of adjustable speed drives (variable frequency control) 
\, in pumping, ventilation and compressor applications. 

C8 Total productive maintenance 

I suggest that you could apply the things you have learned from Motorola to RG. This would 
certainly include total productive maintenance, and perhaps the process mapping and six sigma 
quality. 

Use computer software, planning schedules, and other techniques to improve maintenance 
department's ability to carry out preventive maintenance. Move toward a system of Total Productive 
Maintenance. 

4. Next Steps 

Work together with RG and vendors to develop a specification for the equipment. Obtain price 
quotation for various pieces of equipment. Provide information to Hagler Bailly. 

A. For USAID procurement, we need to complete all of these steps bv June 30, 1994: 

a 
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(1) I need to receive a simple letter from RG "requesting USAID assistance with the following 
projects ..."( list them, but not in great detail, but this shows they want it). If it comes in Hungarian, 
please provide a translation. 

(2) For each of the projects, we need a justification form from you 

(3) I will select some or all from RG's list based on USAID criteria (demonstrating various different 
U.S. technologies, distributing funds across the plants), and recommend to USAID. I will inform 
you of my recommendations. 

(4) You, together with RG and equipment suppliers, prepare detailed specifications sufficient to 
purchase the equipment. (this will take time, some weeks) 

(5) USAID approves (this can take 3-4 weeks). 

(6) Hagler Bailly issues a purchase order to the equipment supplier. With this order, Hagler Bailly 
makes a legal commitment to buy the equipment, on behalf of RG. 

Closing date for responses to me by fax for Steps 1 and 2 is 
6:00 pm Budapest time May 2'7. 1994. I will act on anything sooner, if possible. 

B. Complete energy audit report to Hagler Bailly and USAID, using forms provided. 

C. Complete energy audit report to RG, according to terms of your contract. 

RCGIHagler Bailly, Inc. 
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FINAL ENERGY AUDIT REPORTS - HUNGARY 

Plant Energy Audit Team Leader 

TAB 1 Baranya Hospital Miklos Gellert, Gellert Innovative 
Bureau of Engineering 

TAB 2 Dunaferr Energiaszolgaltato Kft. Albin Zsebik, Jomuti, Ltd. 

TAB 3 Dunapack Rt. 

 TAB^ Dunaqua-Therm Rt . 

Tibor Nagy , 
Control Quality Consulting, Ltd. 

Albin Zsebik, Jomuti, Ltd. 

TAB 5 Eszakmagyarorszagi Vizmuvek Rt. Mihaly Szaniszlo, Rendszertechnika 
Fejleszto Kft. 

TAB 6 Kornlo Futoerornu Kft. Gyorgy Toth, Kontravill, Inc. 

TAB 7 Mohasci Farostlemezgyar Rt. Miklos Gellert, Gellert Innovative 
Bureau of Engineering 

TAB 8 Nitrokemia Rt . Mihaly Szaniszlo, Rendszertechnika 
Fejleszto Kft. 

TAB 9 Richter Gedeon Rt. Gyorgy Viragh, Kontravill, Inc. 



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 8-1 0 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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Energy Audit Report 

Prepared for 

USAlD and RCGIHagler Bailly 

I. Plant information 

Name of Enterprise: 

Adress: 

Telephone: 

Fax: 

Contact Person: 

Title: 

2. Energy Auditor information 

Dates: 

Energy Audit company: 

DUNAFERR Energy Supply Co. 

Dunaujvhros 240 1 

Vasmu ter 1-3. 

(36) 25/381-186 

(36) 25/3 12-658 

Peter S ~ O R  

Energetics Manager 

audit started: February loth, 1994 

audit completed: May 3 1 st, 1995 

Jomuti Ltd. 

Energy Audit team leader: Dr. Albin ZSEBlK 

Adress: 1 172 Budapest 

Almashhza u. 55. 

Telephone: (36-1) 257 7369 

Fax: (36-1) 257 7369 



3.Energy audit information 

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

Reduction of heat ( steam ) losses. 

Increase of the efficiency of energy production. 

Dicovering possibilities for utilization of the industrial waste-heat. 

Improving the efficiency of the routine maintenance. 

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

The load of larger and smaller boilers were at about 50 - 60 % of capacity. 

The combustion of boilers were bad.The airlfiiel ratio was too lean. 

At the boiler they were blowing down too much water, thus wasting energy. 

The half of steam traps were bad. 

The collected operating date were not evaluated, even the person responsible for 
supervising the operation of the boilers does not get any data on the daily efficiency 
of their operation. 

There are many possibilities for utilization of the industrial waste-heat for district 
heating. The atached schematic circuit diagram and t - Q diagram of heat utilization 
showes the possibilities. 

The organization of preventive maitenancere is bad. 

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

There is a very high need for modernisation, but also, there is a great lack of capital. 

Some times it seems that there is not interest to save energy. 

4.a Energy savings 

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

Description of measure Fuel saved Savinaslunits Payback 



4. b Historical production and energy consuption 

Summarize the recent production and energy cunsumption at the plant in 
physical units ( also list the type of units per year, i.e. tons/ year, etc.): 

Year: 

electricity 
production 
purchase 
total 
self consumption 
sold to others 

Steam 
production 
purchase 
total 
self consumption 
sold to others 

Heating water 
production 
purchase 
total 
self consumption 
sold to others 

Drink water 
production 
purchase 
total 
self consumption 
sold to others 

Soft water 
production 
self consumption 
sold to others 

Compressed air 
production 

Industriel water 
pumped 
self consumption 
sold to others 

UNITS 

MWh 
MWh 
MWh 
MWh 
MWh 

GJ 
GJ 
GJ 
GJ 
GJ 

GJ 
GJ 
GJ 
GJ 
GJ 

103 m3 
103 m3 
103 m3 
103 m3 
103 m3 

103 m3 
103 m3 
I 03 m3 

103 m3 

103 m3 
103 m3 
103 m3 



Year: 1991 

Energy: 

natural gas 267643 8 

fiirnunce gas 2574325 

coke gas 1753167 

heavy fbel oil 1828520 

electricity 235852 

steam 3893973 

other 82949 

EnergyIProduction index: 

electricity/steam 

I. boiler 

11. boiler 

111. boiler 

IV. boiler 

V. boiler 

VI. boiler 

VII. boiler 

VIII. boiler 

IX. boiler 

Total 

steamlelectricity 

I. turbine 

11. turbine 

111. turbine 

IV. turbine 

V. turbine 

total 

electricitylheating 

UNITS 

GJ 

GJ 

GJ 

GJ 

GJ 

GJ 

GJ 



Year: 1991 1992 1993 1 994 UNITS 

steam1 compressed air 0,629 0,626 0,626 0,601 ~ ~ / 1 0 3 m 3  

electricityldrink water 0,5 89 0,687 0,707 0,640 k ~ W 1  03m3 
0,353 0,360 0,366 0,351 kwh/103m3 

electricity/industr. water 0,299 0,282 0,287 0,282 kwh/103m3 

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: 1991 1992 1993 1994 UNITS 

firnace gas 465800 503800 587164 693387 1 0 3 ~  

coke gas 4733 10 415000 2787 16 11 1087 1 03HSJF 

natural gas 722368 658280 809132 578171 1 03HUF 

heavy fie1 oil 447690 346720 286913 306600 1 03HUF 

electricity 91 9823 954127 1021345 628930 1 03HUF 

other 66000 76500 85400 94200 1 03HUF 

6. Previous actions 

At the plant have taken several major steps to restructure its operations, including: 

Restructuring the energy generation co. into a separate limited company. 

Studies to improve efficiency of steam generation and power generation ( boilers and 
turbines ). 

Plans for rehrbishment of boilers. 

Plans for expansion of cogeneration system, using gas turbines or a large steam 
turbine with extraction and condensing. 

Except for the organisation restructuring they could'nt accomplish the plans. They did'nt 
made energy efficiency measures. 



7. Detailed forms - required 

Natural gas consumption - 12 month audit period Table 1. 

Furnace gas consumption - 12 month audit period Table 2. 

Coke gas consumption - 12 month audit period Table 3. 

Heavy &el oil consumption - 12 month audit period Table 4. 

Heavy &el oil consumption - 12 month audit period Table 5. 

Steam generation total - 12 month audit period Table 6 .  

Steam generation Boiler No. IX. - 12 month audit period Table 7. 

Energy balance - steam Table 8. 

Energy balance - heat in form hot water Table 9. 

Energy balance - industriel water Table 10. 

Electric energy consumption - 12 month audit period Table 1 1. 

Electric energy consumption Boiler No. 1X.- 12 month audit period Table 12. 

Electric energy consumption for stem generation - 12 month audit period Table 13. 

Electric energy generation - 12 month audit period Table 14. 

Energy balance - electrical Table 15. 

Action plan - summary of energy efficiency project opportunities Table 16. 

Recommended action - energy efficiency opportunity Action No. 1 - 94 - 1 

Action No. 1 - 94 - 2 

Action No. 1 - 94 - 3 

Action No. 1 - 94 - 4 

8. Narrative 

There is a possibility to save - 13 million m3 natural gas by the utilization of the 
industrial waste-heat for district heating yearly. The total installation of the realization of 
the waste heat utilization system costs - 252 million HUF without, resp - 3 15 million 
HUF with VAT. The payback period depends on the price of natural gas. In the atached 
figure you can see how the payback period depends on the installation costs and natural 
gas price. 

9. Atached figures 

Figure 1. Shematic circuit diagram and t-Q diagram of the heat utilization. 

Figure 2. Payback period depending on the installation costs and natural gas price. 



Natural Gas Consumption - 12 month audit period 
Prepared for USAID and RCGlHagler Bailly 
Plant name: DUNAFERR Energy Supplier Co. 

Heat supply company's name: MOL Ltd. 
Contract maximum demand (m3lh): 
Minimum charge (cost): 
Other: 

Consumption and billing data for 12- month audit period (1 994): 

Reading 

Febr. L F  
April 

June 

Sept. E 

Heating 

Table 1 .  

Heating IProduct. I Notes 
Index Index 
GJIHDD GJ/ 

Remark: the reference temperature at HDD is 20°C 
,/-& . 

A- I. 



Furnance Gas Consumption - 12 month audit period 
Prepared for USAID and RCGIHagler Bailly 

Plant name: DUNAFERR Energy Supplier Co. Table 2. 

Heat supply company's name: Steel works Co.. 
Contract maximum demand : 2000 m3lh 
Minimum charge (cost): 183 HUFIGJ 
Other: 

Consumption and billing data for 12- month audit period (1 994): 

) ~ e t e r  l~hysical l~hermal ITotal 1 Monthly IHeating I~roduct. ( Notes 

. 

- 

- 

- 

- 

I 

- 

' ~ e a d i n ~  
Moldaylyr 
Jan. 

Consump. Consump. 
units = GJ 

108370 339925 

Cost 
1 000HUF 

Index 
G JI 

Febr. 
March 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Total 

Remark: the reference temperature at HDD is 20°C 



I Coke Gas Consumption - 12 month audit period 
Prepared for USAlD and RCGlHagler Bailly 

Plant name: DUNAFERR Enerav Supplier Co. 

Heat supply company's name: Coal coke works Co.. 
Contract maximum demand : 25 000 m31h 
Minimum charge (cost): 236 HUFIGJ 
Other: 

Consumption and billing data for 12- month audit period (1 994): 

Febr. 
March 
April 
May 
June 

618 
121 

July 
Aug. 
Sept. 

915 
577 

Oct. 
Nov. 

Total I 274681 4707081 1 1 1 087 

10642 
12661 

1107 
2037 
3620 

Dec. 

Table 3. 

2512 
2988 

15663 
9832 

6709 
3420 

0 
3696 
2320 

19669 
34739 
62030 

3234 

Remark: the reference temperature at HDD is 20°C 

Monthly 
Heating 
HDD 

4642 
81 98 

14639 
111461 
58366 

26305 
13774 

55458 13088 

Notes Heating 
Index 
GJIHDD 

Product. 
Index 
GJI 



Heavy fuel oil Consumption - 12 month audit period 
Prepared for USAID and RCGlHagler Bailly 

Plant name: DUNAFERR Energy Supplier Co. , 

Oil supply company's name: MOL Rt.. 
Contract maximum demand : 
Minimum charge (cost): 12000 HUFA 
Other: 

Consumption and billing data for 12- month audit period (1 994): 

Table 4. 

Remark: the reference temperature at HDD is 20°C 



Compressed air Consumptionby Steel wors Co. - 12 month audit period 
Prepared for USAlD and RCGlHagler Bailly 
Plant name: DUNAFERR Energy Supplier Co. 

Compressed air supply company's name: DUNAFERR Energy Supplier Co. 
Contract maximum demand (m3lh): 
Minimum charge (cost): 
Other: 

Consumption and billing data for 12- month audit period (1994): 

Reading 

Febr. G 

Sept. 
Oct. 
Nov. 

Physical Thermal Total Monthly Heating 
Consump. Consump. Cost Heating Index 
1000m3 GJ IOOOHUF HDD GJIHDD 

Table 5 .  

Product. Notes 
lndex 
GJI 

Remark: the reference temperature at HDD is 20°C 



Steam Generation total by Plant - 12 month audit period 
Prepared for USAID and RCGlHagler Bailly 

Plant name: DUNAFERR Energy Supplier Co. Table 6. 

Steam generation data for 12- month audit period (1994): 

STEAM GENERATION BY PLANT: IMPORTS SOLD TO OTHERS: NOTES 

meter Fuel Steam Steam Monthly Steam Steam Losses Losses Unusual operatting In form 
readinn Cunsump. Generation Generation Efficiency Purchased hot water Unacconted conditions I 

- --- 
Nov. 741 91 8 230804 641 308 86,44 0 289997 195131 29841 0 
Dec. 863075 272785 759347 87,98 0 3081 94 228756 32123 0 
Total 7242933 2241 41 4 6220638 85,89 0 2224835 1298715 221297 



Steam Generation by Boiler No. 1X.- 12 month.audit period 
Prepared for USAlD and RCGlHagler Bailly 

Plant name: DUNAFERR Energy Supplier Co. Table 7. 

Steam generation data for 12- month audit period (1994): 

STEAM GENERATION BY BOILER No IX.: IMPORTS SOLD TO OTHERS: NOTES 



Table 8. 

Energy balance - Steam 
Prepared for USAlD and RCGMagler Bailly 

Plant name: DUNAFERR Energy Supplier Co. 
r 

Item 
No. 

1 
2 

Energy 
Consumption 

G Jlyear 
41 3334 
331 083 m 

3 
4 
5 

Total Peak Demand I 
Total Steam Consumption and cost 

Equipment or Process 
Description 

Steel works Co. 
DWA Co. 

Total 
Energy 

cost: 1000 HUFIyear 
1681 36 
160521 

Paper mill 
Other 
Self consumption 

I 

835050 
645368 
3995803 

6220638 1 1000898 

379000 
293241 

Maximum 
Load 

Units:MW 

Average 
Load 

Units:MW 

Load at 
Peak Demand 

Units: MW 



Table 9. 

Energy balance - Heat in form hot water 
Prepared for USAlD and RCGMagler Bailly 

Plant name: DUNAFERR Energy Supplier Co. 

Total 
Energy 

cost: 1000 HUFIyear 
20034 

474857 
18824 
401 52 

Item 
No. 

1 
2 
3 
4 
5 

Equipment or Process 
Description 

Steel works Co. 
DUNAQUA-THERM Rt. 
Coal coke works 
Other 
Self consumption 

Maximum 
Load 

Units:MW 

Total Peak Demand 
.Total heat Consumption and cost 1 303470 1 553867, 

Average 
Load 

Units:MW 

Load at 
Peak Demand 

Units: MW 

Energy 
Consumption 

G Jlyear 
41 391 

1 1 38991 
38892. 
79441 
4755 



Table 10. 

Energy balance - Industriel water 
Prepared for USAlD and RCGNagler Bailly 

Plant name: DUNAFERR Energy Supplier Co. 

- 
Item 
No. 

~ ~ D W A  Co. 1 I I 1 13773 1 662741 

Equipment or Process 
Description 

Steel works Co. 

Paper mill 
Other 
Self consumption 

Maximum 
Load 

Units:MW 

Total Peak Demand I 
Total industriel water Consumption and cost 

Energy 
Consumption 
1000 m3lyear 

74956 

8800 
5361 

89050 

1919401 376724 

Average 
Load 

Units:MW 

Total 
Energy 

cost: 1000 HUFtyear 
255325 

31 000 
241 25 

Load at 
Peak Demand 

Units: MW 



Electric Energy Consumption - 12 month audit period 
Prepared for USAlD and RCGIHagler Bailly 

Plant name: DUNAFERR Energy Supplier Co. 

Contract maximum demand ( MW ): 79 
Minimum charge (cost): 4,5 HUFIkWh 
Other: 

Table 1 1. 

Consumption and billing data self consuption for 12 - month audit period ( 1994 ): 

Peak demand during audit ~er iod (MW): I 35 1 

Oct. 
Nov. 
Dec. 

Total 

9700 
9862 

11916 

142941 

15,4 
16,l 
32,5 

43650000 
44379000 
53622000 

643234500 



Electric Energy Consumption - 12 month audit period 
Prepared for USAlD and RCGlHagler Bailly 

Plant name: DUNAFERR Enerav S u ~ ~ l i e r  Co. 

. 
Electricity supply company's name: EDASZ Rt. 
Contract maximum demand ( MW ): 79 
Minimum charge (cost): 4 3  HUFIkWh 
Other: 

Table 12. 

Consumption and billing data for Boiler No. IX. for 12- month audit period ( 1994 ): 

Peak demand during audit period ( MW ): -1 

meter 
reading 
Moldaylyr 
Jan. 
Febr. 
March 
April 

May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Total 

Energy 
Active 
M Wh 

718 
656 
679 
633 
5 1 

650 
71 6 
696 

4799 

Energy 
Reactive 
kVARh 

Max. 
Demand 
MW 

1122 
1 ,I2 
1115 
0,98 
0186 

0198 
1,15 
1,16 

Max. 
Demand 
kV A 

Power 
Factor 
cos o 

Load 
Factor 
hlmonth 

Total 
Cost 
HUFImonth 

3231 000 
2952000 
3055500 
2848500 
229500 

0 
0 
0 
0 

2925000 
3222000 
31 32000 

21 595500 

Notes 



Electric Energy Consumption - 12 month audit period 
Prepared for USAlD and RCGlHagler Bailly 

Plant name: DUNAFERR Energy Supplier Co. 

Electricity supply company's name: EDASZ Rt. 
Contract maximum demand ( MW ): 79 
Minimum charge (cost): 4,5 HUFlkWh 

Table 13. 

Consumption and billing data for steam generation for 12- month audit period ( 1994 ): 

Peak demand durinn audit oeriod (MW: 

Max. 
Demand 
MW 

2,86 
2,56 
2,47 

Energy 
Reactive 
kVARh 

meter 
reading 
Moldaylyr 
Jan. 
Febr. 
March 

Energy 
Active 
MWh 

191 8 
1709 
1697 

Sept. 
Oct. 
Nov. 
Dec, 

Total 

Max. 
Demand 
kV A 

903 
1399 
1574 
1968 

161 79 

Power 
Factor 
cos o 

1,75 
2'13 
2,51 
2,96 

Load 
Factor 
hlmonth 

4063500 
6295500 
7083000 
8856000 

72805500 

Total 
Cost 
HUFlmonth 

8631 000 
7690500 
7636500 

Notes 



I~lectr ic Energy Generation - 12 month audit period . 1 
Prepared for USAID and RCGlHagler Bailly 

Plant name: DUNAFERR Energy Supplier Co. I Table 14. 

Generator characteristics: 
Namelnumber 
Manufacturer: 

Generator and data for 12- month audit period (1 994): 

Capacity [MWJ: 
Year installed: 
Year last major overhaul: 
Drive t v ~ e  - steam 

I. 
LANG 

20 
1954 

cond. 

SELF-GENERATION: SOLD TO OTHERS: PURCH. FROM OTHERS: SELF CONSUMPS.: 

II. 
LANG 

Sept. 
Oct. 
Nov. 
Dec. 

Total 

20 
1969 

back or. 

11715 
I 1620 
16625 
22881 

180651 

V. 
LANG 

Ill. 
LANG 

8,5 
1963 

back ~ r .  

IV. 
LANG 

26 
27 
25 
35 

16,5 
1954 

extraction 

4,5 
1954 

back ~ r .  

42314 
40462 
43200 
43771 

468359 

62 
64 
67 
66 

39578 
38542 
36437 
32806 

430648 

64 
56 
58 
53 

8979 
9700 
9862 

11916 

142941 

15 
16 
18 
20 



Table 15. 

Energy balance - Electrical 
Prepared for USAlD and RCGMagler Bailly 

Plant name: DUNAFERR Energy Supplier Co. 

Item 
No. 

1 

Equipment or Process 
Description 

2 

Steel works Co. 

3 

Connected 
Load 

Coal coking works Co. 

4 

I I , 

MW 
40 

DWACo. 

C 

Maximum 
Load 

9 

Other 

I I I I I 

Total Peak Demand I 0,OO 
Total Enerav Consum~tion and cost 

MW 
40 

12 

I 

Total I 

I 

4683591 21 57589.00 

Average 
Load 

9 

133576 

MW 
40 

12 

647082,OO 

468359,OO 

Load at Peak 
Billing Demand 

9 

21 57589,OO 

MW 
40 

12 

Electric Energy 
Consump. 

9 

Total Energy 
Cost 

MWhIyear 
227096 

12 

1000HUFIyear 
101 4708,OO 

60045 256944,OO 

47642 238855,OO 



Action Plan - Summary of energy efficiency project opportunities 

l ~ r e ~ a r e d  for USAID and RCGIHagler Bailly I 
l ~ l a n t  name: DUNAFERR Enerav Suoolier Co. I 

Baseline - existina conditions 

Table 16. 

Summary of recommended energy efficiency actions: 
I I I 

Steam 

Generation 

Vyear 

2241 414 

l~c t i on  l~c t i on  I Steam 

INO. I~esc r i~ t i on  1 Generation 

Thermal 

Consump. 

GJlyear 

5605000 

Vyear 

1-94-1 Vibration analyzer * 

I Pumping trap 
I I 

Steam 

Generation 

wear 

2241414 

I I ~ i ~ u i d  Drainer 
I 

Total savings I 9841 4 

lectric Energ 

Consumption 

MWhlyear 

14294 

l~avinns as ~ercentane of base case I 4.39 

Thermal I Steam 

Compressed air 

Consumption 

1000 m3lyear 

223631 8 

Consump. I Generation 

Total Energy 

Cost 

1000 USDlyear 

23761 ,OO 

Electric peak1 Compressed air I Total Energy 1 Action project 1 Action paybackI 

Demand I Consumption I Cost I Cost I Period 

* The energy saving is desribed on the atached action plan 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUN17Y 
Prepared for USAD and RCGMagkr Bailly 

plant-e: DUNAFERR Energy Supplier Ltd. 
Address: 2400 Dunadjvdros 
Audiior'sname: Dr. Albin ZSEBIK 
Reportdate: April, 1 9 9 4  

LACTION NO. 

ACTION NO. AND BRIEF DESCRIPTION: 1 - 9 4 - 1 v i b at i an a 1 
,AREA OF THE PLANT AFFECTED: Machine housings 
'FINDINGS CONCERNING EXISTING COND!TIONS: 

DUNAFERR Ltd. runs 6 steam-turbines, 3 steam-turbo blowers and a lot of 
,other kinds of mostly rotational propulsive machines. The age of the 
'machines is 10-40 years. ' The control and maintenance is not organized properly, and because of the 
I 'lack of quality instruments, the vibration has not been checked in the las 
!RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

v ~ a r c  

?proving the efficiency of the routine maintenance. Surveying the conditi 
i "IIS of machines and equipments, registrating the operation times by comput 
j maintenance scheduling by considering conditions, the operation times, id1 
itimes, economic operation, and other parameters. 
i The suggestsd vibration analyser would help surveying the conditions of 
8 equipments. The economical indices would be concerned on savings of energy 
I and on the other hand, on the costs increases caused by break-downs. 
i 

Baseline -existing conditions 

A h r  recommended action 

Auction 

i COST-BENEFIT ANALYSIS: 
! 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

j PROJECT COST ESTIMATE: Cost Notes 

See enclosed paper 

1 Equipment procurement I 
I Engineering design 
! 

Total cost 

/year 

Electricity i Fuels, heat and steam: 

I 

I Equipment commisssioning 

i TOTAL COST 

PO& 
kW 

1 Equipment installation 

RECOMMENDED IMPLEMtNTATlON SCHEDULE: 

I 

Energy 
MWhhear 

I 



E N C L O S U R E  

Plant name: DUNAFERR Energy Supplier Ltd. 
Address : 2400 Ouna6jv~iros 

Auditor's name: Dr.Albin ZSEBIK 
Report date: April, 1994 

Action no. and brief description: 1-94-1 Vibration analyzer 

Expected results-effect of recommendation: 
The energy savings could be described if we presumed the break- 
down of the back-pressured turbine (no.4.) for 3 weeks. The 
turbine no.4. produced 5657 MWh electric energy in November, 
1993. If it did not produce electric energy, that should be 
bought for 10 USO/MWh more expensive, that means an extra 
expense of 39.599 USD would appear. 
The cost of break-down is presumed to 10.000 USO. 
The break-down of turbine no.4. would cause another extra expense, 
because instead of the connected heat and electric energy 
production, the heat supply of DunaCijvdros would be provided 
of direct heat production. 
Neglecting this latter expense, the extra cost of the break- 
down would appear once in every 3 years, the payback period of 
the equipment is less than one year. 
Considering the age of equipment the break-down can happen more 
frequently without the preventive checks. 



I :OMMENDED ACTlON - ENERGY EFFICIENCY OPPORTUNITY 
~emd tor USAD and RCGWaglw Bailly 

ACTION NO. 

fl-: DUNAFERR Energy Supplier Ltd. 
!ms: 2400 Duna6jvBros 
WSM: Dr. Albin ZSEBIK 

April, 1994 
~mNo-ANDBR~EFTE3m1Pr10N: 1-94-2 Stem trap ultrasonic tester 

EPLANTAFFm: steam tube network 
DINGS CONCWNING EXISTING CONDITIONS: 
The steam traps were checked within the framework of a specific program 
at the plant. There were "Gestra" and membrane-types built in, but there 
3re a lot of other types too among the more than 2000. 
3y the experience of the operators, the half of the steam traps are out 
~f order. 
:OMMEN N 
~ ~ f e c t i v e  traps should be repaired or replaced. 
The condense-loss could be reduced b y  10 % by the reparational works only 

RESULTS - trFECT OF RECOMMtNDATION: 
Elacbicity ' Fuels, heat ~d steam: 

mCMCT COST ESllMArr: Cost Note¶ 

* PAYBACK PER100: 

my- 

Peek 
kw 

I n e  -existing condiions I 

, meommended action - 
-timr 

E n g I M n g  design 

~ ~ ~ i p ~ ~  procuremem I 
:quipmat installation 

Equipment commiurioning 

rOTAL INSTAUED COST 

~MMENDED IMPLEMENTATION SCHtDULE: 

, 7 - BENttriANALYSIS: 

E n !  M 

20x103i USD 
O O X ~ O ~ ~  u s 0  

eI 

133;x,c3 
12oox1c3 

~ o o x ~ < ~  w 

1,2 

1 

20x10~ 
20x10~ 
160x10~ 

steam(lltons/year) 

USD 

USD 

U$@) 

0,9 , 

O,J 1 



ACTION NO. 7 

J RECOMMENDED A C ~ O N  - ENERGY E~FICIUJCY OPPORTUNITY 
Prepared tor USAD and RCGMugIer Wty 

Plantnum: DUNAFERR Energy Supplier Co. 
~ d d m ~ :  2400 Duna6jvdros 
wtor.~rwm: Dr .Albin ZSEBIK 

Rlportdm: April, 1994 

moN: 1-94-3 02/CO meter for boiler No. IX. 
-tpwAkFE'ETEI): boiler house 
FINDINGS CONCtnNlNG WSTING C0ND:TIONS: 

There are 9 boilers for steam production (6 of SO tons/hour, 2 of 100 
j tons/hour and 1 of 220 tons/hour). The boilers usually operate parallel, 
( with low loads. 
The biggest boiler (no. IX.) runs with unknown combustion parametersoand 

I without 02/CO meter,,the temperature of the leaving gas is often 240 C. I . , .OMMNOED ACnON TO IMPROVE EFFICIENCY: 

I ,ailer No IX. should run on nominal load, considering the result of the 
I analysis of exhaust'gases. An 02/CO meter should also be built in. 
f The changing loads should be supplied by the smaller boilers. 

EXPECTED RESULTS - EFFECT Of RECOMMENDATION: 

Baseline -existing conditions 

LAc - -mended action 
I 

i .  .dduc( iOn 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPOTUNITY 
Prepared for USAlD and RCGIHagler Baily 

Plant name: DUNAFERR Energy Supplier Ltd. 
Address: 2400 DUNA~~V~LROS 

Auditor's name: Dr. Albin ZSEBIK tel.+fax: 36 1 257 7369 

Report date: March, 1996. 

ACTION NO 

1-96-I* 

ACTION NO. AND BRIEF DESCRIPTION: 1-96- 1 * Speed drive 

AREA OF THE PLANT AFFECTED: 3. pumps plant 

FINDINGS CONSERNING EXISTING CONDITIONS: 

At the 3. pumps plant are 8 pumps in parallel connection. From this pumps 3 - 5 pumps operate 
continuosly. Control of pumps is by throttle valve or by switching off the pumps. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Connect speed drive to the selected 2 pumps and control speed one of these pumps. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Water Water Cost Electricity Electr.Cost Total cost 

mill.m3/vear 1 o3~Ll~/vear MWhbear I 0 3 ~ u ~ / v e a r   year' .' 
Baseline - existing conditions 50 250.000 11.136 72.384 2,223.338 
After recommended action 485  242.500 10.889 70.778 2,160.538 

1.606 62.800 Net reduction 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: 

Engineering design 

Equipment procurement 

Equipment instalation 

Equipment commissioning 

TOTAL INSTALLED COST 

Cost Notes 

USD 

1.500 
30.000 
2.500 
1 .ooo 

35.000 

Estimated increase in annual (non-energy) operetion and maintenance cost ---- 

PAYBACK PERIOD: 35,000 / 62,800 = 0,56 years 

1 ./ 1 USD - 145 HUF 



Meter 





RECOMMENDED ACTION - ENERGY EFFICIENCY OPPOTUNITY 
Prepared for USAID and RCGIHagler Baily 

Plant name: DUNAFERR Energy Supplier Ltd. 
Address: 2400 D U N A U W ~ O S  

Auditor's name: Dr. Albin ZSEBlK tel.+fax: 3 6 1  2577369 

Report date: March, 1996. 

ACTION NO 

1-96-2 

ACTION NO. AND BRIEF DESCRIPTION: 1-96-2 Speed drive 

AREA OF THE PLANT AFFECTED: Boiler house for district heating 

FINDINGS CONSERNING EXISTING CONDITIONS: 

At the boiler house for district heating are 3 pumps in parallel connection. From this pumps 3 pumps 
operate continuosly in winter period, and 1 in sommer. Control of pumps is by throttle valve. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Connect speed drive to the selected 2 pumps and control speed one of these pumps. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Water 

mill.m3tyear 

Baseline - existing conditions 

After recommended action 

Net reduction 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: 

Engineering design 

Equipment procurement 

Equipment instalation 

Equipment commissioning 

TOTAL INSTALLED COST 

Estimated increase in annual (nonenergy) operetion and maintenance cost 

Water Cost Electricity Electr.Cost Total cost 

103Hu~/year MWh/year 103Hu~/year ~ ~ D / ~ e a r '  -' 
5.490 35.685 245.103 
4.893 31.802 219.324 

597 3.883 25.779 

Cost Notes 

USD 

1.500 
40.000 

2.500 
1 .ooo 

45.000 

PAYBACK PERIOD: 45,000 / 25,779 = 1,74 years 

1.1 1 USD - 145 HUF 
BEST AVAILABLE COPY 



DUN. FERR 

~o; fasok  vesz test?&: 

0 = l 3 , Z  kU 

0; 3.6 kW Z PVfF 142,Y kW 

0 - 56.8 

@ = 68.8 kLf 

12. sz. o'bro 



fordulo f szah ~ z o b d / ~ o z d +  eseleh . 

2. sz. 'v" 

s =  I M V A  3/0,66 kP 

Po= 2,3 kW ; Pi= 10,8 kb 

! I .  sz. abm 



Q = 460 m3/h 

2. 4 bar 
--i-w--t I/ v," 

70, 4 5  bar 

7 

13. sz. dbra 



~ z l ' v a t f ~ i :  D F A  K 300 f lp.  DUNA FERR 





The schematic circuit diagram and t-Q diagram of the heat 
utilization 

1.Blast furnace wall 7.Push-type furnace 3.Air heat& 
. 
7 

- 
7 > 

O 6.Turbine blowers 40 C 
* 

1670 kW/Kg 
(1354 kWK) 

0 
100 C 

0 

-. - - -_ - - -  (114C ) 
\ 

0 

> > 
250 C 

5 .Slab cooling 4.IX.Boiler 
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FINAL ENERGY AUDIT REPORT 
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by 
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1. Plant information 

Name of  Enterprise 

Address 

Telephone 

Fax 

Contact Person 

Title 

Teiep hone 

2. Energy auditor information 

ENERGY AUDIT REPORT 
Prepared for  

USAlD and RCGlHagler ~ a i l l ~  

1215 Budapest 

Duna u. 42 

Hungary 

E n e r g y  Eihnaaer 

Dates - audit started: 2 1  Feb 94 audit completed: 27 Feb 94 

Cont.roll  Q u a l i t y  G o n s ~ ~ l t   in^ 
Energy audit company 

Tibor Naqy 
Energy audit team leader 

Address 

Telephone 

Fax 



3. Energy audit information 

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

Paper  p r o d u c t i o n  

Steem d i s t r i b u t i o n  and use  

Compresse? a i r  s y s t e r  

Enerey  d s t a  c o l l e c t i o r  and m n a ~ e m e n t  

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

The ~ l a n t  mskes e x c e l l e n t  u s e  of' e x i r t i n p  

p p e r  3 r o d u c t i o n  ecu-ipment, The s t e m  

d i s t r i b u t i o n  i s  o v e r s i z e d  f o r  c u . r r e ~ t  levels 

of vsege  and ? a s  reduncbnt  l i n e s .  MUCH Pnerpy 

d z t 2  i s  c o l l e c t e d  b u t  n o t  use< f o r  e n e r s p  w n a ~ e m e n t .  

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

There  a r e  few o p p o r t m i t i e s  f o r  n r o c e s s  

r e d u c t i o n  withou-t  l a w e  i n v e s t n e n t  



4. Energy savings 

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

Descr i~t ion of measure 

None 

Fuel saved Savinqslunits 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, kWh/year 
etc.): paper & cerdboard Paper 

on1 y 

Year: 1990 1991 1992 1993 UNITS 

Production: 
Paper  

Cardboard 71971 54995 50667 Now a separa te  fac$ory  

heavy fuel oil: 5.2 
heat3-W 
d m  oil: 

266.0 

natural gas: 40958 

coal: 

electricity: 

steam: 

other (describe): 

EnerqvIProduction index: 

thermal 

electrical 



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: 1990 1991 1992 1993 UNITS 

heavy fuel oil: 

diesel fuel oil: 

natural gas: 284056 377930 347298 264215 1000 FT 

coal: 

electricity: 208033 249581 2,81882 221107 1000 FT 

steam: 

other (describe): 

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 --- 



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 
(complete one for each recommended action) 
(attach additional details if required t o  justify project) 

a 
8. Narrative 

Provide any other information which would be useful t o  USAID and 
RCGIHagler Bailly -- 
There a r e  s u b s t a n t i a l  r o n t h l v  v ? r i ? t i o n s  i n  t,?e e f f i c i e n c y  of 

steam produc t ion .  A t  t imes ,  . requirements  a r e  below t h e  b o i l e r  

minimum and s team i s  dumxed. A t  o t h e r  t imes ,  demand f o r  t u r b i n e  

e l e c t r i c i t y  f o r c e s  n roduc t i on  o f  yore  s t ~ a n  than  can be used i n  
- - 

t h e  p q e r  nyocess .  A b e t t e r  e n e r q  d a t a  qystern rlroutd help t o  

better rnanase these c o n f l i  c t i n ~  r eau i r emen t s  



ELECTRIC ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
Prepared for USAID and RCGIHagler Bailly 

NOTE: Cont r sc t  maxixum demand v a r i e s  by  month. 
I n  ad-di t ion,  t h e r e  is a supnlenentary del 
t h n t  t h e  p l a n t  can  drayy on i f  t h e i r  t u r b  
is no t  opers t iona l .See  c h a r t  
L i s t e d  max demand shows f i g u r e s  f o r  norm 
o p e r a t i n a  c o n d i t i o n s  ( t u r b i n e  oper-3tiona- 

Plant name: 
Dunclpack Paper W i l l  
1215 Budapest, Duna u ,  42, H U ~ F R ~ Y  

Auditor's name: Tibox Na gy 

Report date: 12 May 94 

Electricity contract terms: 
[~lectricity supply company's name B u d a ~ e  st  ~ 1 ~ n j  Demand charge : 185 ,  FT/~l~/month ba se 

385 F~/~W/m&nth  peak I Contract maximum demand IkW): 
See no te  & c h a r t  I 

U s e  c h n r ~ e :  4.70 FT/KV/H peak 
3.20 FT/KV]I-I day 
2.35 FT/KW n i g h t  1 Other: I 

CONSUMPTION AND BILLING ~+~(&l&-@fNTH AUDIT PERIOD: 
. . - 

Product. Index ~ o t e s  
kwh perT on plant conditions and changes 

- - -- - . . . - - . . - . .. - - -. . --. .. . - -. . - -. . -- - - - - 

~ - -  -- -- -dl 475 ~. 

-- 
Ma, 

Dernanc 
k h  

9320 

. - 
Max 

Demand 
kVA -- 

- . . . . . . - 
Total Meter Energy Energ 

~e- ing  b e  r el $ ~ F I  Beactiv 
Moldayly W h i g ! @ ?  

Powel 
Factor 
cos C -- 

Load 
Factor 

Awl-1- 5696 6322 

Se PI-I- -- 5457 6040 

o c v  I 5754 6318 

Novl 1 -- - 
3828 4456 

Decl 1 3018 3515 

TOTAL 1 54746 1 62256 

Peak demand during audit period (kW): 6"" 





Prepared for nd RCGIHagler Badly 

Plant name ~ G a ~ a c k  Paper  l ! , T i l l  
Address 1 2 x 5 - ~ u d a p e s t ,  Duna u. 42, H u n m r y  
Auditor's name Tibo r Na gy 
Report date 12 bf" Y 94 

- - 
Lcad at 
Peak B~lltng 
Demand 

kW -- 

Total 
Energy 
Cost 

/year 

Item 
No. 

Equipment or Process 
Description 

Conneded 
Load 

kW 
-- 

Maximum 
Lcad 

kW 

P a p e r  hllachine 14 - 
~ ~- 

Pape r  Machine 15  
-- - 

P a p e r  Machine 1 6  

Cardboard F a c t h v  
Cornpre~sors  

-- -- - - 

I n f r a s t r u c t u r e  
- -. - -- - -- - - - - 

Water supply 
-- -- - - - - --- -- -- - - - --- 

Othe r  mechanica l  
B o i l e r  House 

- -. - - -- - - - 

Network l o s s e s  
E x t e r n a l  s a l e s  ( e x c e p t  cardboard)  

OTAL ELECTRC ENERGY CONSUMPllON AND COST (equals total bllled consumpt~on) - -- ............... - 



FUEL STEAM OR ENE Y CONSUMPTION - 12 MONTH AUDIT PERIOD iEi%urR gas ENERGY TYPE: 
Prepared for USAlD and RCGIHagler Bailly 

Plant name: Dunapack Paper Mill 
Address: 1215 Bud8p?s t ,  Duna u, 42, Hungary 
Auditor's name: Tibor Nagy 

Report date: 12 May 94 

Supply contracJterms: - . .- . -. 

ontract maximum demand 
man&-- -- - 287060 - I ? T ~ M J / ~ ~  

F: y~ 'C+J j r . r i * t e r l  - - 1 
- -- a 3  m$GJ is_ummr) ----- 

CONSUMPTDN OR BILLING DATA FOR 12-MONTH AUDIT PERIOD 
FOR: (NAME OF ENERGY FORM): 

G J  i n  paper 
machines o n l y  

- - - - 
Monthly 
Heating 

Desee-Da~s 
HDD 

-- 

. 

- -- 

Heating 
lndex 

GJ/HDD -- 

- -- - . . - - 

Total 

310bflt FT 
34021 

30721.  

- 32807 - -- 

248 5 9 

1837 5 

19669 

19559 -- 

22069 

22372 

26799 

32725 

30832 
314808 

-- 

Product. lndex 
SJ per: ton 

- - - - 

R,81 

-- 

Thermal 
onsumption 

G J 

103496 

89254 

99871 

68269 

51196 

55613 

55401 

62961 -- 

63992 

81348 

96904 

- 91617 
917921 

Note: Heating degree-days based on reference temperature of C 

_ 

Phys~cal 

c0nsUP&6 m!? !nib 

.. - 
3044 

- 2625 

2937 

2008 

1505 

160 6 

1629 

1851  ---- 

1882 

- 2393 

2850 

2695 
26998 

_ _ 
Meter 

Reading 
Mo/day/yr 

Notes 
on plant conditions and changes 

Jan1 I 

Febl-I- 

Marl I 

Awl-I- 

. 

May/-/- 

Junl I 

Jull I 

Augl-1- 

Sepl / 

Oct/_-/- 

~ o v l  1 

Decl I 

TOTAL 



STEAM GENERATION - 12 MONTH AUDIT PERIOD 
Prepared for USAID and RCWHagler Badty 

Dunapack Paper l!Iill 
Pbnt name 
Address 1215 Budapest, Duna u. 4 2 ,  Hunmry 
Audtor's name T i b o r  Nagy 
Report date 13. May 94 

Stack gas analysis: percent 0 2  

Combustion efficiency: 

Blowdown anahsis: dlssohed solids PPM 

STEAM GENERATION DATA FOR 12-MONTH AUDIT PERIOD 

MPORTS 
Steam 

Purchased 
er ISTRl TlDN k!%m+ 

b o a r d ,  
5582 

- 
Losses & 
Unaccounted 

G 

-5253 - 
4596 - -- 

5076 - -- 

3623 

2 5 6 6  
2zl4- 
2628 - - 

-- 308L 
3142 _ 

3975  

4 9 9 0 L  
4 6 3-4 
46270 
- 

9315 Heatinp oil 
1051578 TOTAL GJ 



ENERGY BALA w-Q&, STEAM OR HEAT 
ENERGY TYPE 
Prepared for USND and RCGiHqler Ballly 

~ ~ ~ ~ t ~ ~ ~ D u n a p a c k  Poper b W . 1  
"15 Budapest, Duna u,  42, Hunmsy 

Audttors name Ti b01. Na gy 
Report date 12 May 94 

Max~rnurn 1 Average oad at 
leak Demand 
lnlls: 

Total 
EnerW 

tnergy 
:onsumption 
m i t e  J 
_ _ _ . _ ! -  
420007 
5x7 68 

- - 
161882 

~ 

112311 

Equipment or Process 
Descr~ptlon 

I n f r a s t r u c t u r e  - - -- - -- - - - - - - -- - - - - 

Turbine 
- - - 

Sales - - 1 ~ 1 4.20 -. 
Boi le r  House . l l c m s e s  !----I- 

,-- .,- TOTAL PEAK DEMAM3 -- - - - - -- - - -- - 

AN) COST (equals totd b~lled consurnptron) ------ -- - -- - -- - -- - - -. - - - -. - -- - - - - 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAD and RCGIHagler Bailly 

ACTION NO. 1 

Plant name: 
Dunapack P a p e r  M i l l  

Address: 1215 Budapest,  Duna u. 42 ,  FIuneary 
ditor's name: Tibor  Nagy 

wort  date: 12 h'hy 94 

I ACTION NO. AND BRIEF DESCRIPTION: 
I Manaeenent r e p n r t s  - Develop e f f e c t i v e  e3ero.v y a ~ e r n e n t ,  reDoA n ts 
l AREA OF THE PLANT AFFECTED. ~~t ire plant I 

i FINDINGS CONCERNING EXISTING CONDITIONS I 

A l a r g e  amount o f  enerav d a t a  isnow c o l l e c t e d ,  bu t  i s  no t  used 
t o  produce c o n ~ r e h e n s i v e  nana eenent  r e p o r t s  

1 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 
1 

Use t h e  e x i  s t i n e  data  c o l l e c t i o n  s y s t e m ,  aumen ted  vtith a d d i t i o n a l  
I senso r s  and network sof tware ,  t o  develor, r e p o r t s  u s e f u l  f o r  t h e  
I Energy kIansper, t h e  Product  ion B k n p ~ e r ,  an2 t h e  P l a n t  Manager 

i 

PECTED RESULTS - EFFECT OF RECOMMENDATION: 
Electrici Fuels. heat and steam: B m ~ s t  1 

Peak En&y 1 
k~ MWhIyear Na t ba s GJ'FTlYear 

I Baseline -exlstlng cond~ttons 
1 3 3 ~ 0  s % % s ~  485 

/After recommended action 1133201 6038$ 

; COST-BENEFIT ANALYSIS: 
I 1000 FT 
1 PROJECT COST ESTIMATE: Cost Notes 

1 Engineering design 

I 
I Equipment procurement 

I Equipment installation 
! 

/ Equipment commisssioning 

j Estimated increase in annual (non-energy) operations and maintenance cost ! (C) 

1 

TOTAL INSTALLED COST 2600 

PAYBACK PERIOD: 

rn 

(b, 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNIW 
Prepared for USAD and RCGMagler Bailly 

9 
ACTION NO. - 

Dunapa ck- page r  K i l l  Plant name: 
Address. 1215 Budapest ,  Duna U. 42, I i u n ~ 2 r y  

uditor's name: T  i b o r  Na fry 
eport date: 1 2  May 94 

,ACTION NO. AND BRIEF DESCRI ON 
Steam Trap !k&ement - s y ~ t e l a a t i o  checks  & r e p a i x s  

IAREA OF,%E&%T ?f!iE8B:ibut i o n  network - 
:FINDINGS CONCERNING EXISTING CONDITIONS 

A review of s team t r  ps  i n 5 i c c t e d  t h a t  numerous t r e p s  a r e  
funct i o n i n e  p o o r l y  i 

I 
?RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

I 
I 

I 
S e t  up a  computer-based s y - t e n  t o  s y s t l m a t i c a l l y  t r a c k  maintananoe 
checks  and promptly t a k e  a c t i o n  ?:%en t r a p s  f a i l ;  a s  p a r t  of  thrirs, s e t  i 

I up a steam t r a ~  t e s t i n g  an3  r e p a i r  f r c i l i t y .  Use t h e  e x i s   tin^ u j t r a -  
' sound d e t e c t o r  f o r  t h e  t r a y  checks. I 
\ I 

I 

PECTED RESULTS - EFFECT OF HtCUMMtNUATIUN: 
Electricity Fuels, heat and steam: I Tqfallyg 1 

Peak 
kW 

1 Baseline -existing conditions 

[After recommended action 

/COST-BENEFIT ANALYSIS: 
I 

1000 FT 

Energ ' 

MWht 

Net reduction 1 

1 PROJECT COST ESTIMATE: Cost Notes 

10420 4 

b021114 

20$40 1 5 8 1  

Engineering design 1 Equipment procurement 

Equipment installation 

2 64 

259 

i Equipment commisssioning 1 - 1  
TOTAL INSTALLED COST 114251 (b) 

I 

I 1 750 rc) 1 Estimated increase In annual (non-energy) operations and maintenance cost I 
I 

i PAYBACK PERIOD: 

I 

ECOMMENDED IMPLEMENTATION SCHEDULE: 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPpORTlJNlTY 
Prepared for USAD and RCGMagler Bailly 

Plant name: Dunapack Pzper h'li.11 
Address 1215  3udapest ,  Duna u, 4 2 ,  E u n ~ g r y  

n 
ACTION NO. 

- 

uditor's name: T ibo I. Na gy 
date: 1 2  May g4 

ACTION NO AND BRIEF DESCRIPTION 1 Steam Netslork R a t i o n a l i z a t i o n  - c lose  o r  remove unusee l i n e s  
F THE P T AFFECJtD 

Lm?%earn YM t r l  u ion  network 
FINDINGS CONCERNING EXISTING CONDITIONS 

There a r e  11 steam l i n e s  t h a t  could be c losed  down f o r  a t  l e a s t  a major  
pa rt of  t h e  year .  I 

I 
I 1 

I 
'RECOMMENDED ACTION TO IMPROVE EFFICIENCY 

I 

I 
I 
i 
, Close unneeded l i n e s ;  i n s t a l l  va lves  i n  backup l i n e s  o r  w i n t e r  heqt im / 
' l i n e s  so  t hey  can 5 e  c losed down vhen no t  needed. 
I 

I 
I 
1 

I 
I 

I I 

I PROJECT COST ESTIMATE: Cost Notes 

i Engineering design 1 1 9 5  

1 Equipment procurement 11260 

! Equipment installation 
! 

1 900 
! 1 - 

Eaui~ment commisssionina 1 1 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION 4 I Electricity 1 Fuels, heat and steam 

I 
TOTAL INSTALLED COST 2 2 5 5  1 g) 

Estimated increase in annual (non-energy) operations and maintenance cost / 50 1 (c) 
I 

(a) 

I 

I Baseline -existing cond~t~ons 
I 
I 

PAYBACK PERIOD: 

, COST-BENEFIT ANALYSIS 1000 FT I 
I 

1,: 50 / 
ECOMMENDED IMPLEMENTATION SCHEDULE: 

1 After recommended action 

! 
/ Net reduct~on 1 

Peak 
kW 

Energy 
MWhIyear 

T$%Yf 
FT /year 

2 64 

$032862 

9182 

N a t  

262 

2 

.pas G 
:lo420 $4 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNllY 
Prepared for USAD and RCGMagIer Bailly 

name: Dunapack Pape r &fill 
Address: 12x5 Budapest ,  Duna u. 42,  Eiuncsry 

ACTION NO. 4 

ACTION NO AND BRIEF DESCRIPTION 
I ; 
{AREA OF THE PLANT AFFECTED 

P a ~ e r  Broduct  ion 
FINDINGS CONCERNING EXISTING CONDITIONS. 

Checks showed l a r ~ e  n ~ ~ S e r s  of l e a k s  a t  a i r  connec t i ons  a t  n ape r  
machines, 

Use an u l t r a s o u n d  l e a k  d e t e c t o r  snd an a s s o c i a t e d  ~ a i n b e n a n c e  n r o r r r  
t o  s y s t e m a t i c ~ l l y  reduce  l eakage ,  

I 

PECTED RESULTS - EFFECT OF RECOMMENDATION: 

; PROJECT COST ESTIMATE: Cost Notes 
I 

. Baseline -existing conditions 

After recommended action 

i 
! Equipment procurement 

i 
1 Equipment installation 
I 

Electricity 1 Fuels, heat and steam: 

I Engineering design 

i Equipment comrnisssioning I - i 
1 70 

I 
1 TOTAL INSTALLED COST @) 

Peak 
kW 

I i / Net reduction 

.- 

PAYBACK PERIOD: 

I COST-BENEFIT ANALYSIS: l oo0  FT 

Energy 
MWh/year 

2280 

2166 

114 j I 
1 I 460 

~ s l m a t e d  mcrease in annual (non-energy) operations and mamtenance cost 1 40 

pzoo 
p740 

(a1 

(c) 



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- HUNGARY 

FINAL ENERGY AUDIT REPORT 

for work at 

Dunaqua-Therm Rt. 

by 

Albin Zsebik, CEM 

Jomuti, Ltd. 

for 

Hagler Bailly Consulting, Inc. 



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- HUNGARY 

FINAL ENERGY AUDIT REPORT 

for work at 

Dunaqua-Therm Rt. 

Albin Zsebik, CEM 

Jomuti, Ltd. 

for 

RCGIHagler Bailly 



Energy Audit Report 
Prepared for 

USAID and RCGIHagler Bailly 

1. Plant information 

Name of Enterprise: 

Address: 

Telephone: 

Fax: 
Contact Person: 

Title: 

DUNAQUA-THERM CO. 

Dunacjviros 2400 
~ ~ i t d k  utja 7. 
(36) 25/ 3 11-925,3 11-332 

(36) 251 3 11-925,3 13-623 

Csaba P o m h  

District Heating Manager 

2. Energy auditor information 

Dates- audit started: February 1 Oth, 1994. 

audit completed: May 3 lst, 1994 

Energy audit company: Jomuti Ltd. 
Energy audit team leader: Dr. Albin Zsebik mc- 
Address: 1 172 Budapest, Almhshiza u. 55. 

Hungary 
Telephone: (36) 60/ 3 14-346 

3. Eneraaudit information 

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

- The organisational structure of DUNAQUA-THERM Co. with special care for cost 
and energy saving 

- The operation of heat distribution centres situated in the town, consumer sub-stations, 
and a thorough heat loss analysis of the distributional network 

- Modernisation of the secondary heating systems - possibilities of reconstruction, and 
ways of financing 



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

- The total lack of task-oriented organisational structure 
The individual organizational units are not profit centralised 

They don't follow the efficiency of the energy.consumption (there are no daily 

efficiency reports) 
They don't evaluate the monthly energy consumption efficiency reports 

- Out of date supplier and consumer instruments and equipment 
The settlement of accounts in heat supply are not based on measurements, 

therefore the consumers have no interest in energy saving 

- The prodigal operation determined by these instruments and equipment 
- Serious losses at all three sub-systems ( heat production, heat supply and heat 
consumer systems) 

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

- There is a very high need for modernisation, but also, there is a great lack of capital. 

The situation is made even worse by the over subsidised Hungarian price system in 
district heat supply 

4.a Energy savings 

List the energy efficiency measures ALREADY IMPLEMENTED, during the course 

of the audit (if any): 

Description of measure Fuel saved Saving;s/units Pavback 

The implementation of the project plans is under process. 



4.b Historical production and energy consumption 

Summarize the recent production and energy consumption at the plat in physical units 
(also list the type of units per year, i.e. tonsfyear, kWyear, etc.): 

Year: 1990 1991 1992 1993 UNITS 

electricity: 6782 6463 (*) 6064(**) 6463(***) MWh/ Year 
heat: 1,252 1,23 1,182 1,156 106GJ/year 
w 
(*) Decrease because of the start of the first frequency converter (the speed control of 

P ~ P )  
(**) The start of the second frequency converter 

(* * *) Start of extra water production pumps 

EnergdProduction index: 

3,29 kWh/GJ in year 1993. (The electric energy demand / heat demand) 
0,557 k W m 3  in year 1993. (The electric energy demand /water demand) 

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 1991 1992 1993 UNITS 
heavy fuel oil: 
diesel fie1 oil: 
natural gas: 

coal: 

electricity: 263,86 292,91 327,5 1 397,26 103USD 
other (describe): 
heat 2.71000 2.960 3.103,62 3.900,52 103USD 



6. Previous actions 

Frequency drives were first used in Hungary few years ago. Among the first ones two ELIN 
frequency controllers were used at two heating circulation pumps in Dunaujviros. So than 
they have changed the speed of the pumps by manual adjustment. The automatic regulation 
will be realized after the modernization of the domestic consumer systems and sub-stations. 

In order to reduct the heat requirement and modernize the heating system of the residences 
heat detecting ( thermovision ) pictures have been made of 2000 buildings (-200.000 flats). 
With the help of these pictures the order of the buildings for the modernization has been 
made, serving fblly the marketing activity. 

7. Detailed forms - required 

Complete and attach the following forms: 
- Electric energy consumption - 12 month audit period Table 1 - 8. 

- Heat energy consumption - 12 month audit period Table 9. 

(complete for each major fbel type for areas studied) 

- Energy balance - heat Table 10. 

- Energy balance - electrical Table 12. 

- Action plan - summary of energy efficiency project opport Table 1 1. 

- Recommended action - energy efficiency opportunity Action No. 2 - 95 - 1 

Action No. 2 - 95 - 2 

ActionNo.2-95-3 

8. Narrative 

As the continuation of the Action No 2-94-1 project the Dunaqua-them started to realize 
the action No 2-94-2 project both fiom its own sources and &om the German coal-aid, 
using 50 million Hungarian Forints (HUF). The realization is almost ready and to the 
modernization Honeywell controllers and thermostatic radiator valves have been used. 

The realization of the Action No 2-94-4 project has been started and extended to al l  
residence buildings. The financial demand of the modernization is - 500,000.000 HUF ( - 
4,160.000,-USD ). 
The half of it is cowed by own sourck'but to the other half a sponsor is needed. 
Discussionsare going on with the Honeywell company and with EBRD. Other American 
sponsors might join too. 



Electric Energy Consumption - 12 month audit period 
Prepared for USAID and RCGMagler Bailly 

l ~ l a n t  name: DUNAQUA-THERM CO. I 

Consumption and billing data for 12- month audit period: 

Peak demand during audii period (kw: 



l~lectric Energy Consumption - 12 month audit period I 
I Prepared for USAID and RCGIHagler Bailly 
Plant name: DUNAQUA-THERM Co. 

Peak demand duhg audi period (kW): 

Consumption and billing data for 12- month audit period: 

L 

meter 
reading 
Moldaylyr 
Jan. 
Febr. 
March 
April 
May 
June 
July 

Energy 
Active 
kwh 

5280 
6960 
4500 
6360 
561 0 
4260 
4770 

Energy 
Reactive 
kVARh 

1080 
1395 
960 

1305 
1215 
829 

1155 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Total 

0.951 
0.960 
0.954 
0.964 
0.957 

5220 
5760 
5265 
691 5 
8535 

69435 

Max. 
Demand 
kW 

- 
25 
29 
29 
- 
- 

18 
174 
1 92 
176 
231 
285 

231 6 

Power 
Factor 
cos o 

0.976 
0.968 
0.964 
0.966 
0.955 
0.963 
0.945 - -  

Max. 
Demand 
kVA 

1185 
1170 
1155 
1335 
1815 

14599 

35257 
36656 
35406 
40246 
46191 

444251 

25 
25 
25 
26 
26 

Load 
Factor 
hlmonth 

176 
232 
150 
212 
187 
1 42 
1 59 

u 

- 

Total 
Cost 
HUFImonth 

35470 
41 081 
32842 
39026 
36543 
31760 
33773 

tl, m 
c .- 
i! n 

Notes 

- 

, 

0 
c .- 
E - 
t 
ti 3 8  '- 

O 



Electric Energy Consumption - 12 month audit period 
Prepared for USAlD and RCGHagler Bailly 
Plant name: DUNAQUA-THERM Co. 

Consumption and billing data for 12- month audit period: 

Peak demand during audit period (kw: 1 39 1 



Electric Energy Consumption - 12 month audit period 
Prepared for USAlD and RCGlHagler Bailty 
Plant name: DUNAQUA-THERM Co. 

Consumption and billing data for 12- month audit period: 

Peak demand during audit pehd  (kW): 1-7 



Electric Energy Consumption - 12 month audit period 
Prepared for USAlD and RCGMagler Bailly 
Plant name: DUNAQUA-THERM Co. 

Consumption and billing data for 12- month audit period: 

Peak demand durina audit ~eriod (kW: 



Electric Energy Consumption - 12 month audit period 
Prepared for USAlD and RCGlHagler Bailly 
Plant name: DUNAQUA-THERM Co. 

Contract maximum demand (kwh): 23 0 
Minimum charge (cost): 
Other 

Consumption and billing data for 12- month audit period: 

Peak demand during s u d  period (kW): -7 



Electric Energy Consumption - 12 month audit period 
Prepared for USAID and RCGlHagler Bailty 
Plant name: DUNAQUA-THERM Co. 

l~lectricit~ supply company's name 1 

I Contract maximum demand (kwh): 320 
Minimum charge (cost): 
Other: 

Consumption and billing data for 12- month audit period: 

Peak demand during audit period (kw: F i  



Electric Energy Consumption - 12 month audit period 
Prepared for USAlD and RCGMagler Bailly 
Plant name: DUNAQUA-THERM Co. 

Electricity supply company's name 
Contract maximum demand (kwh): 240 
Minimum charge (cost): 

Consumption and billing data for 12- month audit period: 

Peak demand during audit period (kW): 1-1 



Heat Energy Consumption - 12 month audit period 
Prepared for USAlD and RCGlHagler Bailly 
Plant name: DUNAQUA-THERM Co. 

Heat supply company's name: Dunaferr Energy Supplier Ltd. 
Contract maximum demand (kwh): 125000 
Minimum charge (cost): 
Other: 

Consumption and billing data for 12- month audit period (1993): 
Name of energy form: Hot water 

Remark: the reference temperature at HDD is 20°C 

4 aa 

F 
.\o 

Meter 
Reading 
Moldaylyr 
Jan. 
Febr. 
March 
April 
.May 
June 
July 
Aug. 
Sept. - 
OC~. 
Nov. 
Dec. 

Total 

Physical 
Consump. 
units = 

Thermal 
Consump. 
GJ 

19871 0 
187388 
1481 28 
7881 2 
18256 
17652 
18439 
15877 
17503 
65326 

192859 
196354 

1 1 55304 

Total 
Cost 
1000HUF 

76288 
72243 
58880 
35196 
14568 
14353 
14667 
13682 
14242 
30676 
74147 
75298 

494240 

Monthly 
Heating 
HDD 

603,88 
622,05 
478,02 
226,80 

156,24 
561'90 
538'47 

3 1 87'36 

Heating 
Index 
GJIHDD 

329'06 
301'24 
309'88 
347'50 

418,Il 
343,23 
364,65 

362,46 

Product. 
Index 
GJI 

Notes 

20 days (the heating finished at 10.30pm. on 2nd) 

- 
14 days (the heating started at 6.30am. on1 8th) 

for the heating season 



Energy balance - Heat 
Prepared for USAlD and RCGlHagler Bailly 
Plant name: DUNAQUA-THERM Co. 

Item 
No. 

1 
2 
3 
4 

Total Peak Demand 125 

Load at 
Peak Demand 
Units: MW 

7 1 
21 
32 
1 

Average 
Load 
Units:MW 

43 
8 
16 
0, 1 

Equipment or Process 
Description 

Residental heating 
Residental hot water supply 
Public heating 
Public hot water supply 

Maximum 
Load 
Units:MW 

70 
21 
30 
1 

Total Energy Consumption and cost 

Energy 
Consumption 
G Jlyear 

68591 1 
1901 20 
26341 8 

15855 

1 1 55304 1 4942,4 

Total 
Energy 
cost: 1000 USD 

2907,67 
81 6,67 

1 155,99 
62,07 



IAction Plan - Summary of energy efficiency project opportunities 

I Prepared for USAlD and RCGIHagler Bailly 

Plant name: DUNAQUA-THERM Co 

Baseline - existing conditions 

I ITherrnal ]water l ~ o s t  of l~lectr ic i ty ITotal Energy 1 

Summary of recommended energy efficiency actions: Savings 

I 

Total savings 
Savings as percentage of base case 

63282 
0,43 

25296 
30,11 

1500 
0,05 

28984 
0,45 

31 381 3 
10,66 

I I 



Energy balance - Electrical 
Prepared for USAID and RCGMagler Bailly 
Plant name: DUNAQUA-THERM Co. 

. 

Item 
No. 

1 

2 

3 

6463122 ( 397266,88 

Equipment or Process 
Description 

Drainage water Table 1. 
Table 2. 

Total 
Water production Table 3. 

Table 4. 
Table 5. 

Total 
District heating Table 6. 

Table 7. 
Table 8. 

Total 

Total Peak Demand 

Electric Energy 
Consump. 
kwhlyear 

29440 
69435 
98875 
66240 

11 15400 
1383900 
2565540 
536300 
743599 

251 8808 
3798707 

Connected 
Load 
Units:kW 

Maximum 
Load 
Units:kW 

1630,OO 

Total Energy 
Cost 
USDIyear 

1818,68 
4442,51 
6261,19 
3903,92 

55525,50 
69520,49 

128949,91 
27539,81 
36764,68 

197751,29 
262055,78 

Total Energy Consumption and cost 

Average 
Load 
Units: kW 

Load at Peak 
Billing Demand 
kW 

20 
30 
50 
40 

300 
400 
740 
280 
320 
240 
840 



.ACTION NO. 

2-9+- f 
ENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
for USAD and RCGMqIw Bailly :0" 

PI- name: 
Addmr;: 

DUNAQUA-THERM CO. 
2401 Duna6jvi$ros, fpit6k 6tja 7. 

A M i s - :  Dr. Albin ZSEBIK 
~ w m *  April, 1994. 

~ N o ~ A N o a F U u D E S C R m O N :  2-94-1 Modernization of consumer sub-stations 
~PSIEA OF THE PLANT AFFEC~ED. Consumer sub-station at Karolyi Mih6ly str. 8. 
! FINDINGS CONCERNING WSTING COND!TIONS: 

: The heated volume of the flats in town is 2.400.000 m3, charged in Lump 
i sum system. The totally unregulated r.esidenta1 consumer sub-stations and 
! heating networks are prodigal. 
I 
! 

IRECOMMENDW i AmoNTolMPRoMEFFK~lENCY: We. suggest to settle a pattern consumer sub-statlon Derore 
I le common modernization of sub-stations and heating systems, in order to test the 
/ equipment, check the regulating algorithms, and to get accurate information of the 
/ savings by the better heat utilization and the reduction of the temperature of the 
i returning water. 
1 The settling up of the pattern sub-station takes place in a living house of 40 flats 
' 

built In 1967, with 300 kW designed heating load and 280 mJ/month hot running water. The 
: thermostatic radiator-valves, "cost-dividers" and watermeters have already been placed 
I in the flats for cold and hot water, separately. 
I The reconstruction of sub-stations are based on changing water-flow regulation with 

tal regulators, which would autonomously serve the regulation of the sub-station, 
would keep contact with a central mmputer. 

, PROJECT COST ESTIMATE: Cart Notes 
I 

I Engineering design 

Equipment procumnt  

Equip- instalkbon 
I 

Equipment annrntustonlng 

TOTAL INSTAUED COST 

3,5~10? US0 

10x10' / us0 
3,5x10' US0 

3,1~10" 
10,2~1<> 

US0 

g?U 



ACnON - ENERGY EFFICIENCY OPPORTUNITY 
for USAD and RCOMagIw B.iYy 

Plant runw 
Address: 

DUNAQUA-THERM Co. 
2401, Duna6jviros, Cpit6k 6tja 7. 

AWWSIIMI: Dr .Albin Z S E B I K  

~lpartdae April, 1994. 
Ct+ 2 y 4 2 M  . . - -  odernlsation ot the dlstrlct heatlng consumption of pub11 

s in tnwn 
heating sub-stations' in public buildings in town 

GS CONCERNING EXISTING COND!TIONS: 

There are totally unregulated public consumer systems running in town, 
I with a heated volume of 520.000 m3, charged in lump sum system. i 

f Lornmon modernisation of consumer sub-stations and systems, building 

I thermostat setting in, reconstruction of sub-stations 
I 
I 
I 

RESULTS - Sf-ECT OF RECOMMENDATION: 
I fwh. heat and steam: 'TOW cost 

Pedc 
kW MWhlyeu 

U S 0  

~ a d i m  -.xir(ina conditions ! 

I 
I PROJECT COST ESnMATE: Ccst 

- Notes 



MENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
PrrpprdlaVSAD.ndRCG/?i.phrB.illy 

mmt- 
Address: 

DUNAQUA-THERM CO. 
2401, Dunat3jvBros, tpit6k 6tja 7. 

-8- 0r.Albin ZSEBIK 

ACTlON NO. 

2-94 - 4 

m m  April, 1994. 

. . .  4 Modernisation of the residental district heatino sub- \ 

: There are totally unregulated residental consumer systems running in 
i town, with a heated volume of 2.500.000 m3, charged in lump sum system. 
I 
I 

- - --- 

7 lad. district heating sub-stations ,in residental buildings in town 
1 - ? 3 F m S m f i i  

I 
Common modernisation of consumer sub-stations and systems, building 
thermostat settings in, reconstruction of sub-stations at those / buildings with 400 flats, where the energy l o s s i s  the greatest, 

i and the carrying out is the easiest. This would serve as an example for 
; the rest of the buildings. 

I 
I PROJECT COST ESTIMATE: cat USD Note8 

! 
I 
! Esuommm=mmt 30.00d 

4.50q 

Equiprmmcommir~simii 1.40q 

I TOTAL INST- COST 37.93d 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNIN 
Prepared for USAlD and RCGMagler Baily 

Plant name: DUNAQUA-THERM 
Addres: 2401 D U N A ~ ~ S ,  ~ ~ i t o k  utja 7. 

Auditors name: Dr. Albin ZSEBK tel.+fax: 36 1 257 7369 

Report date: April, 1995. 

ACTION NO 

ACTION NO. AND BRIEF DESCRIPTION: 2-95-1 Portable ultrasonic flowmeter 

AREA OF THE PLANT AFFECTED: District heating company in D U N A U J V ~ O S  

FINDINGS CONSERNING EXISTING CONDITIONS: 

There are totally unregulated residential and public consumer systems running in town, with yearly 
heat demand - 950 TJ. 

Scattering of room temperature is vast ( see picture above ) and average temperature in rooms IS 
very hight. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

To regulate the water flow in the primery and secondary heating network systems could help to 
decrease the scattering and push down the average temperature ( pushing down the average 
temperature with 1 "C results saving energy - 6 %. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Baseline - existing conditions 

After recommended action 

Net reduction 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: 

Engineering design 

Equipment procurement 

Equipment instalation 

Equipment commissioning 

TOTAL INSTALLED COST 

Heat Water Cost of rep. Total cost 

GJtyear m3tyear 1 0 3 ~ u ~ t y e a r  u ~ ~ / y e a r l  

950.000 -- --- 3,945.000 
920.000 --- --- 3,852.000 
30.000 --- --- 93.000 

Cost Notes 

USD 

20.000 
20.000 
2.000 
1.000 

43 .OOO 

Estimated increase in annual (nonenergy) operetion and maintenance cost ---- 

PAYBACK PERIOD: 43.000 / 93.000 = 0,46 years 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPOTUNIN 
Prepared for USAlD and RCGRlagler Baily 

Plant name: DUNAQUA-THERM 
Addres: 2401 DUNAT~JV~ROS, ~ ~ i t o k  utja 7. 

ACTION NO 

2-95-2 

Auditors name: Dr. Albin ZSEBI .  tel.+fax: 36 1 257 7369 

Report date: April, 1995. 

ACTION NO. AND BRIEF DESCRIPTION: 2-95-2 Leakage detector 

AREA OF THE PLANT AFFECTED: District heating system in DUNAUJV~LROS 
FINDINGS CONSERNING EXISTING CONDITIONS: 

The lengh of district heating network in Dunaujvhros is - 53 km. The age of the piplines is 30 - 40 
years. The control and maitenance is not organized properly, and because of the old age the pipes 
often leaks. It is very difficult to find the leakage covered by the ground. It takes a long time and it is 
costly. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Improving the efficiency of the routine maitenance. Surveying the ages and conditions of pipes, 
registrating it by computer, and analyse how the lealungs depends on the age and materials of the 
pipes. 

By changing demaged and old pipes the leakages can be prevented. 
The suggested leak detector would help 
- to surveying conditions of pipes, 
- to find place of the leakinges with ease, 
- to cut down the cost of repair, decrease the hot water loses. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Heat Water Cost of rep. Total cost 

GJtyear m3/year 1 0 3 ~ u ~ / y e a r  ~ ~ ~ l y e a r '  

Baseline - existing conditions 

After recommended action 

Net reduction 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: 

Engineering design 

Equipment procurement 

Equipment instalation 

Equipment commissioning 

TOTAL INSTALLED COST 

Cost Notes 

US0 

500 
18.000 

5 00 

Estimated increase in annual (non-energy) operetion and maintenance cost --- 

PAYBACK PERIOD: 19.000 / 46.800 = 0,44 years 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPOTUNITY 
Prepared for USAlD and RCGlHagler Baily 

Plant name' DUNAQUA-TERM 
Addres 2401 D U N A ~ A R O S ,  Epitok btja 7. 

Audltors name. Dr. Albin ZSEBK tel. + fax: 36 1 257 7369 

Report date' June, 1995. 

ACTION NC 

7 - 9 W a  

ACTION NO AND BRIEF DESCRIPTION: 2-95-4a Modernisation of the residential district heating substations 
( by Direct Digital Control and information network with Johnson Controls equiprnents) 

AREA OF THE PLANT AFFECTED: District heating system in D U N A U J V ~ O S  

FINDINGS CONSERNING EXISTING CONDITIONS: 

At the present time the domestic substations are equipeped with more than 10 years old analoquc 
controlers. They are in a bad state of repair and are not able to provide efficient control. They can 
not be programmed by the date and time. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

To modernize sellected 8 substations ( where the energy loss is the greatest and the carriing out 1s the 
easiest ) with DDC system a modern control system. To programing they to calkulate the accurate 
heat demand of the buldings, the informations gather by the wired information network, and shuttmg 
off the heating in nightime also saves heat energy and electricity 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Heat 

GJ/year 

Baselme - existing conditions 27.28 1 
After recommended action 23.345 
Net reduction 3.073 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: 

Engineering design 

Equipment procurement 

Equ~pment ~nstalat~on 

Equipment commiss~on~ng 

TOTAL INSTALLED COST 

Cost 

USD 

2.500 
26.500 

2.500 
1.000 

32.500 

Estimated increase In annual (non-energy) operetion and mamtenance cost ---- 

Electr~c~ty Cost Total cost 

kWh/year 1 0 3 ~ u ~ / y e a r  ~ ~ ~ l ~ e a r '  ' 
82.358 11.886 99,050 
69.465 10.382 86.5 17 
13264 1 .504 13.53; 

Notes 

( 22,880 from Johnson Controls ) 

PAYBACK PERIOD. 32,500 / 12,533 = 2,60 years 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPOTUNITY 
Prepared for USAlD and RCGMagler Baily 

Piant name: DUNAQUA-THERM 
Addres: 240 1 DUNAUJV~LROS, ~ ~ i t o k  litja 7. 

ACTION NC 

2-96- 1 

Auditors name: Dr. Albin ZSEBIK tel. + fax: 36 1 257 7369 

Report date: June, 1995. 

ACTION NO. AND BRIEF DESCRIPTION: 2-96-1 Modernisation of the residential district heating substations 
( by Direct Digital Control and information network ) 

AREA OF THE PLANT AFFECTED: District heating system in D U N A U J V ~ O S  

FINDINGS CONSERNING EXISTING CONDITIONS: 

At the present time the domestic substations are equipeped with more than 10 years old analoque 
controlers. They are in a bad state of repair and are not able to provide efficient control. They can 
not be programmed by the date and time. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

To modernize sellected 10 substations ( where the energy loss is the greatest and the carriing out is 
the easiest ) with DDC system a modem control system. To programing they to calkulate the 
accurate heat demand of the buldings, the informations gather by the wired information network, and 
shutting off the heating in nightime also saves heat energy and electricity. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Heat Electricity Cost Total cost 

GJIyear Whlyear 1 0 3 ~ u ~ / y e a r   year' .' 
Baseline - existing conditions 

After recommended action 

Net reduction 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: 

Engineering design 

Equipment procurement 

Equipment instalation 

Equipment commissioning 

Cost Notes 

USD 

TOTAL INSTALLED COST 36.000 

Estimated increase in annual (non-energy) operetion and maintenance cost ---- 

PAYBACK PERIOD: 36,000 / 20,876 = 1,72 years 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPOTUNITY 
Prepared for USAlD and RCGMagler Baily 

Plant name: DUNAFERR Energy Supplier Ltd. 
Address: 2400 D U N A ~ ~ O S  

ACTION NO 

1-96- 1 

Auditor's name: Dr. Albin ZSEBIK tel.+fax: 36 1 2577369 

Report date: March, 1996. 

ACTION NO. AND BRIEF DESCRIPTION: 1-96- 1 Speed drive 

AREA OF THE PLANT AFFECTED: 3. pumps plant 

FINDINGS CONSERNING EXISTING CONDITIONS: 

At the 3. pumps plant are 8 pumps in parallel connection. From this pumps 3 - 5 pumps operate 
continuosly. Control of pumps is by throttle valve or by switching off the pumps. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: 

Connect speed drive to the selected 2 pumps and control speed one of these pumps. 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Heat Electricity 

GJlyear MWhtyear 

Baseline - existing conditions 11.136 
After recommended action 9.743 
Net reduction 1.393 

Cost Total cost 

1 0 3 ~ u ~ l y e a r  ~ ~ ~ l ~ e a r ' . '  

72.384 499,300 
63.339 436,752 

9.055 62,448 

COST - BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE: 

Engineering design 

Equipment procurement 

Equipment instalation 

Equipment commissioning 

TOTAL INSTALLED COST 

Cost Notes 

USD 

1 .SO0 
30.000 
2.500 
1 .ooo 

35.000 

Estimated increase in annual (non-energy) operetion and maintenance cost ---- 

PAYBACK PERIOD: 35,000 / 62,448 = 0,56 years 
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ENERGY AUDIT REPORT 
Prepared for 

USAID and RCGIHagler Bailly 

1. Plant information 

Name of Enterprise Jhzakmagyarorsz&gi ~egionAlis Vizm&ek R t .  JET R t . / 

Address 3700 Kaz inc barc ika 

Tardonai 6 t  1. 

Telephone /36-48/ 310-811 

Fax /36-48/ 310-015 

Contact Person L&n& t Gsz 16 

Title head of department 

Telephone /36-48/ 310-811 

2. Energy auditor information 

Energy audit company 

Energy audit team leader 

Address 

Telephone 

Fax 

Rendszer technika Fe.i lesz t6 KFT 

D r .  Szaniszl6 ~ i h h l y  CEM 

1088 Budapest 

Vas u. 15/b. III/40. Hungary 



3. Energy audit information 

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

1. E l e c t r i c  e n e r m  consumption 

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

Due t o  t h e  decreased  water demand t h e  i n s t a l l e d  pumps work m l y  with t h r o t t l e d  
o p e r a t i o n  s e v e r a l  t ims  t h a t  r e s u l t s  a s i g n i f i c a n t  l o s s  and s u r p l u s  energy 
consump t i o n .  

We can  e x p e c t  t h e  decrease  o f  energy  consumption of t h e  pumps as a r e s u l t  of tht 
i n s t a l l a t i o n  o f  t h e  speed r e g u l a t o r .  

- -- 

Pumps s e t s  /and o t h e r  equipment/ are g e n e r a l l y  o ld  and i n e f f X C M t .  Some pump se 
are only  50% e f f i c i e n t ,  and we rece ived  d a t a  t h a t  c o n f i r m d  t h i s  for s o m  pumps 
a t  the  Gesz t e ly  E a s t  Peak Waterworks nea r  Miskolc , 

. - -- - - -. -. . .- -- -- . . 
Having purchased modern -pumps t h a t  -fit t he  c u r r e n t  s i t u a t i o n  more it w i l l  
be p o s s i b l e  t o  ach ieve  a n  o p e r a t i o n  w i t h  op t ima l  e f f i c i e n c y .  

The e l e c t r i c a l  p a r a m t e r s  of t h e  new pumps are b e t t e r ,  , t he re fo re  it w i l l  be pos 
s i b l e  t o  decrease the  electric power demand. 
The l i m i t a t i o n  of t h e  electric Dower need can  be dec reased ,  as well. 



4. Energy savings 

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

Descrir~tion of measure Fuel saved Pavback 

years 

/year years 

years 

years 

years 

years 



4. Historical production and energy consumption 

1. 

Year: 

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.): 

1990 1991 1992 1993 UNITS 

Production: 

Drinkingwater  49783 38985 35272 36727 103m3 
Indus t r i a l  water 17361 9025 6439 6975 103m3 
L i  f t.ed water 25454 22197 187 93 20804 103m3 
Waste water 2812 24 54 2076 1908 103m3 
Agricul tura l  water 3261 1092 20 63 0 1031~13 
Total  : 98761 ix!& 64 64 3 66414 103112 

Enerqv: 

Enernv/Production index: 
1990 19 91 1992 

thermal 2.84 AQL 2.85 

electrical 0.47 0.47 0.49 

4 

I l n r n e  Unit 

1993 UNITS 

-- 1990 1991 1992 1993 

P'trd 
Ifeavy fire1 oil 

P P p s  
Pr9tiifih 
file/ PI;/ 

Con/ 
CM P 

n//r;c ~n 
F t ??od 

f%.hrm wnfw 
n/Wi/rd p s  
E/ectnki& 

7bfd: 

Mrnnv G I  Mrnnv G I Mrnnv G l Mrnnv G l 

T 348 14616 31 0 13?20 220 9240 167 701 4 
T 900 37800 700 291?0 360 15120 251 10542 
T 1 47 1 47 2 94 2 94 
T 1 42 
T 662 27804 61 4 25788 465 19530 563 23646 
T 243 3540 296 41 45 198 2990 176 2642 
T 2 4 548 21 495 17 400 2 1 494 
T 21 462 17 321 
T 3 1 125 27 337 4 5 0 13 163 

GJ 6117 . 31 02 201 9 2057 
Em3 645 21710 703 . 23750 593 20020 622 21 057 
Mwh 16566 167638 31891 125618 31822 111559 33061 119020 

281 037 226065 184022 186729 1 



5. Historical energy costs 

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

Name 

1 F ~ f m /  
I Heavy fuel 

oil 
PDqs  
P~rifii7 
m/ 011 

Cod 
COX e 
Pd e# 
Uhad 

CI'Rmt wafm 

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 --- 

EV has g o d  awareness of  energy conse rva t ion ,  as shown by the  many 
e x c e l l e n t  i d e a s  were included i n  EV's a p p l i c a t i o n  t o  j o i n  the USAID 

program. 

D i f f i c u l t y  i n  ob ta in ing  financirig f o r  i n v e s t m n t s .  

Increase  i n  overdue accounts r ece ivab le  - d i f f i c u l t y  in c o l l e c t i n g  
from customers. 

The e f f i c i e n c y  of the  pumps having worked f o r  more than 20 yea r s  
becarre very low, a t  t h e  same time due t o  the  changed water  supplying 
capac i ty  of the wells most of them works i n  t h r o t t l e d  opera t ion  mde. 



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 consumpiion - 1 2  month audit period 

Electric energy generation - 1 2  month audit period (if plant has generator) 

Energy balance - electrical 

Action plan - summary of energy efficiency project opportunities 

Recommended action - energy efficiency opportunity 
(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 
RCGIHagier Bailly -- 



ELECRTIC ENERGY CONSUMP7-ION-I2 MONTH AUDlT PERlOD 
Prepared for USAlD and RCGMangter Baiily 

Plant name: EV.R~. Borsodszira k I.telep 
Address: 3701 Kazincbarcika Tardonai ut I .sz 
Auditor's 7ame: Begala Lajos 
Report data: 1993 

Electriciti contract terms: 
I ~lectricit i  su~utv com~anv's name EMASZ Rt. I 
Contract maiximum demand (KW) 370 
Minium charae (cost) 

1 other 1 
CONSUMPTION AND BILLING DATA FOR 12-MONTH AUDIT PERIOD: 

1 Meter ( E n e r g  Active I Energy Reactive I Mar  ema and I Mar Demand I Power  actor I Load I Total I Product index I Notes I 
[Reading 
I. 

/I an 
I febr 

Peak demand during audit period ( k W  ] 373 

1 aug 
1 szept 
olit 
nov 

Product by  Begola.L.94-11-07 

k\Vh 
160062 
1 'l-79 --A9 

204391 
201 833 
153361 
177676 

k1'AR.h 
18950 
12211 

91 37 
9037 
6864 
7937 

k W  
383 
381 

433 
472 
330 
435 

kF7A 
387 
383 

332 
472 
430 
335 

cos fi 
0.993 
0.995 

0.999 
0.999 
0.999 
0.999 

Factor 
0.82 
0.81 

0.92 
1.00 
0.91 
0.93 

Cost 
;30713 
6?760 

0?8234 
1311299r 
81 1692 
891 087 

kWh/m3 
0.53 
0.50 

0.54 
0.59 
0.49 
0.58 

on piant conditianz and changes 



ELECRTlC ENERGY CONSUMPTION-I2 MONTH AUDIT PERIOD 
Prepared for USAID and RCWHangter l3aiily 

Plant name: EV. ~ t .  Kazincbarcika Il.telep 
Address: 3701 Kazincbarcika Tardomi ut I .sz 
Auditor's name: Begala Lajos 
Report data: 1933 

Electriciti contract terms: 
Electriciti suppty company's name EMASZ Rt. 
Contract rnaiximum demand (KW) 180 

Minimum charge (cost) 

C3NSCIMPTION ANC BILLING DATA FOR 12-MONTH AUDIT PERIOD: 

Peak demand dumg audi: period (ki!') 160 

Meter 
Reading 
ian 
febr 
nxhc 

apr 
mi; 
j ~ i r l  

,id 
auo 
szept 
o h  
nov 
dec 
Ti\T.kL 

Product by l3egola.L. 94- 1 7-07 

Load 
Factor 

0.82 
0.82 
0.80 
0.80 
0.78 
0.89 
0.17 
0.62 
0.11 
0.87 

0.F4 

Energ. Active 
kW3 
57342 
3351 1 
71632 
67207 
6733E 
53371 
63067 
73465 
5351 1 
73677 
68633 
11 4336 
$61 199 

Eneqy Reactive 
k\'= 
99% 

1 1059 
1043 
9024 
9997 
981 2 

1 0090 
12140 
10252 
20420 
1 1 3 9  
184% 

Max Deniand 
kW 
148 
1 48 
134 
1 43 
141 
160 
156 
148 
146 
156 
1 48 
151 

Total 
. Cost 
309870 
333398 
339834 
329893 
399680 
316337 
333101 
359596 
338737 
364022 

0.8",3.1052 
493972 
41 83292 

Max Demand 
kVA 
1 5 0  
1 50 
146 
135 
143 
161 
158 
150 
148 
162 
150 
153 

Product index 
kWh/m3 

0.49 
0.56 
0.49 
0.50 
0.50 
0.48 
0.45' 
0.54 
0.50 
0.54 
0.43 
0.33 
0.49 

Power Factor. 
cos fi 
0.989 
0.987 
0.988 
0.991 
0.989 
0.988 
0.988 
0.986 
0.987 
0.961 
0.987 
0.987 

Notes 
on piant conditians and changes 



fJ1mI name 
Aaareu. 

hd~tor's name. 

Reoon dme: 

SUMMARY OF RECOMMENCED ENERGY EFFICIENCY ACTIOF6: 

BASELINE - EXiSTlNG CONDITIONS - 

Note: Assumes hat the e l m s  are ~ a k m  n order af best paybcrlc per& first, n Order to take nto mxamt the mterwon between h e  vmcur rnemurer. 

BASE CASE - 

Electnc 
Pesk 
Demmd 

kW 

Actm 
No 

1. 

2 .  

- 

TOTAL SAV~NGS 

Thermal 
Canarmpt~on 

Gl/year 

Actm 
Oescnpam 

WELL-PUMPS /BORSODSZIRAK/ 
PUMPS AND FREQUENCY CHANGER /KAZINCBARCIKA/ 

Electnc 
Energy 
Ccnsumptm 

kWhtyear 

SAVlNGS AS PERCENTAGE OF BASE CASE 

Thermal 
m p t ~ a n  

Gl- 

Toted 

%F 
/year 

Thermal 
CoMImptlon 

Gl/year 

Thermal 
Consumptm 

GJtqear 

235 MWh/~.ear 

Therind 
Consurnptlcn 

GJtyear 

---- 

Thermal 
Cmsumpt~m 

Gltvear 

Electnc 
Pealc 
Dmmd 

kW 

E G n c  
Energy 
Cansumpt~m 

Mlyear  

182 MWW 

417 MWh/year 

- - 

Jear 

-- 

4 , 733 

Tot& 

%2" 
hear 

I 

Actm 
Proled 

\ 

T ,045 



. . l - : - .~-e  NORTH H U N W A N  WATERWORKS CO ( M i  co) 
. :.:.*'A? 3700 KAZINCBARCIKA, Tardonai ut 1 HUNGARY 

THE EFFICIENCY OF THE PUMPS HAVING WORKED FOR MORE THAN 20 YEARS BECAME VEXY LCW, AT THE 
SmlE TIPIE DUE TO THE CHANGED WATER SUPPLYING CAPACITY OF .'HE WELTS MOST OF WQRKS I N  
THROTIZED OPERATION NODE. 

HAVING PURCHASED MODERN PUMPS THAT FIT CURRENT CIRCUFISTANCES EK>RE,IT TdILL BE P t I S S ~  TO 
OPERATE WITH AN OFTIMAT; EFFICIENCY. 
THE ELECI'RICFL PARAMETERS OF THE NEW PUMPS ARE BETTER, THEREFORE THE DECREASE OF THE 
ELECtRIC POWER CONSUMFTION CAN BE ACHIEVED. 

DESCRIPTION ABOUT THE PLANNED INSTALLATION CIRCUMSTANCES OF THE SPEED REGUALTOR W BE 
FOUND I N  APPENDIX 1. 

: '- ,, .=,-- ,--? -. .",.- a -LST EC-t!.!AF Cost N(J!CS . _ _ _ _ _  _ .  _.. - - --  - -- .- _. __ 

. - . . BEST AVAILABLE COPY -. .- . . . .. - . . . .- . - . . . . . 



. . ........ ... ., . \i: AND SiilEC CESCSIPTICPI CHANGE OF SUPPLYING PUMPS AT THE DRINKING WATER TREATMENT PLANT 

THE EFFICIENDY OF THE SUPPLYING PUMP BECAME VERY W, AT THE SAME TIME DUE TO THE 
CHANGED WATER SUPPLYING CAPACITY OF THE WELLS MOST OF THE PUMPS OPERATES I N  THROTTLED 
OPERATICN MODE. 

HAVING PURCHASED MODERN PUMPS THAT FIT THE CURRENT SITUATION MORE, I T  W I I J ;  BE POSSIBLE TO 

ACHIEVE AN OPERATION WITH OPTIMAL EFFICIENCY. 
THE ELECTRICAL PlWQEERS OF THE NEW PUMPS ARE BETIER, THEREFORE I T  WILL BE POSSTBLE TO 
DECREASE THE ELE-C PCWER DEMAND. 

THE LDIITATION OF THE E L E m C  POWER NEED CAN BE DECREASED, A S  WELL. 

Cost r'7O:CCT CCST EXMATE - - - . . - - - - - - - ---.--- NOICS 

L-. l:llean.lg acswjl 0,250 .------------ - 

55::-r.,.:-.. fi,icre+sa tn m n : w  (non-energy) cpcrauons ilns matn:cnance cost I -0 500 [c) 
.........-. - ....... - -- - - -- 



, .... ,."(. 
. - - .  . -._ . _. _ .  . . - - .- -- -- ._ - - . _ _ _ -  ____ 

I , , - J  t 1 *1  l !u> flftikt t>gsF#iiP~iv71~~-~--~ 
. 

CI IAI I N  llr WI:I.I--t'~ll ll'!; A T  TI lE UR1 l.II<ING WATER TREATMENT PLANT 
. -- . . - - . .- . - - . - - - -. - - . - - 

.- , ~ r  i ; ; F  Ff j f j f  E f ~ ~ ~ ~ ~ f i  
IJIZJIJI~ 111G WA TliR . . , . lREAlt4ENl - . - - . . PLAN1 ..- . , . uunsuuszr~A~ .- 

, .:.-- ~ ~ ~ t i c -  q~ ' , l  Y? ~ t i  i= "ijfi'i i '  l l i  
---- 

lii r i I rrrl F th;? [I? \it $1 -1.1 nw.; ( 57 ,,i P C P ~ ~ )  ts7cnnl m: r tin MURE TI mrr 20 YEARS AND TI tnr 
11 11 :;III~T~YIJI; I'~JI.IIY ~ ~ : I : A I K  VI. IZY I IIW, A I  1 1  I[ s ~ t x  r I t x  IW t o  t WANGED WATER S U ~ ~ L Y T I  

f i l ' A f : l  I Y  1)T 1IlE WF1.I-S M l K f  tit 1111: I'!R.lITS IlPERAlES 1N 111RUT 1t.f.U u~ERATIUN bWbE. 

l l r t  I l t l l1AIJUll  Or TllE EI-Ft;1RIC Pl1WI.R NEED CAN OE DEcRFAXO, AS WELL. 



OPPORTUNITY 

.~"%-e NORTH HUNGARIAN WATERWORKS CO (NHW CO) 
-!?'*Sf. 3700. KfiZINCBARCIKA , TARDONAI UT 1. HUNGARY 

-#.or s name: 

: 11 cr i t i  ~.%D%%F~Es-~R%%oN -%@n$mTBW HLIKECuPgW w f w & d m ~ F ~ - - .  1. A T I O k  J E b N S M L L A T  
"-A OF THE P U N T  AFFECTED. 

DRINKING WATER PUMPING STATION, VADNA .! r +:sj t o t ~ c & ~ ~ ~ ~ T ~ ~ j ~ c ~ n ~ ~ ~  -- '------ 
- - 

I r F  PUMPS INSTALLED 2s YEARS AGO DO NOT FIT THE CURRENT HYDRAULIC PARAMETERS, IT IS 
'~CISIBLE TO SFTISFY THE CHANGING WATER DEMAND ONLY WITH A BAD EFFICIENCY 

" ~ ~ . T ~ ~ E N D E ~ - A C ~ ~ ~ P K O ' V ~ ~ N C  y - 
r1FR THE INSTALLATION OF MODERN PUMPS AN0 SPEED REUGALTOR WHICH F I T  THE CURRENT AN0 
-tlECTED WATER DEMAdD I T  WILL BE POSSIBLE TO OPERATE WITH AN OPTIMAL- EFFICIENCY. 

: E  ELECTRIC p- OF THE NEW PUMPS ARE BETTER, THIS HELPS TO ACHIEVE THE DECREASE 
- rflE ENERGY CONSUMPTION. 

1 THE SAME TIME EVEN THE ELECTRIC POWER DEMAND OF THE NEW PUMPS I S  LESS THAN THAT OF THE 

IF' IT ONES, SO I T  WILL BE POSSIBLE TO L IMIT  THE ELECTRIC POWER NEED DURING EVERY DAY AND; 

fiK CONSUMPTION. 

--- i 
~ r f ~ d  WBVLTS - EFf ECT OF ~~ECOMM~NOATI~%. 

r Elacfncrty FUclf .  heal and stem: 
Energy I 

yc ipc:y ,wMM, i I ! /year I 

- I C ~ I P C  -errsting cond~tians Es: f q  734 i i I 3,435 ; -- 
l u :  lby 412 

I 

rrcornrnended s d o o  
-. - i 1 

- 2  
i 1,944 1, 

-' r-duaan : 322 I 

- - ----- - 1,494 ' fz) -- --------- -- -. 
' -5EtJEFIT AIJALYCIS: - 
r RCJECT COST E,SJJSAIE .. - - . . - . - -  -- - - C o ~ - -  ------- Notes -- 
r i ~ h e r n n g  dtsiqn 0,100 i i 

._I_-------.-___ 

3,800 f f -: ~.crrrcnr procurement - -.-- - --__-_. - ----. - p,soo ! i 7rncnt tnstaIlh'~on 
t 

C 
' - -- i -- 

Fra.prr.+nr ccrnrn.$rsian~ng 
.. -.----- . . .. --. ______I-. D,300 j ._I_- - .-.- 

!5,000 ! ~1 ' C-: I, INSThUC.: C097 - -  b------ - 



NORTH HUNGARIAN WATERWORKS Co CNHW CD) . 
. < r e < .  

3700, KAZINCBARCIKA, TAROONAI I ~ T  1. HUNGARY 
name: 

---- - nqN R ~ ~ D T R T E F  Li~Y&ip%iX: CHANGE OF..WELL-PU~ZS AT THE DRINKING WATER TREATMENT PLANT 
,ri'GF?ne p w  A ~ E C ~ :  

ORINKING W ~ R  TREATMENT PLANT. BORSODSZIR~ 
I -  --* 

.;n.::r;s i;orSCm~ifiKGiT hib~ C O N D I T I ~ ~ ~ - -  - 
i f  EFFICIENCY OF THE WELL-PUMPS (32 OPERATING FOR MORE THAN 20 YEARS AND THAT 

T I E  SUPPLYNG PUMPS BECAME VERY LOW, AT THE SAME TIME DUE TO THE CHANGE0 WATER SUPPLYING 
.Af'ACITY OF THE WELLS MOST DF THE PUMPS OPERATES I N  THROTTLED OPERATION MODE. 

'AVING PURCHASED MODERN PUMPS TWT FIT THE CURRENT SITUATION MORE, I T  WSLL BE POSSIBLE TO i 

>VlIEVE AN OPERATION WITH OPTIMAL EFFICIENCY, 
- 

HF ELECTRICAL PARAMETERS OF THE.NEW PUMPS ARE BETTER, THEREFORE I T  WILL BE POSSIBLE TO ' 

IV.REASE THE ELECTRIC POWER DEMAND. 

tfF I-IMI TATION OF -THE ELECTRIC POWER NEED CAN BE DECREASED, AS UELL. 
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: I < \  i v t :  wi r i  if-:) 'I i!I.AlMk.Nl . .RtANTJNT;IQL.Lhlf:QK.Or: A S1'I.i I ;  !ct Mi. 4.1 MI . , --. WITH FREQUENCY CHANGf 
LIII I NKING WATER TREATMENT PL AN l Nu l i '6 f t  : :\1; ' WtRCIKA I 

'I\' I 1i1 I H 1 i  llit l l  W l t i  AN OPTIMAL CFFICLEHCY 
I 1 f 1: l If.! !:/\I I'AI.!Al.li 1 f 135 [It THE NEW PUMPS ARE OF l l f  R ,  Tltf kt I t : i o  1 !IFCREASE OF i 
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A kdtszivattyu% ttiroMs$ gldbuszra dolgoznak, aha1 a v i z  elvesrti energi(jat, 
ma jd  innen kgy u jabb szivattyuval j u t  el a hiadzatba az ivbvir .  
A magas nym6sszint miatt az inditdsuknil gyakran keletkezik cs6tlir6s. 

- .- ---. ---- 
.=c.Cf.lMENDEb ACTION ~ ~ ~ E F ~ x I E X C ~  

A ku'tszivattyljk kuzvetleniil a hdl6zatra delgoznak C a be6.pltett frekvenciav5ltbval 
mindig aptim6lisan iizeme@2nek 6s meggitolnik a nyomunlsleng6sek kialakulGs4-k. . 
Ezzel v i l l m s e n e r g i a  megtakarit8s; hsldzati vesztts6g cs5kke~n(s - Ps jel en+% 



SECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
%mar- tor USAD and RCGMagler Bailly 

ACTION NO. 9 

alantnm-ne: NORTH HUNGARIAN WATERWORKS Co (NHW CO) 
&ddress: 3 7 0 0  KAZINCBARCIKA, T a r d o n a i  u t  1 HUNGARI 
aua~tor's Aame: 

Sepon dale: 

. A C ~ ~ G ~ ~ ~ D ~ R I E F D E ~ = % I ~ - ~ O N  : 
INSTALLATION OF A SPEED R E G U L ~ O ~ ~ ~ H  F R E Q U ~ ~ G E  

AKFA OF THE PLANT AFFECTED. 
DRINKING WATER TREATMENT PLANT No 11. KAZINCBARCIKA I 

~ ~ N D % J G s - F o ~ c - ~ N ~ ~ ~ N G  CONDInONS, 

THE UNITS OF THE PUMPS BUILT IN 25 YEARS AGO DON'T FIT TOGETHER WITH' THE CHANGED HYDRAULIC 
PARAMETERS, THE SATISFACTION OF THE FLUETUATING DEMANDS ON WATER CAN BE PROVIDED ONLY WITH 
A BAD EFFICIENCY. ' 

r\ ~cch%FfiaE~ ACTION T ~ P R O ~ F ~ I E ~ ~ Y :  

AFTER THE INSTALLATION OF THE SPEED REGUALTOR I T  WILL BE POSSIBLE TO REALIZE AN OPERAION 
WITH OPTIMAL EFFICIENCY. 

~ & ~ ~ ~ # ~ s ~ T s  - EFFECT OF ~ E C O M ~ ~ ~ ; ~ ~ ~ T ~ ~ ~ ~ - - -  - - 
I Electricrty -- Fuels. heat and s~cam: TOW cost I 

f'ROJEC7 COST ESTItAAE. --- - --- - Cost -- Notes 



5ECOMMENDED ACTION - ENERGY EFFICIENCY OPPORWNITY 
3rmsrea lor USA0 and RCGMagler Bailly 

alantname: NORTH HUNGARIAN WATERWORKS CO (NHW CO) 
kddrcss' 3 7 0 0  KAZINCBARCIKA, Tardonai u t  1 HUNGARI 

ACTION NO. / ', 

------- ~ R F A T T H E  PLAIJT AFFECTED. 
DRINKING WATER PUMPING STATION VADNA . i-, N.dF.r ds 'E-*N-C EXlsTINGONDIn-* -,p7 -- - ---a- - --- 

THE U N I T S  OF THE PUMPS BUILT  I N  25 YEARS A G O  DON'T F I T  TOGETHER WITH THE CHANGED HYDRAULIC 

PARAMETERS, THE SATJSFACTION OF THE FLUETUATING DEMANDS ON WATER CAN BE PROVIDED ONLY WITH 

A BAD EFFICIENDY. 

AFTER THE INSTALLATION OF THE SPEED REGULATOR I T  WILL BE POSSIBLE TO REALIZE AN OPERATION ' ! 

WITH OPTIMAL EFFICIENCY. 

f'AYBACK PERIOD 
.............. - - -: 



ACTION NO- -7 

Dia~tname: NORTH HUNGARIAN WATERWORKS CO (BGW CO) 
4d0rcss: 3 7 0 0  KAZINCBARCIKA T a r d o n a i  6 t  1. HUNGARY 

THE PUMPS INSTALLED 25 YEARS AGO DO NOT F I T  THE CURRENT HYDRAULIC PARAMETERS, I T  I S  

POSSIBLE TO SATISFYoTHE CHANGING WATER DEMAND ONLY WITH A BAD EFFICIENCY 

. - -- ----- GECO!.IMEI:DED ACTlON TO Ih4PROVE EFFICIENCY. --.-- 

AT THE SAME TIME EVEN THE ELECTRIC POWER DEMAND OF THE NEW 

CURRENT ONES, SO I T  WILL BE POSSIBLE TO L I M I T  THE ELECTRIC 

PEAK CONSUMPTION. 

PUMPS I S  LESS THAN THAT OF THE ! 

POWER NEED DURING EVERY DAY AND 1 

. - . . - . . .  .... .......... ... . . . . .  -- -. -. .-. - .... 
- . ., , . , ,  :.,.,., i:.; ,.:.. :, -.,- .,.. . . .  4 . J P ? !  1 .  I ! '  . . ! I . . !  > I  I q 5 # :  : < )  . . . .  . . . . . . . . . . . . . . . . .  . .  .- . . - . . . .  - . . . . . . . . .  









Appendix 1. 

Planned Installation Circumstances of Speed Regulator 

The speed regulator controls the diving pump installed into the water 

producing driven well. 

The water level of the well can be used for control, this we want to 

be held at the max. suction head so that the well would produce the 

max. water amount. A further advantage of this method is that it 

prevents suction which would be big enough to damage the well, 

furthermore the potenial starting-stopping would take place only 

slowly, and this would decrease silting up. At the moment controlling 

of the wells is done by adjusting, throttling the bolt-lock. This 

is not continouos, what more it is also wasting of energy. 

We would like to install the speed regulator into one well for a trial, 

an so evaluating the results we would like to continoue the 

installation of speed regulators into the other wells, too, depending 

on our financial circumstances. 

The above equipment would be installed into the well No 2 at the Ka- 

zincbarcika Water Treatment Plant.No 2. Data of the well: 

ground level 

diameter 

depth of well 

average static condition water level 

average operational water level 

min, operational water level 

max. operational water level 

average water production 

min. water production 

max. water production 

: 135.4 m above Balti 

: NA 300 

: 8.5 m 

: 5.58 m 

: 5.86 m 

: - 6 - 4 9  m 

: 5.70 m 

: 148 l/min (8.88 m3/h) 

: 120 l/min (7.20 m3/h) 

: 340 l/min (20.4 m3/h) 



Data of built-in pump: 

- producer 

- type 
- capacity 

- head 

- power 

~ez6gGp EMU 

K 64. 1-2 + U4-22 
Q = 20 m3/h 

H = 2 0  m 

P = 2.2 k~13.2 kW 

The average water production in case of throttled operation is provided 

by the pump with 1.8 kW power. 

In case of operation with speed regulator the same amount of water 

is produced with 0.55 kW power. The difference is 1.25 kW, (70% 

decrease!) and this means saving of 10,590 kwh electric power in case 

of 8,470 operation hours per year. Beside this the lifetime and 

utilization of the well will be longer, as well. 
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Technical Data of Current Built-In Equipments 

I. Kazincbarcika Water Treatment Plant No 11. 

a.) Data of pumps 

- Producer 
- Type 
- Capacity 
- Head 
- Revolution per minute : 
- Quantity 

- Pump efficiency 

- Operation hours per year: 

- Time of installation : 

GANZ-MAVAG 
TGT 125-4,O 

Q = 119 m3/h 

H =  9 0 m  

n = 1450 r.p.m. 

2 pieces 

/ Z =  72 % 

3470, 7000 h/y 

1966 

Measured values 

b.) Data of electric motors 

1. - 2. - Measured values 

- Producer 

- Type 

: E V I G  E V I G  - 

: RH225 M4 AF 127 M4 - 
- power : P =  5 5 k W  . 66 k W  57 k W ,  68 k W  

- Revolution per minute: n =I450 rpm 1450 rpm - 

- Voltage : u = 380 380 V - 
- Quantity : 1 piece 1 piece - 



- 2 -  

11, ~orsodszir&k Water Treatment Plant No 1 

a.) Data of pumps 

- Producer : GANZ-MAVAG 
- TYPe : TGT 22511.1 
- Capacity : Q = 2 7 0 m 3 / h  

- Head : H =  9 7 m  

- Revolution per minute : n = 1450 r.p.m. 

- Quantity : 1 piece 

- Pump efficiency : O'l!,=76% 

- Operation hours per year: 6800 h/y 
- Time of inst.allation : 1957 

b. ) Data of electric motor 

- Producer 
- Type 
- Power 

- Voltage 

- Quantity 

: EVIG 

: R H 2 8 0 M 4  

: P = 132 kW 

: U = 380 V 

: 1 piece 

a,) Data of pump 

- Producer : GANZ-MAVAG 
- TYPe : TGT 150/1.2 

- Capacity : Q = 1 6 5 m 3 / h  
- Head : H =  7 7 m  

- Revolution per minute : n = 1450 r.p.m. 

- Voltage : U = 380 V 

- Quantity : 1 piece 

- Pump efficiency : r'l.= 7 9 %  
- Operation hours per year: 8000 h/y 

- Time of installation : 1957 

Measured values 

Measured values 
- 



0 
b.) Data of electric motor 

- Ptroducer 
- Type 
- Power 
- Voltage 
- Quantity 

No.3. 

a.) Data of pump 

: EVIG 

: R H 2 2 5 M 4  

: P = 95 kW 

: U = 3 8 0 V  

: 1 piece 

- Producer : GANZ-MAVAG 

- TYPe : TGT 225/1.0 

- Capacity : Q = 319 m3/h 

- Head : H =  7 7 m  

- Revolution per minute : n = 1450 r.p.m. 

- Voltage : U = 380 V 

- Quantity : 1 piece 

- Pump efficiency : % =  7 9 %  
- Operation hours per year: 3300 h/y 

- Time of installation : 1957 

b.) Data of electric motor 

- Producer 
- Type 
- Power 

- Voltage 
- Quantity 

: EVIG 

: RH 280 S4 

: P = l l O k W  

: U = 380 V 

: 1 piece 

Measured values 
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Technical Data of Planned Equipments 

I. Kazincbarcika Water Treatment Plant No 2. 

a.) Data of Pump 

- Producer : Chesterton 

- Type : Fr. A80 x 100-330, @ 260 
- Capacity : Q = 1 7 5 m 3 / h  

- Head : H =  7 6 m  

- Revolution per minute : n = 2900 rpm 

- Quantity : 2 pieces 

- Pump efficiency : % = 7 2 %  

- Operation hours per year: 2100, 6000 

b.) Data of electric motor a 
- Producer : EVIG 

- TYPe : R Z 2 5 0 M 2  

- Power : P =  55kW 

- Revolution per minute: n =11900 rpm 

- Voltage : u = 380 V 

- Quantity : 2 pieces 

c.) Data of frequency changer 

- Producer : Allen-Bradley 

- TYPe : . 1 3 3 6 S  - BOO5 - AJ - EN -HJB 
- Power (kW) : 3,7 

- Programmer: Producer : Allen-Bradley 

Type : 1201 - HJB 1 



11. ~orsodszirAk Water Treatment Plant No.1 

a.) Data of pump 

- Producer : Chesterton 

- Type : Fr. A80 x 100-330, ,d 299 

- Capacity : Q = 2 0 0 m 3 / h  

- Head : H = 100 m 

- Revolution per minute : n = 2900 rpm 

- Quantity : 1 piece 

- Pump efficiency : / 2 = 7 2 %  

- Operation hours per year: 6800 h/y 

@ b. ) Data of electric motor 

- Producer : EVIG 

- Type : R Z 2 9 0 M 2  

- Power : P = 90 kW 

- Revolution per minute : n =2900 rpm 

- Voltage : -U = 380 V 

,- Quantity : 1 piece 

a.) Data of pump 

- Producer : Chesterton ' 

- Type : . Fr. A80 x 100 - 330, $ 254 
- Capacity : Q = 2 0 0 m 3 / h  

- Head : H =  6 0 m  

- Revolution per minute : n = 2900 rpm 

- Quantity : lpiece 

- Pump efficiency : It.?,= 7 0 %  

- Operation hours per year: 8000 h/y 



b.) Data of electric motor 

- Producer : EVIG 

- Type : R Z 2 5 0 M 2  

- Power : P = 55 kW 

- Revolution per minute : n = 2900 rpm 

- Voltage : U = 3 8 0 V  

- Quantity : 1 piece 

a.) Data of pump 

- Producer : Chesterton 

- TYPe : Fr. A100 x 15 - 250, $ 242 
- Capacity : Q = 4 0 0 m 3 / h  

- Head : H =  5 6 m  

- Revolution per minute : n = 2900 rpm 

- Quantity : 1 piece 

- Pump efficiency : $ =  8 0 %  
- Operation hours per year: 3090 h/y 

Data of electric motor 

- Producer : EVIG 

- TYPe : R Z 2 9 0 M 2  

- power : . P =  90kW 

- Revolution per minute : n = 2900 rpm 

- Voltage : U = 380 V 

- Quantity : 1 piece 



Note: 

- The efficiency of the planned pumps is estimated by using the 
data valid at the operation site of the pump. 

- The capacity of the excisting pumps and also the data valid 
for the operational-site of the pumps are also measured by 

the ultrasonic flowmeter provided by USAID under Project I. 

The actual loading of the motors are based both on the power 

readings from the Rustrak and the hand-held clamp-on meters. 



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- HUNGARY 

FINAL ENERGY AUDIT REPORT 

for work at 

Komlo Heat and Power Station 

by 

Gyorgy Toth, CEM 

Kontravill, Inc. 

for 

Hagler Bailly Consulting, Inc. 



1. Plant information 

~ a m e  of Enterprise 

Address 

Telephone 

Fax 

Contact Person 

Title 

Telephone 

2. Energy auditor information 

ENERGY AUDIT REPORT 
Prepared for 

USAID and RCGIHagler Bailly 

KOMLOI F O T G E R O M O  K F T  

7 3 0 0  Koml6, Bem u .  2 4 .  

A i a l .  J 6 z s e f  

c h i e f  o f  i n v e s t m e n t  g r o u p  

Dates - audit started: 2 5  . 0  1 . 1 9 9 4 .  audit completed: 1 0 .  0 4 .  1 9 9 4 .  

Energy audit company KONTRAVILL 

Address 

Telephone 

Fax 

1154 B u d a p e s t  , 
Domah6za 20. Hungary 



3. Energy audit information 

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

O i l  f i r e d  s t e a m  b o y l e r s  a n d  c e n t r a l  

d i s t r i b u t i n g  pump s t a t i o n  o f  t h e  

d i s t r i c t  h e a t i n g  s y s t e m  

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

S t e a m  b o y l e r s  a r e n ' t  w o r k i n g  o n  t h e  

s a m e  t e m p e r a t u r e .  E v e r v  s u p p l y  c i r c l e  

i s  p r o v i d e d  w i t h  r e d u c e r .  

E f f i c i e n c y  o f  b o y l e r s  c o u l d  b e  

i m p r o v e d  w i t h  s u p e r h e a t e r  e x t e n s i o n .  

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

U n s u f f i c i e n t  t e m p e r a t u r e  r e l a t i o n s  i n  

t h e  b o y l e r s  c a u s e  d e w - p o i n t  p r o b l e m s ,  
- - - 

a n d  c o r r o s i o n  f r e q u e n t l y .  



Energy savings 

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

Descr i~t ion of measure Fuel saved Savinsslunits Pavback 

/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 l ist the type of units per year, i.e. tons/year, kWh1year 
etc.): 

Year: 1990 1991 1992 ,1993 UNITS 

Production: 
Sitearn 

e l e c t r  . e n e r g y  2 4 6 8 5 9 2  2 0 6 9 3 0 4 0  1 8 7 3 7 6 4 0  1 9 1 5 9 5 6 0  kWh/y 

heavy fuel oil: 7 6 3 8  

diesel fuel oil: 6 9  

natural gas: - 

coal: 5 1 3 7 7  

electricity: 

steam: - 

other (describe): 

Enerqv/Production index: 

thermal 

electrical 8 6 3 1  



5. Historical energy costs  

Summarize the recent energy cos t  a t  t he  piant, for the base year of the audit 
and following years, in terms of monev per year: 

UNITS 

t t i  . F t / y  

Year: 

heavy fuel oil: 

diesel fuel oil: 

natural gas: 

coal: 

electricity: 

steam: 

other (describe): 

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 t he  idea, the approximate cos t  of implementing the project, and 
the source of funding --- 

- chanq inn  t h e  c o a l  f i r i n n  t o  heavy f u e l  o i l  

- e l i m i n a t e  t h e  c o r n e r  f i r i n g  t o  b o t t o m  o n e  



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 ( i f  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 
(complete one for each recommended action) 
(attach additional details i f  required t o  justify project) 

8. Narrative 

Provide any other information which would be useful to USAID and 
RCGIHagler Bailly -- 



tLJtL, S ltAM AT ENERGY CONSUMPTION - 12 MONTH AUDIT PER' 
ENERGY TYPE: F U E L  
Prepared for USAID and RCG/Hagler Bailly- 

plantname: K O M L ~ I  FCITBERBMI~ K F T  
ACUJ~S~: 7300 KomlB, Bern u .  2 4 .  

Supply contract Ems. - -__ . _ -- -_ _ - .  -- 

Fuel or heat supply company~ name 
-- r MOL R t .  -- -- - - --- . - 

I Contract maxlmum demand. - - - - - - - - - - - - 

I Minimum charge (cost): - __ - I 
Other, 

. - .  .......... . . . . . . .  I 
CONSUMPTDN OR BILLING DATA FOR 12-MONTH AUDIT PERIOD 
FOR: (NAME OF ENERGY FORM): 

. .  

Thermal 
Consumpt~on 

G. --- 

1 3 6 4 9 7  

~ o n t h l y - - -  
Heating 

3egree- Days 
HDD 

--- - . 

Heating 
Index 

GJIHDD 

472 ,3  

498 ,7  

. . . . . . . . .  . . 

Notes 
on plant conditions and changes 

..... . . . . .  

__ ...........-....... _ ...... 

- -- . 

_ --_._. 

. . . .  . - - . . . . . . . . . . . .  . - ....... 

.. ... .......-... .- - . -. . ... . .. - - - .- . - ..... - _ .... 

.. . . .  ..... ... -- - . -. -. .-- -- -. ...................... 

. ..-.. .- - -..... - . .  .... ._ ... 

. - . . . . . - . . -  . .  

. . . -- .-....-.. - _ _ _ . . . . . .  

... ..... ___ _. 

- 

.. _ 

Total 'roduct. lnde 
3J per: 

Note: Heating degree-days based on reference temperature of KC 



, ,  m e  KOMLOI F OTOEROMO K F T 
Address 7300 Kamlo, Bern u .  24. 
Auddor's name Dr. SZ. Tbth - Virigh 
t ~ w o ~ t d a l e  25. 01. 1994 
Uodrr charscler~slics . . 

Namelnumber - . - .. -- .-.-............... 

Menulacluer 
. 

LANG LANG 
Tvoe Iliretube/walerlubel watertube watertube 

Yeer last m a p  overhad: 1993 -~ -. -----. -- 

Opefalronsl? (yeslno) 
. .... - y - B  .... 

Stearn pressure: (bar) . 
- - - - . - 2  ........ 3290 32 0 
~ i e a r n  ternoerature: OC 410 373 .O 

Slack gas analysis. percent 0 2  I----- . - - - -. -. - .. -- 
Combuslion elciencv: % I 81,2 

STEAM GENERATION DATA FOR 12-MONTH AUDIT PERIOD: 

. - -- N E E -  - _  
Losses 8 Unusual 
Unaccounted Operal~ng condnmns 

W -- I 01- -- - -- - - - I 
#TEAM GENERA 

Fuel 
Consurnplron 

G -- 
136497 
139631 



kLECT HIC E @ Y CONSUMPTION - 12 MONTH AUDIT PERIOD 
Prepared for USAID and RCGIHagler Bailly 

Plantname: KOMLOI F ~ T ~ E R O M ~ J  KFT 
Addtess: 7300 Koml6, Bern u .  24. 

Electricity contract terms: _ 
[ ~ G t r i c i t ~  supply company's name -- -- 

I 
- 

Minimum charge (cost): I 
CONSUMPTION AND BILLING DATA FOR 12-MONTH AUDIT PERIOD: 

-- 
" Energ) 

Reactive 
kVARk 

-- -. - . - - -. . -. 

Total Product. Index 
Cost k w h  per: * 

Max 
Demand 

kW 

5 0 

- 
Ma; 

Dernant 
kVj 

Power Load 
Factor 1 Factor 

heat sa les  t o  consumers kWtl/GJ 

Peak demand during audit period (kW): 1 800 1 



ELECTRIC ENERGY GENERATION - 12 MONTH AUDIT PERIOD 
Prepared fa USAlDand RCGIHagler Bailty 

Phntname: K O M L O I  FOTBERBMO KFT 
Address: 7300 Koml6, Bern u .  24. 
A u d h ' s  mme: Dr. SZ. T6th - VirGgtl 

Generator characteristics. 
#---I---- 

- 

GANZ I 1 Manufacturer 

Capacity (kW): . . 

I 'fear inshlled: 

I Year last major overhaul: steam ...... I 
3ack - pres su re  . . -. - - -- .- - - - - - . - - -. 

. .  1es. - -  

Drive type (~teem, gas. diesel) I . 

If steam - Condensingle&action/backpressure I - 

1 Operational? (yerho) 
... - ....... 

GENERATION DATA FOR 12-MONTH AUDIT PERIOD: 

N BY PLANT 
Energ 

Reach 
kVAR 

1480920 
-- - 

1344000- 
-- 

1488000 

898560 

SELF-GENERAT , 
eter Energy 

... -. ... 
Man 

Demanc 
kVP -- 

- PVRC!%SE!? FR( 
Energy 

Demand . Active 
kVA . 

--A .... 
Max 

Demanc 
kW -- 

7000 
- --- - . . - . . 

6000 

4500 

-- 
Mar 

Demanc 
k h  

Max 
Demand 

. kVA 
Dperating conditions 

Purchased f o r  

waterwork - - - - . - and . 

powerstat ion - .  



ACTlO! I M 4 N  - SW&MP(Y Or ENERGY TFFtCIFHC'< PROJECT GWXnJNmffS 
Prnpurcrd lo: USAJD and UCGMogler h i l ! y  

PI~ntnsms. KOMLOI FUTQERBMU KFT 
kdddree8. 7300 Koml6, Bern u .  24. 
.\ud~ta!'srtom*. Or . Sz. T6th - VirBgh 

Acllor~ 
bw;r  iplion 

----- -.-----.--.-- ----- 1 1. E x t e n s i o n  of superheater j 827170 , .-.-- .̂.- ---. .-.---. -. -.-- ----- 



----- -- ---- ----.--------- 
A ~ ~ ~ . P J : D E R , E F E s c ~ ~ ~ :  Extension of s u p e r h e a t e r  s u r f  a c e  
-+ -.- --- 1 EcF~FeSSG~elec'ttfic"-iGTfi~e~~a t i o  n Am% 3 -mE c'-AFi:rCIFDL - - - - - . - - - - - - - - - - p  
7- 

I 
-.--4 

Fil.rarJcscofeRxtsFxm'TlhiCIQ7W. The s u r f a c e  of t h e  s u p e r h e a t e r  p lanned , 

o r i g i n a l l y  f o r  c o a l  f i r i n g  i s  n o t  s u f f i c i e n t  t o  h e a t  enough t h e  
s t e a m ,  f o r  t h a t  r e a son  t h e  i n l e t  t empe ra tu r e  of s t eam i s  lower t han  
i t  cou ld  be .  On  such a  way g e n e r a t e d  e l e c t r .  energy  i s  l e s s .  

i 
I 

R t ~ R = o A C W T ' J ~ @ V Z F M C E 5 C Y :  ~ ~ t ~ ~ ~ i ~ ~  o f  t t l e  supertleater s u r f a c e  ! 
t h e  s u p e r h e a t e d  s team t e m p e r a t u r e  w i l l  be h i g h e r ,  t h e  e f f i c i e n c y  of i 
b o y l e r  w i l l  be h i g h e r  t h e  f l u e  g a s  loss lower .  The f u e l  consumption 
w i l l  be reduced and from t h e  environment  s i d e  t h e  SO, emiss ion  w i l l  be/ 
a l s o  reduced whi le  t h e  g e n e r a t e d  e l e c t r i c  energy w i l f  be more t han  
b e f o r e .  

/ Jrd quarter of 1994 

I 
BEST AVAILABLE COPY - 1 2  - 





Heat distributing center I 
, 

/ equipped w i t h  c a m n  shaft seals. Pumps efficiency 55-60 k Pmt = 250 kW i 
I 

; motor). I 
j The chesterton pump tias a l s o  a good shaft  seal making possible ideal operational I 
I conditions, low maintenance cost. I 

I Origin: E-motor, coupling and baseplate from E s o p e  18600 USD 

I 
Pump from the States 23923 USD Total Sum: 42523 

I 
I 

' - PRWECT COST ESnMk-. Cort N o h  

i Eogtneadng derlqn 
i I I -  I 
I Eq~iprnent procurement 14252,3 
! 
I E m i p m n t  instalfdcin 
I 
f Equipment cornmlsrr~oning - 

100,0/ 
20,il I 

1 TOTAL INSTAW COST /4372,3 1 bj 



--- 

-- 
- --- 

1.- -? F-.- +- 4 A - - -- -- -- - -- -- 

WTM ShVIP(OS -- --  p- 

;AWlKiSA5PWCENI~OFB&ECASE 
- - _ I -  - - -- - 

W k r m 4 W h l l ~ ~ h - d b a s r ~ k ~ W . h ~ l r r ( ( Y e c L 0 ~ I h . n t n r t ~ n ~ b  UUtiA-ns 



p m  om*: Komldi FiittjerBmii Kft. 
~ d d r e l l :  H-7300 Kmdd, Bern U. 24. 
Avd~tork nme: Dr. Sz. T6th - 'Jir4gtl 

/AGnON NO.Wo BRlff D E ? % ~ I ? ~ M  - Burner recon 

i Y o F  ME pwTUtEm' 

! 
Boiler No. 4 .  I 

FINDINGS CQNCERNINO WSI ~ N G  ~ N W ~ O N S :  - .. I ' Railer Na. 4 is equipped w i t h  4 pcs corner oilburners working low efficiency and I 
! trle flame s i t u a t i o n  makes possible variable heat transfer and for: this reason it is 

hard t~ held  a good, constant steamgeneration a t  the different loading  

I 1. Eliminate corner burners 

/ 2. Demolitian of rsfractory wal l  
: 3 .  Modify the refractory wall a t  b o i l e r  bottom 
; 4,  Bottom burner building i n  
! 5. Modify of fueloil supply 
.! 15. Electrical munting 
/ 7. Instrument and control panel mounting 
I 

i Bciler efficiency increasigg 2,O 4 (81,2 to 85,2), soot no redused from 6 t o  3 ,  
I and stack tempr. from 248 C t o  220 C. 
i 

i 
I 
: 
EXPECTEDRESULTS .- EFFECTM: 
I 

RECOMMENOATION: 
i ElocWfoky Furls, hr.1 md slam: TOW ooet : 1 i"?W I%%. I t / ~  I I KHUF I /you 1 I 

I I 

! Burllna -rxlrUng conditions 1 I 1 1547 ] 1 ;161,46 1 
i i I 1 

I 
!Met ruor7m@nded action 1 1471 1 ! I I S ~ , O O ~  

I i Nsl reduction 1 7 3 1  I 1 7,461 el 
CO%-8wktlT ANALYStS' Mi. HuF 

I Equipment installation 4-65]  

/ PROJECT COST ESTIMATE: Cart NOW 

PAYBACK PERIOD: 
I I I 

: Engineeiing design 

'RECOMMENDED lMPLEMEN7AllDW WXEDULE: 
2"d quarter 1995 

2,1 

BEST AVAILABLE COPY 

I Equipmcntprocurament [ 23.0 / - 
I L . 





I P m n a m c :  Komi6i FOt6er8mG Kf t . 
AddfrB: H-7300 Komld, Bern u. 24. 
Audmr'snunc: Dr. Sz, T6th - Virdgh 

Rwefld**: 25. 01. 1994 
I , ~ ~ * o ~ o ~ ~  4. Application of dlsstsrton sea15 f ~ r  tlotwatec pumps 1 
I 

~~EAOFTHEPWT i 1 Heat-distributing center I 
NOlNOS CDNCERNINQ MlstlNO CONMTIONS: - - 

i Fi 
The hotwater pumps are equipped by common shaft  seals and for t h a t  reasoil the 

I 
I e l .  energy crrnaurnpticn is celativly high. I I 

I I 

Instead of old type shaft seal on the numps one has change t o  Chesterton type seals 
Pump No, 2. : 1 .) 221 Complete seal, shaft diameter 88 ,Y mfl 3 pcs 
Gtliers : 2.1  3 5  Complete seal, shaf t  dia.  40,O mm 6 pcs 

3 . )  155 Complete seal, shaft dia.  J5,O mm 2 pcs 

Decreasing of the  electric energy consuytion 10 % 
Operation tine: 4380 H r d y  

;COST-BENEFIT ANALYSIS: fh.HuF 

BEST AVAILABLE COPY 





Dr. Sz. T6th - Virdgh 
~eportdbta: 25. 01. 1994. 

1 I n  the stam generation system there are four differem boilers w i t h  016 type 
, measuring devices, t o  have a good operating system is necessary t o  replace the  

1 
rnessuring instruments. 

i Install up-to-date merian instrument accutube flow sensors i n  the outlet pipes 
I of steam boilers gathered data for the central computer on this way ttr steam 

generators end distributing system would be operated with higher efficiency. 

i PROJECT COST ESnMAIT. - 





UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- HUNGARY 

FINAL ENERGY AUDIT REPORT 
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Mohasci Farostlemezgyar Rt. 

Miklos Gellert 
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for 
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ENERGY Am)IT REPORT 
P r e p d  for 

U S D  and RCG/Hagier BaiIiy 

Name of Enterprise FBREEOARD FACTORY INC. MOHACS HUNGARY 

Telephone 
X-7700 MOH.~~CS, P.O. BOX. 129 IKJNGARY 
+ 36 (69) 311922 

Fax 4 36 (69) 322742 

2. Energy auditor mformation 

Dates - audit started: Feb- 09, 1994 audit completed: Apnl5,1995 

Energy audit ampmy G&RT INNOVATIVE BUREAU OF ENGINEERING D.P.. 
. . 

EM@ audit team leader Mkl6s GELL~RT C.E.M 

Telephone 

Fax 



GELLERT BT PECS +++ RCG 

3. Energy audit infomalion 

Energy mdit focus - describe the major tasks, or areas of the plant, w W  were investigated thing 
the energy audit 

I. 
I, Energy audrt, andyas of the situation preparation of action plans 
2, Rsduction of energy costs 
3, Increase of energy &umq 
4, To encourage the partrcipatioil of MOFA m mternational projects 
5, To create arrd to propose 

- strategic energy projects/ plans 
- operattonal p r v j d  plans 
-innnadiatemeasures 

6, To offm idonnation and to propwe  new processes and equipment's for energy saving and 
energ cost reddon  
7, To reveal and to encourage the possibilities for 5nanciug energy projects 

1, heat eaergy production - Slrprrvision of boilers 
- C~mbustiondysis - - - Exammatron of isolation of boilers and pipeline 
a Examhiion of Technolo@s 
- Stubp muizdings 
- Study ofthe poss'bilitia of Heat R w v a y  - Slrpervision of the metering sysasm - Demand limiting control 
- Apply new tcchnologk o f d ~ t o r s  and at wgeneraixon 

electricity - electtic peak demand managcrment 
- start-stop optimization and demand limiting control 
- ASD 
- electricifybiJrssupeNision - creation of aptirnal wntmct 
- additional automaatizations 
- supervision of the metering system 
- energy rnmigment 
- replact motor IS&&& lozd 
- Apply new technologies of de&rzvbrs and at cogenemion 

WXl& huontia~ Plarrmu cc6Fo@ms&g H-7635 PQ Lkmgny Far +36 (72) 319661 MOFAEncqg 

2 



m. Energy ef3icienc-y - in the e~tergy auditor's opinion, what were the most signiscant findings oftfie 
energy audit 

With technology impovekent energy sahgs are at defibr;ltoxs and c o p d o n  and at ASD 
whibh is typical field ofthe third party financing This is excellent p o s s i i  for capital outlay 
investment. 

4. Enesgy savings 

List the energy &timcy meewes ALREADY IMPLEMENTED, d m g  the course of the adit (if 
anyf: 

Desniption ofmeamre Fuel saved S a M n g s / h  f ayback 



4. Ehtorical production and energy consvmptioa 

1. Summarize the reCeLLI: pmducuon and energy consumption at the plant in physical units: 

Year: 3!39Q '11991 

Production 

Raw fiberbomd 49530 42070 

diesel &el oil: 116 83 59 61 ?4 

nahrr;tl gas: 

steam: 



Raw fiberboard 

Lacked jiberboard 

l-allkiteil 
Fiberboard 

Raw iiberboard 

Lacked fiberboard 

Laminat& 
fiberboard 

GELLERT BT PECS ++- RCG 



GELLEHT BT PECS +++ RCG 

5. Historical energy costs 

Slrrmna.r.i;.r: the recent energy cost at the p h t ,  for the base yeat of the audit and foUow-ing years, in 
terms of money per year: 

Year: 1990 I991 I392 1993 1994 uNL'I'S 

SUMMA: 2054i57MM ZSSdd2CH)O 220417000 200229000 222701000 HnP 

diesel hd oil: 2915000 1g4ooo0 2469000 3925000 4679000 HuF 

n a g a s  78737000 LO3594000 83 166000 11 1802000 108 159000 HuF 

6. Previous actions 

Describe any other projects which resulted in improved energy &ciency that have already been 
implemented (or are already tk~ded a .  in-progress), but which were not identified m the energy 
audit. D c s c h  the project, the source of the idea, the approhare cost ofimplrmenting the 
projecf and the source of fundkg 

Complete and attach the fonowing forms: 

FueI, steam, or heat en- consumption - LZ month audit period 
(compIete fir each &el type for areas &-died) 

Steam genemum - 12 month audit period (ifplant has boiler) 

Energy bafance - fuel, steam or hear 



bELLERT B1 PELS --+- KLb 

EIectri~ enagy consumption - 12 month audit period 

Energy balance - dectncal 

Action plan - summary of ene~gy eEciency project oppommities 

Rccummcnded d o n  - cpcrgy- cEcicncy o p p o ~ ~  
(complete one for each recommended action) 
(attach addtionid d&is if requkd to Jushfjr project) 

8. Narrative 

Provide any other kikmiftr~i~ which would be usefirl to U S - !  and RCGMagter B a y  

I send you cncIostd audRrqm% of?he,M&cs F 3 W  Compq- 
I was m M c h k  on MmFh 3 3  1995 md spoke to JhzG S~ANTQ, gemd manager, about the p o s s i t y  of& 2 nd 
skp.Hefa&agr~;eswith andmdestseraormous a5nity. 
A coasiderabIr: meqv?cke inmastt is to be qe&d dw to .the privatizatibn of~ucr~ industry and energy suppziea 
(hbufm) wqanic6 md the tIpdariug o f t d k .  Acoarding ta my abmtions ttre price of oleotrioity win increase k &e 
case of the MOFA fmm 5-6 FtkWfr to 8.4 Ftll;wh or more- 
1nrnyclpinibnthc~&d~d~aiodn..111be~anded~the~3 h a m ~ o o 1 1 ~ e r i o d i n ~ m n m ~ ; m d t h ~ 4 5  
hom- idtcmmn penod in winter to tbe rno* puhd as wcll Laldng mto umsidcratmn tke load dhpm at comtiy IcucL 
Ithinl;d~~pedkdatumdp~~kgaingtobe7-9hontsaft~thenpdhtingoftsdffs 
Iestimzktheprioeofgasmg~27 50FM)d1997&~dofhprgentI150Ftim3.  
Consideaingk above in as of &e MOFA we have to r h ~  asgy issues at two led$: 
I, atmatfgi:ct.vcl 
& ~ o p e n h a f ~ l  

I .  Themosthprbxttask --- 



MOFA has b e e  to m l i z ~  ibe p m w  by own cffori with DAVOSS %OTF merm (3 pieces) at t e c f m o l ~ ~ e  4 md 
thewatahtake atthewater w&. 
ThC dzh wIkx:)oris own ;mpruvc;ncnt 



U8,14 /95  23:15 a 3 8  72 318861 GELLERT BT PECS +++ RCG @ 010 

New individual e f d c  energy cantred 
Building the monitoring system, survening eIectnc key ConsumeTs. 
Mon&n'ng syskm for wnhlIing steam pmduction and consumption and givini up 
w& 
Applflng of smoke gasanafyser. 

r Installing of additional auiiomatizatbn and drive confd, and If's operation at 
delibrafor. 

r, Edab!ishmertf of new stem measununng p law.  
+ Pmpmals for making measm*.~ more pmk?.  
r infipdmiibn of sti,rnuiafing system in order to &crease energy wnsumpiiun. 
* The wmpufer - registration of engines is acwmpIished (fur maintenance, b r  

changing the engine).. 
Peckeasing of industria/ water consumption. 
Exknsion-fraining ibr the m'dde management in marketing, campUtering and 
management skillsS 
Rationalia'ng on the sfemdi&ibufrng netwlork. 
The possibility of shadowing the energy IoadingsI fhe ptmesses and quality of 
pinduction with a cornputw system Tor chief and middle - l e d  management. 

* Awakanim b c o ~ ~ b u s ~ e s s  af ail levels in order fo p m f e  thinking in costs. 
The audifing helped the sfrakFegic view to assi~rfbesiaks the operaiive way of 
thinking. (Pc~ssl'bilites and financing of cogeneratons, of modemiration of 
t m n d o ~ i c a l  lines] 



bkJ 14, V 3  L J .  15 ' a J b  ii d l b b b i  GELLERT BT PECS +-++ RCG 

increasing the energy - efficiency of MOFA and Decreasing its cost is essential in respect of 
improving the compefitiveness a d  efficiency of the enterprise. 
The ma*& acknowledges the considerate increase energy prices oniy moderately is the price of 
the products. 
The management of MOFA is interested in improving efkiency and decreasing the costs, but 2's 
financial possibiries are limited. 
The enetgy consuming of MOFA has 2 basic fields slrategicaliy and on an operafive level: 
cansuming and producing memal energy, and consuming electric energy- 
7he MOFA ASD-1 program, primarily the additional automatization and &e #rn&ol reducing the 
power needed by s t m  snqy and the steam energy wnsumption, tearued with the aid support 
of USAlD and the program MDFA 5 GASANAL reducing smokegas waste was already pnwen to 
be good, and gave reasonable help. 
MOFA would' fike to accompfisb We MOFA-2-ASS2 pro&?ramaddiional automatization and drke 
conid at 5 ttchnafogical lines and MQFA 7 TRM automatization at 4 technotcrgical lines- as the 
I l .  step of the USAlD program. This is a rnilestnne at increasing energy Mclency- 
An the penid out of the W n g  season, when pducing certain products and at the 
simultaneous operation of techndogimI lines 2,5,3,4 when synctlmniijng the starts. These will 
be possibiri that 2 gas boikrs would provide the Steam production, and the possibilii of 
diiconnedhg fhe %baiter, opezaErlg with rml, wiU also be given. 
The fuW?w continuation af the program is possible with repeafing the MOFA I ASD ? program at 
the other machine of the 2. tec9notogid line, and repeating the MOFA -2 ASD 2 program at itre 
crtfiw machine of the 5 t&ndogical Iine. This way with the opemtjon of a defibrator supplied 
with 4 addiional automatization and drive control ihe steam production of 2 boilers is enough 
during fhe summer operation, provided synchronized operation. 
It has a positive effect on fhe e!em-c energy consumption and on the efficiency economy too. 
The a e o n  of the efk& of the optirnalired themmi and el-c energy system, of the 
changes in the energy prices, the privatizafion of h e  energetic4 indusby bring up the 
competence of tfie sunrey on the economy of Gnked thermal and elecfric energy production. 
Another important strategic task of in creasing the energy ef!!aency of MOFA and the one with 
the quickest return by own efforts is decreasing the peak demand on electric energy, and 
synchronizing the operaion of 3?e works and the tariff system of the electric energy, based on 
measures. 
As a result of the auditing reasonable cbanges have taken place in lhe point of view- The 
financial point of view has besides the prwiuct-orientated point of view. 
The middle managing ciass wked that the produetion of the same product dim a lot be the 
roneperiods, wtfh costs 6 M n g  according to times of the day. Based on mi$ the production was 
rephased, and the oonIroI of the energy cansumption of the 'clueconsumers' was organized. The 
power demand was decreased In peak time and in day time. Wi respect of the results of the 
auditing and rneasu~emtnts an imhidual contract was signed with fhe southemTmnsdanubian 
BtctriW Supplying Company. 
The modemhatian ofthe system measuring and regisbating the electric energy and steam 
consumption, and the computerired mliecting d processing of data is sfilI going on, with fheii 
own efforts. 
Based on these data a stirnulang system who introduced. The reduction of industrial water 
consumption was atso H i e d  by their own efforts. 
Depending on the financial passibiries .the cantinuous realization of the systematized propods  
expbmd by auditing is ptanned. My opinion is that the management of MOFA is an excellent 
partner to reafize fhe USAID made1 project, having highly qualified expelh and a positive 
appmd.  



ACTION PLAN - SUMMARY OF ENERW EFFICENOY PROJEM OPPORTUNITIES 
Prepred for USAD and RCQlHtqler Balliy Aydilar name: 441kbGElLeRT C.E.M 

GECLEPT INNOVfiTIVE BUREAU OF ENGINEERING 
Address: Bera~kos road, 2.4. H-7M6 PBCS HUNQARY 

PhanaSa~: t3872-31W381 

THE W T A O L  SYSTEM 
84-HMOFA-3-VALE PROOUCTION LINE 6 IN MOFP, 6 1460 ti807 m a  1.87 

REDUOTlON OF TECHNOLOPGAL WATER CONSUMFrTIOM 
METERING OF WATER CONSUMPRQN AT MOH 
TECHNOLOQY LINE. / M A W  - WATER ISSUE TMEN HTO 

8(1-H-MOFA-to-IW W S l E A A T I O N  10 4003 16188 4-06 

TOTAL SAVEmS 10308 18864 11DD 9910301 208001 

WINGS AS PERCENTAGE OF BAS@ OASE 0.026 0.w 0,178 ., o m e  t 4.1 04. a 

- .  



ACTION PLAN - SUMMARY OF ENERGY EFFlCENCY PROJECT OPWRTUNITlf S 
Prepared fo r  USAID and RCGfHegler BaiHy Audltor name: Mlklbs of LL&T C.E.M 

Plant Name: "MOFA" Plbraboerd FeMo INC. M Q H ~  GELLBRT INNOVATIVE BUREAU dF ENGINEERING 

Addrase: Bvdapssil ruad, H-7700 M O H ~ C B  HUNGARY Addrcs~ :  Barsclmr road, 74. H.7636 elks HUNGARY 
Phontrhx: +3872-31B$til 



ACTlON PLAN -SUMMARY OF ENERW EFRCIENCY PROJECT OPPQATUNl'llE5 
Prepersd k r  USAID wd RGWHaglrtr Ballb 

Plent Name: MMOFbl'fllweM F&wy INO, M o H ~ S  
Addrssa: Budaped mad, H-7700 MOHACS MUNQARY 

Audlror name: Mhlbs GEllERT C,E,M. 
OELLERT INNOWATWE BUREAU OF ENGINEERING 
Address: Barackoc mad, 29, H-76X P&CG HUNGARY 

PhorBff w: &m2-318661 

20-WH-MOFA 

28.94-H-MQFA 

30-84-HMOFA 

,3144-H-HOFA 

32-84-H-UOFA 

3'3-89-H-MOFA-.- 

3 4 - W i - M W A  

3594-H-MOFA 

36-84-H-MOFA 

37-84-H-MOFA 

H - H - M O F A  

--- 

--- 

---- 

REDUCTION OF VACAIIIT RW AT ELECTRLG ENQlNES 
CHIPS FOR FIBERMI 
EtEC7RICITY PEAK DEMAND REOUMlON {OPERATIONAL 
RESTRIOTIONS AT D~FIBRATORS AND RAFINATORS IN 
PEAK HOURS) 
ELECTRlClTY PEAK DEMAND REQUOTION, ENERGY USE 
REWCTION ( CMXINO WATER PUMP AT PROOUCTION 
0 
QPTlMALlZATlON OF BOILER OPARAflDN, EFFICIENCY 
LIS'I~NQ, CIPT~MAL L O ~ D  
~ U U T I O N  OF HEAT WASTE [WITH THE PARTIA~ 
UPbAT#UQ OF INSULATION.OF HAUSE PPBLINES) 
UPMTHR OF HEATINCl VH7H THE ~Et4'n~C.l APPUCAION 
oe A QAB INFPA PAOIATCIR Kr IJPDQI)UCTIMU LINE 2 ~ N D  . r =;I _ 
EFfWEl'JOl LlSTlNQ OF HWINATORS. CONTROL OF TIER 
TECHNICAL STATE 
INTRODUCTION OF PERSONAL INCENTIVES FOR ENERGY 
GAVINQ 
MODERN1ZATIDN OF BOLER-HOUSE, QAS-BURMAS, 
OPERATORS 

ELECTRPilY PEAK DEMAND REDUCTION IOPERAT~NAL 
AESTRICTKINS M R  CHI WlNQ MAOHINES IS PEAK PERlOOl 

M A R K F I N  TRAINING FOR TOP M4D MLDDLE MANAQEAS 
SOFTWARE APPLICATION IN ENERGY MANAGEMENT AND 

- 

-- ---. . 

- - - - -  

---A L ,--- 

--------- 
- 

7---- 



ACTION PtAN -SUMMARY OF ENEMY EFFICIENCY PROJECT OPPORTUNITIES 
Prnpared for USAD and RM31Hegler Ballly Au& nsmk MlW OEUfRT C.E.M. 

' OELLERT IHNOVklYVE B W M U  OF ENGINEERING 
PI- Name: "IWOFA" F i i d  ~acloty INC. MOHACS Addms6: B~aekm rend, 2.4-4.-7835 PECS HUNGARY 
Addrws; Budapsstl miad, H.7700 MoH- HUNGARY P h a b a w :  +3572-318681 

:flE~liirTto~ OF NEAT WASTE M H  THE PARTIAL 
UPDAflNQ OF THE INSULPITE VAL= AND OTlZR 

4Q-04.H-MOFA 



GELLERT BT PEGS ++- RCG o l e  

. .... - ~ -  ~ 

JFIBREBCMRE~'FA%IORY INC MWACS HuNOARY 1 
fi-77~1 hbhiks, P.O.BEa 129 HUNtARY PheneY36 (159) 31 1922 Far +36 (691 322742 
k & 6 ~ ~ ~ N i b ~ & e r a l  mugga 

Audtots name GEUERT 1NNOVATIM BUREAU bF l94GINEEWNG D.P. 
Bmackw & 26' k?&5 HUNGART Ftmne*36 (7ZJ 31!366l hEc +36 (69) 319661 

ST€4M ENERGY REDUCnoN WlTH THE HELP OF ASD ANC) MOmOWU. AUTdMAIWTiON 
AREA OF PLAKT EFFECtED BEFIBRATOR AT ROWCTlON UNE 2 IN MOFA 
FINDINGS CEINCERNING WSRNG COHDmONS 

I ~ l ~ . 7 ' b t ? ~ ~ o f t h e ~ H ~ .  D c a k ~ a f e m r t d e i n t h e U S A  
EXPECTED RESULTS - EFFECTOFKHX3MMENWtrON 

Notes 

PAVSRCK PERIOD 



bELLER? BI PELS +++ RCG 

RECOMMENDED ACTION - ENERGY EFFICIWCY OPPORTUNIN 

Plant mine 
Addre6s: 

DeroaSYIw6general- 
A&s name GE&T INNOYAIWE 6 U R W  OF €NOINWING D.?- 

Baradcos Q 24 H - ? a  PBcs HUNGARY P k ~ + 3 6  (72) 319661 Fw: +36 (69) 3 ( S I  

M W  GEULR'T CZM. mamagkg dtreaw 

cosr BENEFIT ANALYSYS 
PROJECT COST ESTIMATE 
Enghdcg d e n  
E- proclatmmt 
Equipment instaMon 
Equipment FPrnrnissbnhg 

TOTAL INSTALLED COST 



RECOMMENDED ACTION - ENERGY EFRCIENCY OPPORTUNlTY 
Prepad for USAID and RCMia$x €!adly 

MOFA3VAL 
Pbnt nemy: IFIBREBoARD FACTORY INC. MOHkS HUN- 1 
AddrpsJ: H-7?W *. P.0.- 729 HUNGARY Phmc+36 (e9) 3l I S 2 2  Fax +36 (6s) 322742 

~ S Z A m 6 ~ ~ o n ~ m o n a g e r  
AudWs name GEWSRT r ~ ~ b w ~ m :  BUREAU SF ENGINEERING D.P. 

Net redudicn 

COST BENEHT ANALYSYS 

PROJECT COST ESTIMATE 
Eng'vreering design 

Equipncnt pmfurement 
Ey.pment insgllabon 
EqvipmetX cwNniming 
TOTAL lNSTALtEO COST 

Steam TotaltDst 

PAYBACK PERIOD 
5. 1 17Q8 

a: 5987 - C' 

RECOMMENn&D IMPU%EPJlATICN SCHEDULE 



RECOMMENDED A ' C ~ O N  - ENERGY EFFICIENCY OPPORTUNITY 

GELLERT BT PELS +++ RCG 

PAYBACK PERIOD b. 'I 0057 

; . I T [  rsn 

Report dale A@ fm 
ACTION Fta. AND BRIEF DESCRIPTION ~ M - H - ~ ~ o F A - S ~ E A M  MEE.I?s 

. 
AREA OF PLANT EFFECTEU 

IKiELLIGEKT H E A t  CAPACrrYAND ENERGYMEASUAEMEW SYSTEM 
MAnNG CENTER IN MQFA 

FINDINGS CONCERNING WSllNG CC))JIMIONS 



be~60mbgencnJmarraga 
Auadsrame GE&RT WNNOVATNE BUREAU OF ENGlNEERING DP. 

-&24 H - W P -  H U N W  Ph~~1+36(72331S61 Fa~+36(69)319661 
Mi& G€U&RTC.E.RA. mag'bg dLcctnr 

R q a i  dare Aprlr 1994 
ACTiON No. AND BRIEF DESCRIPTION S6WOFA-$.GAS ANAL- 

RECOMMENDED ACTION TO lMPROM EFFICIENCY 
We r e m e n d  using a ~ttable BACHARAH MODEL200 CWBUSTION ANALYZER of dhec meter vquhlent of this. 
TherekooneedfwNOZarajS02analysswitha*@mergetis. 

MPECTED RESULTS - EFFECTOF RECOMMENDATION 

Uectricay 
Peak EJwJY 
Kw MwNye+r 

€betike - edSing conditi9ns 
After recahendd attion 
Net redudian 

COSTRENEFIT ANALYSYS 
PRQJECT COST ESTIMATE 
Engineering design 
Equipmart procurswnent 

Equipmem ktallatian 
Eqwpment commksimirig 

TOTAL INSTALLED COST 

Net CS 

PAYBACK PERIOD 
5: 2950 

a. 3261 - c: 

RECOMMENDED IMPLEMENTATlON SCHE3ULE' 



GELLERT BT PECS +-w RCG 

Rep0r;dde Aprir 1- 
ACTION No. AND BRIEF OESCRlFTlON 

AREA OF PLA.XT ERECTED 
FlNDiNGS CONCERNING EXISTING CO@lDi3WNS 

Energy 

Cast 

Heat Steam 



u b .  14. v5 2 ~ : k o  '43'36 i Z  318661 GELLERT BT PEiS  ++- RCG 

RECOMMENbEP ACTION TO IMPROVE EfFICrENCY 
We~tkcmbdemizingoftheteguUnHli(k~dintheUSnorwithrairrl;lPLC- 

TheWe@@pRppacticeapr655rcgLltatiPn~c~1~agivanpessirrgtem~grafaeandtiming. 
This assures thnwghfm rep- vaives fhata mmvnum M mil stdy in the system. There shadd cpemte 
require numk d p s n p ~  -ding tn the w. 
During~aud~wedrriWmthepFesento~ngcirnunstarreesthe~tbffai~55KWpumpcen be 

d e c r ~ w i t h B X ] Q h a i f s p e r ~ .  

EXPECTED RESULTS - EFFECT OF RECOMMENDATION 

ElecSicity Fuets Hest Steam Taht cost 
Peak EnsrEN 

&&ice - m n g  mndiians 

Anpt w c o m  aetkn 

Net miuction 

COST BENEFIT ANALYSYS 
PROJECT COST ESTIMATE 
Engineering 

Equipment procurement 
Equiprwnt ~~n 
Equipment eammissioning 

TOTAL INSTALLED COST 
900 

17E i -6 - f  (b} 

Mnna Ussyetr 
20010 212699 
19010 f91909 

PAYBACK PERlOD 

b' 11089 

a: 20790 - C: 

RECQMMENDED IMPLE~JENTATION SCHWULE 



RECOMENDEDACTION - ENERGY EFFICIENCY QPPORNNITY 

Plant name: 
Adcusss: 

~ s z A N T * ~ n m n ! 3 u  
A u d i s  mm GW.&T MNQVAnM BUREAU OF ENGINEERING DP- 

theenvimment The minimum OF be rdler d It# md&e k 175Rnrn. 

EXPECTED RESULTS - EFFECT OF RECOIWENDAT?ON 

Material Etectndty FwEs 
Peak rn 

E3-r w Mwh3rar 
Baseline - exHing con&tions 589822 3000 
ARer remmended actm 471598 2600 
~ e t  wducticn 1 17924 400 

Heat 

COST BENEFIT ANALYSYS 
PROJECT COST ESTIMATE 

Engineiring dasgn 
EwipmcnL P- 
E-t batsibtion 

Ecluipment-g 
TOTAL INSTAUED COST 

Steam 

RECDMMEMBED IMPLEMENTATION SCHEDULE: 

.r14 



RECOMMP~DEP ACTION -ENERGY EFUUENCY OPPORNNIN 

P f q e e d  for USAID and RU; IC Iw  W y  

GELLERT BT PEGS +-+ RCG 

Bamda?BCb 24 H-7- P h  HUNGARY Pharre:+36 m3t 9661 Fax: +36 (69) 31 966f 

thepwwcagtanptianafthekey~munits 

AREA OF $[AM EFFECTED ofcleCtriEpcruorW 1 
FINDINGS CONCERNING EXISTING CONDCilDNS 

The measumment of the axroumptian of UE cblaPners is do* by Q i  hFEordi t0 the measuring 

There mu# k a 10 Chamel Anakg and 7 Ba D i i  1- Data AcqtMkm and Stwage lnbument in use made 

Qi ANALYSI' and SPSS FOR WINDOWS BASE !SYSTEM i u r ; d y b t m  

EXPECTED RESULTS - EFFECT OF RECOMMENDATION 

Erecbicily 
Peah Enersy 
mi' Mw= 

0askfii - e;rjsting c;ondttians 17591522 
kiW7eComenQd action ? 7239892 
Net r e d W n  351830 

COST BENEFIT ANALYSYS 
PROJECT WST ESTIMATE 
EngiflMilg W i n  

Equipment pnxurement 
Equipment installation 
Equipmeid commiyii'~ 

TOTAL INSTALLED COST 

Fuels 

PAYBACK PERIOD 

b: 14044 



REMMMENDED ACTION - ENERGY EFFICIEVCY OPPORTUNITY 

-4 for USAlD a d  RCGMagWEaiEy 

--m RLG d ~ 2 5  

N Of INOUSTRIAL WATER INTAKE 
AiiEA OF P U N T  EFFECTEC 
FINDINGS CONCERNING WSTiNG CQNDlTiONS 

RECOMMENDESI ACTION TO IMPROVEEFFICIENCY 
We nxwnmend ONlCON F 5ir;lQ INSZR'i70N FLOW METERS MODES mada In the USA r the main fa- which 

COST BENEFITANALYSYS 

PROJECT CCIST ESTIMATE 
Ergmewing dPsign 

Equipmeet proanemenl 
Equipmat i-n 
Equipmemt wmmiarioning 

TOTAL INSTALLED COST 

b. 161 98 
w r - z q  pars 

a. 4003 - c: 

RECOMMENDED IMPEMENTATiON SCHEDULE 
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ELEGTRIC ENERGY OONSUMPTION - 12 MONTH AUDIT PERIOD 
Pfepmd W USAID and H e g l ~  Ball@ - . Attdlt~ m e :  Mlkld~ GELL~RT C: E.M. QELLCRT I N ~ V A ~ V E  BUREAU OF ENGINEERING 

Plant Name; 'MOFA* Flbrebaard Faclory INC. MOMACS Address: Bersekbs road. 24, ha?= P&cS HUNGARY 

Atldiess: Budapest1 road, H-7MO MOi-hkS HUNQARY 
PhpnelFw +S72-;319-681 

Electricity Contract terms: 
b~lecirlolty Supply oompanyls name: D61- Dunslntdll Aramszolgbttat4 RI. 

T 

Contract maximum demand (kW); 830Q kW 

Mlnlmurn charge (cost): 

Other: * 

CONSUMPTION AND BILLING DATA f OR 72-MONTH AUDIT PERIOD 1894 

9 
Total: - 0068610 7330556 3387503 

Peak demand during audit petiod (kW): 

I ofat ~ c u l  urnam r usrnancl @ha BC nc ost per 
Oay-tl~ne Peak s e  Peak Cost price ReacYwe B l p p ~ y  COB Cost llnlt Index 

kW HUF HUF HUF HUF HUF HUFlkWh kwh 

1678750 4200 3600 0 .. 0 Q 5780615 -288531 63000 5504084 3.31 

2098220 4200 3600 1800 2401) 3420000 €668234 -66412 63040 0818822 4.80 

0 4972980 -354874 83000 6805612 4.22 

Repotl date: Aug 15,1695 

$& 

2354660 4200 3300. 10[10 

1232820 4200 3200 0 

3578440 4200 3200 0 

9821180 4200 3200 --- - -2 
112610 1000 BOO D -- 

2760290 4000 3200 I300 

1387500 4000 3200 0 

1 1750740 4000 2850 0 

2107460 4000 2Q50 ,1400 

20584740, 

2300 

0 

-7- 
0 

. .(I 

3228000 

2000ODO 

2000000 
, .",- 

- ~2~09000 

7283348 

3803697 

3428276 ---. 

58025.12 

o 
1000 

0 

O 

2150 

-524017 63000 10030731 4.26 

-200020 63000 5584058 4 53 

348888 

8511472 

4424464 

5538438 

8947063 

8420807I 

4 o m ~  

'2~05600 

1972000 

1875750 

26826#0 

2600Q250 

m m e  
-570840 

-310823 

-370750 

-495478 

-432281 3 

15060 

BDWO 

BOO00 

00000 

60000 

0$60DO 

056707 

108Q8123 

6130831 

7104427 

0474085 

85681008 

0.50 

3.06 

4.42 

4.M 

4.32 

4 .I 6 



Repod ole! 1898.08.12 
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A(ldir name: Mlkbs GELLGRT C.E.M 
- CELLERT INNOVA'TIVE BUREAU OF E~~G~NEERINCS ' . * 

Addws: Bakkos road. 21 H - 7 ~  &Gs HUWARY . 
Phonu/FFtnc: +a72310681 . 



STMM QENERATION AND DISTRIBUTION- f 2 MONTH PERIOD 
mspnre Ihr U W D  and RCQ f Hdglsr B n q  

Pk-ini Name: "MWW FhePseamd FnablylNC MOUAc9 
AllmE: Budepeslr Md, H-77W MDHACS HUNGARY 

. . 5 
LAMINATING I 

. . 

I 1 8  
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TARIFPANALYSATION FOR SIGNING IN~IVIDUAL. CONTRACTS ON ELECTRIC- 
ENERGY LOADING. THE POSSIBILITY OP POWER ICEDUCTION AT PEAK TIME A N D  , IPPI.~ 10 101s u o r m t ~ ~ ~  
DURING DAYTIME, IT'S POWER EFFECTS AND COST EFPEC'IS. t I 
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RUM M 481 l 5 M 4 t O l  2 
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$113 41UJ 2T.S 276b 2 S 27bQ 'la0 
ImO cm uao 4 46m am m 
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Audltor name: Mlklbs GELLGRT C.E.M. 
G E C L ~ T  CNOVATIVE BUREAU OF ENGlNEFHlNG 
Address Llarackus road. 24 H.7636 ~f cs HUWARY 

Phnr~dFaa. t.?AYr Uil 

Wripurnd fur U9AID er~d RCQfHqjlar Builly 

Ylivtt N t m x  "MBFA" ~~brrhuui-il Fuc:k~ty INC. MO~IACY 
Addrew " ' qact\ mad, H-7700 MOHACS HUNQARY . -. - 
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0 9 .  14/93 23:37 a 3 6  72 319661 GELLERT BT PECS +++ RCG 

A zdna iddtartama: 1440 perc I sdv 2W l th?ll  * 

SHADOWING OF ELECTRIC EJSEiRGY LOAD 
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suimmzm~ CHART FOR A N A T ; ~ G  COST EFFECTS, IN RESPECT OF POWER, 
P W G Y  CONfWMFlTO~ lllTLEATfON, COS d AND ZONE PEZUODS 





GELLERT BT PECS +++ RCG 
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S-G CHART FOR AhALYZINO COST EFFECTS, IN RESPECT OF POWER, 
ENERGY CONSUMPTION, UTILIZATION, COS 0 AND ZONE PERIODS 
(CHOPPING 
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Hef p Q P n  Create save B r m e  Utility . Hove .Set 

Files 





SETTJNG OF OPTIMAL, PLANT OPERATION AT COAL-FED BOILERS WITH 
MEASURING EQUIPmNTS GIVEN BY USAID AS DONATION 

FUEL1 COBL R19 
GORL U S  

FlrELt C O W  GM 
FUEL1 COAL BM 

I 
. --. 

PmRv TCIWCN 29 
STfiCK 1E,p(C)t ill P R I I R V  TENP(C)l 26 PRIHRY TEWtCSt . 20 - - 

S T M K  T M P < C ) I  211 $ T k X  TEHP{C>I 2L9 
PRI~RV IEHP[C)~ 21) 

H R E K  IEnP+X)l 213 
t OXYNHI  13.0 

8 EXCES9 l l tRI  194 Z UWGENI 14,4 t OKYliENI 14,9 
% WCESS LIRI 221 , % EICCSS A I R *  248 

L OXYOZHZ 15.3 
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Y CAROOH - I 

OIDXtOEt 7.B X CbRBOH - f ClRBON - 
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PPll CRRBOH - 
P P ~  ~ l l t l ~ ~  - PIOXIDEI 5.5 MoHOKIDEl  % PPH cCIffBoH " 

HONOXIDEI e  OHO OXIDE^ I PPil CbRBOH - 
HMJVI!,'l 35 

Y EfFIClENCYt 82.9 J. EFFICR~!CYJ 8 2 ~  STACK LOSS, 10.9 Z E F F ~ c ~ E H C Y ~  8@*6 Y W I C I E N C Y  1  78.2 4 
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TEST PERFMHED U V ~  rm PER~ORUEO BYI 

SETTINCI OF OPTIMAL PLANT OPERATION AT COAL-FED BOILERS WITH 
MEASURING EQUIPMEWS GIVEN BY USAID AS DONATION 



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- HUNGARY 

FINAL ENERGY AUDIT REPORT 

for work at 

Nitrokemia Rt. 

Mihaly Szaniszlo, CEM 

Rendszertechnika Fejleszto Kft 

for 

Hagler Bailly Consulting, Inc. 



ENERGY AUDIT REPORT 
Prepared for 

USAlD and RCGlHagler Bailly 

1. Plant information 

Name of Enterprise NITROK~MIA RT 

Address 8184 F&f 6gy& t e l e p  

P f . :  45 

Fax 

Contact Person Halas Gyorgy 

Title c h i e f  e n g i n e e r  

Telephone /88/ 352-011 

2. Energy auditor information 

Dates - audit started: 1 9 9 4 .  j a n .  1 4 .  audit completed: 1 9 9 4  . a u g . 3 1 .  

Energyauditcompany R e n d s z e r t e c h n i k a  ~ e j l e s z t 6  KFT 

Address 

Telephone 

Fax 

1088 B u d a p e s t  

Vas u .  1 5 / b .  I I I / 4 0 .  Hungary  

RENDSZERTECHN~ 
FE;ILESZT~ KFT 

lnm Budapest. V ~ S  U. 1518 
w 

J 



3. Etlergy audit information 

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

1. Steam e n e r a t i o n ,  d i s t r i b u t i o n  

2. Steam consumption 

3. E l e c t r i c  energy gene ra t ion ,  d i s t r i b u t i o n  

4.  E l e c t r i c  energy consumption 

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

The mst important  f i e l d  of energy r a t i o n a l i z a t i o n  a t  ~ i t r o k g m i a  is 
the  stream- and electrical enerav ,  as t h e s e  produce around 80-90 % 
o f  the  energy costs. 

I n s t a l l  Addi t iona l  Steam Metering t o  Aid i n  Cost  Accounting and 
Energy Management 

The on ly  meter ing t h a t  occurs  is a t  t h e  h i g h e s t  l e v e l s  - the  6 -bar 
and 20-bar steam headers  which s u p ~ l v  t h e  5 p l a n t s  and t h e  o t h e r  
costumers  . 
We a l s o  saw many steam l i n e s  which had degraded or missing i n s u l a t i o n ,  
e s p e c i a l l y  i n  the  l i n e s  going' t o  h e a t  the  v i l l a g e  houses and shops. 

New experience - in the energy auditor's opinion, what were the most 
significant lessons learned during the energy audit: 
We f e e l ,  t h a t  a t  the  planning of  the energy product ion and d i s t r i b u t i o n  
the consumption was no t  the main p o i n t  of view, s o  the  r e c e n t  p i p e l i n e s  
a r e  much b igge r ,  than needed. 

Nitrokgmia complex is  very l a r g e .  There is no doubt t h a t  t h e r e  are zo- 
n e s  w i th in  the  p l a n t  where the  d i s t r i b u t i o n '  l o s s e s  f o r  h e a t i n g  and 
CoWresseU air  systems f a r  exceed t h e  load  a t  t h e  end o f  t he  p i p e l i n e .  

New exper iense  : 
- komplex energy audit, method 
- DSM 
- new ins t ruments  

/nus t r a k ,  i n f r a k a m r a /  



--- /y ee l  

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. tonsfyear, kwhlyear 
etc.): 

Year: 1990 1991 1992 1993 UNITS 

Production: 

heavy fuel oil: 0 2.300 0 0 GJ/& 

diesel fuel oil: 

natural gas: 2.300.000 2.000.000 2.050.000 2.020.000 GJ/& 

coal: 

electricity: 

stearn: 

other (describe): 

EnerqvfProduction index: 

thermal 

electrical 



5. Historical energy costs 

Summarize the recent energy cost at the plant, for the base year 0% the audit 
and following years, in terms of money per year: 

Year: 1990 1991 1992 

heavy fuel oil: 

diesel fuel oil: 

natural gas: 

coal: 

electricity: 

$- steam: 
'a 

other (describe): 

350 6 10 f o r i n t  

6. Previous actions 

Describe any other projects which resulted in imptoved energy efficiency 
that have already been implemented (or are already fuhded dnd in-progtessl, 
but which were no t  identified in the energy audit. besctibe the ptoject, the 
source of the idea, the approximate cost of implementing the ptoject, and 
the sotltce of funding --- 
- the  replacement  o f  t ransformers  wi th  smal l - loss  ones 

- s e t t i n g  up of sys temic  unique and,  groupes phase- 
c o r r e c t o r  c a p a c i t o r s  

- appropr i a t e  network d e v e l o p k n t s  

- between 1985 and 1987 they set  up a computerized c o n t r o l  

system f o r  the energy d i s t r i b u t i o n ,  which h a s  been wor- 
k ina  ever s i n c e  

- change of pub l i c  l i g h t i n g  lamps 

- boiler renewal 
5 



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 (i f  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 opportunitieG 

Recommended action - energy efficiency opportunity 
(complete one for each recommended action) 
(attach additional details i f  required t o  justify project) 

8. Narrative 

Provide any other information which would be useful t o  USAID and 
RCGIHagler Bailly -- 
Ripple-con t r o l  s y s  tem is a l r e a d y  used a t  the  fo l lowing  Hungarian . N establishments : Dunal Kool a-i Villalat , ~ z e k s z g r d i  
HGsipari  V i l  l a l a  t and a l l  the  common e l e c t r i c  s u p p l i e r s .  

A t  the  c h l o r  f a c t o r y  we a l s o  t h i n k ,  t h a t  t he  time h a s  come f o r  the 
replacement of  the s h o r t ~ u t t i n ~  s e c t i o n e r s  of the  e l e c t r o l i z a t i o n  
tubes ,  as the r e c e n t  ones are worn o u t .  It would be worthwhile to 
examine a l l  the  poss ib l e  c l a s s i c a l  and modern s o l u t i o n s  f o r  m i n i -  

mizing the  l o s s e s .  

- -- 

A similar computerized product ion c o n t r o l  as a t  the  e l e c t r i c a l  p a r t  
would s u r e l y  be necessary  h e r e ,  from the  steam consumption, through 
the steam network t o  the  b o i l e r s .  



ELECTRIC ENERGY GENERATION - 12 MONTH AUDIT  PERK)[""^ 
Ptqared ta USAID and RCGRLlgw B.dk 

Phnt rum*: 
Addross: 

Grnrrtor chnctrahcs: 
01.550/200/2 tip. 3000 

r I 1 I I 1 

I igen I I I I 

Nuno/numt?u 

lhdactwa 

GENERATDN DATA FOR 12-M0Kn-r AUDtT PERRD: 

2 db 

GANZ 

SELF-GENERATION BY PLANT . S O ~ D  TO OTHERS: PURCHASED FROM OTHERS NOTES 
Meter klax Enrw Mu Max ktax I Unusral -1 WA 

Rmding Ractm Dlcnmd D m d  Rwctlw Dunand Dmund 
MolcBylyr kwh WAR h kw W WA kwh ! 
J.n/-1- 4.357.900 3.720.000 I 

3.911.900 3.810.000 





F.& 
?r 

SUMMARY OF REMML~~EFEEO ENERGY EFFICIENCY ACTID=. 

GG- 
Psyaack 
P W  
Wars) 

0.9 
O,6 
0,36 
1,46 

mwnd 
Caarmptm 

Gltyear 

Ektm 
PsaK 
lhmaxl 

kw 

Aam 
No 

I I 
I 

Aclm 
Desorp- 

Net 

Thmmd 
ccnsl~tlm 

Wlyesr 

n o r o u t o W m t a & x x m t t h . n t ~ b . r * r r , O n v a a u r n . s r m  

r~= 

Energy 
CrrtamrpMn 

M/year 

reduct ion 

Thennd 
CUlsJmphon 

Gl/year 

3000 GJ 
4000 G J  

1.68mFt 
6000 G J  

1300G GJ 
1 r c  - P A  
A, VU L L  L 

1. i steam metering /6-bar, g-point/ 

- 
T u d  

%F 
tyaar 

2. 

3.  
4 .  

-..- 
MIUI 

Pfqea 
cast 

1 , 2  m ~ t  
1 ,6mFt 

0,6mFt 
2,s mFt  

inf rakamra  

200 kVAr capacitor 
s t e a a m t e r i n g / 2 0 - b a r ,  6-bar/ 

I 
I 

r - -  - - 

TOTAL SAVINGS 

SAVINGS h5 FEfCENTAGE OF W E  CASE 

Nae hPummtOHal~uweWmnOmerdmp+sKpuDdhru  



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepared for USAD ar;d RCGMagler Bailly 

[ACTION NO. ' 1 

Plantname: N I T R O K E M I A  RT 
Address: 

a Auditor's name: 

Report date: 
-- 

i ACT~ONNO.ANDFRIEF DESCRIPTION: Ins  t r u m n t a t i o n ,  9-point steam metering --- 
/ Ba3-r AFFECTED: 

~ a l a t o n f  czf6, NITROKEMIA RT , 6-bar steam network 
~ ~ ~ C O N C E R I ~ I N ~  EXISTING CONDITIONS: 

] There a re  not  steam metering a t  costumers now. 

The produced steam a r e  measured i n  tons. 

I 

RECOMMENDED ACT~ON TO IMPROVE EFFIcI~CY: 

I 
I Steam meters have t o  employ a t  the  highest  l e v e l  6-bar steam header f o r  improvement of 

energy management. This would c r e a t e  the  a b i l i t y  t o  delegate accountabi l i ty  f o r  energy 
I 

! conservation t o  c o s t u m r s  . 
P x 

: E?~PECTEDR~L??Y =EFFECT OF RECOMMENDATION: mi Ehcbicity 

PROJECT COST_ESTlMATE: Cost Notes 

I Estimated increase in annual (non-energy) operations and maintenance cost I 15 , O d ~ .  Y;) . 
+- - 

mFt 

mFt 

&qa) 

Engineenng des gn 

?- \ Equipment procurement 
! 

i Equipment insta letion 

! Equipment comm~sssionin~ 
1 

I TOTAL IFISTALED COST 

PAYBACK PERIOD: 

, -- - 
COST-BENEFIT ANALYSIS: 

Total cost 

&ear 

758.5 

757.3 

1.2 

: Baseline -existing ccr.ditions - 
i 
; Mer  recommended c~ction . - 
;Net reduct~on 

1 , ~ 0 0 , 0  o.*) 

, -. - -- - 
RECOMMENDED IMPiEMENTATlON SCHEDULE: 

30,000. 

I----------- - 
t-- - 1 

1 Quotations,  instrumentat ion,  measurement, new t a r i f f .  
! 

- 

Peak 
kW 

950 ,oqo. - 
100,o 0.- 

~ o , o ~ o . -  

Fuels, heat and steam: 
Energy 
MWhIyear Steam 

1,850,000 

1,847,000 

GJ 

GJ 

3,000 GtJ 



RECO?,tMEPICED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prr?onred tor USAD 8no RCGlHagler B~ i l l y  

@m NO. I 

Plant name: 
Address. 

Aud~tor s name. 

Report date' 
- 

!~cTlon NO7iNDBi,iFTZScniFflON: 
. - - - - - - . - - - - I n f r a r e d  c a m e r a  a n d  t h e r m o d e  t e c t o r  
!AREA OF TtiE PLAN i AFFECTED I s o l a t i o n  o f  t h e  steam n e t w o r k  

i 

i The f a c t o r y  i s  l o c a t e d  o n  a  v e r y  b i g  a r e a  s o  t h e  s t e a m  h a s  t o  b e  
s u p p l i e d  t h r o u g h  l o n g  p i p e  s e c t i o n s .  The i s o l a t i o n  i s  a b u s e d ,  t h e r e  

/ a r e  d a m a g e s  a t  many p l a c e s .  The m a t e r i a l  b e i n g  u s e d  i s  n o t  m o d e r n ,  
I t h e  e f f i c i e n c y  o f  t h e  i n s u l a t i o n  s y s t e m  is  n o t  more s a t i s f a c t o r y .  
! -- -- --- - 
: SECO~,IMENUED ACT.ON TO 1tnrnovE EFFICIENCY: 

I 

i I t  s e e m s  t o  b e  u s e f u l  t o  p u r c h a s e  a n  i n f r a r e d  c a m e r a  a n d  a t h e r m o d e t e c -  
: t o r  i n  o r d e r  t o  i d e n t i f y  t h e  l e a k a g e  i n  t h e  n e t w o r k  a n d  t o  e s t i m a t e  t h e  
i l o s s e s .  The m o s t  c r i t i c a l  s e c t i o n s  h a v e  t o  b e  i d e n t i f i e d  a n d  t h e  r e p -  
] l a c e m e n t  o f  t h e  i n s u l a t i o n  h a s  t o  b e  s t a r t e d  a t  t h i s  l o c a t i o n s .  
! 
: U s i n g  t h e  i n f r a r e d  c a m e r a  t h e  t e m p e r a t u r e  o f  t h e  e l e c t r i c a l  c o n n e c t i o n  
I i n  t h e  c e l l s  f o r  t h e  e l e c t r o l y s i s  c a n  be m e a s u r e d  i n  o r d e r  t o  f i n d  t h e  
/ c o n n e c t i o n  h a v i n g  a t o o  h i g h  e l e c t r i c a l  r e s i s t a n c e .  The m a i n t e n a n c e  a n d  
i t h e  r e p l a c e m e n t  o f  t h e  c o n n e c t o r s  c a n  be  o p t i m i z e d  u s i n g  t h i s  m e t h o d .  
i 

-- 
!EXPECTED I3ESULTI; - EFFECT OF RECOMMENDATION: @ I  Fuels, heat and steam: Total cost 

I 
t - -- - . - -- /year 

I After rrrcor.n~nended c.ction 
, -. -. . . -- -- - 
I I I 

Engineering design I I 
Equipment procvrwnent 

Equipment instal n:ion 

Equipment comr 1i;ssioning 
- -. - . 

I 

Ertimatcd incrmrs ir tnnrlU (non-energy) operations and mainknmce cost 1120 00 - .. 

PAYBACK PERIOD: 



RECOb7h4ENDEO ACTION - EFlEAGY EFFICIENCY OPPOl3TUPJl IY 
Prso~red for USAD and RCGMagler Bailly 

--- 
(ACTION NO 

Plant name: 
Address- 

Auditor's name' 

Report dale. 

ACTloN NO iiHE BnlF DESCAlPTl6N.--'-- 
C o r r e c t i o n  .- of t h e  power  f a c t o r  on t h e  0,4 kV network 

i SEA EF ~ E P ~ N T  AFFECTED. 
C o n c e r n i n g  t h e s u p p l y  a r e a  o f  t h e  t r a n s f o r m r  TR31 .- 

.FINDINGS COEXERNING EXISTING CONDITIONS 

i The t ransformer TR31 has  t o  c a r r y  the  h i g h e s t  load  al though t h e r e  is no c a p a c i t o r  bank 
i i n s t a l l e d  a t  a l l .  The a c t u a l  power f a c t o r  is equa l  t o  0.85 and i n  t h i s  way an extra 
/ fee of  6 % has  t o  be  paid f o r  t he  u t i l i t y .  

_ - 
RECOMMENDED AC TlON TO IMPROVE EFFICIENCY: 

: ' I n s t a l l i n g  a 200 kVAr c a p a c i t o r  b a n k  a power  f a c t o r  o f  0 .95  c a n  be  . 
i a c h i v e d .  I n  t h i s  case  t h e  u t i l i t y  o f f e r s  a 3 % b o n u s  / i n s t e a d  o f  6 % 
I e x t r a  fee  /. 

I _ _ _ _ _  ---- 

i 
EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

t 

PROJECT COST ESTIMATE: . . - - - . . - - -. - - Cost Notes 
I I 

! . - - 

@;lselme -ex~sttnq condrtrons 
I _ - - - -- _ _ - _ , 

- 

I 

i After recommended itctton 
, - - 

, tlet reducf~on -- - - - -- - . - 

: Enqineering design 
! 

( Equipment procurement 

I 

1 Equipment instrrl!ation 

/ Equipment cornriisssioning . - - 

500 

- 

/ TOTAL INSTALLED COST 
-. . - - ~ ~ 0 0 . 0 0 0 ~ -  ! 

Electnc~ty 

' 
Est !m~kd mcrrwe IF annual (non-energy) operatlons and matntenance cost 120.0001 - (c) 

. 
) 

Peak 
kW 

500 

4464 
- 

PAYBACK PERIOD: 

mFt 

Fuels, heat and steam: 
Energy 
MWhIyear 

4464 

RECOMMENDED IMPLEMENTATlON SCHEDULE: 

Total cost ' 

/year 

19.87 

18.19 

1 .68  

mFt 

mF&) 



---- 

! AEiim i jB fiTji3 BRiR DEscnFfi5FE---'---- 
I n s t r u m n t a t i o n  f o r  produced steam m t e r i n g  

Ei%A BP TliE FLAiif ARECtED: - -- '- - 
Zent ra l  b o i l e r  house, 3 p c s  4 0 - b a r  a n d  2 p c s  6 - b a r  b o i l e r  / iiiiijiiim CaiBRFIikT Efl5fiNG EijiJbiii5Fjiir-- - - 

The a c t u a l  heatf low a t  the i n l e t  and o u t l e t  of the  pipe s e c t i o n s  /supply po in t  and 
consumrs  connect ion/  is n o t  measured a t  a l l .  The b i l l i n g  is based on an  es t imated  

h e a t  consumption us ing  the volumetr ica l  d a t a  of  the bu i ld ing .  The l o s s e s  a long  the  I p i pe l ine  a r e  n o t  i d e n t i f i e d  y e t .  
I 
iWCtXifAFUiZi3 ACii* V5IMFREvF WEiEWCF .. '. . ,, 

. --.--- 

I 
I 

i Performing an accura te  masurement t he  l o s s e s  can  be decreased and the  nore accu ra t e  
b i l l i n g  could c o n t r i b u t e  t o  a more e f f i c i e n t  energy usage a t  the  consumers. 

easelin* -existing condillans 
.- . . . - - . - -. . 1758.5 l m F t  

PR-r recornmended action 
- -. - . . . -. . - -- + 

1756.0 mFt 
I I I I I 

PROJECT COST_ ESTTMATE: .- - Cost Note* 
I I 

Enqlneolnq design 
I 

'stirnaled Increase In annual (non-energy) operallons and maintenance cost 30.00 -. . - - - - . . . - - - - . 

PAYBACK PmIOD: - 



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- HUNGARY 

FINAL ENERGY AUDIT REPORT 

for work at 

Richter Gedeon Rt . 

Gyorgy Viragh, CEM 

Kontravill, Inc. 

for 

Hagler Bailly Consulting, Inc. 



ENERGY AUDIT REPORT 
Prepared for 

USAID and RCG/Hagbr Ballly 

1. Plant information 

Name of Enterprise 

Address 

CHEMICAL IJORKS OF GEDEOEI WCHTER ' 

HUNGARY 

H-1103 BUDAPEST 

Telephone 

Fax 

Contact Person 

Title 

Telephone 

2. Energy auditor information 

Head of En. Diviskcn 

Dates - audit started: 11 . 04 . 1994 .  audit completed: 11 . 05.  1994. 

E~lwgy audit company K O N T R A V I L L  

Energy audit team leader Gyi j rgy .  S z .  TcSth Ptr.D.C.E ,M. 

Address 

TeIep hone 

Fax 

- 1154 Budapest, DomahBza u. 26. 



3. Energy audit information 

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

b Gas f i r e d  steam generating p l a n t  

Cooling system 

Air compressor system 

Water t r e a t m e n t  

Electric power supp ly  

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

Energy loss on condens water  system 

and on ATLAS C O P C D  svsten  

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

and the e x i s t i n g  measuring p o i n t s  

a r e n ' t  connected with central d a t a  

c o l l e c t i o n  b a s i s  



4. Energy savings 

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

Fuel saved Ssvinosiuni& eavback 

- /year - years 

- /year - years 

- years 

/year - years 

- /year - years 



4. Historical production and energy consumption 

1. Summarize the recent production and energy consumption st the plant in 
physical units (also list the type of units per year, i.2. tcnsiyear, kWhlyeer 
etc.]: 

L 

Year: 1 990 1991 1992 \ 1993 UNITS 

Production: 
Product  v s l u e  13717 1 3 0 s ' ~  L Q u -  LUQtL- 

natural gas: 

electricity: 

steam: 

other (describe): 

Total gas + steam 196947 2 5 9 3 6 0  2 3 9 8 3 3  2721613 l o 3  ~ t / y  

Electr .  177879 193485 181789 l a m 8  1 0 ~  F ~ / Y  

EneravdP P .  raduct~on rndex; 

thermal 1 ,43 _1.98 2.23 -1.15 Ft;/Ft 



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 1991 1992 1993 UNITS 

heavy fuel oil: 

diesel fuel oil; 

natural gas: 9 0 8 5 6  

coal: 

electricity: 1.77879 

steam: 

a other (describe): 

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 --- 
Installstion of some 7000 steam traps, 

Installation of over 200 electrical sub-meters, 

Installation of 26 steam sub-meters, 

Re~laceqent t o  high-ef f iciency .fluorescent lighting ., 

Complete seal replacement. 



a 7 ,  Detailed forms - required 

Complete and artach the following forms: 

Fuel, steam, or heat energy canslnrnptlon - 12 month audit period 
(complete f i r  each major fuel type far areas studied] 

Steam generation - I2 month audit period {if plant has boiler) 

Energy balance - fuel, steam or heat 

Electric energy csnsumption - 12 month audit period 

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

Energy balance - electrical 

Actron pian - summary of energy efficiency project opportunities 

Recommended action - energy efficiency opportunity 
fcnmplete one for each recommended actionj 
[attach additional details if required to justify project) 

8. Narrative 

Provide any other information which would be usefui t o  USAID and 
RCGIHagfer Bailiy -- 



Pbi~lname. R .  G. CHEMICAL F A C T O R Y  
H-1103 Budapest,  Gyijmr6i u t  19-21. Heat value H = 33,8 M Y m  3 

Demand charge 287 ~t/M,7/~r 

CONSUMPTON OR EllUWG OAT4 FOR I2-MOHM AUMT PERYH, 
FOR: (NAMEOF ENERGY FOFW): 

Reading 

~- -. - 
m P 1 9 3  -- 

30 93 *P'-/- - -- 

Note: Heating &gee-days baredon rshranca temperalure of &C 

- 7- 



SlErY WtR*lU)N - 12 U O N T H A 4 l l  P M K O  
PmWeQ 10( U W  .n$RCOHagkr 

,, ,, R . G , CI ITMICAI FACTORY 
""". H-1103 Budapest, Gyih~r6i ut 19-21 
-sUmT Or. Sz. Tdtti - UirBgti, Gy. 
 pat*^. 11. 05. 15194- 
hh "'u='-r!%. _. . _ - - - -- -. . - -.- ~ - -.-- .. -- - 

3. 
. --- .. .. - .-. . . -- - .. . --.. ---- - - . -.-.- . ~ 

- - . .. - 5 .  . .  . .  b u g  * . - -  - - . . -. - - . -- - 

f w ~ b . , . -  !~~~t~" -- I . --.- 1 Fir:- -.- ----I A - Fir~tube -- . - - - 1 
r~r'-t-d-4 . - Supertmted - -- . . - - - -- %pert ieated - Super . - - - heated - . - . - - - 

x 4,5 bar 

xx li,O bar 

Steam generation 88207 tons 

Steam purchased 127000 tons 



ELECTRIC ENERGY COWSUMPTDN -- 12 MGNTti AUDIT PEfltaD 
Repad for USAlD md RCG/HagI.r Beily 

wantname: R .  G, CHEMICAL F A C T O R Y  
kwes" ti-1103 Budapest,  GyomrBi rit 19-21,  

h~d i t@'sn~ le :  Dr. S z .  T B t h  - Virdgh,  Gy. 

Contactmsxinrum dsmarxs o: 0~00/7CI[lO day!night _ ___-_ - 1-1- -- - 
Mhrmum charge (a&): L 4,51 --. Ft/kWh - 

lmc T 2 tarifa 

COlclSUAPTKEl AND BilLHG WTA FOFl 12-MONTH AUDIT PEWOO: 

+ Energy Max 
Resctivs Or?sMnd Ik 

Peak demand duing audt period (kW]; I 7310 1 



ELECTRIC ENERGY GENEHA'T1~1 - 12 M O N M  AUDIT PERKXI 
Prepad fa USISIDand ~ ~ $ 8 r  &ilk 

Phnl mm 
~ r l r - :  R.  G.  Chemical Factnry 

CeNERATlON DATA FOR 12-MONTH AUOITPERYID: 

"Not applicable" 



"Not applicable" 



F. li 

NO. 1 I 

w h  m: Richter Gedean Crmisal Factory- 
Addrarr: h-1103 Budapest, Gymrbi 6t 19-21. 
UdwcnV"s Dr. SZ. T6th - YirQgtl 

Rwort dab: @ 11. 05. 1994. 

-AcnmNo.auoarrre wscrumm 1. Lighting efficiency project 
1 

1 
MEA OF THE PLANT AFF 1 
FINDINGS CONCERNING MSRNO CONN -. 

I 
I - 

In the building Cherni. VI. there are 67 old lamps w i t h  l o l ~  lighting efficiency 
and high electric energy consumption. 

- 
~ o M M E ~ J D ! ~  ACllON TO lf#ROM tr~lt%NCY: 

To change ths old  lamps onto new fluorescent lamps each 2 x 36 W w i t h  
electronical bal last ,  type el5242 
Producer: TUNGSRW - Schr6der Lighting Equipment Co, Ltd. 

Hungarian - American Joint-stock company 
I 

Work days 300/yesr I Ligh t ing  operating hours 16 Hrs/day 
Total operating hours 4800 H r d y  

PROJECT CMST ESTIMATE b t  Nodw 
I 

i%pinsrring h i ~ n  500 ! 
Equipment procirrement I------ 
Equipmrnt instdktirm I 1 x 4  

! 
Egulprnen~ ~WnrnisttlQninp - I 

i offer attactled 

.I.-.- I 
8 ~~ I Curlw, Amat urd stram: T0t.l corl 7 k% ~~d 1 ~LF, 1 

4,64 HuF/kWh Bualins -ax~ating cdndrtiom (33,5 
i 

AIlnr rbcommmdad d n  ; 4 ,83  

I 
160,8! I I h46112 1 

6 - 
23,151 $05440 1 

Net raducrl~n - -- I I I 1 I k38672 / r.1 

1 COST-BENEFIT ANALYSIS: Tt\.HuF 



- Richter Gedeur~ Chemical Factory 
ti-1103 Budapest, GyiimrSi d t  19-21. 

kdiklr'aname. Or. Sz. Tbth - Vir8gh 



NO. 3 j 

Pmnvnc Richter Gedmn Ctlemical Factory 
Addre#.: ti-1102 Budapest, Gyiimroi d t  19-21. 

R .  G. uses a fluegas analyser borrowed from Hungarian Scientific Azademy 

I 

RECOMMENDED ACTION TO IMPROVE EFfOENCY 
I 
' Getting a new portable fluegas analyser R. G. can spare the  bnrrowing C O S ~ ,  and 
1 they can use frequently for boiler control and setting bet ter  efficiency 

offer attached 

I EkVlcily I C ! ~ t l r .  he41 nnd stdam: :Total cost t 

! 

j 8a dine -exira'ng condkiom 
, 
I 

I 
i Akrr recornmmded r c h  I I 
I 
;Net reduction 

!COST-BENEFIT ANALYSIS: 
- 

Th . HuF 
! PROJECT COST ES?MATE: ~ 0 t t  N O W  

I Enpinwring dwign . I - I design nC necessary 
I 

I Equipment ptncutn-ncnt i -qd 
, 1 

i Equipment inslaitation - RO i n ~ t a l l e t i ~ n  cost 1 1 



R ,  G, Ehemical  f a c t o r y  
ti-1103 Budapest,  Gyumsgi 6 t  19-21. 

/ KCTION NO. AND D~8LlllPTlObl: 3. Steam consumption measuring 
I 

1 I #RIA OF ME PI&T.UI-~C;~ uJ: 
i boiler trouse 1 

I 

1 I n  t i le boi le r  house tl~ere are 3 boilers supplying steam t o  s distributor, most of 
' consumers have up-to-date measuring device except boilers, 
i I 

I 
!?~MMENOEO ACTION TO ItifPROVk &rl=IWCv: 
Supposing t h a t  4 pcs complete steem measuring instrument will be installed 
( 3  pcs for  boilers and 1 pc for selfconsumption) the boiler operation could be 
more automaticel and t h e  energy distributing system wouPd be higher efficient. I 
Ttrere are 29 measuring points on the distributing system only the boilerhouse 1 
hasn ' t  equipped by meriam i n s t rumant  (USA) produced accutube flow sensors, ga t t i ng  I 

I these instruments the whole steam system will be ready t o  operate by computer system, , 
and the heat distributing system w i l l  up-to-date and more efficient . (Boiler efficiency I 

increasing from 85,5 % to &6,4 8 )  , I 
~PECTED RESULTS 3 I 

1 PROJECT COST ESTIMATE: Cost h o t u  

! Engineering design 1 - / Design is ready -- 
I ! 
b d  I Equipmen: procursmcnt 

I Equipment inrt*ll.tien I 
100,q 

1 Equipmant eornmicrrianing 1 TOTAL IHOIULEG C O P  

0 - jcs2rlD.b 
RECOMMENDED IMPFEMcNTAnON YCHBDU.& 

- 

qtt' quarter of 1994 



AGTKM L P CEF ENEIIGY W M E t C Y  PROXCI OPPCnTUMTlES 
Prepared kr @AID ad R C Z W d d 3 d y  / 

PM-: R. G. Chemical Factory 
&": H-2103 Budapest, GyGmr6.i Ijt 19-21. 
M~w-; Dr .  Sz. 16th - VirBgh 
Report dds: 11. 05. 1994 

accutube flow sensors - -- - k174TC/ 



I Pmf iam*:  R, G. Chemical F a c t o r y  . 
Addfezr: H-1103 Budapest,  Gydrnr6i Qt 19-21. 
Avmxlonunr. Or, S z ,  ~ 6 t h  - \ j i r&g t~  

Rvefidrw: 11, 0.5. 1994 .  
?&zTim-k- 4 .  A p p l i c a t i o n  nf c h e s t e r t o n  sea ls  f o r  waterpumps 

OF ME P U N  ' i  Boi ler  house 
iFlNDlNOS CONCWNING WSIIPIQ CONMTIONS: - 
I 

1 Present t he r e  a c e  used n o r m a l  shaft seals on feedwater pumps and 
because of  f r e q u e n t l y  t i g h t e n i n g  h i g h  energy loss appears  on t h e  s h a f t  

I 
I 
I 

OMMENOEO k 
In~tea?~;?bU?d type shaft  5eikhs one !la5 t o  use Chesterton 1 5 5  
c o m p l e t e  seal 316 SS t y p e ,  b y  t h ~ s  increases t h e  efficiency, 

a decseas~s t he  electric energy cansumption w i t h  1 U  % .  Furthermore 
decreases t h e  maintenance work a n d  b y  the l m g  l i f e  seals t h e  

I operational c o s t s  will be reduced .  
I 

1 PROJECT COST ESTIMATE: Cost Notmn 

! Engineerirrj design 
1 . I  - I no design 

I 
j Equipment prociirement 
; 1 Equipment instaliation 



Pkwr m; 
Address. 

R. G. Chemical Factory 
H-1103 Budapest, Gyhr6i tit 19-21. 

M m ~ m -  Dr. Sz. Tdth - VirSgh 
~ e p a n  Me: 11. 05. 1994. 
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E?XRGY EFFICIEECY MMWZT DEVELOPWNT IY HCYGARY 
Sponsored by the US Agency for International Development (USAID) 

and the Association of Energy Engineers (AEE) 

PROGRAiW REVIEW M E E m G  - H m G A R Y  
November 14,1996 

Location: Gelltrt Hotel 
Attendees: Certified Energy Managers; Plants participating in USAID industrial energy efficiency projects: Representatives of the 

Ministry of Industry and Trade; USAID and its contractors. 
Objective: To discuss and review energy efficiency activities, results and future directions of: (1) support to the development of 

local energy service companies; (2) establishment of Hungarian Chapters of the Association of Energy Engineers; and 
(3) energy efficiency project demonstrations. 

0830-0900 Registration 

0900-091 5 Introduction and Welcoming remarks 
0915-0930 AID Hungary - Country Program Description 

Dr. Tamis JBszay, AEE Hungary 
Bruce Abrams, USAD Hungary 

Revlew of Project Results 

1. Demonstratlon Projects a t  Industrial Plants Moderator: Hagler Bailly 
0930-1045 Roundtable with managers fiom plants participating in demonstration projects 

Topics: Concrete results achieved by the plants with the help of the USAKD 
Program 
Results and lessons learned 
Benefits of hiring ESCOs 

1045-1 100 Coffee Break 

1100- 1200 Summarize Results of the Roundtable Discussion 

1200-1330 Luncheon with Keynote Speaker 
AEE Organization and Future Trends 

2. Support to Energy Service Companies (ESCOs) 
1330-1345 Introduction (Results of the ESCO Survey, 

Highlight of some Results and Trends) 
1345-1400 Open Discussion 

3. Establishment of AEE Chapter 
1400- 1430 AEE Chapter Status Report 
1130- 1500 Open Discussion 

1 -500- 1 5 1 5 Coffee Break 

4. Financing Energy Efficiency - Future Directions 
15 15-1530 Global and regional trends in energy efficiency financing 
1530-1 61 5 European Financing Mechanisms. Project Participants' 

Experiences and Perspectives. Group discussion 

Moderator: Hagler Bailly 

A1 Thumann, AEE 

Moderator: Hagler Bailly 
Laurent Pommier 

Moderator: AI Thurnann 
An&& Morenth, AEE Hungary 

Moderator: Hagler Bailly 
Laurent Pomrnier, Hagler Bailly 

lead by: Laurent Pommier 

5. Dlscusslon of Energy Efflcfency Issues and Future Cooperatton Moderator: Ira Bimbaum, U S N D  WE€ 
161 5-1630 Planned USAID technical assistance program Larry Markel, Electrotek 
1630- 1700 Group Discussion 

2000 Dinner Sponsored by Hagler Bailly 



AZ ENERGIAHATEKONYSAGI PIAC FEJLODESE MAGYARORSZAGON 
Szponzoralja az Amerikai Egyesult Allamok Nemzetkozi Fejlesztesi Hivatala (USAID) 

6s az EnergiamCrnokok Egyesulete (AEE) 

Helysjn: Gellert Szill6, Budapest 
RLsztvevGk: Minijsitett Energia Menedzserek; ~ z e m e k  khpviseliji, akik reszt vettek a USAID energia hatekonysagi 

projektjeiben; az Ipari 6s Kereskedelmi MinisztBrium k6pviseliji; a USAID k6pviseldi Bs szerzgdott 
partnerei. 

Ce7kiti7zeIs: Megvitatni 6s ittekinteni az energiahatekonysigi tevekenyskg eredmhyeit 6s joviibeni irinyait, beleirtve: 
(1) a helyi ESCO-knak ny$tott timogatast; (2) az Energiamernokok Egyesulete Magyar Tagozatinak 
16trehozisat; (3) az energiahatekonysigi demonstracios projekteket. 

0830-0900 Regisztricio 

0900-0915 Bevezet6 6s udvozl6s Dr. Jiszay Tam&, elnok, AEE Magyar Tagozat 
0915-0930 A USAID magyarorszigi programja Bruce Abrams, USAID Hungary 

A projekt eredmenyeinek httekinthse 

1. Demonstrici6s projektek ipari iizemekben Moderator: Hagler Bailly 
0930-1045 Kerekasztal beszelgetes a demonstrici6s projektekben r6szt vett iizemek vezetgivel. 

Tkma: Konkret eredmbnyek, amiket az iizemek a USAID program segitsegevel ertek el. 
Eredmenyek 6s tanulsigok 
Energia konzulensek (ESCO-k) ighnybev6tel6nek elijnyei. 

1 100-1200 A kerekasztal konferencia eredmknyeinek 
osszefoglaliisa Moderator: Hagler Bailly 

1200-1330 Ebhd egy kiemelt tkma eliSad6jiival 
Az AEE szervezete Cs jovijk$e A1 Thumann, AEE Atlanta 

2. Energiakonzulens ckgek tiimogatisa Moderator: Hagler Bailly 
1330-1345 Bevezetes (A konzulens [ESCO] cegekkel Lament Pommier 

kapcsolatos felm6r6s eredmknyei; nehiny 
eredminy 6s tendencia kiemelkse) 

1345-1400 Nyilt vita 

3. Az AEE Magyar Tagozat Iktrehoziisa 
1400-1430 Beszimolb az AEE Magyar Tagozatrol 
1430-1500 Nyilt vita 

Moderator: A1 Thumann, AEE 
Morenth Andris, alelnok, AEE -Magyar Tagozat 

4. Az energiahat6konysAg finanszirozba - 
a jovo" irknyai Moderator: Hagler Bailly 

15 15-1530 Globblis Cs regionilis finanszirozbsi tendenciak Laurent Pommier, Hagler Bailly 
1530-1615 Eurbpai finanszirozisi mechanizmusok. Projekt 

rCsztvevijk tapasztalatai Bs kilathsai. 
Csoport beszelget6s. vezeti: Lauren t Ponmier 

5. A jovo3eni egyiithnuiiidks megvitatisa Moderator: Ira Birnbaum, C'SAID WDC 
1615-1630 A USAID tervezett miiszaki timogatisi programja Larry Markel, Electrotek Concepts, Inc. - 
1630- 1700 Csoport beszelgetes 

2000 Vacsora Szponzoralja: Hagler Bailly 



EhXRGY EFFICIESCY MARKE,T DEVELOP-MENT IS HZiNCMY 
Sponsored by the US Agency for International Development (USAID) 

and the Associanon of Energy Engineers (ME)  

OPEN COhIFEREXCE - HLTGARY 
Yovember 15,1996 

Location: Gellirt Hotel 
:lttendees: Representatives horn industrial and institutional enterprises nominated by the G E  members: Plants and vendors who 

participated in USAID Industrial Energy Efficiency Project and Emergency Energy Project: M E  members: Certified 
Enerpy Managers: Representatives from Govenment Ministries and agencies, utdities, and other assistance programs: 
USAID and its contractors. 

OtjCctiw: TO promote a market-oriented approach to energy efficiency 

0800-0830 Registration 

0830-0845 Wekoming Remarks 

0845-0900 AEE in Hungary 

Results of Demonstration Projects 
CEM uresentations with Plant Enerw Managers 

Dr. Mikl6s Po&, Geueral Director, Ministry 
of Industry and Trade 

Dr. Tamis Jiszay, AEE Hungary 

,Moderator: Hagler Bailly 
.. . m' - 

Plant 
0900-0930 Gyorgy Virigh, Kontravill Kft. Richter Gedeon Rt., Koml6 Ffit6eromu Rt. 
0930-0945 Ed Corcoran, CENTECH Kft. Dunapack Rt. 
0945-1015 Dr. Abin  Zsebrk, JOMLJTI Kft. Dunaqua-them Rt, DUNMERR Energiaszolgiltato KA. 

1015-1030 Coffee Break 

1030-1045 Role of USAID in Hungary Tom Comel, UStUDRcp in IIungary 

Continuation of CEM Presentations 
1045-1 1 15 Dr. M h i l y  Szaniszlo, Rendszertechnika Kft. NITRO&MIA Rt., k s z a k - ~ a g ~ a r o r s z i ~ i  Vizmiivek lit. 
1 115-1 145 Mikl6s Gellkrt, Innovative Engineering Bureau Mohlcsi Farostlemezgyar Rt.(MOFA); Baranya Hospital 
1 145-1215 Open Discussion 

121 5-1330 Luncheon with Keynote Speaker 
Developments in the Global Energy Efficiency Market 
CONCURRENT PRESS CONFERENCE 

AEE Chapter 
1330-1 345 Presentation of AEE 
1345-1400 AEE Chapter in Hungary 
1400- 14 15 Open Discussion 

A1 Thumann, Executive Director, AEE 

,Moderator: A1 Thumann, AEE 
A1 Thumann, AEE 
Andris Morenth, AEE Hungary 

Financing Energy Efficiency Projects in Hungary Moderator: Hagler Bailly 
1415-1430 Global and regional trends in enerm efficiency fmancing Laurent Pommier. Haglcr Unilly 
1430- 15 15 European Financing Mechanisms, 

15 15-1 530 Coffee Break 

Future Cooperative Assistance Programs 
1530-1600 Current USAID Technical Assistance Progarn 
1600- 1700 Open Discussion 

1700-1715 Concluding Remarks 

Moderator: Ira Rirnbauni, USAID WDC 
[>any Markel, Electrotck Concepts, Inc. 

Ira Birnhaurn, USAID WDC 
I3nice rlhrams. IJSMDRep Officc. IIungary 
I lr .  Tamas Jiszay, AEE IIungary 

171 5-1830 Conference Setworking -Meeting 



AZ ENERGIAHATEKONYSAGI PZAC FEJLODESE MAGYARORSZAGON 
SponzorUja az Amerikai Egyesiilt Allamok Nernzetkozi Fejlesztksi Hivatala 

@'SAW 
6s az Energetikai MBrnoko Egyesiilete (AEE) 

N Y ~ T  KONFERENCIA 
1996 november 15. 

Helys~i t :  Gelltrt Szillb 
Meghivottak: Ipari villalkozBsok 6s inttzmenyek AEE tagok iltal meghivott kkpviselbi; iizemek 4s beszillit6k, akik 

r6szt vettek a USAID Ipari Energiahathkonyshgi Projektjeben 6s a Sziiksegallapoti Energia Projektben; 
AEE tagok; minbsitett energia menedzserek (C.E.M.); kormanyzati szervezetek, kozmuvek 6s mas 
tbmogatisi programok k6pvisel6i; a USAID kkpvisel6i 6s szerz6dott partnerei. 

Ce'IkitiizeIs: Az energiahatkkonysag piacorientblt megkozelit6sbnek eliisegitbse 

0800-0830 Regisztricio 

0830-0845 ~dvozle t  Bs bevezet6s 
0845-0900 Az AEE Magyarorszigon 

Demonstrhcici6s projektek eredmknyei 

Dr. Po6s Miklos foosztilyvezetb, 1K-M 
Dr. JAszay Tamis, elnok 
AEE Magyar Tagozat 
Moderitor: Hagler Bailly 

Konmlensek beszimolbi az Crintett iizemek. intkzmknvek kC~viselbive1 &Mitt 
v. 

C.E.M. ~ z e m ,  int6zmbny 
0900-0930 Virigh Gyorgy, Kontravill Richter Gedeon Rt, Koml6i Fiit8erbmu" Rt. 
0930-0945 Ed Corcoran, CENTECH Dunapack Rt. 
0945- 1015 Dr. Zsebik Albin, JOMUTI KA. Dunaqua-them Rt., DUNAFERR Energiaszolgiltato Kft. 

1030- 1045 A USAID szerepe Magyarorszhgon Tom Cornel, a USAID kCpviselbje 
Magyaroraszagon 

a konmlens beszbmolbk folytatisa 

0 
1045- 1 1 15 Dr. Szaniszlb Mihaly, NITROI&MM ~ t . ,  

Rendszertechnika Fejl. KA. ~szakmagyarorszi~i Vizmiivek Rt. 
11 15-1 145 Gellert Miklbs, Innovacibs Moh6csi Farostlemez Gyir, 

M h o k  Iroda, BT. Baranya megyei Kbrhiz 
1145-1215 Nyilt vita 

1215-1330 Ebed egy kiemelt tkma el8ad6jivai 
A globilis energiahatkkonysigi piac fejlddese A1 Thumann, Executive Director, AEE 
EZIDOBEN SAJTOKONFERENCIA A GOBELIN TEREMBEN 

Az AEE Magyar Tagozata 
1330-1345 Az AEE bemutatbsa 
1345-1400 Az AEE Magyar Tagozata 
1400-1415 Nyilt vita 

Moderator: A1 Thumann, AEE 
A1 Thumann, AEE 
Morenth Andras, alelnok 
AEE Magyar Tagozat 

Energiahatkkonyshgi projektek finanszirozasa Magyarorszhgon Moderator: Hagler Bailly 
1415-1430 Globilis 6s regionalis finanszirozdsi tendenciak Laurent Pommier, Hagler Bailly 
1430- 15 15 Eurbpai finanszirozisi mechanizmusok Meghivottak: Ian Brown, Magyar-EU 

Energia Kszpont 
Czakd Borbbia. IFC 
Verb' Gyorgy, 
Bogddn Attila, UNICBANK 

Jovo"beni kooperativ tkmogat&si programok Moderhtor: Ira Birnbaum, USAID WDC 
1530- 1600 A jelenlegi USAID .Miiszaki Segitseg Program Larry Markel, Electrotek Concepts, Inc. 
1600-1700 Nyilt vita 
1700-1 7 15 Zhr6 m e g j e ~ k s e k  Ira Birnbaurn, USAID WDC 

Bruce Abrams USAID Hungary 
Dr. Jaszay Tamis, AEE Hungary 

17 15- 1830 Kiitetien, kapcsoiatepit8 beszklgetks 



Budapest Conference on Emrgy Eflciency, 1996. List of responses to Invitation to the Meeting and Conference. 
Please note: 1 ., Negative response is marked by NO and the whole line is shadcd. 

2., Attendance at the Novembcr 15 Open Conference is marked by Y, for both of the days is marked by Y-2 
3., Numbers refer to the original list. Data are corrected upon the basis of responded ones. 

74. 
Y 

76. 
Y 

88. 
Y 

89. 
Y 

90. 
Y-2 
91. 

Y 
94. 
NO 
98. 

NO 
104. 
Y-2 
105. 

Y 
109. 

Y 
112. 

Y 
113. 

Y 
118. 

Y-2 
124. 

Y 
132. 

Y 
133. 

Y 
136 
Y-2 

Dr. 

Mrs 

Dr. 
Y 

123. Dr. Ilomonnay 

RESPLIS2.DOC 
Octobcr 24, 1996 
1. kiegbzitts 1996 oktiibcr 28. 
2. kicgCszitCs 1996. oktobcr 30. 
3. kiegdszitds 1996. novcnrbcr 7. 

Mrs 

Dr. 

Selmeczi 

Fdliip 

& 

Gelencstr 

Gell i~t  

Gtmesi 

G6bolos 

Gonnert 

Halas 

Halisz 

Hanzili 

He~cdus 

Heaediis 

-- 
IIideakuti 

- 

Gkia 

IIonhalmi 

JdszaV 

h d r i s  

Istvin 

R6bertni 

Istvdn 

Miklbs 

Gyorgy 

K d m h  

Gibor 

Gyorgy 

Ferenc 

Gyorgy 

Agnes 

Ferenc 

Gyula 
Technical 131 ector IIAros utca 7. 
u g y v c ~ ~ t 6  igazgatb GAMAX Kft. II- 1 122 Budapest, (1)155-3016 

Jbzscf 

energetikus 
Energy Manager 
gazdasigi vezet6 

osztilyvezet6 
Department Head 
osztAlyvezet~ 
Department Head 

(1)175-3134 
Executive Director 
fiicnergetikus 
Chief Energy Mgr. 

Ileat Exchangc~s, Ccnters 
Ilaglcr Bailly Consulting, Inc. 

- 

IIUNGRANA Keminyit6 Kft. 

SopronkBhida Fegyhiz I Borton 
Sopronkiihida Penal Institution 
Ptnziigymin. Villalkozlsi Oszt. 
Min.of Fin.,Dept. of Undertaking 
FiivArosi Vizmilvek Rt. 
Capital City Water Works PIC 

M E Z ~ G E P  ~ t .  

Jbzsefnt 

H-2432 Szabadegyhlza 
Ipartelep 

H-9407 SopronkGhida 
Pesti Barnabls utca 25. 

H- 105 1 Budapest 
Jbzsef nidor tCr 2. 

(22)312-661 

(99)3 12-1 70 

(1)118-2066 

H- 1 153 Budapest 
Bocskai utca 113. 

H- 1054 Budapest 
Szabadsig ttr 7. 

EI- 152 1 Budapest, 
Miiegyetern rpt. 9 

H-7635 Ptcs, 
Barackos I t  24. 

H-2100 Godo118, 
Szabadsig ttr 1. 

H-7 100 Szekszlrd 
Keselyiisi I t  24. 

H- 1 1 16 Budapest 
Kalotaszegi ht 3 1. 

H-8184 Fu"zf6 Gyaelep 
Pf.:45 

H- 108 1 Budapest, 
Koztiirsasig tir 7. 

H-1055 Budapest 
Kossuth Lajos ttr 11. 

H- 1850 Budapest 
Szabadsig ttr 819. 

H-1108 Budapest 
Kereszth ht 30. 

H-1222 Budapest, 

(72)313-107 

(28)320- 120 

(74)4 12-166 

(1)185-3385 

(88)352- 178 

(1)210-0348 

(1)112-1428 

(1)227-4496 

iigyvezet6 igazgatb 
Managing Director 
elnok 
President 
energiaellithi O.V. 

En. Supply D. Hcad 

Csaba utca 24lA. 
H-5000 Szolnok 

Tbszegi Ct 47. 
f6energetikus 
Chief Energy Mgr. 

(22)328-920 

(99)312- 170 
IExt.183 

(1)118-2570 

Gelltrt Innovicibs Mtmoki 
Iroda BT. 
Magyar Onkorm. Szovetstge 
Hungarian Municipality Leage 
Szekszirdi Hisipari Villalat 
Szekszird Meatworks 

(1)169-1561 

(1)463-2559 

Budapest XV.ker Polgm.Hivatal 
Bp. XV District Mayor's Office 

Sindor 

Tamis 

MESZ; Ponth Zoltin helyett 
Substitutes for Mr. Z. Fonth 

Ipari Cs Kereskedelmi Osztily 
Dept. for Industry and Trade 
vizgazdilk. iizemv.lfejlesztCs 
Water Mngmt/Oper./Dev.mt 

(72)313-107 

(28)330- 180 

(74)416-418 

(1)203-0543 

(88)351-240 

(1)117-1330 

(1)302-3711 

(1)265-5523 
--- 

(1)227-4501 

(56)424-322 

C.E.M, az M E  Tagozat tagja 
Chapter Founding Member 
trdekkkpviselet 
Representation of Interest 
MESZ 

tiwh6 iizem I milszaki fejl. 
DH OdtMtTechn. Dcvlpment 
miiszaki fejlesztts 
Technical Development 
Energiatakarkkossigi Osztily 
Dept.for Enerm Conservation 

nemzetkozi prograrnkoord. 
Intn'al Program Coordination 

h&serkKk, hiikozpontok 

f6osz1tilyvezetii 
Division Head 
f6oszthlyvezetii 
Division Head 
osztl1yvezetB 
Department Head 

Contact to the AEE Chapter 

(1)306-3185 

(1)302-0089 

(1)463-3273 

Commercial 
Specialist 
cgyetemi docens 
IJnivcrsity 13occnt 

FC)TAV Rt. 
Capital City DH Company Ltd. 
NITROKEMIA Rt. 

Magyar Energia Hivatal (MEH) 
Hungarian Energy Office 

MESZ; ijnk. Pinziigyi Oszt. 
Municipality Financial Dept. 
Imrik Andrea helyett 
Substitutes for M s  A.Im~ik 
az AElJ Tagozat elnokc 
Chaptcr President 

US Embassy Commercial 
Section 
BMX Energetika Tansztk 

f6tanicsos 
Senior Counsellor 

Mcdgazdasigi Minisztkium 
Ministry for Agriculture 

f6osztilyv.helyettes 
Dep.General Dir. 
f6energetikus 

Magyar Nemzeti Bank 
National Rank of Hungary 
EGIS Gybgyszergyk Rt 

milszaki igazgatb &V Hungay Kft. 



Budapest Conference on Energy Eflciency, 1996. List of responses to Invitation to the Meeting and Conference. 
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az energia Bgazat vezet6je 
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GyMelep, Pf.: 17 
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Pf.:20 
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H- 1054 Budapest, 
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H-1521 Budapest, 
Miiegyetem rpt. 9. 
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H-1132 Budapest 
VBci i t  72-74. 
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H-3580 Tiszahjvkos, 
Pf.:20 

H-1133 Budapat 
Pozsonyi iit 56. 

H- I027 Budapest 
Csalogitny u.3h. 

H- 1221 Budapest 
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H-6701 Szeged, 
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II-4024 Debrecen, 
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(24)366-277 

(49)321-322 
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(1)269-2947 

(1)463-3273 
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(49)32 1 -322 
(49)321-580 
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(23)354-191 

(62)3 14-696 

(52)315-216 

Csepel Autbgyir Kit. 
Csepel Automobil Factory 
Alfoldi Ttglaipari Kft. 
Lowlands Brick Factory, Ltd. 
Tiszai Vegyi KombinBt Rt. 
Tisza Chemical Works Ltd. 
NkpjblCti Miniszttrium 
Ministry for Public Welfare 
IPOSZ 
National Association of SMEs 
BME Energetika Tanszik 

Landis & Gyr Magyarorszig Kft. 
Landis & Gyr Hungary Ltd. 
Magyar Nernzeti Bank 
National Bank of Hungary 
Budapesti Elektromos Miivek Rt. 
Budapest Electric Works, IAd. 

fknergetikus 
Chief Energy Mgr. 
iigyvezetii igazgatb 
Managing Director 
igazgatb 
Director 
fiienergetikus, 
Chief Energy Mgr. 
alelnok 
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doktorandus 

energiagazd. vezetii 
Energy Branch Mgr 
tanicsos 

oszt6lyvezet6 
Department I l a d  

Gyorgy 

Btla 

Gy orgy 

Eva 

Rbbert 

Zol th  
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I s tvh  

Arpad 
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Y 

139. 
Y 

144. 
Y 

145. 
Y 

149. 
Y 

152. 
Y-2 
155. 
Y-2 
160. 

Y 
161. 
NO 

Olivir 

Gyorgy 

Zsuzsanna 

I s tvh  

Jbzsef 

Glbor 

&Ad 

J h o s  

Ilona 

Giza 

165. 
Y 

168. 
Y 

169. 
Y 

170. 
NO 
172. 
NO 
174. 

Y 
176. 

Y 
178. 

Y 
184. 

Y 
191. 

Y 

Mrs 

f6energetikus 
Chief Energy Mgr. 
irodavezet6 
Office Head 
f6munkatirs 
Senior Assistant 
veiirigazgatb I 
General Manager 
manager 

f6energetikus 
Chief Energy Mgr. 
vill. fiiosztilyvez. I 
Head, Elect.Divis'n I 
energetikus 
Energy Manager 
forg. miisz. igh. 
Serv.Techn.Dp.Dir. 
f6energetikus 
Chief Energy Mgr. 

Eisenbacher 

Juhisz 

Kdlmin 

Kaoelnerni 
Sz6nvei 
Kassai 

Katona 

& 

- Kis 

Kiss 

Rhba Vagon ks Gipgyk 
RAba Wagon and Machine Fact. 
kpiiletfenntaxkisi Alapitvhy 
Building Mngmt Foundation 
Tiszai Vegyi Kombindt Rt. 
Tisza Chemical Works Ltd. 
APVRT 
State Priv.and Asset Mgment Co 
DMS Hungary, Armstrong, 
Bacharach, UE Sytems Repres. 
Csepeli CsBgyir Rt. 
Csepel Tube Factory, Ltd. 
MOL Rt. FLU DF 

MV Rt. Uzemigazgatbsiga 
Szegcd 
Debreceni Kozlekedisi Villalat; 
Debrecen Transport Company 
Ni t roghuvek Rt. 
Nitrogen Works, Ltd. 

Mrs 

Dr. 

Mrs 
Dr. 
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eliireszigetelt csovek 
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energiamcgtak. projektck 
Encrgy Efficiency Projccts 
MKszaki fejlesztis 
Technical 1)cvelopmcnt 
cncrgiagazd. proj. sze~vczis 
En. Efficiency Project Mngmt 

C.E.M.,az AEE Tagozat tagja 

A1313 Power Generation Kft. 

I.andis h Gyr Magyarorsziig Kft. 
Landis & Gyr Hungary Ltd. 
E-m.o.4 Regionllis V i m 6  Rt 
North-IIung. Watcnvorks Co. 
GEAIEGI, Contr. / Engineering 
Co. Ltd. 
MOL Rt KTA 
Div. for Explor. and Production 
APV Hungary Kft 

II- 1 138 Budapest 
Vlci 6t 151. 

11-1 134 Budapest, 
BulcsI utca 211b. 

H-3701 Kazincbarcika 
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11-1027 Budapest, 
Bcm rakp. 33-34. 
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H- 1222 Budapest, 
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192. 
Y 

193. 
Y-2 
195. 
Y-2 
200. 

Y 
202. 

Y 
204. 

Y 

Y 
209 
Y-2 
21 1 .  

Y 
212. 

Y 
214. 

Y 
215. 

Y 

Idsz16 

I.j,,lh 

I.enirt 

Lontay 

Mgdai 

Maavar Dr. 

206. 
Y-2 
208. 

Dr. 

Mrs 

Maioros 

Marton 

Gyor-gy 

Tamls 

Llszlb 

Zol th  

Shdo r  

Zol th  

Dr. 

ci:g kipviselti 
Company Rcprrs. 
teruleti igazgatb 
k c a  Dircctor 
osztilyvezet6 
Department Head 
irodavezctii 
Bureau Head 
osztilyvezet6 
Department Head 
energia menedzser 
Energy Manager 

Marton 

Martonosi 

MBtf 

MQtvls 

Menver 

226. 
Y-2 

Imre 

Ferenc 

tanlcsadb H-1122 Budapest, (1)155-2784 (1)116-2691 
consultant Tbth L6rinc ut. 4. 

Tamis 

Gyorgy 

Andrls 

Pkterni: 

Tibor 
- 

az AEE Tagozat alelnoke 
Chapter President Elect 

Morenth 

iigyvezet6 igazgatb 
Managing Director 

KELEG Kft., SUD-EST Kft. 

227 
Y-2 
233. 

Y 
241. 

Y 
245. 

Y 
246. 
NO 

Andrls 

IMPACK Kft 

kcy-consumer mng. 
vtgzett egy. hallg. 
Grad. Univ.Student 
igazgatb 
Director 
fiienergetikus 
Chief Energy Mgr. 
f6cnergetikus 
Chief Energy Mgr. 
fiienergetikus 

kulcsfogyasztb mg. I DEDASZ Rt 

Mudra 

EkS! 

Ntda 

Nimeth 

Nkmctl~ 

Viirosgazdllkodlsi Rt. 
Municipal Management Co. 
Kabai Cukorgylr Rt. 
Kaba Sugar Factory, Ltd. 
Budapesti Kozlekedisi Vlllalat 
Budapest Public Transport Co. 
Aranybulla Rt. 

Jbzsef 

H-7634 Pics, 
Liliorn utca 27. 

H-6900 Makb, 
NQvay I.ajos tir 5-7. 

H-4 183 Kaba 

H- 1980 Budapest, Pf.: 11 

H-8000 Szikesfeh6rvk 
Fehirviri I t  44. 

DUNAFERR Szolglltatb Kft. H-2401 DunaIjviiros (25)381-186 (25)312-658 
DUNAFERR Supply Co. Ltd. Vasmu" t6r 1 -3. -~ - 

Budapesten: 
(1)112-5268 
(62)4 12-788 

(1)322-7859 

Gyorgy 

Llszlb 

J h o s  

(62)4 1 1-4 12 

(1)322-7859 

(22)315-395 

tanlcsadb 
Advisor 
iizernvezetii 
Works Manager 
fiicnergetikus 
Chief Energy Mgr. 

AEE di& tag, Student Memb. 
Int.net:trefl7@sparta.banki.h~ 

MESZ 

pp 

HESCO Hungary 

VIDEOTON Holding Rt. 
Ipari Park Vlllalat 
Simontornyai Biirgyir Rt. 
Simontornya Tannery, Ltd. 

Lajos H-1055 Budapest 
Kossuth Lajos ttr 6-8. 

clnok MliSZ. Hungarian Fcdcl-ation of 

H-105 1 Budapest 
Sas utca 1 1. 

H-8000 Szikesfehirvk 
Pf.:253 

H-7081 Simontomya 
Gylr utca 1-5. 

, Chaitman I Energy Consurncrs 

(1)133-0387 

(22)3 13-540 

(1)138-4049 (1)266-6269 
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Epit6k Gtja 7. 

H- 101 2 Budapest, 
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11- 1055 Budapest 
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H- 152 1 Budapest 

249. 
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NO 
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Y 

265. 
Y 
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Y 

269. 
Y 

272. 
NO 
273. 
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277. 
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279. 

Y 
283. 
Y-2 
286. 
NO 
289. 

Y 
290. 

Gyorgy 

nczsti 

Jbzsef 

Istvin 

Giza 

J b o s  

Yamis 

Liszlb 
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Miklbs 
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Extn. 11 

(66)452-015 

(1)203-0380 

(1)201-4215 
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Executive Director 
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Board Chairman 
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Gcneral Director 
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VP, Exec. Director 
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Olaios 
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Pinttr 
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po6s 

Por~iczy  

Radnav 

Ridonvi 

projektcKk., a XIII. kcr.bcn 
Project Prep., in XI11 District 
h4ESZ; felkCrt cl6adb 
Project Client, Speaker 
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Chaptcr Studcnt Mcnibcr 

(25)3 13-623 

(11175-8802 

(48)3 13-728 

(66)441-589 
(66)44 1-708 

(1)203-0380 

(l)l18-0257 

(46)348-201 

(1)118-0257 

(1)153-4069 

(1)463-3273 
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R6bcrt 

Zoltiin 

CiBbor 

Ptter 

DIJNAQUA-TZIERM Rt. 

Miiszaki Biztonssgi 1;tifeliigyelet 
Teclmical Safety Supervisorate 
E-m.0.-i Regionilis Vizmu" Rt 
North-Hung. Waterworks Co. 
MOL Rt. 

Szegedi Kozlekedisi Kft. 
Szeged Public Transport Co. Ltd. 
Bikis Megyei V i d v e k  Rt. 
Bik& County Water Works Co. 
AVKKF Baranya Megyei 
VBllalkozLsi Kozpont 
Merlin Gerin VERTESZ VilLRt. 
M. G. V. Electrical Works 
Nimet Szinsegily Alapitvhy 
German Coal Aid Fund 

Miskolc Virosi Kozlekedisi Rt 

IKM 
Ministry of Industry and Trade 
MESZ I-rungarinn Federation o f  
Energy Consumers 
Biintetisvigrchajtis Orsz. Psiga 
Nat'l1Icadqu.s Pcnal Authority ~~~~~~- 
I3MC Energetika Tanszik 
HTU Department for Energy 

Rakonczai 

- R t  v 

Salamon 

SAndor 

sitku 

291. 
Y 

293. 
Y 

296. 
Y 

299. 
NO 
308. 
Y-2 

tiivh6szolgdtatAs 
DII distribution 

Vizgazdilkodis, fejlesztis 
Water Mngnlent, Developm. 

MESZ 

MESZ 

A V W  Baranya County 
Enterprencurial Center 
MESZ 

kedveminyes forgb hitelalap 
Pref. Revolving Credit Fund 
MESZ 

Energia koordinicib 
Energy Coordination 

en.gazd. 36 BV intizminyben 
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miiszaki vezet6 
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f6mk1nok 
Chicf Engineer 
bcfckt. tanlicsadb 
Invcstrnent Advisor 
encrgctikus 

Vici TQvh6 Kft. 
VBc District IIcating Co., Ltd. 
Szcnt R6kus K6rlliz 
Saint Roc11 Hospital 
XIII. kcr. 6nkorminyzat 
XIII. District Municipality 
DUNAFERR En.szolgiltat6 Kft. 

, Energy Manager DTJNAFERR En.Supply (30. Ltd 
BMli Rcndsi..ertcchnika Tanszik 
Ilcpt. of Systcm Ihginccring 

Gyorgy 

IT-2800 VAC 
Zrinyi Gt 9. 

11- 1085 Budapest 
Gyulai Pil utca 2. 

H-1132 Budapest, 
Vici Gt 16.11.18. 

H-2401 I~una~jvl ros  

doktorandus 

(30)421-761 

(25)381-186 
Vasmu" t&r 1-3. 

11-1056 nudapcst, 
IIavas utca 3. 

(1)117-2682 
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Kimin Giza irodavezeto" 
Office Leader. 
irodavezeto" 
Office Leader 

Y-2 ( Project Specialist 
3 14. Stocker Miklbs mu"szaki ovh.;Dep. 

Y  Techn. Dept. Head 
317. Dr. Sz. Tbth Gyorgy energ. tanlcsadb 
Y-2 Energy Advisor 
325. Dr. Szabb Pi1 
NO 
329. Szala Pi1 osztiilyvezeto" 

Y Department Head 
332. Mrs Szalkb Tiborni f6energetikus 

Y Chief Energy Mgr. 
333. Szalbki Andris elnok 

Y Chairman 
334. Dr. Szaniszlb Mihily iigyvezetii igazgatb 
Y-2 Managing Director 
339. Szemes Bila 

Y I  I I I Chief Engineer 
347. 1 I Sz6nyi 1 LBszlb. I cCg k+viselo" 

Y (  I I Project Engineer 
348. ( Mrs ( Szovinvi I Eszter I f6tanicso.s 

Y I  I I I Senior Counsellor 
352. 1 1 - I Kiroly I f6ovez.helyettes 

Y I  1- I 1 Dcp.Dircctor Gen. 
356. 1 I Tisztaval I Ferenc I 
Y-2 
360. Tomla Csabn iigyvezcto" hclyettcs 

Y Ikputy Ex'xuccutive 
376. Pet el- fiicncrgctikus 

Y  City Chief 1%. Mgr. 
377. - Vad I!lck kisznlgilisi O.V. 

Y  Scrvicc Ikpt. lrcad 
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1 C.E.M.,az AEE Tagozat tagia - - 

Chapter Member 
(1)175-6494 MESZ 

148D10-015 1 Vizmzd.. hatkkonv iizemvitel , s 

W& Ggrn t ,  ~ f i .  Operation 
(46)358-460 MESZ 

I 

(1)181-3393 NGO 

(1)117-3370 1 C.E.M.,az AEE Tagozat tagja 
Chapter Member 
msz 

I 
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International Cooperation 
(1)327-2744 
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- 
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H-1215 Budapest, 
Duna utca 42. 

H- 1044 Budapest, 
Vdci Gt 77. 

H- 1055 Budapest 
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H- 1 1 1 1 Budapest, 
Miiegyetem rpt 3. 

H-1172 Budapest, 
AlmAshdza u. 55- 

H-5830 MezBhegyes 
K o m a  F. i t  30. 

(1)276-3756 
(1)277-1133 
(1)169-3444 

(1)153-2751 

(1)463-2981 

(1)257-7369 

(62)322-120 

(25)3 1 1-332 

UJ 
202. 
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Y 

Y 

Y 

Y 

Y 

165. 
Y 
Y 

Y 

249. 
Y 

Y 

385. 
Y-2 
398. 

Y 
400. 

Y 
404. 
Y-2 

407. 
Y 

(62)322- 120 

(25)313-623 

.TEI.ENTKEZTIIK - NEW NAMES 

(1)276-3756 

(1)169-2768 
(1)169-2764 
(1)153-3894 

(1)463-3271 

(1)258-2963 

Mrs 

Dr. 

Dr. 

Gyiirgy 

Zsuzsanna 

I'crcnc 

Jlinos 

Csaba 

Mikl6s 

M E G I ~ O T T A K ,  
Mrs 

Mrs 

MESZ; elBadb 
speaker 
Wohl Peter helyett 
Substitutes for Peter Wohl 

C.E.M.,az AEE Tagozat tagja 
Chapter Member 
Intcrnct:zsebik@rit.hme.hu 

Varaa 

Tompa 

Zettner 

Zsehik 

Zs6ter 

K ~ S ~ U R  
Baikovnt 

13andits 

13cnczur 

Rohockv 

Elck 

GCmesi 

Hertelendv 

Jbzsa 

Kecskes 

Kijller 

NEB 

fiicnergetikus; c h i d  
energy manager 
iizletfejleszttsi vez. 
Business. Dev.Ilead 
egyet.tanir 1 elnok 
Univ.Prof/President 
tanszikvezetB; 
Department Head 
iigyvezetii igazgatb 
Managing Director 
fiicnergetikus 
Chief Energy Mgr. 

Lbszlb 

Valtria 

Tarnis 

Albin 

Mihdly 

MOL Rt KTA 

APV lit 

IKM 

OMFB 

HUNGAROTON 

MELYEPTERV 

DUNAPACK Csomagolbpapir- 
gyir; Packing Paper Works 
TUNGSRAM Rt 

ETE; Scientific Association of 
Energy Economy 
BME Rendszerteclmika Tansztk 
Dcpt.for Contr. and System.Eng. 
JOMUTI Kft. 

Meziihegyes kllarni Mtnesbirtok 
MezBhegyes State Stud-Farm Co 

11-6701 Szeged, Pf.: 1333 

11-1 133 Budapest 
Pozsonyi 6t SG. 

11- 105 1 Budapcst 
Vigad6 utca 6. 

H-1052 Budapest 
Szeivita t i r  8. 

H-9027 Gyiir 
Budai i t  1. 

H-7700 Mohacs 
Budapesti orszagut 

H-2400 I?unai?jv&ros 
EpitBk Ltja 7. 

Lajos 

Attila 

Laj 0s 

Peter 

Lisz16 

ipari szolgdlat vez. Riba Vagon 6s Gtpgyir 
Lead, IndustrService Rdba Wagon and Machine Fact. 
fienergetikus 
Chief Energy Mngr 

Mohhcsi Farostlemezgy&r Rt. 

QUINT SERVICE KA 

DUNAQUA-TIERM Rt 

CDASZ Rt. 
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Energy Efficiency and its Financing in Hungary 

Introduction and Welcoming Remarks 

Dr. Mikl6s Po6s 
Director for Energy Co-ordination 

Ministry of Industry and Trade 

I am honoured and delighted to welcome you on behalf 
of the Hungarian Ministry of Industry and Trade to t h s  
,,Energy Efficiency Market Development in Hungary 
Conference", in this beautiful 1100 years old country. I 
am very happy that you have been able to establish such 
stimulating programme for today, and I thank all the 
distinguished speakers and moderators in advance for 
their activities. 

In Hungary, the energy - included the energy price, and 
the privatisation - is one of the most important political 
issues a typical front page story. This situation is caused 
by two factors: Firstly the high proportion of the energy 
bill in the family budget, because we have one-fifth or 
one-sixth income with the sinular energy prices as in the 
well developed countries, secondly the Hungarian way of 
privatisation of the energy sector is unique in the world, 
there is only a slight similarity with some Latin- 
American countries. For this reason, energy is a 
highlighted topic in social and governmental level too. 

The Government in accordance with its National Energy 
Policy, among others, recognises a potential break-out 
point from this income-price pitfall. The only one 
realistic possibility is the energy conservation and 
efficiency increasing. For this reason the Government 
created and accepted a National Energy Conservation 
and Energy Efficiency Increasing Programme in 1995. 
and also an Action Plan for its implementation. last 
year. The energy efficiency situation in Hungary is as 
follo\vs: 

Energy use in Hungary is sigtufkantly less efficient 
today as compared with well developed countries. This 
is because, among other reasons, the economy was 
sheltered from the rapid oil price rises that have 
occurred from the 1970's onwards, which led to major 
improvements in energy efficiency in most free market 
economies. Low energy prices and the over-emphasis on 
heavy industry led to high energy consumption per unit 
of economic output (energy intensity), while at the same 
time the low productivity of the economy and the low 
standard of living was reflected in a lower per capita 
consumption of energy than in OECD countries. 

For comparison in 1992 primary energy consumption 
was 2.49 toe per capita in Hunga~y, while it was 3.26 toe 
in Austria and 7.96 toe per capita in the United States. 
However, energy intensity - energy consumption per unit 
of output - is considerably higher in Hungary than in the 
OECD countries. In 1993 primary energy intensity per 
$1000 US of GDP was 0.73, compared to 0.10 in OECD 
countries. 

The Hungarian energy sector, in line with other sectors 
of the economy, has been sigruficantly affected by the 
transition process. Overall energy demand has declined 
from 23.7 Mtoe in 1989 to 16.9 Mtoe in 1993. Also, the 
structure of demand has undergone important changes. 
Industrial energy consumption has declined from 9.76 
Mtoe in 1989 to 5.3 Mtoe in 1993, a reduction of 36%. 
while during the same period residential and senice 
sector energy use decreased from 8.2 Mtoe to 8.0 Mtoe, 
a reduction of only 2.5%. Energy use in agriculture also 



fell sigdicantly. decreasing from 1.3 Mtoe in 1989 to 
0.58 Mtoe in 1994, a reduction of 55%. 

These facts underline the importance of the energy 
efficiency sub-policy in Hungary, but the Energy 
Efficiency Programme implementation is impossible 
without a well-functioning financing background, which 
covers the different demands and areas. To build-up tlus 
complex system is a continuous, never endlng activity 
and challenge. We have some existing financial tools, 
we have some near and medium future plans. These are 
the next: 

1.) "German Coal Aid Fund" Loan Svstem (existing) 
A preferential (half of the normal rate) loan system 
was established in 1991 from a German state grant. 
Starting capital was: 10 MUSD. Maximum unit loan 
is: 300 thousand USD. Number of undersigned and 
implemented contracts is: 263. Total accumulated 
amount of loans is: 27 MUSD. Approved energy 
savings are: cca. 100 toe. 

2.) PHARE Revolving Fund (from the end of 1996) 
A co-financing scheme with PHARE and IFI 
(International Financing Institutions. e.g. World 
Bank, EIB, EBRD. etc.) sources, with a blending 
concept. The PHARE part is of zero interest rate, the 
IF1 money is under normal commercial condttions. 
The starting PHARE capital is: 5 MECU (in 1996). 
Target groups: private SMEs, municipality 
instituti and com s, p blic institutions. 
2 &;zd5 &$!?Qac#.- 

3.)EBRD Energy Efficiency Loan (some Dart in 
overation, some under vrevaration) 
A 5 MUSD loan to an energy equipment 
manufacturing company (Prometheus Ltd) to initiate 
its ESCO activity. 
Preparation of bankable projects with EBRD 
financed techmcal assistance. Implementation with 
normal EBRD loans. 

4.) GEF-IFC Financial Scheme (from earlv next war) 
A 5 MUSD financial support to Hungary was 
accepted by GEF (Global Environmental Facility), 
the financing mechanism of which is arranged 
through the IFC (International Financing 
Corporation). The system is under preparation, the 
most probable first target is the public lighting 
modernisation (CFL), under normal banking 
conditions. 

5.) Preferential Loan for enerw targeted reconstruction 
of vanel built housing (from the end of 1996) 
The source of the capital is: 30 MDEM German state 
loan. Preferential interest rate is: 10%. The 
difference behveen normal and soft interest rates is 
financed by the state budget. 

6.) Enerm Savings Fund for Public Institutions (from 
early nest year) 
There is a joint proposal of Ministry of Industry and 
Trade, Ministry of Finance and Ministry of 
Environmental Protection to establish a public- 
institutions-oriented soft loan system to reduce the 
effect of the energy price increase. The source of the 
system is the state budget (5 MUSD).The 
Gove ent will discuss this pr sal in this year. ~ i 3 . ~ ~ a  *A w r $ i " a 7 .  

7.) Enerw Sa 'nas Central Fund (medun future, 
uncertain) 
A Ministry of Industry and Trade proposal and 
initiative for new legislation deal for fundmg energy 
savings .We propose introducing a small tax (max 
0.5 %) on electricity and natural gas as an "energy 
cent". This would raise an estimated 20 MUSD 
yearly. Recently the Ministry of Finance has some 
objection against tlus proposal. The future of thls 
Fund is uncertain. 

Beyond the beforementioned financial tools we have a 
number of bilateral or European Union based grant 
money programmes to promote the energy efficiency 
efforts in Hungary, but in my presentation I'd like to 
focus your attention to the business or bank conform 
financing mechanism. 

I wish you a very successful Conference and a nice stay 
in Budapest. I hope you will enjoy the Hungarian 
hospitality. the good Hungarian foods and wines. 
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point from this income-price pitfall. The only one 
realistic possibility is the energy conservation and 
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fell sigruficantly, decreasing from 1.3 Mtoe in 1989 to 
0.58 Mtoe in 1994. a reduction of 55%. 

These facts underline the importance of the energy 
efficiency sub-policy in Hungary, but the Energy 
Efficiency Programme implementation is impossible 
without a well-functioning financing background wluch 
covers the different demands and areas. To build-up thus 
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A preferential (half of the normal rate) loan system 
was established in 1991 from a German state grant. 
Starting capital was: 10 MUSD. Maximum unit loan 
is: 300 thousand USD. Number of undersigned and 
implemented contracts is: 263. Total accumulated 
amount of loans is: 27 MUSD. Approved energy 
savings are: cca. 100 toe. 

2.) PHARE Revolving Fund (from the end of 1996) 
A co-financing scheme filth PHARE and IF1 
(International Financing Institutions, e.g. World 
Bank, Em, EBRD, etc.) sources, with a blending 
concept. The PHARE part is of zero interest rate, the 
IF1 money is under normal commercial conditions. 
The starting PHARE capital is: 5 MECU (in 1996). 
Target groups: private SMEs, municipality 
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3.)EBRD Enerw Efficiency Loan (some oart in 
overation, some under oreoaration) 
A 3 MUSD loan to an energy equipment 
manufacturing company (Prometheus Ltd) to initiate 
its ESCO activity. 
Preparation of bankable projects with EBRD 
financed t echca l  assistance. Implementation with 
normal EBRD loans. 

4.) GEF-IFC Financial Scheme (from earlv next year) 
A 5 MUSD financial support to Hungary was 
accepted by GEF (Global Environmental Facility), 
the financing mechanism of wluch is arranged 
through the IFC (International Financing 
Corporation). The system is under preparation, the 
most probable first target is the public lighting 
modernisation (CFL), under normal banlung 
condtions. 

5.) Preferential Loan for enerm targeted reconstruction 
of panel built housing (from the end of 1996) 
The source of the capital is: 30 MDEM German state 
loan. Preferential interest rate is: 10%. The 
Merence behveen normal and soft interest rates is 
financed by the state budget. 

6.) Enerm Savings Fund for Public Institutions (from 
earlv next year) 
There is a joint proposal of Mmistry of Industry and 
Trade, Ministry of Finance and Ministry of 
Environmental Protection to establish a public- 
institutions-oriented soft loan system to reduce the 
effect of the energy price increase. The source of the 
system is the state budget (5 MUSD).The 
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7,)Enerm Savings Central Fund (medium future, 
uncertain) 
A Ministry of in dust^ and Trade proposal and 
initiative for new legslation deal for funding energy 
savings .We propose introducing a small tax (max 
0.5 %) on electricity and natural gas as an "energy 
cent". This would raise an estimated 20 MUSD 
yearly. Recently the Ministry of Finance has some 
objection against t h s  proposal. The future of this 
Fund is uncertain. 

Beyond the beforementioned financial tools we have a 
number of bilateral or European Union based grant 
money programmes to promote the energy efficiency 
efforts in Hungary, but in my presentation I'd like to 
focus your attention to the business or bank conform 
financing mechanism. 
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in Budapest. I hope you 1~111 enjoy the Hungarian 
hospitality, the good Hungarian foods and filnes. 



USAID ENERGY EFFICIENCY MARKET 
DEVELOPMENT PROGRAM FOR EASTERN EUROPE 

1996 SURVEY of ENERGY MANAGERS 

by: 

Michael Ellis 
Hagler Bailly Consulting 

INTRODUCTION 

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 major activities under this program have 
been: 

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. 

The EEMD project in Hungary, Romania, 3. Energy management programs in 
and Bulgaria is designed to serve as a catalyst representative facilities, predominantly 
to assist private energy service firms to industrial enterprises. Each program will 
develop a market for energy efficiency include advice in energy management from 
services, and to develop their capability to local experts, an energy audit report, and a 
serve this market. 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. 

OBJECTIVES 

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 s  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 from 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 developing a market for 
energy eficiency services. 

The survey covered the period 1992 through 
1996 and addressed the following indicators: 

1. Company Profile 
2. Business Activities 
3. US AID 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 firms 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 
from 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 helpful, and cited management and marketing 
Bulgaria. and 2,500% for Romania. techniques as the primary enhancement. 

11 996 CEM Surveq 

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 

impediments to expanding 
their business. 

economic conditions and the , 

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 Jirm may have 
time employment (associates, consultants, gainedpom 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: 

1. How helpful was the 
USAID program to 
i m p r o v i n g  your  

with increasing 
This question generated a mixed response 
from just a bit to yes a lot, and again reflected 

11 996 CEM Survey1 

1992 1983 1994 1995 Plan-96 
Year 

FT Employ 88s a PT Employees 

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 
program helpful in enhancing the professional 
standing of your firm? 

This question generated the most number of 
positive responses with the AEE energy 
manager certification noted as the greatest 
benefit. 

5. Was the USAID program helpful in making 
you aware of the commercial market potential 
of energy efjciency and related activities? 

Again, this question yielded a mixed response 
from somewhat helpful to extremely helpful, 

\with the difficult commercial market 
bpportunities cited as the major hurdle. 

6. Was the USAID program helpful in 
enhancing your capabilities to offer services 
to your clients in the jeld 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. 

2. What particular aspect of the training 
program was most beneficial and what was 
the least beneficial? 

Most participants did not make a distinction, 
however, the more immediate and applicable 
topics (e.g. performance contracting) were 
cited as the most beneficial. 

3. Did you obtain CEM certijkation and ifso, 
was the certification 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 training program? 

Yes, particularly in the business and 
organizational management areas. 

5. Has the general level of professional 
competence among individual stafmembers 
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 
successfil? 

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: 

1. Did working with the advisor help you 
develop skills and methodologies that were 
helpful 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 ability 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 
signifzcant boost to marketing your services? 

Most respondents rated the USAID program 
as very helpful, although they also illustrated 
the problems of marketing energy efficiency 
services in their respective countries. 

ASSOCIA TION OF ENERGY ENGINEERS 

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. USAID provided 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 efficiency 
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 an 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 
Company Profile 
Averages 
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USAlD EEMD Program - Bulgaria 
Survey of Bulgarian Certified Energy Managers 
Company Profile 
Averages 
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USAID EEMD Program - Romania 
Survey of Romanian Certified Energy Managers 
Cornpa ny Profile 
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Average 3.88 

% 0% 
URNOVER 3.64 
Average 0.45 

% 0% 
'TEMPLOY 17 
Average 2.1 3 

% 0% 
'TEMPLOY 30 
Average 3.75 

% 0% 
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REDUCTION OF PRIMARY ENERGY USE 
lN DUNA IRON AND STEEL WORKS 

Dr. Albin Zsebik, CEM 
Andras Morenth 

J6zsef Mudra 

THE PROJECT IN BRIEF condensate pump is replaced by pumping drop 
Waste Heat Utilisation for Energy Supply to 
Heating Systems within the Plant and in the 
Town, resptectively 
Waste heat from screen cooling in the pusher 
type continuous furnaces had been utilised 
before our investigation. Having analysed 
technological processes we found numerous 
other opportunities to utilise heat transported to 
the environment by cooling and by exhaust 
gases, respectively. 

L. Vibration Analyser 
By the use of a vibration analyser $ 35.000 US 
cost savings have been achieved in a year by $ 
22.146 US investment. The payback time is 0.63 
years. IRR calculated for a 5 years project life 
time is 157%. 

3. Ultrasonic Tester 
Use of an ultrasonic leak detector helped reduce 
annual loss of steam, gas, pressurised air rapidly. 
Yearly savings of $ 11.500 US have been 
achieved by $ 6.695 US investment. The simple 
payback time is 0.58 year. IRR calculated for a 5 
year project period is 17 1 %. 

4. Steam Traps, Pumping Trap, Liquid Drainers 
Membrane type steam traps were replaced by 
those of new kind of technology. Wrong electric 

trap. Pressurised-air network liquid has been 
discharged by automatic drain traps, instead of 
manual discharge.Annual savings of $22.500 US 
have been obtained by $13.300 US investment. 
The payback time is 0.59 year. IRR is of 168%. 

BACKGROUND OF THE PROJECT 
The USAID Industrial Energy Efficiency Project in 
Hungary has assisted private Certified Energy 
Managers (CEMs) in developing an energy service 
company practice and thus bring needed energy 
consulting services to Hungarian industrial 
enterprises. The program has consisted of training 
and energy auditing activities, conferences and 
exhibitions, and procurement of equipment for 
energy efficiency demonstration projects. One of the 
Hungarian industrial enterprises for the consulting 
services in energy management was DUNAFERR 
Energy Supplier Co., Ltd. 

DUNAFERR Energy Supplier Company, Ltd. 
(DUNAFERR Energiaszolgaltat6 Kfi.) was 
established by the state-owned joint stock company 
of iron and steel metallurgy, DUNAFERR Rt. The 
state-owned joint stock company offered many of its 
own established limited companies, among others 
also the Energy Supplier Co., Ltd. for sale by 
privatisation. In the privatisation procedure of the 



Energy Supplier Co., Ltd. a considerable step was 
made ahead in spring 1996. The American 
company, TENECO strengthened its intent of 
purchase by a preliminary contract in the first step. 
This preliminary contract was finalised in summer 
1996. The new owner entered into obligations for 
large scale developments, among others for 
establishment of new heat and power sources. 

Prime responsibility of the Energy Supplier Co., 
Ltd. is for providing the DUNAFERR Rt. Company 
Group with energy. It disposes of heat also to firms 
outside the company group in form of steam andlor 
hot water. One of its largest outside customers is 
DUNAQUA-THERM Rt, which supplies the 
purchased heat to district heated flats and public 
institutions in the town of Dunaujvaros. 

Peak load of the consuming system of DUNAFERR 
Energy Supplier Co., Ltd was 92 MW, annual 
electricity consumption was 600.000 MWh, total 
installed electric power generation capacity of the 
plant was 67 MW, before the start of the 
USAIDtCEM program, based upon plant data and 
information. 

IMPLEMENTATION OF THE USAID 
PROJECT 

Major dates of program implementation 
Audit 1994 
Delivery of equipment 1994-95 
Installation and commissioning 1994-95 
Monitoring 1995-96 

Summary of delivery of equipment, installation 
and commissioning 

Vibration Analyser - fully implemented 
Steam trap ultrasonic tester - fully implemented 
Flue-gas analyser (02/CO meter) for Boiler No. 
IX. - equipment delivered, but not yet installed, 
because of uncertainties in privatisation, mostly 
in decisions of the new owner, concerning boiler 
and heat service development 
Steam traps, Pumping trap and Liquid Drainer - 
fully implemented. 

Waste-heat Utilisation Opportunities for Energy 
Supply to Heating Systems within the Plant and 
in the Town, respectively. 
Screen-cooling heat of pusher type continuous 
furnaces had been utilised before our investigations. 
Having analysed technological procedures we found 
many other possibilities for waste heat utilisation. 
In one case of our investigations 100 MW heat 
could be utilised by warming up 40°C water to a 
temperature of 100°C and 1 14"C, respectively. The 
schematic circuit diagram is shown in Figure 1. 

Surveys indicated that all waste heat with higher 
temperature than 80 "C from the plants can easily 
be integrated to the nearby district heating system. 
In order to estimate the volume of potential use of 
the waste heat we assumed that existing substations 
and end-users in buildings will be converted in such 
a way that return water tempreature in the 
primary circuit will be 40°C in a determinant 
period of the year. 



c, 7 Push furnace 
I Blast furnace wall 3 Air heater 
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5.Slab cooling 4.Boiler 

Figure 1. SCHEMATIC CIRCUIT DIAGRAM AND t-Q DIAGRAM OF 
WASTE-HEAT UTILISATION IN A METALLURGY PLANT 

In evaluation we took into account the heat as V1 and Town 2 as V2) and the plant heating 
consumption, what is indicated by Figure 2. In this system (GY) as interconnected and show up how 
case we took into consideration the two separate can the 1.304.890 GJ annual heat demand be met by 
parts of the town district heating network (Town 1 waste heat utilisation. 

Figure 2. HEAT DEMAND OF THE INVESTIGATED 
DISTRICT HEATING SYSTEM 



One of the investigated variations is based upon the Figure 3. In this case hardly any fresh steam is 
break-down of heat production as indicated by needed to meet heating demands. 

0 250000 

Live steam 

- 
- Turbine 

Air heater 

Figure 3. BREAK DOWN OF HEAT GENERATION 
Legend of Figure 3 .: 
Push-furn. - recovery of heat from the cooling of pusher-type furnaces 
Blast-furn. - heat recovery from the cooling of the blast furnace shroud 
Slabs - heat recovery from the cooling of the slabs (block-cooling) 
Boiler - flue-gas-heat recovery from boiler 
Air heater - flue-gas-heat recovery from the air heater 
Turbine - heat from turbine extraction 
Live steam - heat from live steam. 

In the course of the evaluation of an investment, have been taken into account. As it is apparent from 
both expected cost savings in natural gas (AV,,,J Figure 4. waste heat recovery is a short payback 
and investment costs based on quotations of investment in general. 
suppliers - with ( C B V ~ T )  and without (CB) VAT 

Natural gas prices 

0 -- 
300 340 380 420 460 500 540 580 

Installation cost [ million Ft ] 

AVn.g.=14mi11ion~m3/year ZB=252millionFt Z B v A ~ =  3 15 million Ft 

Figure 4. PAYBACK PERIOD DEPENDING ON INVESTMENT COSTS 
AND NATURAL GAS PRICES 



Considering that gas savings show not only Aiming at to survey the condition of equipment, to 
economic benejits but are important also fiom cut down - by preventive maintenance - the costs, 
environmental aspects, it is obvious that the caused by frequent break-downs, a vibration 
utilisarion of opportunities like the ones described analyser was delivered in the framework of the 
above must be encouraged. USAID project. 

The plant was provided with an IRD 885 Vibration 
Analyser, with balancing diagnostic device. 

Vibration Analyser 
At the DUNAFERR Energy Supply Co.,Ltd. there A number of about 200 machines, in the range of 
are 6 steam-turbines, 3 steam-turbo blowers and a 1000 measuring places, on 3000 measuring points 
lot of other kind of mostly rotational propulsive were inspected, since the vibration analyser has 
machines in operation. The age of machines is about been in use. A reference list is set up for the system, 
10-40 years. Control and maintenance was not by the help of which sound mechanical condition of 
organized appropriately, and because of the lack of the equipment is regularly controlled. 
a quality instrumentation, vibration was not checked Cost savings in the past two years by use of the 
up in previous years. equipment are estimated, as follows: 

TABLE 1. 

I Prevention of emergency break-down 1 HUF 4.000.000 1 $26.000 US 1 
I Setting of machines after maintenance, quality I HUF 3.000.000 1 $20.000 US I 

Replacement of hired inspection services, cost reduction HUF 3.000.000 $20.000 US 

I Registration of sound fechical condition of equipment, I HUF 5.000.000 1 $33.000 US I 
I intangible assets (intellectual advantages) I 

Ultrasonic Steam Trap Tester tester is utilisable also in other kind of leak 
Use of ultrasonic leak detector helped reduce annual detection. Similar favourable result was achieved in 
loss of steam, gas, pressurised air rapidly. By the repair and maintenance of gas, pressurised air, 
help of a systematic application, expected payback steam pipeline networks, storage tanks and heat 
period of the equipment will be about 0,46 year. exchangers. - 
More than 2000 Gestra-make, membrane-type steam 
traps had been installed earlier at the plant. 

An ULTRAPROBE 2000 type ultrasonic leak 
detector was delivered to the plant, to check up - 

Operational experiences indicated that half of the 
among others - steam traps and repaire or replace 

steam traps were out of order. 
defective ones. 

It was experienced, that the heat loss in return water 
Cost reductions in the last two years by use of the 

is reducable by -lo%, through repair work only. 
The 

equipment are estimated, as follows: 

TABLE 2. 

I Loss reduction bv pas network leak detection I H U F  2.500.000 1 $16.500 US I 
I Loss reduction bv oressurised-air leak detection 1 HUF 1.000.000 1 $6.500 US I 

Loss reduction by steam network inspection and 
steam trap testing, respectively 

HUF 1 SOO.000 $10.000 US 



Pressurized-air network liquid used to be discharged 
Steam Traps, Pumping Traps, Liquid Drainers periodically by opening drain valves manually. 
In order to replace membrane-type steam traps new Open drains caused losses frequently both in air and 
ones were introduced of an other kind of energy. Newly delivered Automatic drain traps have 
technology. Instead of changing wrong electric helped to reduce air, energy and maintenance costs. 
condensate pump a new pumping drop trap was Cost savings in the last one year and a half, by use 
ordered. of 25 Armstrong-type devices both in steam and 

pressurised-air networks are estimated, as follows: 

TABLE 3. 

3.000 ton steam-loss reduction in steam networks 

Summary results of actual savings and some 
financial indices are indicated in the following 
table: 

Air-loss reduction by replacement of manual dewatering 

TABLE 4. 

HUF 4.500.000 $30.000 US 

HUF 700.000 $4.600 US 

Equipment taken in use in the 
course of the project 

I Ultrasonic tester I 6.695 1 11.500 1 0.58 1 171 % 1 
Vibration analyser 

Investment costs 
in $ US 

22.146 1 35.000 1 0.63 1 157% 

FURTHER RECOMMENDATIONS FOR maximum efficiency point by manual controls. 
ENERGY EFFICIENCY IMPROVEMENT while allowing the smaller boilers to swing. 

Steam traps 

Maximize the benefits of the equipment 
Stabilize Load on Larger Boilers at Optimum 
Level 
Stabilizing the load on the larger boilers at about 
80% of capacity, use the smaller ones to absorb 
load swings. Repeated large load swings 
seriously degrade efficiency. The largest and 
most efficient boilers can be base-loaded at their 

Savings in 
$ USIyear 

Check 0 2  Sensor on Boiler No. 11. and optimize 
Combustion Efficiency. If boiler No. 11. is 
running too lean, the airlfuel ratio is too lean, 
there is a serious safety threat, since the stack 
gases will contain CO. Check the stack to veri@ 
the 0 2  reading. If 0 2  is really 0.4 %, try 
checking CO but be careful not to poison the CO 
sensor (this would happen in a stack with more 

13.290 

Simple payback 
time in year 

IRR 

22.500 0.59 168 % 



checking CO but be careful not to poison the CO 
sensor (this would happen in a stack with more 
than 4000 ppm CO). It might be wise to run an 
initial check using the Fyrite liquid 0 2  analyzer. 
If the Fyrite tests verify the plant-fixed 0 2  
sensor reading, try taking a quick CO 
measurement with your electronic analyser. 
Watch the CO readout, and pull the probe 
immediately if the reading goes beyond 4000 
ppm. Adjusting the aidfuel ratio on this boiler 
would constitute a good ECO, since high CO 
readings indicate unburned fuel in the stack 
gases. 

Reduce Boiler Blowdown: Monitor and control 
the amount of blowdown to maintain acceptable 
water quality. Get copies of the logs of boiler 
water quality tests and check to see if too much 
water is blown down. Test water quality 
regularly, and use data in adjusting blowdown. 
Determine frequency of tests, number and 
volume of blowdown on the basis of water 
quality level. Prevent from blowing down too 
much water, and thus wasting energy. 

Reduce Excess Air in Boilers No. III., VII. and 
VIII. Use methods of Productive Maintenance 
aiming at to reduce shut-down time of burners in 
general. Keep running natural gas burners as 
many as possible, even at low fire, rather than 
running only one or two of them. 

Find and repair or replace leaking steam traps. 
Carry on making surveys on steam traps and 
other similar equipment by using ultrasonic 
tester, keep register and follow-on when 
calculations prove replacements profitable. 

Increase steam temperature to turbines. Increase 
and hold steam pressure and temperature in 
turbines at the rated value of 39 bar at 440°C. 
Check up steam extraction temperature and 
desuperheat the steam in the boilers by water 
spray accordingly. 

See if steam pressure can be increased to 
turbines. The same logic applies here as in the 
steam temperature issue. However increasing the 
steam pressure is more complex and more costly 
than increasing the temperature, and should be 
analysed more carefully before introducing it. 

Although the turbines will run more efficiently at 
the higher steam pressure, there will also be an 
energy cost to boost the pressure. One will have 
to burn more fuel and spend more feedwater 
pump energy to produce the higher pressure. 
Economy of the measure must be calculated. 

Institute better system of daily reports to track 
Equipment Operating Efficiency. Feed back 
collected data from installed meters to operations 
managers and equipment operators. Work out 
data on the daily efficiency of operation. 

Check Electric Contract Peak Demand against 
actual needs. Analyse MVM electric bills and 
historical data to determine if annual contracted 
demand can be reduced. 

Suggestions for Longer-Term Studies as Follow- 
on Work 

Analyse installation of new CHP equipment and 
reduction of Steam System Load Swings. It is 
worth considering analyse installation of a new 
combined gas-steam-cycle power station versus 
updating existing old equipment. By the help of a 
dispatching center reduce swings on the 6-bar 
system, which comes from the waste heat boilers 
at the converter. 

Develop a TurbineIGenerator Dispatching 
Strategy. Given the use of extraction turbines and 
backpressure turbines, variations in steam 
demand will affect the electric generation output. 
Analyse steam production, power generation. 
energy consumption and heat utilisation of the 
Plant, according to principles of Integrated 
Ressource Planning and Demand Side 
Management. It was established on the basis of 
the energy audit, that there are opportunities for 
optimisation of energy production and use. By 
the help of a well defined operational strategy, 



including turbine/generator dispatching, an 
energy dipatching center can considerably 
increase efficiency both of energy production 
and use. 
Reduce self-consumption of power. Begin 
introducing adjustable speed drives (variable 
frequency control) in boiler fans and pumping 
applications, including the main supply pumps 
for district heating. Total Productive 

effecting those necessary alterations, associated 
with the connection of waste-heat utilising 
systems to the plant or town systems, what make 
it obviously possible that the newly established 
system will be capable to be operated in a multi- 
variable way of operation. 

Maintenance. Use computer software, planning SUMMARY AND EVALUATION 
schedules, and other techniques to improve 
maintenance department's ability to carry out In the course of the energy audit, interviews had 
~reventive maintenance. Move toward a system been held in the Company from January 18 to 22, 
of Total Productive Maintenance. 1994 with the General Manager, the Technical 

Director, the Economic Director, and senior 
managers, to carry out quick reviews also on 
technical operation of the plant. Heat and power 
generation facilities were inspected. An agreement 

Concerning 'next step' activities 

Besides realisation of short term, mostly low- and 
medium cost recommendations above, which may 
improve energy efficiency significantly, we find it 
worth considering to realise a system level 
development of idustrial waste-heat utilisation - 
submitting the project also to external investors - 
upon the basis of principles, as follows: 

sustain existing waste-heat utilisation of 
continuous (pusher-type) furnaces, slightly 
transforming it by connecting newly established 
waste-heat utilisation systems to the existing one; 

build waste-heat utilising systems in block 
cooling, in boiler No.IX., to Cowper-stoves in 
furnaces and connect them to the existing 
systems of the plant, or to those of the town, 
respectively; 

utilise heat of screen-cooling systems in blast 
furnaces or a part of it; 

0 make it possible that the system adopt itself 
comparatively flexible to heat demands, by 

REFERENCES 
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was reached on possible equipment to be supplied, 
aiming at to improve boiler efficiency, test steam 
traps, and test turbine vibration. Experts provided 
the Genereal Manager with advice on technical 
operations and business strategy. 

In April 1994 experts of the JOMUTI Kft. drew up 
action plans on the basis of energy audit for energy 
savings. Based upon this action plans, after 
consulting with experts of Hagler Bailly Consulting, 
Inc., USAID assisted the project by financing 
energy efficiency equipment, made in the USA. 

The utilisation of delivered equipment has been 
influenced by different factors. One of those factors 
was that DUNAFERR Energy Supply Co., Ltd. had 
been rolled in 1995 to the list of companies, which 
were due to be privatised. 

The management of the company has made 
considerable affords to improve energy efficiency. 
Hopefully the new owner, the American company 
TENECO, will pay even more attention to that. 

Industrial Waste Heat Utilisation Potentials in Duna Iron Works for District Heating; Study; December 1994., 
Technical University Budapest, Department for Control and System Engineering; Team Leader Dr. Albin 
Zsebik. 



I 1 1475 Budapest, GyBmr6i 19-21. 1 
Plant name: Chemical Works of Gedeon Richter 

Consultant company: 

I Phone: 1 (361)-271-9553 I 

Kontravill Inc. 

1 154 Budapest, Dornahiza 28. 

Contact person: 

-- 

A. Background 

Gyorgy Virhgh, C.E.M. 

The general objective of the project served as a 

catalyst to accelerate the development of a market for 

an energy efficiency industry in Hungary, and to assist 

private firms, - new ESCOs - in the private sector to 

develop their capability. 

Kontravill h c .  joined in the EEMD project in 1993. 

B. Brief account 

After the well managed training we signed a contract 

with a pharmaceutical company, Chemical Works of 

Gedeon Richter to participate in the program. Our 

agreement included a comprehensive energy audit. 

Consultant of RCG/Hagler, Bailly helped our firm as 

advisor in the work. USAID, based on our energy 

audit, accepted 4 recommandation: 

3 new steam metering equipment, 

s, combztstion analyzer, 

2 feedwater pzimp seals. 

s, ultrasonic leak detector. 

The total amount of realized USAID assistance was 

C. Analysis 

Agree with Factory Energy Division we chwsed low- 

cost, short-them improvements. Because of the low 

cost and quick payback, these projects could be 

implemented liom the company's annual budget. 

1. Chemical Works of Gedeon Richter tried to set up a 

new computerized steam metering system. They 

built in 25 flow sensors for local metering. In this 

project, by USAID help, plant will measure the 

85% of steam consumption in 29 points. They will 

put into operation 4 pcs. new flow sensors, a data 

acqzrisition system. It will collect data through 

radio modems and analyse with a computer 

program. 



2. The factory has 4 boilers for steam generation. After all, my company, agree with Chemical Works of 

Receiving the new combzrstion analyzer, they can Gedeon Richter, are glad of participate in USMD 

check the boiler operation every day, if necessary. program from 1993 to 1996. Both of us thanks for 

3. Replacement of feedwater pump seals reducing assistance. 

electric energy consumption and losses of hot 

water. 

4. After the set up steam trap cadaster and new 

periodical checking system, the portable uItrasonic 

leak detector have been taken in use. 

D. Economic summary 

The yearly budget of energy division in 1993 cca. was 

$8.600.000. 

The cost of energy sources was appr. 60 %. 

The calculated payback periods in our proposals were 

between 2,l and 3,9 years. 

1. Unfortunately the biggest part of US AlD assistance 

arrived in September, 1996. Therefore Factory is 

before installing steam metering and data 

acquisition system so we don't have exact results 

on this area. 

2. Use of the new combustion analyzer increased 

combustion efficiency with cca. 1,8-2%, they can 

save appr. BOO0 m3 natural gas per year. 

3. The saving of electric energy consumption after 

replacement of feeabater primp cca. 10%. 

4. The periohcal checkmg system based on new 

portable trltrasonic leak detector will result a steam 

trap management and safety, efficient operation. 



ENERGY EFFICIENCY MARKET DEVELOPMENT LN HUNGARY 

DEMONSTRATION PROJECTS AT INDUSTRIAL PLANTS 

( Plant name: I KomMi FPtGerGmP Kft. I 

I 1 1 154 Budapest, Dornahka 28. I 
Consultant company: 

7300 Komlo, Bern u. 24. 

Kontravill Inc. 

The total amount of realized USAID assistance was 

pp - - --- - 

Contact person: 

Phone: 

The general objective of the project served as a 

catalyst to accelerate the development of a market for C. Analysis 

Gyiirgy Viragh, C.E.M. 

(361)-271-9553 

an energy efficiency industry in Hungary, and to assist 

private firms, - new ESCOs - in the private sector to Agree with Plant we choosed low-cost, short-them 

develop their capability. improvements. Because of the low cost and quick 

Kontravill Inc. joined in the EEMD project in 1993. payback, these projects could be implemented from the 

company's annual budget. 

B. Brief account 

In 1994 Komloi Fiitkr6mii KA. tried to buy a new 

After the well managed training we signed a contract hotwater pump, because the old one was an old 

with a heating plant, Komloi Fiit6eri5mC1 Kft. to type with low efficent. This motor continually 

participate in the program. Our agreement included a operating. In 1995 Plant bought the new motor. In 

comprehensive energy audit. Consultant of this project, by USAID help, plant put into 

RCGtHagler, Bailly helped our firm as advisor in the operation an Alan Bradley type adjustable speed 

work. USAID, based on our energy audit, accepted 3 driver. 

recommandation: After the receiving the new combzrstion analyzer, 

3 adjustable speed driver, plant can check the boiler operation every day, 

3 combustion nnalyzer, 

3 ultrasonic leak detector. 

especially by SOX side. 



After the set up steam trap cadaster and new 

periodical checking system, the portable zrltrasonic 

leak detector have been taken in use. 

D. Economic summary 

The calculated payback periods in our proposals were 

between 2,45 and 4,16 years. 

The next chart shows the results of first three 

operating month of built in adjztstable speed driver. 

The specific electricity consumption decreased, the 

fall cca. 43 %. 

Use of the new combustion analyzer increased 

combustion efficiency with cca. 1,5-1,8%, they can 

save appr. 400 t heavy &el oil per year. 

The periodical checking system based on new 

portable ultrasonic leak detector will result a steam 

trap management and safety, efficient operation. 

After all, my company, agree with Komloi FGtkr6rnG 

Kft, are glad of participate in USAID program from 

1993 to 1996. Both of us thanks for assistance. 



I Contact person: I Gyorgy Virhgh, C.E.M. I 

Consultant company: 

I Phone: 1 (361)-271-9553 I 

Kontravill Inc. 

1 154 Budapest, Domahiza 28. 

HUNGARY 

"If you can't meter it, you can't manage it". 

The main area of activity of Kontravill Inc. - 

established in 1990 - is elaboration of expert 

reports based on mesurements and monitoring. 

We are using special measuring equipment for 

checking and gathering data on energy in industry, 

in institutional, in residential sector and in many 

other fields. 

The measurements are mostly related to energy 

consumption, storage, emission, losses, faults, 

leakages, etc. 

Our activities: 

s Energy audits, 

2 Energy balances, 

2 Heat technological measurements, 

3 Thennographical examination service. 

We are using a big set of equipment of prominent 

manufacrturers - AGEMA Infrared Systems 

ABISweden, TestotermJGermany, ITT/USA, 

YokogawdJapan, OrnegalUSA, BacharacWSA, 

UE SystemsfUSA. 

Our small and flexible company has adequate 

personel, expertise in energy management (CEM) 

and equipment to carry out activities, as listed 

above. 

GYORGY VIF~AGH C.E.M. 
Manager 

Tel./Fax.: (361)-271-9553 Domahk  28. 
Tel.: (3606)-30-404623 1 154 Budapest, 

Hungary 



INCREASING EFFICIENCY OF DISTRICT HEATING 
IN DUNAUJVAROS 

Dr. Albin Zsebik, CEM 
Andras Morenth 
Csaba Pomizi  

THE PROJECT IN BRIEF 
1. Substation of a residential building was 

modernised by upgrading the level of 
automatisation, as a pilot project, with 
Honeywell equipment. Heatinglradiator system 
of the selected building has been reconstructed 
and provided with thermostatic valves and cost 
allocators. Also Domestic Hot Water (DHW) 
meters have been installed in the appartements. 
As compared with a reference building, there 
were about 40% savings achieved in total heat 
consumption and 47% savings in DHW 
consumption. The total installed cost was 
$10.000 US. The yearly energy cost reduction is 
about $2500 US (depends on the heat price). 
Expected payback period is of 4 years. 

2. Eight residential substations were modernised 
with Johnson Controlls equipment, by furnishing 
them with Direct Digital Controllers (DDC), 
connected to a supervisory Energy Management 
System (EMS). Energy cost reduction is $10.300 
US in a year, by a $30.262 US total installed 
cost. The simple payback time is of 2.94 years. 

3. A portable leak detector have been taken in use. 
By reducing losses in hot water, the simple 
payback time of the $6.900 US equipment is 
about 0.46 year. 

4. Use of a $13.000 US computer-type portable 
ultrasonic flow meter is expected to be resulted 
in a $69.000 US yearly cost reduction, by 
pushing down average room tempreture and 
saving -23 TJ energy in a year. Expected 
payback period is 0.19 year. 

5. Modernisation of further 10 selected residential 
substations by Honeywell equipment (DDC, 
EMS and software) in a total installed cost of 
$40.600 US. Expected yearly energy cost savings 
are about $13.000 US. The simple payback time 
is of 3.13 years. 

BACKGROUND OF THE PROJECT 
Considerable changes in economic incentives and 
environmental regulations, accessible computer, 
control and other equipment, new technical 
potentials all have been resulted in a significant 
appeal for increasing energy efficiency both on 
global and on local level. Remarkable steps were 
made also by DUNAQUA-THERM Heating 
Distribution and Water Supply Company in favour 
of improving efficiency of services. They worked 
out and realised numerous proposals in the field of 
energy and cost management. They initiated 
working out a long term development strategy in 
1994, with an objective of reducing heat supply 
costs in the town and began to realize a 



refurbishment of the heating systems. USAID gave 
support to that activity. 

In January 1994 a US expert had helped Hungarian 
experts in providing DUNAQUA- THERM Co. with 
an energy audit. In the course of this co-operation 
interviews had been held in the Company from 
January 24 to 28, 1994 with the General Manager. 
the Technical Director, the Economic Director, and 
with the head of the District Heating Department, 
aiming at to carry out quick reviews on 
organizational, financing and tariff structure. 
technical operation of the company and on hear 
conservation projects. Water production and heat 
distribution facilities were investigated. An 
agreement was reached on equipment to be supplied 
for improvement of automation in heat substations. 
Experts assisted the Genereal Manager in handling 
problems of organizational and operational structure 
of the company. 

In May 1994 experts of JOMUTI Kft., on basis of 
the energy audit mentioned above, drew up a 
Development Strategy for the Dunaujvaros District 
Heating System (operated by DUNAQUA- 
THERM). Based upon this development strategy 
DUNAQUA-THERM began to operate a long term 
development program, assisted by USAID with the 
delivery of US made equipment. 

IMPLEMENTATION OF THE USAID 
PROJECT 

Modernization of consumer substation at Karolyi 
Mihaly street 8. 

Khrolyi Mihaly street 8. (K.M.S.), a district heated 
residential building of 40 flats, constructed of 
prefabricated elements in 1967, with 300 kW heat 
demand and 280 m31month domestic hot water 
(DHW) consumption, had been selected as a pilot 
project building, where the level of automatisation 
of the substation was upgraded. The building of 
Karolyi Mihaly street 7. (K.M.7.) was selected for 
reference in evaluations. Improvement of the 
heatinghadiator system, including introduction of 
consumption-related billing, and installation of 
DHW meters also took place in the project buiding. 
Radiators in the heating system have been equipped 

with Honeywell thermostatic valves and cost 
allocators which, together with metering the use of 
cold and domestic hot water in each flat separately, 
make possible a cost allocation proportional to 
actual consumption. The substation of the project 
building has been refurbished to up-to-date 
standards, improving overall efficiency, ensuring a 
reliable operation of the renovated radiator system 
and enabling an adequate monitoring and 
verification, by installing Honeywell regulation 
and control equipment. Reconstruction of the 
substation was based on changing to water-flow 
regulation with digital regulators which 
autonomously serve the regulation of the substation, 
and keep contact with a central supervisory 
computer. 

The refurbishment was financed partly by own 
resources, partly by credit from the German Coal 
Aid Fund. 

Equipment was installed in 1994, the staff is 
satisfied with them. The monitoring of energy 
savings started at the begining of the heating period 
of 1994195, in compliance with the Monitoring Plan. 
The company staff participated in the monitoring 
program and evaluation. Data collection was made 
with the installed meters, to facilitate consumption- 
related billing. Some measurements will include 
continuous data logging of different parameters. 
Data logging with short sampling intervals is 
essential for the determination of side-effects of 
interventions 

The main heat and water meters which are essential 
for identifying the real consumption were checked 
for their accuracy. These meters were tested and 
certified by OMH (National Office of 
Measurement), which was accepted as the proof of 
accuracy for the purposes of monitoring. Copies of 
certificates were obtained from the owners of the 
devices. 

Since heat consumption was not metered before the 
refurbishment of the substation,. we couldn't get 
data preceding the interventions. In order to get a 
clear picture on the effects of energy efficiency 
measures, Karolyi Mihaly street 7. was selected as a 
reference building. This is identical to the building 
of Khrolyi Mihaly street 8., as far as building 



envelope, structure and year of construction is 
concerned, but neither energy efficiency measures 
nor interventions took place there. 

In order to establish reliable information on the 
energy savings which were achieved due to the 
demonstration project, we compared heat 
consumption of the pilot project building with that 
of the selected reference building for identical 
periods. 

In order to check the reliability of collected data, a 
comparison was made between the energy 
consumption figures of the same building in 
consecutive years. A correct comparison obviously 
requires compensation for the effect of the weather. 
It is especially true in the direct case, since the 
winter in 95/96 was much harsher than many before. 
The compensation is done by using the degree-day 
principle. The amount of heat necessary for heating 
is proportional to the temperature difference 
between the room and outdoor temperatures. It was 
assumed that 20°C is to be maintained all along the 
heating season. According to Hungarian technical 
standards, the long-time mean value of outdoor 
temperatures is +4OC during the heating season. 
Thus the mean temperature difference in a 
"standard" year is 20-4=16OC. The actual 

temperature difference in year i is 20-t';, where t'; is 
the mean value of outdocr temperatures in the 
heating season of that year. If the 

space heat consumption of that heating season is 
multiplied by the factor 16/(20-t'i,) then we get what 
the energy use of the building would be in a 
standard year. This way a comparable figure is 
obtained. These figures are shown in the charts 
showing weather corrected data. 

The following three charts show the energy 
consumption of the project building (K.M. 8.) and 
the difference between that and the reference 
building (K.M. 7) in a monthly breakdown. 
Individual charts show the total heat consumption 
(Fig. I.), the space heating heat consumption (Fig. 
2.) and the DHW heat consumption (Fig. 3.), 
respectively. It is to be noted that the lighter 
columns show the energy use of building K.M. 8.. 
while the length of the darker columns mark the 
difference from the reference. It may also be worth 
remembering that since this difference columns are 
added to the light columns, the top of the columns 
mark the actual consumption of building K.M. 7., 
and the difference is always positive (i.e. K.M. 7. 
always used more energy than K.M. 8.). 

199610 11 12 199501 02 03 04 

Fig. 1. HEAT CONSUMPTION IN BUILDINGS K.M.8 AND K.M.7 



Fig. 2. SPACE HEATING HEAT CONSUMPTION IN BUILDINGS K.M. 7. and K.M. 8. 

Fig. 3. DHW HEAT CONSUMPTION IN K.M.7. and K.M.8. 
If the trends are observed from the charts, it is for space heating, nor DHW consumption of the 
interesting to note that neither the energy used project building did not remarkably reduced. 



breakdown. Individual charts show the total heat 
The following three charts show the daily consumption (Fig. 4.), the weather compensated 
energy consumption of the project building space heating energy consumption (Fig. 5.) and 
(K.M.8.) and the difference between the the DHW heat consumption (Fig. 6.). 
reference building (K.M.7.) in a monthly respectively. 
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Fig. 4. DAILY MEAN HEAT CONSUMPTION IN K.M.7. and K.M.8. 



Fig. 5. WEATHER COMPENSATED DAILY MEAN SPACE-HEATING 
HEAT CONSUMPTION IN BUILDINGS K.M.7. and K.M.8. 

Fig. 6. DAILY MEAN DHW HEAT CONSUMPTION 
IN BUILDINGS K.M. 7. and K.M. 8. 



The next chart (Fig. 7.) shows the total energy 
consumption data in the heating seasons of 

@ 1994195 and 1995196. Fig. 8. shows DHW 
consumption in the same time. The total savings 
are within the 656-818 GJIyear range, with a 
mean value of 734 GJiyear. This value gives an 
average of savings as 30.8 O h ,  which will be 
used for further calculations. It is interesting to 
investigate the origin of the savings. This is 

much easier if the space heating energy is 
examined alone, without DHW, according to the 
previous method. 

The investigation shows that less savings were 
achieved by the heating improvements 
compared to Domestic Hot Water. Savings in 
DHW are of 93,23-96,79 m3/year, which gives 
an average of savings as 47 %. 

Fig. 7. HEAT CONSUMPTIOrU'IHEATING SEASON 
IN BUILDINGS K.M.7. and K.M.8. 

Fig. 8. DHW CONSUMPTIONIHEATING SEASON IN K.M.7. and K.M.8. 



Economic analysis 

Savings were calculated on the basis of results in 
energy savings and by applicable tariffs. Economic 
indices such as simple payback time and internal 
rate of return (IRR) were calculated for the project. 

It is important to emphasise that the common idea of 
all economic analyses was to provide guidelines for 
further similar investments. 

The money value of savings were calculated with 
uniform unit energy prices in order to facilitate 
comparison. The prices used were obtained from the 
average of current tariffs in Dunaujvkos. The 
following prices were used for the analysis: 

Customer DH heat rate: 542 HUF/GJ ($3,6 US/GJ) 

Heat price at the heat source: 440 HUFIGJ ($2,9 
USIGJ) 

Total cost of installation (together with thermostatic 
radiator valves, heat allocators and DHW meters) is: 

HUF 1.470.000 -$ 10.000 US 

This is compared to annual savings which are 
322.960,-HUF - 397.828,-HUF (734 GJIyear) for the 
total energy use. This gives a simple payback of 
4 3 5  years and 3,7 years for the different heat 
prices, respectively. 

In the course of a sensitivity analysis, the effects of 
investment cost and unit heat price upon payback 
time was examined. The results are shown in the 
following chart (Fig. 9.). 

Unit price of h 
FVGJ 

Investment cost ( IC ) [IOOOHUF] 

Fig. 9. IMPACT OF INVESTMENT COST AND HEAT PRICE 
ON PAYBACK TIME 

A similar investigation was made regarding the the project. The results are shown in the 
link between the unit price of heat and IRR of following figure (Fig. 10.). 



IRR of the total project in Dunaquatherm 
IRR 

Fig. 10. IMPACT OF PROJECT LIFETIME AND HEAT PRICE ON IRR 

UTILISATION OF EXPERLENCES GAINED Leak detector 
FROM THE PILOT PROJECT The XLT-20 type Acoustical Leak Detector, 
Modernisation of substations delivered by Fisher Research Laboratory has helped 

reduce annual loss of hot water rapidly. By Experiences gained from the pilot project were 
utilised within the framework of the long term systematic application along the 53 km long district 

development strategy, in which 57 substations in heating pipeline network in the town, an expected 

buildings of public institutions had been targeted for payback period of the equipment will be about 0,46 

modernisation in 1994195, further in the course of year. 

refurbishments in the residential heating system Portable Ultrasonic Flow-meter 
(-20.000 flats), what began within the framework of 
a nine-year project. 

Eight residential substations and relevant 
heatinghadiator systems were reconstructed by 
Honeywell equipment and those in further 10 
buildings were made by Johnson Controls devices in 
the framework of the USAID project. Alltogether 
heatinghadiator systems in 3000 flats have been 
improved in the course of 1995-96. 

A long-term contract was also signed with the 
CEM's company on consulting and planning work. 

The Controlotron make Uniflow computer type 
Flow meter, model 994P5 GLMB-33, helped adjust 
heating water flow in the primary and secondary 
heating network systems, decrease scattering and 
push down the average room temperature by that. 

We suppose that the average room temperature with 
a proper adjustment (tuning) of the heating water 
flow in the secondary heating network systems 
could be reduced by 0,4"C. It means we can yearly 
save 2,4% and -23TJ energy, respectively. An 
expected payback period of the flow meter will be 
about 0,19 year. 



SUMMARY RECOMMENDATIONS 

The wide-spread use of district heating in the 
residential and public sector in Dunaujvaros requires 
improvement of its relatively poor energy efficiency 
and economic performance. This makes it 
necessary, among others, to introduce new measures 
and equipment to the district heat supply, to 
modernise systematicly all the 500 substations in the 
network. 

For any future considerations regarding similar 
projects, one of the major inputs for decision- 
making is a reliable information on the economic 
viability of such investments. Therefore it is an 
essential part of the monitoring actions not only to 
establish the achieved savings, but also to compare 
the financial benefits. Savings should be broken 
down to individual measures, wherever it is possible 
to evaluate the effect on economic performance of 
these measures directly. 
Since the financial background for energy saving 
projects is rapidly changing in Hungary and such 

investments are usually long-term projects, the 
analysis of the sensivity of financial viability to 
different influencing factors is also an essential part 
of the project. The factors will include energy-price 
change, inflation, devaluation of the national 
currency, etc. 

It has been found that projects of this kind result in 
benefits both on global and on local level. Energy is 
actually saved by such measures, which has a 
positive effect on the company's energy and 
financial balance, reduces environmental pollution, 
etc. On local level all projects provided advantages 
both to the customers and to the DH company. From 
one point of view these were supply side projects, 
from another view point demand side ones. Supply 
side benefits included more favourable operating 
parameters, reduced running costs while demand 
side advantages were comprised of increased 
comfort level, reduced or stabilised tariffs, 
individual control of energy use. 



JOMUTI Kft. ( JOgi Cs ~ ~ s z a k i  Tanhcsad6 Iroda ) 

A ckget a rendszen.altast kWet6en 
maganszemelyek alapitottrik azzal a cellal, 
hogy az alapitok es az egjiittmiikodii 
szakertdk tapasztalataival segitsek 
Magyarorsdgon az atalakulassal jar0 uj 
feladatok m e g o l ~ a t .  

Jogi b mQszaki tanacsadoktnt 

egyreszt cegek alapitiisaval, 
miikodtetbi& segitdsevel, 

masreszt az energia menedzsment 
szakteriilethez tartozo feladatok ellatiisaval 
foglalkozik. 

Ez utobbi teriileten kulon hemelhetd 

az iparvallalatok energia 
gazdilkodhshnak, kozuleti es lakoepuletek 
h6felhasznalashnak ellen6rzese, javaslatok 
kidolgozisa a hatekonysag novelesere, 

a tiivh6rendszerek 6s 
alrendszereinek mfiszaki-gazdasagi 
elemzese, korszeriisitese, iizemvitelenek 
optimalizalasa. vaiamint 

mindket teriileten beruhhzas 
el6kdszitesi, kiviteli terv keszitesi es 
finansziroziis szervezesi feladatok ellakisa. 

1996. & k n  tevekenydget a finn LPM ceg 
magyarorszigi kepvlseletevel. lemezes 
hksereldk osszeszerelesevel 6 a 
thvh6ellatiisban alkalmazott kompalct 
fogyasztoi hdkozpontok kdszitesevel Evitette 
ki. 

The company was founded by private persons 
following the political changes in 1989-90 
with the primary objective of assisting to 
solve the new problems of the transformation 
by utilising the experience of the founders 
and co-operating experts. 

The company is involved in 

the foundation of firms and companies, 
and providing assistance for their start- 
up and operation. 

performing jobs in the field of energy 
management as a legal and techmcal 
consultant. 

In this latter area the following fields may 
particularly be mentioned: 

auditing and supervision of energy 
management of industrial plants and 
energy use of public and residential 
buildings, devising proposals for 
improving efficiency, 

technical and economical analysis, 
modernisation and optirnisation of 
district heating systems and their 
subsystems and 

feasibility analysis, constuction design 
and finance management in both areas. 

The company extended its field of activity 
with representation of LPM Co. Finland in 
Hungary with assembly of plate type heat 
exchangers and with manufacturing compact 
consumer substations for dlstrict heating. 

1172 Budapest, AlmAsh6za u. 55. tel.+ fax: (36 1) 257 7369 tel.: ( 60) 3 14 336 

1 173 Budapest. Pesti u. 197. teI.+ fax: (36 1) 258 2963 



Miiszaki adatok: 
Maximalis iizerni homtrseklet: 
Maximilis iizemi nyomis: 
Maximalis probanyomis: 
HBcsereld lemez anyaga: 

H6cserdlB lernez vastagsiga: 
HBcsert5lok hdszigetelbse: 

Az LPhI LJ-2 liompnkt I16li6zpont 
LPM LS lernezes I16cser6liiiuel 6s 
s zabvhyos  ele~nelibol kisziil. 
Kicsi, nlegbizl1at6 6s kSnnyen 
beszerell1et6. Az LI'RI LJ-2 
kompakt Iib;k6zpontot a Finn 
T.ivfiit6si Egyesiilct tesztelte 6s 
jbvihagytn. Az LPAI ul6rnGkei 
sziirnit6gCpes prograntot 
fejlesztettek lii a I~ijltozpont 
1116retezisCre 6s szi1nul618sira, 
amely n ~n i r e t ck ,  sznbiiyoz6 
szelepek 6s szivattyilk gyot's 6s 
pontos kivil:lsztdsiirn nlknllnns. A 
progrnnlot nz LPhI k6pviselBi 6s 
forgdn1.u6i Ilaszniljfik, fiitfsi, 
l6gkondicioni1:isi i s  HhIV 
rendszerek tervez4sire. 

Primer es szekunder 
120 O C  vagy 150 "C 
1.6 MPa 
2.1 MPa ' 
Rozsdamentes ace1 
AISI 304 
0,7 nun 
30 mln-es ~svinygyapol. 
fcstctt f h  burkolatban 

FWsi cs HMV h8cserel8 teljesitrnenyei 
kill611b6zii menctrcndekkel 

Prim. I~Smerseklet I Szcc. hiir11crs6klet 

Az (irrririnlrrtlr o t  s:iilis&cs nrh  fok: 
0 tIdcserel6k teljesitnlcnye 
0 Primer / szekunder: I~drnerstklctek 

Teljesitmeny 
IkW/liGcser6lii] 

Primer / szekunder: n~asin~rilis iolyadekrinmok 
Primer / szekunder: nlasinlrilis ruegengedett 
~lyomdsesesek 
Knpcsol3si rajz vagy 1n5s inforn~ricio. ha eltCrd az 
nlnptol 
Tcnezelt szillitisi id3 
HGkozponti helyisdg 1nCrelei 

Alni) fe'elszerellst;,vr 
LSL fiilCsi 116csereld 
LSK K\IV It&xcrcl3 
Digitilis h6kozpo11t sz;hilyozo 
FiitCsi cs FL\.lV cirku!.ici5s szivaltyik 
Szivattyl szd~il!.ozL;k 

0 Eldro Cs szabil>ozu szclepek 
Hii- 6s nyo~nrisrucriiL 2s enCkel>k 
Elcktron~os csnt1;lkoi-iik 

0 Hiicscrcl3 szigctclclls~k 

A hiikozponti clcmck tipusa a vevd iiltal vilaszthsto. EIt6rB felszereltseggcl. kicgt;szitesckkcl Cs knpcsol.issal is rcndelhetd. 
(PI.: Egtij szcrint megosztott fiitesi L~Scsercl&kel, stb.) 

LPM Magyarorszagi KQpviselet Tel.+Fax: 
JOMUTl Kft. (36 1) 258 29 63 
1173 Budapest, Pesti u.197, Termeknlenedisec 257 73 69 



SUMMARY ON IMPLEMENTATION OF THE USAID'S ENERGY 
PROJECT FOR THE ERV RT. ( NORTH HUNGARIAN 

WATERWORKS) AND NITROKEMIA RT. 

Dr. W y  Szanisz.16 

1. ERV RT (KAZKNCBARCIKA) 

1.1. General nature of project 
At the competition of energy efficiency programme the 
~ R v  (regional water utility of Northern Hungary) Rt. 
obtained the following devices by Rendszertechnika Kft's 
agency within the scope of the US AID'S project No.1.: 
- 2 pieces universal reductor yokes, type: MX 1200 S 
- 1 pieces ultrasonic flow meter, type: UNIFLOW 994 
8, a m - 3  
- 1 piece portable computer, type: Compaq con& 
- 1 piece electric data collecting equipment, type: 
RUSTRAK 
Among the consumed energy carriers the electric energy 
is of high priority as regards both volume and cost in the 
&V Rt. and it represents about 70 percentages of the total 
energy cost. We have found project remunerative within 
two or three years in the domain of electric energy 
management. 
Within the scope of the USAID's project No. 2. the 
following projects will be come on: 
- water plant No.1. of Borsodszirhk 3 pieces Chesterton 
Pumps 
- water plant No.2. of Kazincbarcika 2 pieces Chesterton 
Pumps 
- water plant No.2. of Kazincbarcika 1 piece speed drive 
and programming unit, type: Allen-Bradley 
During August of 1995 a complete study was compiled for 
the above USAID's project No.2. which implies technical 
parameters of the machines installed now, the measured 
data, informations about envisaged equipments, as well as 
calculations for economy and energy conservation. 
During the summer of this year the installation plans of 
the delivered equipments i.e. those of the envisaged 
pumps, were done and the realization as well as putting 

into operation were performed in the month of 
September. 

1.2. Monitoring program 
Measurement and evaluation for the energy savings: 
- On the original system to perform measurements of state 
using devices received by the USAID's budget i.e. 
RUSTRAK device measuring power and UNIFLOW flow 
rate meter as well as the instruments of the plant and the 
measuring equipments individually installed. The base- 
line data to be measured for comparison are: flow-rate of 
water, volume of water, electric power, consumption of 
electricity, pressure, speed (r.p.m.). These data define the 
instantaneous diagrams measured in the different hours of 
the day and in different periods for the existing pumps 
(H=fQ, p=fQ, q=fQ as well as for the connecting pipe- 
line network. 
- Data will be gathered and recorded on the site of 
installation. 
- Units of pump will tested by instantaneous 
measurements to determine any deviation from the 
manufacturer's dab. This measurement will be carried 
out immediately following installation and monthly in 
later times. 
Instruments used for the measurements: 
- transportable ultrasonic flow-rate meter (USAID) 
- transportable electric power analyser (USAID) 
- transportable personal computer (USAID) 
- transportable pressure transmitters 
- transportable differential-pressure transmitters 
- transportable tachometer 
Evaluation of the energy savings means the difference 
between the values of the previous state and those of the 
new state and it will be calculated by: 
- specific value of kwh/m3 in the same hours of the day 



- specific value of kwh/m3 at the same conditions of 
operation 
- efficiencies of the pumps measured individually @ - data of production and electricity bill for longer periods 
(2 to 4 months, whole year later on) 
- The costs will be resulted from the data of consumption 
or rather they will be modified by cost savings expected in 
the maintenance costs. 
During the elapsed short time we performed several 
measurements to reach primary conclusions based on the 
comprehensive data of the meterings. 
According to the evidence of measurements the installed 
pumps fulfilled the evidence of measurements the installed 
pumps fulfilled the expected and envisaged values in most 
instances. 

13. Benefits of project by Plant Managers 
The installed new machines are hydraulically fitted in 
with the utility system while their electric energy 
consumption and claimed power are about the projected 
values, but these values will be more favourable after the 
adjustment of the machines. 
Consequently we have good hopes of the fulfilment as 
regards parameters of project, specially the envisaged rate 
of return. 
After the measurements and experiences of one whole 
meteorological year we can give a final opinion about the 
good quality of the spF-drive installed at the well, since 

@ it has to follow optimally the seasonal fluctuations in the 
output of well-water of the well-pump to be controlled. 
Here savings in energy and cost will be resulted from the 
abandonment of the throttle-control at the well-pump as 
well as an effect diminishing maintenance will be 
produced from the operation of production controlled by 
speed-drive sparing well. 

2. NITRO&MIA RT. 

- to make continuously available specifics of the energy 
conversion 
- to make possible the most economical operation of the 
production equipments with the knowledge of the 
customer needs 
on theconsumer side: 
- to make possible the array of supply network to be 
chosen the most advantageous with knowledge of the 
customer needs 
- to diminish losses of conveyance 

22. Condenser project 
200 kVAr condenser of the USAID project No. 2 was 
installed about 1 year ago and it is operating continuously 
and reliably. 
Measurement and evaluation: 
On the site of installation (at the 0.4 fkV secondary side of 
the transformer) to measure active and reactive powers 
(averaged values for 15 minutes) in two cases: condenser 
will be on and off. 
Harmonics and possibly flickering will be measured 
Power factors (cos g, 1 and cos g, 2) will be calculated 
from the measured data (PI, Q1, P2,Q2). 
Calculation of the energy and cost savings. 
cos cp 1 = 0.79, cos cp 2 = 0.92 
energy = 350 kWh/month 
result = 2 million Ft/year 

23. Benefits of project by Plant Managers 
At Nitrokemia Rt. consuming of electric power and steam 
are the greatest. 
In the scope of USAID 1. project expertes of Rendszer- 
technika Kft. determine the energy saving possibilities and 
the 2. project brought concrete results, as well. 
Results are: 
- expense saving by the installed condenser 
- reduction of steam loss by the measuring instruments 

2.1. Steam Meter Project 
The central power station of the Nitrokdmia Rt. generates 
heat in a volume of 1 360 000 GJ per year. 
In the scope of the USAID's project steam metering 
devices have been installed into beginning section of the 
magistral lines of distribution. 
The steam volume supplied via magistral lines amounts to 
8 1 to 82 percentages of the annual output. 
The steam supply is to meet the Nitrok6mia Rt.'s needs for 
technology and heating. 
Implementation of the metering enables: 
on the production side 
- to collect data hourly 
- to know structure of customer data for 24 hours 
- to be acquainted with periods of peak and valley in the 

a consumption 



System Technique Development C. L. 
1088 Budapest, Vas u. 15/b. 

Telefon: (36-1) 117-3370.138-1638 Rendszer integrcitor 
Telefax: (36-1) 117-3370 Rendszertechnika Kft. 

A Rendszertechnika Fejleszt6 Kft-t a tobb mint 40 6ves Villamosenergiaipari Kutat6 Int6zet (VEW 
alapftotta 1990-ben az Int6zet Rendszertehcnika F&sztAlyBMl. A c6g f6 tevkkenysegi kiirei: ener 
giagazdilkodhi rendszerek tervezkse, k6dolha, mkrkse, energetikai mkrnokirodai tevkkenys 
villamosenergia rendszertervek kidolgozha, f6vdlalkozh &gstratkgi&, Btalakitisi tervek, r6s I vek rendszerbe integdka. I 

diagnosztikai m&sek 
helyzetfelrn6rh. szervez6s 
min6skgbiztosit.iis, termkkfelel6sdg 

0 tanBcsadh 
terhelis regisztdk i s  ki6rtekelbs 

, f6viillalkozk 

I 
Referendhk: MVM Rt.. E L m  Rt., D ~ ~ A S Z  Rt,  DI~DASZ Rt., TITASZ Rt., O V n  Rt.. PV, 

MOL Rt. (DKV Stfialombatta). Szekszkdi Hhipari Vhllalat,VereMly Techniku~n. 
stb., N I T R O ~ M I A  Rt., BRV Rt. (Kazincbarcika) 

I EgyiittmOkiidkek kiilfloldi dgekkel: ABB, Schlumberger, Landis-Gyr, Siemens, USAID I 

Nyitott a Rendszertechnika Kft. tovkbbi fij thi ik,  tevkkenyskgek, v&llallcoz&sok f o g a d h h ,  mis vfd- 
lalkoz6kka1, tfirsasigokkal, szakkrt6kkel kozos krdeM egyiittmCikijdBsre. 

KCrjiik, forduljanak hozzhk bizalommal szemklyesen. telefonon vagy telefaxon. 

A feladatok, a problkmak megoldasa Rendszertechnikaval. 



fJj s s z o l g ~ t a ~ k :  
teljes k M  innov6ci6 

0 energia auditok 
tarifa vizsgklat 
DSM, integrklt forrktervezQ 

0 minBsbgi paramCterek mkrbse 
zavartat5si mkresek 

0 katasztrbfa riasztb 
0 fesziilts6g szabilyoz% 

kijmyezeti hat5svizsghlat 
0 energetikai szerz6dbsek 

vev6, fogyaszt6i elemzks 



Developments in the Global Energy 
Efficient Marketplace 

Part 1: The Association of Energy Engineers 
Albert Thumann, P.E., CEM, Executive Director of the Association of Energy Engineers 

The Beginning 
In 1977 the role of the energy engineer and the energy 
manager was not defined. When the Association of 
Energy Engineers (AEE) embarked on its mission to 
promote the information exchange in the emerging 
energy marketplace it also needed to define the role of 
the energy engineer manager. The energy engineer 
emerged as the systems integrator who utilized all 
technologies l?om lighting to heating and air 
conditioning to makeing buildings and plants more 
efficient. The energy manager needed a fundamental 
understanding of the efficient technologies involved but 
also needed expertise in fmancing energy projects and @ purchasing fuels. The Association of Energy Engineers 
is comprised of engineers and managers from all 
disciplines including professionals with electrical, 
mechanical and process backgrounds. In addition, AEE 
members come fiom various segments of the 
marketplace as indicated in Figure 1. 

111 FIELD OF EMPLOYEMENT 

Consultant 
Equipment Supplier 
Architect 
State, Local or Federal Government 
I Contractor 
Educator & R&D 
Energy User (Building, Plant & Facilities) 
Other 
Utility & Energy Supplier 
Developer & IPP 
PERCENT 

Figure 1: Field of Employment 

The true strength of AEE is that it brings together 
consultants, end users and utilities in an important 
forum to share information. The mission of AEE is to 
promote the scientific and 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 
Hungary 
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 Y rograms 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 198 1 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 
(CWQP) 
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 refresher course and a 
four hour exam. 

Internet Access 
The Association of Energy Engineers has established a 
home-page 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. T o  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. Ln 
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 W A C  Pump Systems 
Optimizing the Performance of Motors & Drives 
Upgrading W A C  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 fiom 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 
first-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 Marlcetplace 

-- 

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 fmd out market trends and evaluate the 
effectiveness of various energy products. The results 
below are based on 949 responses and was issued this 
year. 

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. 

v ~ a y ~ w o  Cooo P w a  VERYPOOY 

Energy Management Systems X.6% 53.9% 7 05. 5% 

Thermal Storage 11.2% 58.056 27.8% 3.09: 

Ltghttng Eff~oency Prducts 56.2% 39 3% 4 4% 1% 

Waste Heat R~rovery 7 57 2% 21 9% S"!" 

Cogenerauon 17 6% 51 2% 28 1% 3 2%. 

Waste-to-Energv Plants 10 041. 39 3% 43 3% 7 4'1. 

Efficiency Motors 29.9% 59.7% 9 8 %  .X:, 

Adlustable Speed D n w s  36.6% 54.0% 8 8% h% 

Interrupt~ble Power Supplies 12.2% 53.7% 31 TI. 2 3%. 

Gas Cwlmg Equtprnent 10 4°K 19 6% 36 P' 1 7 1 ,  

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 Installation in Next 
12 Months 

Selling Energy Management Services 
In selling energy 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 

11 O/O 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 

a Supplier if Utility Rates Were Lower 

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. 

Lalin 7 - l u r o p e  ' Asia ' Alrica ' Middle  ' Russia ' Chiw ' 
America l a s t  

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 h o w  
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 
~easurement 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. 



This protocol can be obtained electronically on the 
World Wide Web by accessing the US Department of 
Energy's "Energy Effkiency and Renewable Energy 
Network (EREN) homepage at www. eren. doe. gov. 
A free copy is availabe fkom 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 Energy 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 
future. 



The 
Association of Energy Engineers 

in Hungary 

T. Jhzay 
President AEE Hungarian Chapter 

Professor, Technical University of Budapest 

USAID energy activity started in Hungary 
shortly after the collapse of the communist political 
and economic system. US representatives appealed 
to the new Hungarian government, that took office 
after the fust free election, with offers of support 
already in September 1990. To ease the energy 
supply crisis in the region first for the 1990/91 
winter, President George Bush announced the 
Emergency Energy Assistance Program in Prague 
in October 1d90. Beneficiaries of this program 
were Bulgaria, Czechoslovakia, Hungary, Poland, 
Romania and Yugoslavia. The Hungarian Ministry 
of Industry and Trade started to prepare the 
implementation of this Program immediately. 

The Emergency Energy Assistance 
Program started in Hungary on February 15. 1991 
with four components. Namely: 

1. Energy Efficiency in Industries 
2. Energy Efficiency in Refineries 
3 .  Petroleum Procurement Training 
4 .  Energy Pricing Training 

Component 1. became the most successful 
among the four components of the Emergency 
Energy Assistance Program. In the framework of 
it energy audits were made by Hagler, Bailly 
assisted by EGI Contracting Engineering Co., one 
of the Hungarian companies with a good historical 
record in energy conservation engineering. 
Instruments and equipment of a considerable value 
were donated to each of the audited companies in 
line with the demands identified in the course of 
the auditing. EGI too has got a certain share of the 
instruments for its contributions to the Program. 

The Emergency Energy Assistance 
Program, and Component 1. particularly, was 
pointed at identification of no cost and low cost 

energy saving potential at the companies. At the 
same time the audits uncovered medium cost 
medium term cases as well. Finally higher 
investment demand cases were registered too for 
the longer term. 

Results of Component 1. covering a wide 
variety of industry branches (BUSZESZ /alcohol 
and yeast, BUDAFOKI P A P ~ G Y ~  /paper, 
F ~ V ~ O S I  SmIPAR /bakery, OROS- 
OVEGGYAR /glass, BUDAPEST1 
VEGYIM~^~VEK /chemicals, MOTIM /alumina, 
CSEPELI /copper and brass, F ~ T A V  
/district heating) were presented to the public in a 
two days seminar with 300 participants, organized 
by USAID and the Hungarian Ministry of Industry 
and Trade on January 23-24, 1992, 
Representatives of the equipment suppliers 
attended the seminar also and contributed to the 
technical program of the sessions. 

As ann outcome of auditing and the 
efficiency improvement measures 7.7 million USD 
energy saving has been achieved at the eight 
companies covered by the program. This sum 
represented 12% of the energy bill of the 
companies. Return of investment was shorter than 
one year in average. 

.USAID support has been continued in 
framework of the Regional Energy Efficiency 
Project. As part of this project, among others, in 
1992/93 Phase I1 of Component I started with three 
main items on the agenda. Namely: 

Training of private energy managers and 
consultants. 
Running efficiency projects by the trained 
energy managers. 
Support of NGOs. 



The training was a Certified Energy * Manager (CEM) course run by the Association of 
Energy Engineers. Selection criteria for admission 
were: private enterpreneurship in energy efficiency 
already going on or being commenced, engineering 
background and an acceptable command of 
English. The course in general was held in 
Hungary but the final, 10 days long, preparation 
and the examination took place in Atlanta. 

Out of the 15 applicants finally 9 trainees 
finished the course and passed the examination 
successfully. They are the CEMs active in Hungary 
since 1993, who constitute the core of the AEE 
Hungarian Chapter. 

The next step of the above outlined 
program was to find and select projects for the 
fresh CEMs where they can demonstrate their 
skills. Hagler, Bailly - as main contractor of 
USAID - was still a supportive partner of the 
CEMs, but in this phase the companies, where the 
energy audits and efficiency measures were made, 
had yet to pay for the work done. USAID has 
financed a part of the purchase of instruments and 
equipment nwessary in this efficiency project. 
USAID1s share in the financing was cqnsiderably 
lower in this phase than in - in the introduction 
mentioned - first, starting phase of the program. 

Seven of the fresh CEMs took part in this 
phase of the program. A detailed report on this 
energy efficiency projects is the main item on the 
agenda of the ,,Energy EfSiciency Market 
Development in Hungary" conference to be held 
in Budapest on November 15,1996. 

Finally as a fulfilment of the third point 
of Phase 11, the Hungarian Chapter of the Atlanta 
based Association of Energy Engineers has been 
established in Budapest. AEE Hungarian Chapter 
has by now 24 members. Membership spreads 
beyond the borders of Budapest to some major 
centers of the economy in the Hungarian 
countryside too, contributing by this to the 
decentralization of economic power and activity. 

A pleasing feature of the AEE Hungarian 
Chapter is the presence and activity of young 
engineers in it. The strong ties of the Chapter to 
the Technical University of Budapest and the spirit 
of enterpreneurship, which is characteristic of the 
Hungarian youth and last but not least the 
perception of business opportunities in energy 
efficiency bring a number of well trained and 
talented graduates and Ph.D. students to the 
Hungarian Chapter. The Chapter in general and 

the two university professors among the chapter 
members particularly pay attention to recruit new 
members from the best of their classes. 

The university connection works on the 
opposite way as well. Knowledge and experience 
collected in the energy efficiency activity through 
the Chapter, brings a lot of up to date and 
interesting information, case studies and attracting 
examples in the teaching process. 

Coming to the more general featuring of 
the energy / energy efficiency situation in Hungary 
and in connection with this to AEE's role in 
today's Hungary one has to stress that there is 
plenty of room and plenty of demand for energy 
efficiency activity. 

Hungary is on its way of transition from a 
centrally planned, ideology-driveneconomy to the 
market economy of the 21st century. Like all the 
Central European counhies we have the 
unprecedented task to transform an omelet into 
fresh healthy eggs. In this transition a sound 
energy economy, efficient and effective use of 
energy plays an important role. 

Just to outline the general situation one 
has to mention that Hungary is heavily (more than 
50%) dependent on energy imports and this 
imports are rather one-sided. Namely with the sole 
exception of the Adria-pipeline, Hungary has oil 
and gas pipeline connections just to the CIS 
countries. Despite of this unbalanced situation 
Hungary has had no energy shortages, or supply 
intemptions in the last 35 years. Energy supply 
was continuous and reliable. Even the high voltage 
(750kV), high capacity (2000 M .  electric 
transmission line worked well and for a while. 
Hungary imported nearly 30% of its electric power 
from the former Soviet Union. Since the end of 
Soviet occupation and disbanding the Warsaw Pact 
and COMECON, diversification of energy imports 
is a priority and certain progress in that direction 
has already been achieved by now. 

Concerning energy efficiency and energy 
intensity one has to mention first that the 
Hungarian energy consumption is 3 toekap, year. 
That is practically the same as the per capita 
consumption of the economically eminent Japan. 
Taking just this indicator in account, one can not 
speak about energy squandering in Hungary. But 
looking at the value added that the Hungarian 
economy produces while using this acceptable 
amount of energy: the toeIGDP energy intensity 
indicator, the picture becomes quite bleak. The 
energy intensity in Hungary is at least three times 

J- 



higher than in Japan and so mainly not because the 
toe counter, (energy consumption) is big, but 
because the denominator, the GDP is small. 
Explanation of the situation lays in the faulty 
economic policy of central planning, where 
material processing was overdosed and 
manufacturing of high quality products was 
neglected. 

In the last years a number of energy 
guzzler, low income industries were fully or 
partially closed and by that the total primary 
energy demand has decreased. Looking at 1993 
data, primary energy supply intensity per unit of 
GDP in Hungary was 0.73 toe11000 USD, 
compared with an average ratio of 0.40 toe11000 
USD in the OECD. The high energy to income 
ratio makes Hungary vulnerable to oil - and in 
general - to any energy price shocks which can not 
be ruled out surely in the future. Restructuring the 
product mix, increasing the share of high added 
value items in industrial production, increasing the 
share of the service sector seem to be the strategic 
directions that may improve Hungary's energy 
intensity indicator. 

Parallel to the industrial and economic 
restructuring outlined above, a lot of mpgement 
and technical ways and means of energy efficiency 
improvement have market potential in Hungary. A 
huge market potential that presents itself for 
energy efficiency business, where AEE itself and 
the AEE trained Hungarian CEMs may show up 
and demonstrate their skills. 

Society and the economy as a whole is (or 
at the latest after the 1. of January, 1997 will be) 
very receptive to energy efficiency measures and 
ideas. For starting in January 1997 finally and 
after all, cost covering and real value reflecting 
market prices will be introduced in the Hungarian 
economy. A very serious decision and action 
which was delayed by the Government as long as 
possible at all (or a bit even longer). An action 
that will send to the economy correct signals and 
make the economy more healthy by that, but at the 
same time, under the prevailing general income 
situation, makes financial compensation for the 
really needy unavoidable. In my guess those who 
really need a compensation represent about 25% of 
the population and a very little fraction of the 
energy consumption. In this way just a very small 
fraction of the energy bill will be compensated on a 
strictly social basis instead of subsidizing the 
energy consumption of the whole economy and 
society. 

All this means that the stage is set for the 
energy efficiency business in Hungary by Januarry 
97. What AEE and AEE Hungarian Chapter can 
do in the given situation is, to start to prepare 
projects right now. Doing so our starting speed 
will not be zero in January 97. 

AEE Hungary has to take in consideration 
the Government's Action Program for Energy 
Conservation. This Program envisages energy 
savings in the range of 6% to 30%, depending on 
availability of finances. For the first ten years the 
Program estimates a 420 to 2100 million USD 
investment in energy efficiency, 10-15% of which 
should be government funding. The expected 
energy saving for this period is 60 to 120 PJ, 
depending on how much money can be channeled 
in the energy efficiency business. For the second 
ten years investment estimates are 1.2 to 4.0 billion 
USD and expected energy savings 190 to 300 PJ. 

Financing remains the most M ~ c u l t  part 
of the process not least because financial 
infrastructure is in a relatively early stage of 
development. According to International Energy 
Agency proposals the Government could and 
should improve access to finance by. 

Sovereign guaranties to allow 
international financial institutions to 
develop credit lines or revolving funds for 
energy efficiency investments through 
local banks, or to lend to municipalities, 
district heating companies and public 
institutions. 

Participation with bilateral donors in 
establishing guarantee funds to manage 
risks associated with efficiency investment 
financkg. 

A legal and f ~ c a l  framework for the 
development of energy service companies 
and third party financing, an area in 
which Hungary lags behind some other 
countries in Eastern Europe 

' The Hungarian Government's Action 
Program and the -international Energy Agency 
proposals correspond with the aims, ideas and 
practical methods of AEE. Aware of the facts and 
taking full advantage of its AEE Atlanta 
background .AEE Hungarian Chapter can step in 
the new era of real energy prices confidently and 
with dynamism. 

For a successful AEE Hungarian Chapter 



Co-operation and communication inside 
the Chapter and to Atlanta as well has to 
be intensified. 

An aggressive public relation campaign 
has to be started. 

The training of new Hungarian CEMs has 
to be solved on a Hungarian teaching staff 
basis with an AEE Atlanta support and 
supervision in Hungary. 

Summing up, energy efficiency market 
development in Hungary has made a considerable 
progress during the years behind us. Starting with 
projects on a grant money basis and continuing the 
activity with considerable USAID support AEE 
Hungary is on the doorstep of comprehensive 
project definition and co-financing on commercial 
terms. American experience in ESCO activity 
remains extremely valuable for the Hungarian 
CEMs. General economic boundary conditions in 
Hungary move in the direction that sets the stage 
for grand scale energy efficiency market 
development in the near future. 



AEE CHAPTER STATUS REPORT 

And& Morenth 
President Elect 

AEE Hungarian Chapter 

HISTORY Treasurer: Gyijrgy Virigh, CEM, 
Secretary: Lkzl6 Soh,  CEM. 

Background 
Establishment of the AEE Hungarian Chapter (further Changes in Chapter by-law 
Chapter in the text) was rooted in the USAID funded (a) Mikl6s Gellert resigned from Vice Presidency in 
Regional Energy ~ffikiency Project, in the second phase July, 1995; 
of the Emergency Energy Assistance Program. A n d h  Morenth elected by the General Meeting of - - .  -. 

the Chapter as President Elect (Vice President) in 
Founding members of the Chapter were 9 CEMs, trained February, 1996. 
and qualified by in lW3' On One handy and '''ID (b) Location of Chapter Headquarters changed from 
selected participants of the Emergency Energy Program, 7636 Pas ,  Barackos lit 24. to 
on the other hand. Founding membership was of 12. 1154 Budapest, Domahiha utca 28. 
USAID financed three year dues payment for all 
founding members to AEE International, Atlanta, in PRESENT STATUS OF THE CHAmER 
1993. 

The Chapter was registered as a Hungarian Association 
of Energy Engineers, in accordance with Hungarian law, 
after having received the Chapter Charter, on the basis of 
approval of Chapter Bylaws in Atlanta. 

Date and Place of Registration in Hungary 
June 2,1995, Pks ,  Baranya County. 

Founding Officers of the Chapter 
President: Prof.-Dr. Tam& JJgszay, Hungarian 

Representative to Energy Efficiency 
Project 1992-96, Point #3, (Support to 
Co-operation with Non-Governmental 
Organisations), 

President Elect 
(Vice President): Mikl6s Gell&t, CEM, 

Legal Status 
Status of the Chapter in Atlanta is International Chapter 
in Region VI. . 
Status of the Chapter in the Hungarian Law is 
"association", which permits a limited scope of 
enterpreneurship. 

Membership status 
Membership of the Chapter is of 24 at present, 12 of 
which are members, 9 student members and 1 associated 
member. All members and student members are of good 
standing. AEE Atlanta confirmed dues payments quite 
recently. 

Financial Status 



Income of the Chapter is from membership dues 
payment. Members pay HUF 10.000, student members 
pay HUF 1000 per person in a year, which cover 
international and local dues. International dues to be paid 
have been defined by AEE International, Atlanta, for 
members as $30 US (HUF 4500) per person, for student 
members as $5 US (HUF 750) per person. Local income 
of the Chapter after deduction of international payments 
from dues paid by the membership (HUF 80.000 in a 
year) does not cover administrative costs and Chapter- 
maintenance of equipment. 

Professional Status 
Professional status of the Chapter is of a high level. (See 
ANNEX 1.) 

MISSION STATEMENT OF THE CHAPTER 

The Chapter is - in harmony with the Mission Statement 
of the Association of Energy ~ngineer's' - to promote 
energy efficiency, and environmental technology in 
industries, institutions in form of co-operation among 
energy professionals, for the benefit of the Hungarian 
energy industry. Chapter members provide variety of 
consulting engineering services in the field of energy 
efficiency, ranging from energy audits, feasibility 
studies, project financing and management consulting. 

ACTIVITIES OF THE CHAPTER 
, 

Chapter members, who were trained and certified in the 
framework of USAID supported Energy ~ f f i c i e n c ~  
Project Point #1, in 1993, worked out and implemented 
energy efficiency projects in Point #2, in different 
industrial plants and institutional buildings, from 1993 to 
1996. Presentations and panel discussions in the morning 
session gave insight to that. 

As a chapter they were actively involved in an 
introductory conference to energy professionals, 
institutional and governmental officials in May, 1994, at 
the Technical University, Budapest, further in organising 
the USAID sponsored conference on "Expanding the 
Energy Efficiency Market in Central and Eastern 
Europe", held in Budapest at the Hotel Grand Thermal 
on June 12-16, 1995. 

'The Association of Energy Engineer's mission is to 
promote the scientific and educational interests of those 
engaged in the energy industry and to foster co-operative 
action in advancing the common purposes of its 
members and to promote activities designed to enable 
the industry to be conducted with the greatest economy 
and efficiency. 

The Chapter holds meetings in every month. Attendance 
is in average about 50%. The program of meetings is 
dominated by administrative questions this year. 

Chapter members received equipment donations in the 
framework of their CEM training. Chapter treasurer, 
Gyijrgy V a g h  worked out a scheme of leasing 
agreements, what improves registration and report on 
utilisation of the equipment and helps making 
maintenance better controlled. 

OBJECTIVES OF THE CHAPTER 

Short term objectives (1-6 month) 
Improve administrative work of the Chapter, both on 
organisational and technical level. 
(i) Department Leader of Department for Energy, 
Technical University, Budapest, Dr. Lkzl6 Riidonyi 
is so kind to take over the trouble of Chapter 
Secretariat, in a part-time work of his doctorandi and 
one of the secretaries at the department. Work started 
with taking part in organisation of this conference. 
(ii) Technical level of communication of Chapter 
members must reach a minimum standard very soon. 
Increase membership of the Chapter with 
(i) energy professionals, who have already indicated 
willingness to that; 
(ii) corporate sustaining members. 
Start improving publicity of the Chapter by regular 
publications; 
Improve exchange of professional information at the 
Chapter meetings, consequently; 
Launch scholarship program for student members, in 
harmony with those organised by AEE Atlanta. 

Medium term objectives (within 2 years) 
Promote participation of adequate Chapter members 
in USAID supported follow-on projects and in any 
other energy efficiency projects. Improve Chapter co- 
ordination in project definition and implementation; 
Make up a scheme of training and certification, make 
it workable, in harmony with 
(i) AEE programs; 
(ii) USAID supported follow-on project conceptions; 
(iii) training programs of other organisations of 
energy assistance. 
Find potentials for local participation in training and 
certification. 
Improve financial status of the Chapter 
(i) by increasing membership, 
(ii) making publications, 
(iii) collecting fees for leasing US equipment, 



(iv) by increasing the role of Chapter expertise in 
organising local and international meetings and 
conferences. 
Promote to turn the scope of work of Chapter 
members from consulting engineering towards 
comprehensive project engineering and build up an 
ESCO-like image of the Chapter on the basis of that. 
Initiate partnership with, and/or associated 
membership in Energy Associations, Environmental 
Organisations and energy related NGOs. 

Long term objectives (within 5 years) 
1. Make the Chapter financially self-sustaining. 
2. Make the Chapter capable to work as an ESCO or as 

a partner of financially strong ESCOs in 
comprehensive energy efficiency projects. 

SUPPORT DEMANDED TO THE CHAPTER 

Application for USAJD Assistance in 1995 
Dr. Tamb Jgszay, Chapter President, submitted a project 
proposal to US Agency for International Development, 
Bureau for Europe, Energy and Infrastructure Division 
on August 10, 1995 for the following three activities: 
1. Certified Energy Manager (CEM) Training Program 
2. Introductory Publication 
3. Computer for AEE Chapter and E-mail Access to 

Members 
Total estimated cost of proposed activities was $75.000. 
No official feed-back'obtained on this application yet. 

Updating the submitted application 
General scope and overall background of the application 
is still valid. However the main accent would be laid first 
on co-operation among Chapter members and that with 
institutional and business partners of the Chapter. E-mail 
should be considered as a tool of basic communication. 
Administrative work of the Chapter secretariat must be 
compensated in a reasonable way. No computer is 
needed from assistance by now, but more E-mail access 
is required to make all members accessible by that. Nine 
already have E-mail address (including five student 
members). Fifteen others should be taken into account to 
begin with. Not monthly account payment is of real 
importance, but a well smctured data base software for 
one computer in the Chapter. 

Financial support to Chapter publicity is still worth 
considering. Well defined scope and outlook of a 
publication may help build and maintain an image of the 
Chapter, the global AEI network and that of the whole 
assistance program. It can 
information, what conferences try 
basis. 

better disseminate 
to do on an ad hoc 

Certified Energy Manager (CEM) training is only one on 
the AEE menu list. Accent has changed, as far as the 
title of training and certification is concerned. The main 
stress within the subject should be laid upon practical 
information and filling up gaps in awareness, such as 
financial preparation and implementation of 
comprehensive projects, build up and hold connections 
to funding institutions, etc. Importance of local 
participation in the process cannot be emphasised 
enough. It does include significance of use of local 
language and special local expertise. 

Summing up the updating conception of the submitted 
proposal, it is kindly requested to get a feed-back upon 
the framework of potential scope and scale of financial 
support to the Chapter soon. Chapter starts to work out 
details immediately. 

ACKNOWLEDGEMENTS, 

to USAID Bureau for Europe, Division of Energy and 
Infrastructure in Washington and to the AIDRep 
Office in Hungary 
Thanks and friendly regards to Robert Ichord, Robert 
Archer and to Leonard Rogers who have taken part in 
USAID support to the Hungarian Energy Sector since the 
very beginning. The same applies to Ira Birnbaum in 
Washington and Bruce Abrams in Budapest, who newly 
joined the deal, but have contributed a lot to that. 

to Hagler Bailly Consulting, Inc, 
Some of ours got acquainted with David Keith, as that 
time Principal of RCGiHagler, Bailly, in late 1990. Our 
co-operation has always been featured by an "esprit de 
corps", a very friendly relation. Thanks and special 
regards to David Keith, Director of Hagler, Bailly 
Consulting, Inc., by now, as well as to Mark Oven, 
Laurent Pommier, Michael Ellis and others for direct 
work in project co-ordmation and conference 
organisation. The same applies to Dr. G6za Homonnay, 
local representative of Hagler Bailly in Hungary, for his 
significant contribution to the CEM training 
organisation. 

to AEE 
Thanks to AEE Atlanta, as our "Mother Organisation" in 
general, and personally to A1 Thumann, Executive 
Director, and Barbara Stroup, Executive Administrator, 
in particular, for their invaluable help given and care 
taken in the course of establishment of the Chapter. 

to ELECTROTEK, as Prime Contractor to USAID in 
the follow-on project 
Personal regards to Charles Smith, Vice President, to 
Larry Markel, Vice President and Project Manager in 
Hungary, to Dennis Watson, project specialist and to 



George Reeves, consulting partner to Electrotek, in the 
multiannual follow-on USAID project. 

Thanks to all, who accepted our invitation to this 
Meeting and Conference, especially to 
- the Ministry of Industry and Trade, personally to Dr. 

Mikl6s Po&, Director for Energy Co-ordination, for 
representing the Hungarian Civil Service at the 
Conference and for giving us some hint about 
governmental efforts aiming at to improve energy 
efficiency in Hungary today; 

- the Hungary-EU Energy Centre, Ian Brown, Senior 
Advisor, for information about an EU based revolving 
fund and about potentials in preferential project 
financing under commercial terms; 

- the GEF administration, for promoting the "treble E 
concept (Energy-Environment-Economy) in practical 
terms; 

- International Financing Institutions, such as IFC and 
EBRD, for their efforts and initiatives for promoting 
energy efficiency funding facilities by co-financing. 

- to all speakers and contributors to the work of the 
Meeting and Conference. 

Thanks again and best wishes to all of you. 





Membership offers unique opportunities for you to gain 
INDUSTRY SURVEYS. As a member of AEE, you have key 

access to both the vital information you 
need and the peer professionals whose 
expertise can help you achieve your 
goals. AEE provides a framework within 
which you can network and promote 
your business interests, and, through its 
programs, enables you to acquire the 
"tools" needed to maintain your com- 
petitive edge into the next millennium. 

PUBLICATIONS. 
AEE members automatically receive 

complimentary subscriptions to four 
professional publications: 

Energy Engineering, published since 
1904, is an 80-page, 6" x 9" softcover 
technical journal issued six times a year; 

Strategic Planning for Energy & the 
Environment, in the same format, is 
published four times yearly; 

*Energy User News, a monthly, and 
*AEE Energy Insight, a high-quality 

newsletter published twice each year 
focuses on the accomplishments of the 
Association proper as well as its members. 

(comparable annual value of subscrip- 
tions to these four publications, if ordered 
separately, would be $299.50 a year.) 

Each year, AEE polls its members on 
vital issues affecting the profession. 
The Salary Survey, AEE Member Opinion 
Survey, Energy Services and Demand- 
Side Management Survey, along with 
the Cogeneration & Competitive Power 
institute Survey, are published in issues 
of AEE Eneray Insight. The complete 
survey is distributed to corporate 
members. These surveys reflect how 
the industry is changing and keeps 
members abreast of important trends. 

CONTINUING EDUCATION. 
The Association offers numerous 

continuing education programs across 
the country for which members receive 
a special discount. Additionally, mem- 
bers receive a 15% discount on techni- 
cal books offered through AEE. 

CONFERENCES & EXPOS. 
AEE shows are held several times 

during the year. Each conference and 
show features the leading experts in 
the industry, as well as a multidimen- 
sional expo. AEE's fall convention in 
Atlanta-the World Energy Engineering 

Lertification enables you to remain in the forefront of your p 
To help raise the professional standards 
of certain key disciplines within the 
industries it serves, AEE has developed 
a number of important certification 
programs. Through certification, our 
industry's professionals demonstrate 
that they have achieved high levels of 
competence in specialized areas. 

Certified Energy Managers 
Program (CEM) 
Started in 1981, the CEM Program 

now comprises some 2,196 profession- 
als and represents a veritable "Who's 
Who in Eneray Management." The CEM 
Pmgram has gained strong acceptance 
nationwide, as evidenced by corpora- 
tions using CEM as a prerequisite in 

job descriptions and by government 
agency specifications that require the 
c&nsel or services of a C E M ' ~ ~  desig- 
nated by AEE. In addition, the U.S. 
Agency for International Development 
has sponsored the CEM Program in 
eastern European countries. 

Certified Co eneration 
Professiona f Program (CCP) 
The Association of Energy Engineers 

initiated the Certified Cogeneration 
Professional Program to award recogni- 
tion to those qualified professionals 
involved in the cogeneration field. The 
designation "CCP" identifies individual 
who have demonstrated required 
knowledge of the principles, practices, 



~mpetitive edge - today 
Congress-now in its 19th year, is the 
flagship event featuring 176 technical 
presentations and 450 exhibits. The 
concurrent Environmental Technology 
Expo, OSHA Compliance Expo, Energy 
Service & Power Marketing Center, and 
the Plant & Facilities Expo, make this a 
"must attend" event for energy pros. 

JOB REFERRALS. 
In order to take a more active role in 

providing members with increased job 
opportunities, AEE has established the 
Job Referral Service, which is published 
in AEE Energy Insight. Unemployed AEE 
members are excused from member- 
ship dues while between jobs. 

AWARDS. 
AEE 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 the local, regional, and 
national levels. Awards are given in six 
major categories: Energy Engineer of 
the Year, Corporate Energy Management, 
Energy Professional Development, 

and tomorrow. 
Energy Manager of the Year, Energy 
Management Executive of the Year, 
and Energy Project of the Year, Awards 
are also presented in the cogeneration 
and environmental categories. 

HALL OF FAME. 
The Energy Managers' Hall of Fame 

recognizes individuals for their lifetime 
achievements in promoting both the 
practices and principles of energy 
management. A permanent display 
indicating all Hall of Fame honorees 
will be in place at AEE world head- 
quarters. Each person admitted to 
the Hall of Fame receives an award - 
usually presented at an AEE conven- 
tion - signifying the individual's 
particular accomplishments. 

SCHOLARSHIP AWARDS. 
Undergraduate scholarship assistance 

is provided through the Foundation of 
the Association of Energy Engineers, a 
nonprofit organization dedicated to 
furthering education in energy and 
management. To date, the Foundation 
has awarded a total of $173,500 in 
funds for use by outstanding students. 

fession - ready to move ahead when opportunities arise. 
and laws governing and affecting the 
entire field of cogeneration. 

Certified Lighting 
Efficiency Professional 
Program (CLEP) 
The CLEP Program focuses on 

providing recognition to those lighting 
professionals involved in both efficiency 
improvement, as well as state-of-the- 
art lighting design. 

Certified indoor 
Air Qualiy Professional 
Program CIA@ 
The CIAQ Program recognizes those 

indoor air quality professionals who 
have achieved special high levels of 

competence demonstrated both by 
practical on-the-job experience and 
supported by a special certification 
examination. 

Certified Demand-Side 
Management Professional 
Program (CDSM) 
This program focuses on the non- 

technical aspects of DSM and is 
targeted to business professionals 
who are currently practicing in this 
industry. The program was developed 
to meet the growing need created by 
utility rebate and incentive programs, 
as well as by the increased numbers 
of energy service companies bidding 
on DSM projects. 



Membership offers unique opportunities for you to gain 
INDUSTRY SURVEYS. As a member of AEE, you have key 

access to both the vital information you 
need and the peer professionals whose 
expertise can help you achieve your 
goals. AEE provides a framework within 
which you can network and promote 
your business interests, and, through its 
programs, enables you to acquire the 
"tools" needed to maintain your com- 
petitive edge into the next millennium. 

PUBLICATIONS. 
AEE members automatically receive 

complimentary subscriptions to four 
professional publications: 

Energy Engineering, published since 
1904, is an 80-page, 6" x 9" softcover 
technical journal issued six times a year; 

Strategic Planning for Energy & the 
Environment, in the same format, is 
published four times yearly; 

*Energy User News, a monthly, and 
AEE Energy Insight, a high-quality 

newsletter published twice each year 
focuses on the accomplishments of the 
Association proper as well as its members. 

Comparable annual value of subscrip- 
tions to these four publications, if ordered 
separately, would be $299.50 a year.) 

Each year, AEE polls its members on 
vital issues affecting the profession. 
The Salary Survey, AEE Member Opinion 
Survey, Energy Services and Demand- 
Side Management Survey, along with 
the Cogeneration & Competitive Power 
Institute Survey, are published in issues 
of AEE Energy Insight. The complete 
survey is distributed to corporate 
members. These surveys reflect how 
the industry is changing and keeps 
members abreast of important trends. 

CONTINUING EDUCATION. 
The Association offers numerous 

continuing education programs across 
the country for which members receive 
a special discount. Additionally, mem- 
bers receive a 15% discount on techni- 
cal books offered through AEE. 

CONFERENCES & EXPOS. 
AEE shows are held several times 

during the year. Each conference and 
show features the leading experts in 
the industry, as well as a multidimen- 
sional expo. AEE's fail convention in 
Atlanta-the World Energy Engineering 

Certification enables you to remain in the forefront of your p 
To help raise the professional standards 
of certain key disciplines within the 
industries it serves, AEE has developed 
a number of important certification 
programs. Through certification, our 
industry's professionals demonstrate 
that they have achieved high levels of 
competence in specialized areas. 

Certified Energy Managers 
Program (CEM) 
Started in 1981, the CEM Program 

now comprises some 2,196 profession- 
als and represents a veritable "Who's 
Who in Energy Management." The CEM 
Program has gained strong acceptance 
nationwide, as evidenced by corpora- 
tions using CEM as a prerequisite in 

job descriptions and by government 
agency specifications that require the 
counsel or services of a CEM as desiz- " 
nated by AEE. In addition, the U.S. 
Agency for International Development 
has sponsored the CEM Program in 
eastern European countries. 

Certified Co neration F Professiona Program (CCP) 
The Association of Energy Engineers 1 

initiated the Certified Cogeneration 
Professional Program to award recogni- I 
tion to those qualified professionals 
involved in the cogeneration field. The j designation "CCP" identifies individuals 
who have demonstrated required 
knowledge of the principles, practices, 



use this form to join AEE as a corporate member. 
C O R P O R A T E  M E M B E R  A P P L I C A T I O N  

'ORPoRATE PLEASE TYPE OR PRINT ALL INFORMATION. OFFERS MANY TANGIBLE Our organization wishes to become a sustaining member of the Association of 
BENEFITS.. .PLUS LOTS Energy Engineers in the corporate classification. Our payment in the appropri- 

ate amount is enclosed. (Membership cannot be processed unless payment is included OF EXTRA INTANGIBLES! with application form.) 

Organizations that realize the value of 
achieving a high level of visibility in the 
energy industry are likely candidates for 
AEE corporate membership. In itself, the 
decision to join indicates your interest in 
promoting and participating in high levels 
of professional excellence. And the follow- 
ing specific benefits more than justify the 
modest cost of membership. 

POSITIVE EXPOSURE. 
As a corporate member, your company 

logo will be prominently displayed at all 
exhibit programs, including: 

World Energy Engineering Congress 
GLOBALCON 
International Energy & Environmental 
Congress 
Competitive Power Congress 

GREAT PUBLICATIONS, 
Companies can designate three repre- 

sentatives to receive all AEE publications. 
Other delegates can be added at reduced 
rates. Company delegates receive: 

Energy Engineering 
*Strategic Planning for Energy & the 
Environment 
Energy User News 

*AEE Energy insight 

ANNUAL SURVEY. 
Corporate members receive the annual 

AEE Survey, a 200-page survey detailing 
market trends and business opportunities. 

MEMBER DISCOUNTS. 
Corporate members enjoy a number of 

special discounts available to each of its 
employees. 

HANDSOME PLAQIE. 
Proudly disulav this handsome member- 

Company Name 

Company Address 

Telephone ( 1 Fax (-.--..-) 

CORPORATE MEMBERSHIP DELEGATES 

3 hlR 
Primary Delegate "' 

LAST FIRST 

Primary Delegate's Title 

G MK 
Second Delegate gMs 

LAST FIRST 

Second Delegate's Title 

O I*lR 

Third Delegate "" 
LhST FIKST 

Third Delegate's Title 

Enrollment Classtficat~on Annual Dues 
SUSTAINING CORPORATE MEMBERSHIP FEE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .%745.00 
(Includes partrcrpation of three delegates desrgnated by the corporate member above.) 

PLEASE hlOTE: Membershrp m AEE fs a prerequaite to membership in the following drvrsions: 
0 In add~tion. enroll our company In the Cogeneration &Competitive Power lnstitute . . . . .%100.00 
[7 In add~tion. enroll our company In the Environmental Engineers & Managers Institute . . . .5100.00 
C In add~tion, enroll our company In the Energy Services Marketing Society . . . . . . . . . . . . .5100.00 
C ADDITIONAL DELEGATES may be des~gnated for an annual fee per delegate of . . . . . . . . . . . .585.00 

Select method of payment: 
CHECK ENCLOSED (Payable in U.S. funds to the Association of Energy Engineers) 
CHARGE TO M Y  CREDIT CARD 

Amerlcan Express VISA 0 Mastercard 

(FOR OFFICE USE - PLEASE DO NOT WRITE HERE) 

Amount Pa~d Date Paid 

Per. Ck. No. Co. Ck. No. 

Process Date BY B C D  



1- I N D I V I D U A L  M E M B E R  A P P L I C A T I O N  

PLEASE TYPE OR PRINT ALL INFORMATION. 
I wish to become a member of the Association of Energy Engineers in the mem- 
ber classification checked. My payment in the appropriate amount is enclosed. 
(Membership cannot be processed unless payment is included with application form.) 

MR 

Name 
FIRST MIDDLE INITIAL LAST 

Company Name 

Company Address 

City/State/Zip/Country 

Telephone ( 1 Fax (-1 
E-Mail Address 

Home Address 

City/State/Zip/Country 
Check one box to show where AEE mail should be sent: DCompany OHomc 
If you are a registered Professional Englneer or Arch~tect. md~cate statels) and registration numberis): 

S t a t e  No. S t a t e  No. State- Xo. 

Experlence In energy held years 

EDUCATION: University D e g r e e F l e l d  year- 

Un~versiy Degree F i e l d  Year- 
I certify that the statements in thls appllcatlon are correct and I agree. if elected. that i will be governed 
by the Constitution and Bylaws of the Association as long as I contlnue as a member. I furthermore agree 
to promote the purposes of the Association so far as shall be In my power. 

APPLICANTS SlGN4TUKI LMTI 

If sponsored by a member, please have member slgn: 

Enrollment Classifications Annual Dues 

SENIOR MEMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$115.00 
A graduate of an engineering college or universiy or a registered Professional Eng~neer or Archltcct 
wrth six years' experience in energy englneerlng or energy management 

OMEMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $115.00 
An indivldual with an engmeering, arch~tectural. busmess, or law degree or a reglstered Professional 
Engineer or Architect. iPersons who are qualified by expertenre or related degree may pcfrt~on In arlting for 
full membersh~p constderation.J 

AFFILIATE MEMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$115.00 
A person interested In the obiectives of AEE who does not meet the crlter~a to be a full member. 

STUDENT MEMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$ 15.00 
An individual who is a lull-trme matriculated student. (Send evidence of full-time student status.1 

ORFllREDMEMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $15.00 
An individual ret~red full-time who is no longer involved in any career actlvlty 

PLEASE NOTE: Membership in AEE is a prerequisite to membership in the followtng divrstons: 

In addit~on, enroll me in the Cogeneration &Competitive Power Institute of AEE . . . . . . .  .% 20.00 

In addition. enroll me in the Environmental Engineers & Managers Institute o f  AEE . . . . .  .$ 20.00 

In addition, enroll me in the Energy Services Marketing Society of AEE . . . . . . . . . . . . . .  .$ 20.00 

Select method of oavment: 
CHECK E N C ~ S E D  (Payable in US. funds to the Association of Energy Englneersl 
CHARGE TO M Y  CREDIT CARD: 

0 American Express VISA Ci Mastercard 

(FOR OFFICE USE - PLEASE DO NOT WRITE HERE) 

Amount Paid Date Paid 

Per. Ck. No. Co. Ck. No. 

I Process Date BY I 

Whether you elect 
corporate or individual -J 

?4 membership, you may P 

fax your completed 

You may mail your 
completed application to: 

3 
THE ASSOCIATION OF _Y * 
ENERGY ENGINEERS@ 

Membership Department 
4025 Pleasantdale Road 

Suite 420 
Atlanta, GA 30340-4264 





Ezek a haromhasabos kozpontjaban es evrol - tervezes, hogy minden 
bitumenes zsindelyek egy evre dollarmilliokat kolt epiteszeti izles 
eros uvegfatyolbol es az azt fejlesztesre. megvalosithato legyen. 
bevono bitumenretegekbol A termekfejlesztes csak egy Napjainkban a 
allnak, hogy biztositsak a sok kellek kozul mely haztulajdonosok szeretnek 
otthonanak tartos elengedhetetlen egy vallalat ha otthonuk kifejeznC 
vedelmet, valamint a szamara amely sikeresen egyeni stilusukat. Az 

szeretne kielegiteni a Owens-Corning segit hosszabb elettartamot, 
es a nagyobb tuzallosagot. 
Megvedik hazat az idojaras 

- 
tetofedoanyag piacot. 
Tizennegy strategiailag 

viszontagsagaitol es a karos telepitett helyi minden vevo sajit " ::#$q 
> <*-3: + 

%& 

ultraibolya sugarzastol. termelouzemmel izlesenek megfelelo otthont $$$ 
Az Owens-Corning ceg rendelkezik az Egyesult teremthet. z &k$j 

s yc 

1959-ben lepett be a hlamok egesz teriileten. mr1--- . ' .re< 

&,$ 
'"y 

Az otthon 
tetofedo anyagok piacara az ~ l k o ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~  a A 7 Ow~nq-Cnr 

uvegfatyolos tetozsindely minbsegert 
bevezetesevel. Mint a tetofeA6c 
A XX. szazad elejen technologiai 
kezdodott tomeggyartas ota rncn 

ez az egyik legjei&bsebb 

. U L O  

vezetoje az 
VV LIIJ-bVI d n g  ceg az 

"Elkiitelezettse~ a - -- - - - - - - - - - - - -a u--------- :qq$ 
technologiai ujitas ebben min6segert', jelsz6V2, .( &i 
az iparagban. Az uvegfatyol biztositja, bogy mi 
elonyeinek felismerese egyes eladott tetoz 
gyorsan folytatodott tokeletes rninosegl 

. -- 
nden 
sindely 
i legyen. 

tovabb. 
- 

K iveteles J - - 

Sok elonye miatt ma ez tanacsadhunkat. *,- &-5r 

a legelfogadottabb alap- anyagmino ' 

tetofedoanyag a kivitelezes es 
szavatossagi vedt ' 

4 
haztulajdonosok, a 

- A "Zsindely szive az vallakozok, az epitok es az 
uvegfatyol a maximalis epiteszmernokok koreben. 

Az Owens-Corning cCg vizallosagert . 
A 

mint a minosegi - Tokeletes gyartasi eljaras a 
epitoanyagok gyartoja tepo- es nyiijtoszilardsag 
annak erdekeben, hogy erdekeben. 
fenntartsa vezeto poziciojat - Kiveteles szavatossagi 

es ellassa az ezzel iaro vedelem. 

kotelezettsegeit gyakran Tobb lehetseges szin- es 
vezetett be az uvegfatyol stilusvalasztek 1 
hordozoanyaghoz hasonlo - Esztetikus minoseg 
technologiai ujitasokat. minden arfekvesben. 
A vezeto szerep - A legnepszeriibb szinek, 
fenntartasanak erdekeben melyek osszeillenek a haz 
mind a mai napig tobbi elemevel, mint a 
kutatasokat vegez tegla vagy a festes. 4- 



~ h e r m o l a n ~  iivegyapot szigetelBanyagok az bn6k szolgPllathra 

A .  Owens-Corning amerikai triillalat eur6pai tedkenyskge 1979-ben a belgiumi Visk 
vtuostiban megCpitett ~hermolan* mkkanevii, 6 -  Cs hangszigetel6 anya%gyiu 
t i z m b ~ ~ v a l  indult, melynek termekeit Cpiiletek, gCpjhnfivek-, berendezkk-, valamint 
szerkezetek szigeteltMnC1 alkalmaznak. 

A term6kskAla a k6vetkez6: cdhkjak, essztrichszigetela lapok, szigetela filcek, xUaszfa1 
filcek 6s lapok, kasfrozott filcek, UNIFlT szarufaburkol6i filc, peremszigetela csik, kktrhgii 
falszigetela lapok, hangszigetela lapok, dpSpiiIethomlokzati szigetelblapok, kaz$th 
faburkolatokhoz alkalmas szigetelclapok 

A Thermolm@ Ovegyapotbbl k& h6vez~Bi kateg6riAbm gyhtanak szigeteli3anyagokat h = 
0,035 w.m-'.K" 6s h = 0,040 w.m-' .K1 havezetdsi enye& krtkkekkel a DIN 18 165 szabvhy 
besorolhsa szerint. 

A ~hermolan" ilvegyapot laborat6riumban, 1dgszh-a~ hllapotban a p testsiiriidg fiiggvhykben 
mCrt X hlivxzetesi tCnyezii Crtekeit mutatja az 1. Abra. A 14 k g h 3  testsiiriiseg alalatti iivegyapot- 
termbkeknek magas a hliivezetbsi t&nyezt5je, azaz a gyengkbb a h6szigetel6 kepesskge. Ezert 14 
kghn3 teWixiis6g alatti tartomhyban majdnem sehol sem gy&tanak iiveggyapot tennekeket. 
Az tivegyapot szigetellianyagok a k a l m ~ r a  a 2. A b h  Ihthatunk pd&at. Ezen 
szigetelbqagok csaknem kivktel nkllciil nem egeheta anyagok a DIN 41 02 szab~311y szerint. 

TLM 500 TPlZOA TP440 TPl25SITP129 

1. Bbra A ThermoIanm p testsiiriisdg 2. tibra A Thennola# szigeteilianyag 

UNIFIT TI 140 U. Smrosan illeszkedd szigeteld filc. Univerdisan alkalmazhatb filc a \ag&i 
irfiny megjelold&vel, aIkaImas a szaruf* k6& val6 pontos illeszt&re, kiildnbdzii szarufa- 
os*i thvols&gok mellett. 

ThermoIan TR 340. Szigetelii filc rdgzitii peremmel. Eggyoldallian aluminiumf6li&val 
kasirozott szigetellianyag rogzitiiszalaggal. Szaruf* kCiz(itti-, a bels6 tetcterekben-, b falakban 
va16 gyors rdgzitbsre alkalmas. 



Thernolan TI 140. ~Geggya~otbbl kbsziilt filc. Fediirtteg nklkiili szegetel6 filc alkalmas h 8  
b bangszigetelbsre. Tdterekben, v&laszfalakban, t s  kCizfalakba d 6  Wpit6sre alkalmas. 

Thermolan TPC 21. Szigeteliilap.Tet&erekben, vhlaszfalakban Cs kdzfalakba va16 ha- 6s 
hangszigetcl4sre alkalmas. Alkalmas C - konstrukci6j,jri (50 1 75 mrn) tikill6 wilaszfalak 
szigetdC&re, amelyeket 12,5 mm-es gipszkarton lemezek burkolnak. 

Thermolan TI 140 T. ~kaszfal filc. Teti,terekben, vdaszfalakban 6s kdzfalakba va16 h6- t s  
hangdgetelbre alkahas. Allcalmas C - konstrukcibjd (50 / 75 nun) tikill6 viilaszfalak 
sdgeteltsdre, amelyeket 12,5 mm-es gipszkarton lemezek burkolnak. 

Thermolan TPT 01 6s TPT 01 S. Padlblap 6s peremszigeteld csik. UpCszaj cstikkentksCre 
alkalmas. Alkalmas liszbpadlbk hang-, ts  hbszigeteltdre. Alkalmazhat6 kett6s fal&u 
~;ilaszfdakba. 

Thermolan TP 125 S. Kiilsd falszigetelo lap. Kiilso falszigetelishez itszellozdtt ICgrdssel, 
magaskgi korlhtozis nClkiil, tovibba tobbritegfi falak zaj-, ts hoszigetelesdre. 

Thermolan TP 129. Kiilso falszigeteld lap. Kiils8 falszigeteltshez fitszelliiz6tt ICgrdssel, 
magass& korlAtozb n6lkiil. Alkalmas faIak, fddCmek 6s eliigyhrtott falszerkezetek zaj-, 6s 
hiiszigetelts6re. 

Thermolan TPM 100. Falszigetelo lap fCmkazettiLkba. Kiilsii t(ibbr5tegii fCmkazettAs fdak 
zaj-, h6-, Cs tiizvtsdelmi szigeteltsdre az tpiilet magasdgi korlhtozh nilkiil. 

Thermolan TP-KD 120. Tobbrdtegii falszigetel8 lap. Tobbritegij falak szigetelo falak zaj-, 
hB, 6 tiu;vWelrni szigeteltsire alkalmas, levegoriteggel vagy andMl. 

Thermolan TC 504. Aluminiumf6liival kasirozott filc. Az eaik oldalh merevitett 
duminiumf6IiivaI kasiromtt filc, miiszerek, Cpiiletgipdszeti berende&k, klimaberendezksek, 
stb. szigetelts5re alkalmas. 

Thermolan TLM 500. Lamellis matracszigetelts. Aluminium feddf6libal hatdkonyan 
bidositva a szigetel6matrac felszakadiismentessCgCt. Cs8vezetkkek klimacsatorndc 6s 
szerelvinyek, tartiilyok, gtpek 6s g6pi berendezksek kiils6 hang- Cs hBszigetelC&re. 

ThermoIan TI 112 / TI 212. Tetdk szigetelddre alkalmas matracszigetelb. Thennolan TI? 
112 kasirozatlan filc Thennolan TI 212 polietilCnne1 irnpregndt papirral kasirozott, pA&& 
bbs i tb  filc. 

Thermolan TP 116. Valaszfal filc. Lakb- ds nem lakoterek, uj ts  felujitott epuletek 
szigetelidre alkalrnas szigetelblapok. Alkalmazhatb keresztfalak, tiizAll6 fimvilzas keresztfalak 
szigeteldsdre, vagy m h  szigeteldanyaggal egyiitt a jobb h6ellenhllh biztosiMra. 

Az Owens-Corning villalatot 1938-ban aIapitoW az Ohio (USA) Nemrk vArodban. Mta, 
hogy az iivegszhl feItalhl6ja Atdakitotta kletiinket Cs munkhkat: termekeinket felhasznhIj& a 
WpitCsnCl, a gCpkocsigyArtAsnb1, de az iirhaj6k CpitCsCnCl is. 

A mai Owens-Coming Toledo (Ohio darn , USA) sdkhellyel az szigetel6anyagok g y ~ o z  
szibkges t s textilanyagok merevitt stre alkalmas iivegszAlak g y ~ ~ b a n  viIAgeIs6, emt ta l  
~ilhgeIs6 a polisztirol kemdnyhab alapd ts  viniliszter miigyanta alapu szigeteliianyagok 
 ban is. ~ v e s  forgalma megkdzeliti a 3 milliard amerikai dollart 6s a vilag 27 
orszlgkban mintegy 17 000 alkalrnazottat foglalkoztat. 

Magyaroszigi forgalma&: QUINT Service Kft. 

KolIBr Lajos, 1203 Budapest, J6kai M. u. 7. Tel: 285 34 55, Fax 285 69 61 

Kc5pviselet magyarosdgi Crdekl6dBk szhhra:  

Ing. Belo F ii r i, SK - 851 04 Bratislava, Blagoevova 16, Tell Fax: 00 42 7 1 81 40 33 



Az Owens-Cornine - bitumenes tetozsindelv reteefele~itese: 

A gazdag szinvalaszteku termeszetes Az iivegszovet halora felhordott ket 
asvanyi orlemeny biztositja a vedelmet oldali kival6 minosegu bitumen bevonat 
a napsugarzas karos hatasai ellen es gondoskodik az idojarassal (szel, vihar, 
gondoskodik az esztetikus megjelenesrol eso, jeg, fagy, forrosag) szembeni 
es az eleganciarol. ellenallosagrol. 

A megerositett "Heart - of - Pink" Az also homokszoras a tapadas- 
iivegszovet halo gondoskodik a mentes szallithatosagot biztositja. 
tartossagrol, az ellenallo kepessegrol, 
a hosszu elettartamrol es a nagyfoku 
szakitoszilardsagrol. 

&p ::-U"iU"izwv '. i"y' - WIi -* r--* :ygqpqSsy 
Forgalmazo: P I* s e e  - - - ..i. ad-&:: -.&- b -"" 

i%%z in;l*. -4G * X7-raan I "  

QUINT Service Kft. w 

Bp.  XX. Jokai M. u .  7 .  
Tel . : 285-3455 
Fax: 285-696 1 



Desert Tan Classic Supreme 

Autumn Brown Classic Supreme Driftwood Supreme 

Bark Brown Classic Supreme Estate Gray Supreme 

Barnwood Supreme 

Brownwood Supreme 

Onyx Black Classic Supreme 

Shasta White Classic Supreme 

Carriage Red Supreme Surf Green Supreme 

Chatcau Green Supreme Weathered Wood Classic Supreme 

Colonial Slate Classic Supreme 



H- 1222 Budapest 
Haros u. 7. 
Hungary 

337-4497 
3-27-4498 
3-27-4502 

Fax: 136- 1)  3-27-450 1 

APV Hungary is a member of the APV group of companies. who trade in America under the name APV 
Crepaco. APV sells Industrial equipment and Food Processing machinery, produced in factories in the 
UK, Germany, Denmark and America. Total world wide group sales exceed $1 Billion per year. Sales 
turnover in Hungary and Romania is approximately $8 Million per year. of which 20% is Plate Heat 
Exchangers sold into the Energy supply sector, especially for District Heating applications. The Company 
has a manufacturing and assembly unit for Plate Heat Exchangers in Hungary, and plans to establish a 
similar facility in Romania in the near future. A dedicated staff of specialists are available locally to 
advise on all aspects of the use of Plate Heat Exchangers to 
improve energy efficiency, in both heat supply and 
refrigeration applications. 

Plate heat exchanger 
Since the first commercially successful design was 
introduced by APV's founder Dr. Richard Seligman in 
1923, the plate heat exchanger has becom one of the most 
versatil and cost-effective methods for the indirect heating 
and cooling of fluids. The basic concept is to run fluids on 
either side of a thin metal plate so that heat may be 
transferred between the two fluids. 

Constructions 
The plate heat exchanger consists of a number of thin metal plates, supported between top and bottom 
bars and held together in a+ame. Each plate is separated by a gasket. At one end of the machine is a fixed 
I I head and at the other a moveable follower, the whole 

plate pack being then compressed together by tie bars. 
Fluids can be admitted to the machine through port, 
which can be located at the head, the follower or at 
intermediate grids. 

Plates 
APV heat exchanger plates come in over 34 different 
corrugation patterns and 60 different sizes, so that the 
heat exchanger can be matched to a particular duty. 
The largest frame can accommodate up to 1000 plates, 
giving a heat exchange area of more than 3500 m2. 
Heat exchanger plates are typically 0,5-0,6 rnrn thick. 

They are said to be thermally long (or hard) if they have corrugation patterns that run transverse or 
diagonal to the flow path. This will lead to a more turbulent flow path, improved thermal efficiency, heat 
transfer and higher pressure drop. Plates are said to be thermally short (or soft) if they have cormgation 
patterns that run with the flow. This will lead to less efficient heat transfer but a lower fluid flow pressure 
dorp over the plate. Plate pack configurations can be either long or short or a mixture of the two in the 
same plate pack. 

Plate configuration 
Plates are arranged throughout the plate pack in passages and passes. The number of passages refer to the 
number of individual channels through which the fluids can flow, and these passages can then be arranged 
in a number of passes through the plate pack. More passages will generally lead to a lower pressure drop 
per pass and a larger heat transfer area. Howevwr, lower velocity of fluid over each plate can lead to a 
higher risk of fouling and so less efficient heat transfer. More passes will generally lead to a higher 
pressure drop over the plate pack, but a higher flow rate over individual plates. This in t m  can lead to 
higher velocities in the individual passages and so a higher thermal efficiency. , 4;ta d 



H- 1232 Budapest 277-4497 

4 1  APV Hdros u.  7. 727-4498 
Hungary 227-4502 

Fas: (36-1) 277-4501 

Gaskets 
Gaskets are either glued on the plates or come as Paraclip gaskets where the gaskets are fixed on the 
plates with special spures (lugs), the so called clip-on type. Paraclip gaskets allow for easier maintenance 
and replacement of the gasket in comparison with the glue-on type, which must be bonded to the plate 
with adhesive. The gasket provides separation between the two fluid flows and together with the port hole 
in the plate pack. Gaskets are designed to 3A. hygienic standards. all with a special double seal around the 
plate port and a drain channel to atmosphere between the double seals. This sealing system keeps the 
product and heating / cooling mediumfrom mixing should the port area of the gasket be damaged. Some 
advantages of the plate heat exchanger system are: 

All surfaces easily dismantled for cleaning High heat transfer coefficient 
Compact floor space for a given duty in Easily expandable to suit new duties. 
comparison with tubular design 

Duo-safety plates 
Welded plate technology 
Brazed plate heat exchangers 
Plate-and-shell heat exchangers 
Scraped surface heat exchangers 
Tubular heat exchangers 
Coiled tube aseptic systems 

Concentrate heater 
Plate evaporators 
Rising / falling and falling film evaporators 
Paravap type of plate evaporator 
Paraflash type of plate evaporator 
Water desalination unit 
Other evaporators 

APV also covers a wide range of heat exchange products for more specialised processes. These include: 

Ohmic heating 
Radio frequency heating 

Microwave heating 
Direct steam heating by infusion or injection. 

District heating units 
The APV compact district heating unit is a modular installation mounted on a frame consisting of plate 
heat exchangers together with pumps, automatic regulating equipment, thermometers, pressure gauges 
and all necessary valves. The units are constructed so that a minimum of space is required and they can be 
quickly and simply installed. The range of the unit is 10 - 150 kW from single family dwellings to 
distribution stations. 

CUSTOMER SERVICE FACILITIES 
APV service facilities are located in over 28 countries world-wide. From complete system diagnosis to 
individual equipment over haul. From these facilities the following product services can be provided: 

Heat exchangers and 
plate evaporators 

Gasket removal 
Chemical plate cleaning 
Dye penetrant testing 
One site service 
Plate inspection 
Re-gasketing 
Pressure testing 

Sewice in general 
Material diagnosis 
Maintenance contracts 
System expansion 
Shutdown maintenance 

APV's commitment to 
manufacturing quality 
products and providing high 
standards of service has 

earned us major quality 
certifications for the supply 
and manufacture of our heat 
exchange equipment 
throughout the world. 

Asme VIII (U) Stamp 
I S 0  9001 
I S 0  9002 
Lloyds quality assurance 
National accreditation of 
certification bodies 
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COMPANY INFORMATION 

As you may know Johnson Controls lnternational Kft. is a 100% American owned company in 
Hungary with a home base in Milwaukee, USA. 
Johnson Controls is a world-wide leading manufacturer and supplier in Building Management 
and Automatic Systems. This is reflected in the 1996 income of our company, which is more 
than $10 billion. 
Our Building Management and Automatic Systems could be find in control systems for energy, 
temperature, lighting, security, and fire safety for commercial buildings, such as office buildings, 
factories, district heating plants, manufacturing facilities, hospitals, schools airports, government 
and retails buildings. 
Besides the sales installation and commissioning of our Systems, we are able to manage total 
operation and service. 
The lnternational Division of Johnson Controls for Eastern Europe is located in Friedrichsdorf, 
Germany. This Division supports all of our representations in the Eastern European countries. 

Johnson Controls capability includes not only Automatic Temperature Controls, but also many 
other automation disciplines, some of which are: 

- Building Management Systems (BMS) 
- Energy Management Systems (EMS) 
- Direct Digital Controls (DDC) 
- Building Automation Systems (BAS) 
- Lighting Control Systems (LCS) 
- Security Systems (IAS) 
- Card Access Systems (ACC) 
- Fire and Smoke Detection and Alarm Systems (FAS) 
- Emergency Voice and Audio Communications Systems (EVAC) 
- Closed Circuit Television Systems (CCTV) 
- Integrated Switch Boards (ISB) 
- Intercom Systems (Intercom) 
- Radio Paging Systems (RPS) 

The Johnson Controls approach is unique in the construction industry that involves a complete 
job responsibility. This responsibility starts with equipment manufacturing and continues on, 
through system design, installation, commissioning, training and on-going Services. All products 
that we offer for projects are manufactured according to applicable norms and standards. 
Johnson Controls lnternational Kft. was founded in Budapest, Hungary with $2,5 million base 
capitals. The company is staffed with well qualified, dedicated engineers and technicians to do 
a very satisfactory job for you. 
We have currently executed the following projects to full satisfaction of our customer such as 

a Bank Center Budapest at Szabadsag square. 
Finally we would like to mention some well-known international references, as follows: Eiffel 
Tower in Paris, Lloyds of London, Uno City, United Nations in Vienna, Airport in Frankfurt, White 
House in Washington. 

Johnson Controls lnternational Kft., Controls Division 
H-1107 Budapest. Felt6 u. l id.,  Hungary Tel.: 36-11262-9740 Fax: 36-11263-1 31 7 

Bank Account NolBankszarnlaszBm: ING Bank 137001 6-0202901 0 Tax ID No./AdbszArn: 12054759-7-47 



HUNGARY 

A Johnson Controls lnternational Kft. egy 100%-os arnerikai tulajdonlasu tarsasag, amely 
Milwaukee-ban (USA) felallitott szekhellyel mukodik. 
Johnson Controls az epuletfelugyeleti es automatikai redszerek gyartasa, beszallitasa es 
telepitese teren vilagviszonylatban piacvezeto. Ezt jol tukrozi a vallalatcsoport 1996 evi tobb, 
mint 10 milliard $-os bevetele. 
Az epuletfelugyeleti es automatikai rendszereink megtalalhatok a kiilonbozo kereskedelmi 
epuletek, tavhoellato rendszerek, korhazak, repterek, uzletkozpontok energia, klima, vilagitas, 
vagyon es tuzbiztonsagi felugyeletek ellatasara. 
Termeszetesen a rendszerek ertekesitesen es telepitesen tulmenoen a komplett uzemeltetes 
es szervizeles is resze tevekenysegunknek. 
A Johnson Controls Nemzetkozi Divizio a nemetorszagi Friedrichsdorfban mukodik. Ezen 
Divizio iranyitja es tamogatja a minden Kbzep- es Kelet-Europai orszagban jelenlevo 
kepviseleteinket. 

A Johnson Controls epiiletfelugyeleti es automatikai rendszerek a kovetkezo teruleteket foglalja 
magaban: 

- Building Management Systems (BMS) (~pulet  Felugyeleti Rendszerek) 
- Energy Management Systems (EMS) (Energia Felugyeleti Rendszerek) 
- Direct Digital Controls (DDC) (Direkt Digitalis Szabalyozas) 
- Building Automation Systems (BAS) (~pulet  Automatikai Rendszerek) 
- Lighting Control Systems (LCS) (Vilagitas Szabalyozasi Rendszerek) 
- Security Systems (IAS) (Vagyonvedelmi Rendszerek) 
- Card Access Systems (ACC) (Kartyas Belepteto Rendszerek) 
- Fire and Smoke Detection and Alarm Systems (FAS) (Tuz es Fust ~rzekelo es 

Riaszto Rendszerek) 
- Emergency Voice and Audio Communications Systems (EVAC) (Veszhelyzet Hang 

Kommunikacios Rendszerek) 
- Closed Circuit Television Systems (CCTV) (Zartrenszeru Televizios Rendszerek) 
- Integrated Switch-Boards (ISB) (Integralt Telefon Kozpontok) 
- Intercom Systems (Intercom) (Intercom Rendszerek) 
- Radio Paging Systems (RPS) (Radios Szemelyhivo Rendszerek) 

Johnson Controls-nak ezen szakteruletek megkozelitese egyedulallo az epitoipar teruleten ami 
teljes felelossegerzetet tartalmaz a munka irant. Ez a felelossegerzet a berendezesek 
gyartasaval kezdodik es folytatodik a rendszerek tervezesen keresztul a szerelesek, 
kivitelezesek, betanitasok es a mindennapos szervizelesek vegrehajtasaig. Minden berendezes 
es alkatresz amit ajanlunk, megfelel a mindenkori normaknak es szabvanyoknak. 
Johnson Controls lnternational Kft. 2,5 millio $ alaptokeju vallalat, amely budapesti kozponttal 
dolgozik. A vallalat vezetesenek sikerult rnegnyerni olyan jol kvalifikalt, elhivatott mernokoket, 
technikusokat, akik a legmagasabb szintu igenyeknek es kovetelmenyeknek is kepesek eleget 
tenni. 
Megbizoink teljes megelegedesevel fejeztunk be a kozelmultban olyan projecteket, mint a Bank 
Center Budapest a Szabadsag teren. 
Vegezetul szeretnenk megernliteni nehany nemzetkozileg ismertebb referenciat, mint az Eiffel 
Torony Parizsban, a Lloyds Szekhaz Londonban, ENS2 Kozpont Becsben, Nemzetkozi 
Repuloter Frankfurtban, Feher Haz Washingtonban. 

Johnson Controls lnternational Kft., Controls Division 
H-1107 Budapest, Fertd u. Ild., Hungary Tel.: 36-11262-9740 Fax: 36-11263-1317 

Bank Account NoIBankszamlaszam: ING Bank 1370016-02029010 Tax ID No.lAd6szarn: 12054752-2-42 
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REFERENCES 

PROJECT NAME AND LOCATION SIZE (points) SYSTEM 

2 METRO STATIONS, 
BUDAPEST 

RICHTER GEDEON PHARMACEUTICAL CO. 
BUDAPEST 

PNEUMATIC 

THERMAL HOTEL HELIA, 
BUDAPEST 

IWS 16 SDCIDDC 

CEMENT FACTORY, VAC CMT I 6  

INTER OFFICE BUILDING, WESSELGNYl UTCA 
BUDAPEST 

SYSTEM 91 
(2X DC-9100) 

INTER OFFICE BUILDING, NYAR UTCA 
BUDAPEST 

SYSTEM 91 
(2X DX-9100) 

RUMBACH OFFICE CENTRE (RBZ) 
BUDAPEST 

SYSTEM 91 
CS-9105 

HOSPITAL, EGER SYSTEM 91 
CS-9105 

HENKEL FACTORY, SZEKESFEHCRVAR DX-9100 
DDC-CONTROL 

MEAT PROCESSING PLANT, PAPA METASYS, OWS 

PETFOOD, DEBRECEN 

"Rn-CLINICS, BUDAPEST 

DX-91 00 + CS 9105 
DDC-CONTROL 

ALBA HOTEL, BUDAPEST 

J ~ K A I  THEATRE, BI$KI$SCSABA 

BIOLOGICAL MEDICINE FACTORY, DEBRECEN 

HUMAN VACCINE FACTORY, GODOLL0 

PNEUMATIC 

PNEUMATIC 

HUMAN BLOOD PRODUCTS PLANT (8 PLANTS) 
GODOLLC) 

BREWERY, NAGYKANIZSA 

UNIVEZUM SHOPPING CENTRE, N Y ~ R E G Y H ~  

DDC-CONTROL 

DX-9100 

NESTL~ HUNGARIA CHOCOLATE FACTORY, D I ~ S G Y ~ R  DX-9100 

1610 M ETASY S BANK CENTER BUDAPEST, 
BUDAPEST 

HUNGRANA, S Z A B A D E G Y H ~  

EURO-PARK KISPEST, BUDAPEST IN PROGRESS 



HUNGARY 

B E R U H A ~ S  NEVE ES HELYSZ~NE NAGYSAG RENDSZER 
IPONT) 

2 METRO ALLOMAS 
BUDAPEST 

RICHTER GEDEON GY~GYSZERESZETI GYAR, 
BUDAPEST 

PNEUMATIC 

THERMAL HOTEL HELlA 
BUDAPEST 

IWS 16 SDCIDDC 

CMT 16 

INTER OFFICE IRODAHk, WESSELENYI UTCA 
BUDAPEST 

SYSTEM 91 
( W  DC-9100) 

INTER OFFICE IRODAH~.  NYAR UTCA 
BUDAPEST 

SYSTEM 91 
( W  DX-9100) 

RUMBACH IRODAHAZ (RBZ) 
BUDAPEST 

SYSTEM 91 
CS-9105 

SYSTEM 91 
CS-9105 

OX-91 00 
DDC-CONTROL 

METASYS, OWS 

PETFOOD ALLATELEDELGYAR, DEBRECEN DX-9100 + CS 9105 
DDC-CONTROL 

"Rn-CLINICS, BUDAPEST 

ALBA HOTEL, BUDAPEST 

BIOLOGICAL GY~GYSZERGYAR, DEBRECEN PNEUMATIC 

HUMAN OLT~ANYAGGYAR 
GODOLLC) 

PNEUMATIC 

HUMAN VPRTERMPKGYAR (8 EGYSPG) 
GO DOLL^ 

SORGYAR, NAGYKANIZSA DDC-CONTROL 

DX-9 1 00 

DX-9100 

M ETASY S BANK CENTER BUDAPEST, 
BUDAPEST 

HUNGRANA SZABADEGYHAZA 

EURO-PARK KISPEST, BUDAPEST FOLYAMATBAN 
$ <I$ 
y"" 


