
EcoLinks Partnership Grants 
Quarterly Progress Report 

October 1,2000 -December 31,2000 

Part I. Narrative Discussion 

1. Brief overview of activity status and major accomplishments this quarter. 

Status: 

The fourth cycle of Challenge Grants and the pilot cycle of Twinning Grants are in 
progress. Quick Response Awards continue to be offered on a rolling basis. 

Forty-four Full Applications for Challenge Grants were sent to the selection panel, which 
will meet on January 22. The Request for Applications for the Twinning Grants was 
announced on November 1, and concept papers are due on January 16. Twelve 
organizations were on the short list for this pilot cycle. During the quarter, 22 Quick 
Response Awards were awarded for $86,490. 

The Challenge Grants from prior cycles are being monitored. At the end of the quarter, 
there were 88 active grants. All the grants from the first cycle were closed, with the 
exception of one where the organization was given an extension to complete the project. 

Total program expenses at the end of the quarter are estimated at $9,249,615, based on 
actuals for October and November and an estimate for December. 

Major Achievements: 

Grants Administration: 

On November 1 the Request for Applications for the pilot cycle of Twinning Grants 
was distributed to a short list of twelve US.-based multiplier organizations. 

On November 6 Full Applications for Challenge Grants were received from 65 
organizations. After screening them against the screening criteria, 44 applications 
were submitted to the selection panel. The country breakdown of applications 
submitted to the selection panel is as follows: 

Bulgaria 10 Romania 10 
Croatia 3 Russia Far East 5 
Kazakhstan 3 Ukraine 10 
Macedonia 3 



During the quarter, 22 Quick Response Awards were awarded for $86,490. Of this 
total, 8 facilitated Challenge Grant applications and 14 pursued environmental trade 
and investment relationships. The country breakdown is as follows: 

Bulgaria 2 Macedonia 1 
Croatia 1 Romania 1 
Kazakhstan 1 Russia Far East 2 
Moldova 1 Ukraine 2 

Northern Tier: 
Czech Republic 4 
H ~ g a r y  1 
Lithuania 1 
Poland 5 

Of the above QRAs, 10 were initiated by Northern Tech Reps. This brings their total 
to 12 QRAs for $47,647 under the $150,000 allocation for July 1,2000 to June 30, 
2001. 

To date 197 QRAs have been awarded, amounting to $843,023. A cumulative list of 
QRAs is attached as Appendix A. 

Eight grants from the first cycle were closed during the quarter. All fifteen grants 
from the first cycle have now been closed, with the exception of one where the 
organization has been given an extension to complete the project. Final closeout 
memos have been prepared for each one. 

During the quarter, three Best Practices were prepared from these closed grants. 
They include an energy efficiency project in Sofia, a leak detection and abatement 
program in Romania, and a feasibility study for modernizing boiler houses in 
Slovakia. These Best Practices are attached as Appendix B. They will be posted to 
the website. 

During the quarter, the CPOs organized ten information workshops, attended by 264 
people. 

Total program expenditures are estimated at $9,249,615: based on actuals for October 
and November and an estimate for December. A preliminary financial report is 
attached as Appendix C. A final report wilI be submitted as soon as December 
expenses are accounted for. 

Program Outreach and Coordination: 

On November 14 the Chief of Party, the CEE Regional Manager and the CPO in 
Croatia visited the USAID Mission in Sarajevo to present the grants program and 



discuss expanding it to Bosnia on a limited basis. It was agreed to start Challenge 
Grants in Konjic and Mostar in the next cycle. Until the Mission prepares next year's 
budget and approves fimding an E c o L i s  program office in Bosnia, EcoLinks will 
cover these two municipalities fiom its office in Croatia with limited logistical 
support from the local REC office. A budget was prepared by EcoLinks for this 
activity and approved by Memtt Broady. 

On December 9 the NIS Regional Manager presented the grants program at the EPA .. 
LEAP kick-off meeting in Mariupol, Ukraine. 

On December 6 the CPO in Bulgaria met with the USAID Mission to discuss how to 
include EcoLinks in its DCA program. A subsequent appointment was arranged with 
the DCA coordinator, and it was agreed to refer promising projects to the program. 

On December 5 the COP presented the grants program to the Central European 
University in Budapest, in a joint presentation with the U.S. Environmental Attache. 

On November 30 the CPO in Russia Far East presented the grants program at the 
Conference for Women Entrepreneurs in Khabarovsk. 

On November 27-29 the NIS Regional Manager presented the grants program to the 
Meeting on Cleaner Production and Environmental Management in Enterprises 
organized by OECD in Baku. 

On November 18 the CPO in Croatia met with the assessment group from USAID's 
Small Business and Agriculture Division of the Office of Market Transition to discuss 
the needs of SME businesses in the country. 

On October 17-20 the EcoLinks staff in Russia Far East joined the U.S. Commercial 
Service in participating in the workshop, "Small Business Partnership, Security and 
Consulting", organized by the Administration of Primorski Krai. 

Staffing Office and Network: 

A new Grants/Financial Administrator was hired effective November 1,2000. 

A training program was organized for the Program Assistants in Szentendre to train 
them how to monitor projects. 

2. Implementation issues identified last period and status of resolution. 

IIE has been notified that USAID will approve the reimbursement of VAT for five 
grantees in Ukraine. However, official approval from the Procurement Office is still 
pending. 



3. Implementation issues andlor procurement issues anticipated in the next 
reporting period. 

The next cycle of Challenge Grants to be launched on March 12 will be the last cycle, 
unless the grants program is extended. 

Official approval from the USAID Mission in Sarajevo to expand to Bosnia has not .. 
yet been received. 



IIE's Ninth Quarterly Report 

For the Period: October 1, 2000 - December 31, 2000 

Part II. Basic Activity Information 

.. - ~~~. . ~ .. ~ ~~~ . . . ~ . ~. 

Activity Name: Eurasian-American Partnerships for Environmentally 
Sustainable Economies - EcoLinks 

. .~ ~~ . 

Purpose of Activity: Promote market-based solutions to 
Environmental problems in CEEINIS, with emphasis on the urban 
and industrial sectors. 

. .  ~ ~. ~ 

Implementing Partner: Institute of International Education (IlE) 
. ~ ~. . . ~ ~ 

AwardlAmendment No., Type (CAI: EE-A-00-98-00020 

1 Period of Award: 07/01/98 to 06/30103 

I COICTOICOP: Sheila Bumpass (AO), 

Carl F. Maxwell (CTO), /Winston Bowman (COP). 

Prepared by: Winston Bowman, IIE 
Date Prepared: January 30, 2001 

Amount to be obligated: 

. ~~ ~. ~2 , 

Life of Activity Value: 

. . .  . 

Amount obligated: 
. . .. 

IPSES Funds 180-0039 (CEE) (Estimated) $ 6,299,174 

$23,297,897 

EPT Funds 110-0003 (NISI (Estimated) I . . . ~. . ~ - $ 2,950,441 

( Obligated Funds Remaining: (Estimated) ( $ 3,567,336 I 
1 Funds Expended to Date (Total): (Estimated) 

~ 

Linked to  S.O. No.: 1.6 Increased Environmental Management Next Obligation Due By: 
Capacity to  Promote Sustainable Economic Growth 
.- ~ ~ ~ ~ ~ . .  .. - . 

Intermediate Results Nos.: 

. 

IR 1.6.2 (Trade), IR 1.6.3a (Best Practices), and IR 1.6.4 (Inst.) 

$ 9.249.61 5 , 



Part Ill. Results Performance 

Result Description I Result Indicator Performance 

/ Result No. 1.6.3.: "Best Practices" Adopted by Industrial and Public Sectors. 

Results: Successfully operating environmental partnerships will be established to promote solutions to environmental problems 
appropriate to market-oriented economies and democratic societies. 

Indicators: (1) Number of projects that result in a best practice to solve an environmental problem; (2) Number of projects that result in a 
market-based solution to an environmental problem ; (3) Number of Quick Response Awards (QRAs) that result in a collaborative 
Challenae Grant Pro~osals. 

I Unit of Measurement: same I 

Result lndicator (1): Number of projects 
that result in a best practice to solve an 
environmental problem 

Life of Strategy Target: 70 

Cumulative Achievement to  Date: 7 
Current Year Target (6101): 20 
Current Quarter Achievement: 3 

Unit of Measurement: same 

Result No. 1.6.4: Increased Institutional Ability to Identify and Remedy Environmental Problems. 

Result Indicator (2): Number of projects 
that result in a market-based solution to an 
environmental problem 

Results: Successfully operating environmental partnerships will be established to promote solutions to  environmental problems 
appropriate to market-oriented economies and democratic societies. 

Life of Strategy Target:. 225 
Cumulative Achievement to  Date: 12 
Current Year Target (6101): 50 

Current Quarter Achievement: 6 

Indicators: (1) Number of Challenge Grant proposals that met prescreening criteria. (2) Number of partner searches that result in an on- 
going relationship (e.g. challenge grant proposal); (3) Number of projects that result in institutional changes that enhance the project 
participant's ability to identify and remedy environmental problems. 

Result lndicator (I): Number of Challenge 
Grant proposals that met prescreening 
criteria. 
Unit of Measurement: same 

Life of Strategy Target: 525 
Cumulative Achievement to  Date: 227 
Current Year Target (6101): 60 
C~lrrant natnrtar Aahiavarnantt Ad 



Result lndicator (2): Number of partner 
searches that result in an on-going 
relationship (e.g. challenge grant proposal) 

Unit of Measurement: same 

- - - - 

Life of Strategy Target: 150 
Cumulative Achievement to  Date: 50 
Current Program Year (61011 Target: 20 
Current Quarter Achievement: 15 

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

Result Indicator (3): Number of projects Life of Strategy Target: 150 
that result in institutional changes 'that Cumulative Achievement to Date: 10 I 

Results: Successfully operating environmental partnerships will be established to promote solutions to environmental problems 
appropriate to market-oriented economies and democratic societies. I 

enhance the project participants ability to  
identify and remedy environmental 
problems 
Unit of Measurement: same 

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

Current Program Year (6101) Target: 

Current Quarter Achievement: 

~ ~ .................. ......... 

Unit of Measurement: same 

Result No. 1.6.2: Increased environmental trade, finance, and investment 

Indicators: (1)Number of QRAs that result in an agreement to pursue environmental trade, finance, or investment; will also track the 
number of QRAs that result in  a Challenge Grant Proposal (2) Number of projects that result in an agreement to  further pursue 

environme.nt.a!..tc.a.(le ... finan_ce..prinve~rment, ....................... 

Result in Challenge Grants Proposal 8 

Result lndicator (I): Number of QRAs that 
result in an agreement to pursue 
environmental trade, finance, or 
investment; also track the number that 
result in a Challenge Grant Proposal 

Life of Strategy Target: 350 
Cumulative Achievement to Date: Total QRAs = 197, Trade - 68, Grants - 11 6 
Current Year Target (6101 ): Total QRAs = 120, Trade - 40, Grants - 80 

Current Quarter Achievement: Total QRAs = 22 

Support Investment & Trade 14 

Result lndicator (2): Number of Challenge 
Grant projects that result in an agreement 
to further pursue environmental trade, 
finance, or investment. 

Unit of Measurement: same 
. . . . . . . . . . .  . . .  .. . . . . .  

Life of Strategy Target:. 
Cumulative Achievement to  Date: 
Current Year Target (6101): 

Current Quarter Achievement: 

. . .  . . . . . . .  
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Appendix B 
Ecolinks Grants Program 

Best Practices 

I. Energy Efficiency Action Plan in Bulgaria 

Abstract 
Sofia, the capital of Bulgaria with 1.2 million inhabitants, consumes energy for heating - 
purposes at almost twice the rate of the European standard. This results in ex-cessive 
energy costs and high COz emissions. In order to reduce both energy consumption and 
air pollution, the municipality decided to establish an energy conservation program. With 
an Ecolinks Challenge Grant, it teamed up with an American consulting company and a 
Bulgarian NGO to develop an Energy Efficiency Action Plan. 

Several aspects of the project can be considered best practices. An energy audit 
methodology was developed to identify and prioritize large-scale heat conservation 
measures in hundreds of public and residential buildings. A database on energy 
consumption was created to track progress in reducing consumption. An Energy 
Efficiency Fund was planned to finance the implementation of energy conservation 
measures in the municipality-owned buildings. Two new agencies were recommended to 
finance and implement the measures in the residential buildings through a scheme to 
repay loans from energy savings. A marketing plan was prepared to obtain the support of 
the owners of the residential buildings. Finally, institutional barriers to implementation 
of the program were identified, including legal, financial, administrative and social 
barriers. For each barrier, a remedy was proposed. 

Once the energy conservation program is implemented, it will result in energy savings 
amounting to 1,100,000 MWh and reduced COz emissions of 240,000 tlyear. The 
necessary investment outlay for the implementation of the basic energy conversation 
measures is $2.3 million for public buildings and $3 1.5 million for residential buildings. 
The average payback period is 1.2 years for public buildings and 1.6 years for residential 
buildings. 



Name of Project: Energy Efficiency Action Plan for Sofia Building Stock 

Project Area: Global Climate Change, Energy Efficiency 

Project Partners: 
Project Leader: Municipality of Sofia, Bulgaria 
Project Partner: Good Consulting (Washington Grove, MD) 
NGO Associate: Energy Efficiency Foundation (Sofia, Bulgaria) 

Location of Project: Sofia, Bulgaria 
Project duration: July 1999 -July 2000 

Problem statement 

The Municipality of Sofia, with a population of 1.2 million, is the major national 
administrative, economic, and cultural center of Bulgaria. It covers 13 10 sq. kilometers 
and is divided into 24 administrative districts. 

Heating is provided in the central part of the municipality by a district heating system. Its 
sources of heat energy are two main central heating plants and fifteen additional ones. 
Residential buildings account for more than 75% of the overall building stock and cover 
more than 68% of space heated by the district heating system. Public buildings represent 
approximately 25% of the building stock and cover 32% of the heated space. 

According to a previous study, Sofia's energy consumption for heating purposes is 240 
kWh/sqm, which considerably exceeds the average European standard of 140 kWhIsqm. 
The main reasons for this high rate of consumption are excessive heat losses from the 
buildings due to inadequate thermal insulation and poor construction; an inefficient heat 
distribution system; and lack of control devices in the radiators. The distribution system 
is inefficient partly due to the lack of systems for automatic regulation and the lack of 
measuring equipment in many of the sub-stations. As a result of the high level of energy 
consumption, COz emissions are estimated to exceed 800,000 tons annually. 

Project Description 

Sofia Municipality's overall goal is to reduce energy consumption by 30% by introducing 
cost-effective energy conservation measures in both residential and public buildings. In 
addition to saving money, the Municipality expected to reduce emissions of COz and 
other pollutants. The EcoLinks Challenge Grant enabled the Municipality to get started 
by funding the development of an energy efficiency action plan. 

The objectives of this plan were to assess the energy consumption for both the public and 
residential buildings; identify appropriate energy conservation measures; and prepare a 
long-term energy conservation plan that defines the necessary financing, possible 
financial resources, and implementation steps for the selected measures. 



Sofia Municipality teamed up with an American consulting company and a Bulgarian 
NGO to implement the EcoLinks project. The American partner was especially helpful in 
assessing different energy conservation measures and in developing marketing and 
business plans. 

The main activities of the project were the following: 

Collect data on current energy consumption .. - .  

The available data on current energy consmt ion  was collected for both the ~ub l i c  and 
residential buildings. This included general characteristics and present condikon of the 
buildings as well as the consumption of heat and electric energy. Based on this analysis, 
the buildings were classified into different groups according to their fimction, structure 
and energy consumption. 

Develop audit methodology and conduct audit 
It was decided to conduct two kinds of energy audits. First, a preliminary audit was 
conducted of the approximately 300 buildings owned by the Municipality by 
administering a questionnaire. The results were input to a database to support project 
implementation in later stages. Second, a detailed audit was conducted on two sample 
buildings, a school and a residential building. Computer models were used to determine 
current heat losses and estimate the potential for energy savings. 

Identify energy conservation measures 
As a result of the analysis of the audit, a list of energy conservation measures was 
prepared. The list included such basic measures as installation of meters to measure heat 
consumption, installation of thermostatic valves, and "weatherization" of doors and 
windows. For each measure. the necessarv investment was determined along with the . " 
simple payback period. Also, possible administrative and regulatory barriers to 
implementation of the energy conservation program were identified. 

Prepare action and marketing plans 
The action plan detailed all the technical improvements necessary to implement the 
energy conservation program, along with the costs, risks and possible financing sources. 
It also provided for the creation of new institutions to operate the program. The 
marketing plan primarily targeted the owners of the private residential buildings. Their 
buy-in is essential in implementing the program in the residential buildings. Draft plans 
were first prepared and discussed in numerous meetings with municipal authorities. . . - 
consulting companies, associations, equipment suppliers and residents. A separate 
workshop was organized to present results of the energy audits and to discuss priorities of -- 
the action plan. As a result of these public discussions, the action and market& plans 
were finalized. 



Action Plan 

The Action Plan scheduled the implementation of the energy conservation measures over 
a three to twelve-year period, depending upon the different ownership of the buildings; 
the owners' limited ability to finance the measures and the institutional barriers that 
needed to be addressed. One consideration was to undertake easy, fairly inexpensive .. 
measures in the first three years before the current Mayor's term expired. Then a track 
record would be established when the new Mayor's term began. 

A noteworthy initiative in the Action Plan was the creation of an Energy Efficiency Fund 
to finance the implementation of energy efficiency measures in the municipality-owned 
buildings. The Fund would be initially capitalized at $2.5 million. It would invest in 
energy efficiency measures that have the highest rate of return and shortest payback 
period. The money saved from reduced energy consumption would be returned to the 
Fund and invested in other measures on a revolving basis. It is estimated that the Fund 
would generate $51 million for energy efficiency investments over a twelve-year period 
with the initial $2.5 million fully recovered. 

Tasks planned for the 314 municipal buildings over the first three years included the 
following: 

Install calorimeters in all substations (result: initiation of monitoring and 
accounting of heat consumption, financing from the World Bank loan) 
Establish the self-recovery Energy Efficiency Fund (result: financing solution for 
implementation of the Action Plan, investment required: $2.5 million from the 
Municipality or external resources) 
Install regulators in the substations (required investment: $1.4 million, payback 
period 0.9 years, financing through the Fund) 
Install thermostatic valves on the radiators (required investment: $800,000, 
payback period 0.8 years, financing through the Fund) 
Repair and tighten the frames of windows and doors (required investment: 
$125,000, payback period 1.53 years, financing through the Fund) 

For the residential buildings, a $3 1.5 million investment would be needed to implement 
basic energy efficiency measures over three years. This investment would be funded by 
bank loans repaid through energy savings. Consumers would continue to pay their 
heating bills at the regular rate, and the money saved from reduced energy consumption 
would be directed to loan repayment. Two new agencies would be created to manage this 
part of the program. An agency, "Energy Agents", would collect payments from 
consumers. Then it would pay the energy provider for actual heating expenses and send 
the surplus funds to the banks for loan repayment. It is estimated the loans would be 
repaid in four years. A Municipal Agency for Energy Management would implement the 
energy conservation measures in the residential units using the loan proceeds to hue 
subcontracted companies. 



Tasks planned for the 300,000 residential units over three years included the following: 

Install calorimeters in substations (10 000 substations, financing by Municipality 
or through the World Bank loan) 
Install regulators in substations (third party financing or the World Bank loan) 
Install thermostatic valves (financed by occupants through various possible 
mechanisms, altogether $22.5 million required, payback time 1.25 years) - . 
Tighten the frames of doors and windows 

Marketing Plan 

The Marketing Plan was designed to obtain the support of the owners of the residential 
buildings. Their support is crucial since they are responsible for financing energy 
efficiency improvements in this sector. The Plan was based on a marketing analysis of 
the proposed energy conservation measures and the income levels of ~ u l ~ & a n  citizens. 
It was scheduled for implementation in two stages, a pilot project and a final project. The 
pilot project would concentrate on encouraging the residents of one building to 
participate in the program. Equipment suppliers and other businesses would be asked to 
sponsor this pilot stage. The final project would aim to obtain the participation of 66% of 
the homeowners in Sofia and reduce their energy bills by at least 16%. 

The Plan included the following items: 
Segmentation of the market to identify target customers 
Positioning strategy to communicate a favorable image for the program and create 
demand for it. The residents would be convinced that the program would result in 
greater heating, convenience. and cost savings. 
Promotion of the program 
Sponsorship strategy to enlist equipment suppliers and others to support 
promotional campaigns 

Institutional and Other Baniers 

The project team identified potential barriers to program implementation. For each one, 
the team recommended a possible remedy. The following groups of barriers were 
identified: 

Legal barriers: 
Numerous changes are necessary in the Law on Energy and Energy Efficiency, and in the 
Law on Property, such as: 

Determine the procedure for decision-making in the buildings 
Simplify the procedure for the heat distribution company to collect payments 
Regulate the activities of Energy Agents, and the interrelations between consumers 
and Agents 
Create conditions for a practical implementation of the "shared-savings" scheme. 



Establish a legal base for association of owners and tenants to manage the common 
property 

Financial barriers: 
The Municipal budget does not include a line item for "energy" and the expenses are 
only examined yearly for statistical reporting 
The Municipal budget is centralized and the users of municipal buildings are not 
stimulated to save energy .. 
The Municipality is restricted from funding energy-saving projects from its own 
resources 
The Sofia citizens have limited financial resources 

Organizational and administrative barriers: 
The Municipality has no organizational unit for planning and control of the energy 
consumption and efficiency 
There is no commission for energy planning 
Information on energy consumption is rarely analyzed and used to prevent over- 
consumption 
There is no control over the results of energy efficiency measures that are 
implemented 

Social and psychological barriers: 
The citizens and some managers are not aware of energy savings potential 
The citizens mistrust the power production industry due to its monopolistic structure 
The opportunities for a dialogue between the Municipality and non-govemmental 
'associations are not fully used 

Database 
A database was created from the results of the preliminary energy audit. Data was 
collected from the questionnaires received from the 300 municipal buildings. The 
database is an MS ACCESS 97 application. For each building, approximately 40 different 
types of data was collected and input to the database. This information can be analyzed 
using different criteria. In addition, the database can be easily updated with new 
information. 

Costs of Ecolinks Project 

The total costs for preparation of the program were $71,704 of which $26,404 was 
provided as cost-share by both organizations. 



The breakdown of.total project costs is the following: 

Labor $60,749 
Travel $2,550 
Equipment* $ 1,994 
Other* * $6,411 
Total $71,704 

.. .. * Measuring equipment for energy audits 
** Other costs include publications, translation services, computer services and 
communication costs 

Expected Environmental and Economic Benefits 

Environmental Benefits 

Annual reductions of CO2 emissions: 
Municipal buildings 
Residential buildings 
Total CO2 reductions 

Economic Benefits 

Energy savings/reductions: 
Municipal buildings 
Residential buildings 
Total savings 

Financial Analysis 

Municipal buildings 
Investment outlays 
Annual savings 
Payback period 

Residential buildings 
Investment outlays 
Annual savings 
Payback period 

125 000 MWh 
975 000 MWh 

1 100 000 MWh 

2.33 million USD 
2.05 million USD 

1.2 years 

3 1.5 million USD 
20.4 million USD 

1.6 years 

Note: The figures refer only to the first three years of implementation of the Action Plan, 
including such priority energy conservation measures as weatherization (tightening doors 
and windows and application of thermal insulation); installation of thermostatic valves on 
radiators; and installation of heat-cost allocators. 

The EcoLinks grant of $45,300 will foster environmental investments of $33.8 million 
over the three-year period. 



Follow-up activities 

European Union 
The project team submitted a proposal to the European Union's SAVE 2 Program to set 
up the Municipal Agency for Energy Management, as called for in the Action Plan. The 
p;oposal was accepted and the project teamexpects to receive EURO 120,000 for three 
years. Sofia was one of four European cities selected to receive this grant. 

UN ECE 
A proposal for additional financing was also submitted to the UN Economic Commission 
of Europe's Energy 21 program. The decision was still pending as of January 2001. 

Transferability 

The project team's approach to developing an energy efficiency action plan, including the 
audit methodology, can be transferred to other municipalities in the region with minimal 
expense. The plan would need to take account of particular physical and technical 
features of the buildings and the district heating system. More importantly, the plan 
would need to consider legal and regulatory barriers to implementation, which may vary 
from one country to the next. 

Lessons Learned 

The following lessons learned resulted from the project: 

Although the Action Plan had a long-term outlook (up to twelve years), a short-term 
window was included to encourage the implementation of concrete, simple measures 
as quickly as possible. In this way results can be achieved without risk from future 
political or economic changes, helping to establish a track record that is needed for 
continued support. 

It is important to obtain political support. The project was helped by the strong 
commitment from the management of the Sofia Municipality. 

If information is not available on current energy consumption and basic 
characteristics of the building stock, then it is necessary to plan for collecting this 
information at the outset. The project team was faced with this situation and spent 
considerable time in creating a database with this information. 



Additional Information 

Project Leader 

Victoria Darnyanova 
Sofia Municipality 
Head of Foreign Investment Projects Department, 
33 Moskovska str. 
1000 Sofia, Bulgaria 
Phone: 359 2 981 06 57 
E-mail: vdamvanova@sofia.bg 

Project Partner 

Larry Good 
Good Consulting 
Box 1296 Washington Grove, MD 20889 
Phone: +l  301 590 0381 
E-mail: l~ood@,erols.com 



Ecolinks Grants Program 
Best Practice 

11. Modernizing Boiler Houses in Slovakia 

Abstract 

Old Town Bratislava in Slovakia has 134 gas-fired boilers that supply heating and hot '- 

water to the communitv. The boilers are obsolete and lack modem measurement and 
control systems, resulting in excessive gas consumption. The municipality and local 
utility company, Terming, are concerned with the high energy costs and air pollution. 
Their public image has suffered, as the local citizens have become increasingly 
dissatisfied with their rising heating bills. In addition, any solution must take account of 
the special historical character of many buildings in the town. 

Terming was awarded an Ecolinks Challenge Grant to establish a multi-disciplined 
project team and assess the feasibility of modernizing the boiler houses. The project is 
considered a best ~ractice for a number of reasons. First. s~ecial  attention was uaid to , . 
involving differen; stakeholders on the team and providing transparency of projkct 
activities. One of the team members was a NGO whose role was to develo~ a ~ub l i c  - .  
information campaign. Second, the team developed a methodology to classify different 
types of boiler houses into groups and prioritize them for immediate investment. Third, 
the priority setting process took account of the special historical status of the buildings 
and the limits on infrastructure development in the area. Finally, a financial analysis and 
environmental impact assessment were completed, showing both the economic and 
environmental benefits of the project. The implementation of the project will result in 
annual cost savings of about $90,000 and reduced CO* emissions per year of 1,800 tons. 



Name of Project: Increasing Thermal Energy Production Efficiency, Decreasing Primary 
Fuel Consumption, and Decreasing Air Pollution Using Modem Regulation Technology 
in Gas Central Heating Units in Bratislava 

Project Area: Global Climate Change, Energy Efficiency 

Project Partners: 
.. 

Project Leader: Terming, s.r.0. (Bratislava, Slovakia) 
Partner: Honeywell, spol s.r.0. (Prague, Czech Republic) 
Associate 1: Municipality Old City Bratislava 
Associate 2: Slovak Technical University, Faculty of Mechanical Engineering, 
Department of Automated Control and Measurement (Bratislava) 
Associate 3: NGO Open Circle (Bratislava) 
Associate 4: Ecotoxicology Center (Bratislava) 

Location of Project: Bratislava, Slovakia 

Project Duration: August. 1999 -July 2000 

Problem Statement 

Bratislava, the capital city of Slovakia, is inhabited by about 500,000 people. Its Old 
Town is located in the central part of the city and forms a separate municipality. 
Terming, the local utility company that is majority owned by Old Town, provides heating 
to the municipality from a number of obsolete gas-fired and coke-fired boilers. Some of 
the gas-fired boilers were installed 30-35 years ago. 

There are 146 gas-fired boiler houses in which 346 boilers have been installed. The 
overall power installed is 60.2 MW, ranging from 100 kW to 3 MW. Only twelve gas- 
fired boiler houses are equipped with modem combustion, measurement, and regulation 
systems. The remaining ones have limited, obsolete control equi ment, resulting in high P gas consumption. The annual gas consumption is 8.4 million m , and the consumption 
per unit amounts to 34.1 m3 of gas per 1 GJ. 

This energy overconsumption, in turn, results in high COz emissions, amounting to 
16,500 tons per year, and high prices for thermal energy ($6.5 per 1 GJ). The higher 
prices are also partly due to the large number of employees necessary to manually control 
the systems. 

Other problems facing Old Town and Terming were a negative public image due to 
consumer reaction to the increasing energy prices and the sensitivity surrounding any 
infrastructure development in the historical town. 



Proiect Descrivtion 

Old Town Bratislava and Terming wanted to reduce gas consumption, leading to lower 
energy costs for both the municipality and consumers and at the same time to reduced air 
pollution. In addition, they wanted to involve the public to improve their image, and they 
wanted to take precautionary measures to protect the historical buildings in the 
community. 

.. 
With an EcoLinks Challenge Grant, they assembled a project team to assess the 
possibility of retrofitting 134 gas-fired boilers with modem measurement and control 
systems. The members of the project team contributed different skills and resources, 
helping to enhance the credibility of the project. They also represented a cross section of 
stakeholders, increasing its transparency. The project team was comprised of the 
following organizations: 

1. Terming, the local utility company and operator of the heating systems, was 
represented by technical and economic experts who were involved at every stage 
of the project implementation 

2. Honeywell Prague was the consulting company specializing in heat-generation, 
distribution, and automation and control systems. Its role was to design a uniform 
system of measurement and control elements that could be applied in the Old 
Town's boiler houses, including remote communication with a central control 
room. 

3. Municipality Bratislava Old Town, the majority owner of Terming, was 
responsible for supplying heat and hot tap water to the inhabitants. 

4. Slovak Technical University, Department of Automated Control and 
Measurement at the Faculty of Mechanical Engineering, contributed experts to 
analyze the current condition of the heating systems and assess options for their 
modernization in cooperation with Honeywell. 

5. Otvoreny Kruh (Open Circle) was a Slovak NGO whose role was to raise public 
awareness of the project and disseminate the results to the community. 

6 .  Ecotoxicology Center, a laboratory in Bratislava, assessed the environmental 
impact of the prospective investment. It calculated the avoided emissions of 
different pollutants based on the different levels of gas consumption before and 
after the modernization of boiler houses. 

The main activities of the project were the following: 

Collect existing data 

All 134 boiler houses were carefully examined and basic data concerning the condition of 
existing equipment as well as operation costs was gathered. 



Develov database 

A database was created to present the gathered information in a comprehensive format. 
The database included the following information about every boiler house: heat 
production, hot tap water production, fuel consumption and cost, electricity and water 
consumption, salaries, insurance costs, costs of inspection certificates, overheads, 
depreciation, and other operation costs, such as maintenance costs, fines and fees for 
pollution. The data revealed not only that the unit gas consumption and operation costs - 
were high in the investigated boiler houses, but also that the value of these parameters 
varied considerably from one site to the next. As expected, the boiler houses without the 
measurement and control systems or supported by only basic control equipment had 
higher unit gas consumption and operation costs than the boiler houses with more 
sophisticated measurement and control systems. 

Classifv boiler houses to set ~riorities 

Based on an analysis of the information provided in the database, the boiler houses were 
classified into four different groups according to the amount of power installed in the 
boiler houses, the number of boilers, and their seasonal operation. Boilers designed to 
produce energy only for heating purposes operate in the cold winter months, while boilers 
that supply both heating and hot water operate year round. This classification helped to 
allocate resources in such a way to maximize energy savings with the minimal 
investment. It was decided to install the most complex measurement and control systems 
in the largest boilers that were operational the entire year. Even a small decrease in gas 
consumption would result in a significant reduction in fuel costs. The basic measurement 
and control devices would be installed in the smaller units. 

The boiler houses were classified into the following four groups: 

1. Plants with the highest power installed, having more than one boiler, and producing 
both heating and hot tap water. They are operational the entire year, and they are 
targeted for connection to the central control system. The most complex measurement 
and control systems would be installed in this group. 

2. Medium size units, generating both heating and hot tap water and being operational 
the entire year. Relatively sophisticated measurement and control equipment would 
be installed in these units. 

3. Medium size boiler houses, generating only heating and being operational only during 
the heating season. The different capacity of each boiler would determine the 
selection of equipment in the future. 

4. The smallest units. supplying heating to no more than two buildings. Only basic 
measurement and control equipment would be installed in these units. 



As part of the priority-setting process, special considerations were taken into account for 
the boiler houses located near the historical buildings in Old Town. Construction is 
limited for particular buildings or areas, and in some cases modernization of the boiler 
houses would be complicated by the existing infrastructure. It was recommended to 
modernize 25 heating plants on a priority basis. The remaining plants would be 
modernized later when funding was secured and other problems were resolved, such as 
the ownership of the boiler houses and the necessary permits. 

.. 
Prepare engineering designs 

A detailed engineering design for the installation of measurement and control equipment 
was prepared for a sample boiler house from each of the above groups. Technical 
documentation for each sample boiler house included a description of its present 
condition, a description of the new design, specification of the needed equipment, and the 
cost estimation. 

Estimate investment requirements 

Based on the above technical evaluation, the necessary investment outlays, future 
operation costs,and other economic parameters were estimated. Different scenarios were 
prepared assuming stable fuel prices as well as a possible 20% increase in the price of a 
gas. 

Assess environmental impact 

The environmental impact of the proposed investment was assessed, showing the lower 
emission levels of different pollutants that would result. 

Disseminate results 

The results of the project were disseminated to the community through an informational 
brochure and articles in local newspapers. 

The following results and outputs were achieved: 

Development of a comprehensive and detailed database for existing gas-fired boiler 
houses. This data can serve many different purposes, such as an analysis of current 
operation costs or investment planning. The database will be regularly updated with 
new information. 

Development of sample detailed engineering designs for the planned installation of 
measurement and control equipment in different types of boiler houses 

Investment analysis and environmental impact assessment of the project 



Increased public awareness of the economic and environmental issues related to 
district heating. 

Supporting information for the preparation of bankable documents to secure financing 
for the project 

Costs of Ecolinks project .. - 

The total cost for the preparation of the project was $68,990, of which $48,175 was 
funded through an Ecolinks grant and $20,8 15 was provided as cost share. 

Expected Environmental and Economic Benefits 

Environmental Benefits 

Reduced air pollution as follows: 

Economic benefits 

Air pollutants 

co2 
CO 
so2 
NO, 
Particulates 

The project is estimated to reduce gas consumption by 10.8%. The expected fuel savings 
range from 3 to 25 %, depending on the boiler house, and total savings amount to 0.91 
million m3 of natural gas per year. This reduction will result in annual cost savings of $ 
89,200. 

Financial analysis 

Current emissions (Vyear) 

16 500 
5.3 
0.08 
13.1 
0.6 

Total project investment outlays amount to $310,000. The simple payback time of the 
investment varies from 1.7 to 9 years for each boiler house, with an average value of 4.25 
years. 

Expected reductions 
(Vyear) 
1788.6 
0.6 
0.01 
1.42 
0.07 

If all boiler houses are equipped with the measurement and control systems. the Ecolinks 
A - -  

grant of approximately $48,000 will foster environmental investments amounting to 
$3 10,000. 



Transferability 

The methodology applied in the project can be easily transferred to other utility 
companies that supply heating and hot water in the cities as well as water supply 
companies. This included the development of the database, its analysis, elaboration of 
technical documentation, economic and environmental analysis, and final prioritization of 
the investments. The special criteria for the unique location of the planned investment 
may be applied to other cities with historical buildings that have a diversifiedownership - 
structure. 

Lessons learned 

The following lessons were learned during project implementation: 

It is important to involve different stakeholders when implementing similar projects. 
This can be achieved in two ways. First, the project team should represent different 
stakeholders. An ideal team might include the municipality, local utility, an 
independent consulting company or independent experts and a NGO. Second, a 
public information campaign should be developed to inform the community of the 
nature of the project and the problems it addresses, the on-going activities and the 
results. The public needs to understand both the economic and environmental 
consequences of the proposed project and have an opportunity to provide feedback 

When developing an investment program in a city's historical center, many additional 
factors need to be considered, such as ownership of the site, its location in the 
historical center, any limits on construction, and the state of existing infrastructure. 

The critical factors for a successful project are clear and effective cooperation 
between project team members, well-defined goals and tasks, and realistic 
expectations. 



Additional information 
Contact data 
Project Leader 

Jozef Smolka 
Terming, s.r.0. 
Bukurestska 2 
81 104 Bratislava, Slovakia 
phone: 421 52 442 077 
fax: 421 52 442 078 
E-mail: terming@,netax.sk 

Project Partner 

Petr Niedoba 
Honeywell, spol. s.r.0. 
Budejovicka 1 
14021 Praha 4, Check Rep. .. - .  

phone: 420 2 61 12690 
fax: 420 2 61 122691 
E-mail: petr.niedoba.G.cz.hone\u;ell.com 



Ecolinks Grants Program 
Best Practice 

111. Pilot Study of Leak Detection and Leak Abatement Equipment Technologies 

Abstract 

How to find leaks in water pipes stretching over a 600 km network? This has been the 
problem faced by RAJAC, a water utility in Romania that is losing 30 % of its water 
production each day. This results in revenue loss for the utility as well as wasted water 
and energy resources. With an Ecolinks Challenge Grant, RAJAC parmered with a U.S. 
environmental technology provider to develop a pilot leak detection and abatement 
program. Significant leaks were identified in the system, which otherwise would have 
taken years to find. When major leaks in the entire network are located and eliminated, 
RAJAC's water system will be within tolerable loss limits. 

The project is considered as a Best Practice because the modem technology was 
successfully transferred through the cooperation of the American partner, and the 
technology proved to be very efficient in local conditions. This technology transfer was 
smoothed by training the RAJAC staff on the leak detection equipment. In addition, the 
project team prepared a list of water conservation measures to be undertaken by 
consumers and the utility. These measures called for greater consumer awareness of the 
condition of water distribution system, decreased water consumption by users, and a 
strategy for leak abatement. 

The leak detection and abatement program will result in both environmental and 
economic benefits. About 8 million m3 of water will be saved per year, saving 
approximately $3 million. Further, this successful leak detection will pave the way for 
the implementation of a larger $40 million program to upgrade the water infrastructure. 
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Background 

RAJAC is a utility company established by Iasi City Council in 1991. The company is 
responsible for providing water to the city and for operating the sewage system. The main 
data on the drinking water system operated by RAJAC are as follows: 

- the system serves over 550 000 inhabitants and 2100 institutions (mainly 
industrial), 

- 70 % of individual clients have water meters 
- the distribution network comprises 600 km of pipes, 
- the annual production of water amounts to 56 million m3 
- the annual consumption of water totals 40 million m3 
- the annual losses of water due to leaks are 16 million m3 

Before RAJAC was established in Iasi, the water supply was unreliable and the quality of 
drinking water did not comply with Romanian standards. The equipment in the seven 
water treatment plants operated by the company was obsolete and energy inefficient, and 
the distribution network was mainly comprised of obsolete pipes. Moreover, the 
company's staff was not trained to operate the system efficiently, and the company had 
an unfavorable public image. 

The company undertook many measures to improve this situation. A regular supply of 
drinking water was secured. Water treatment plants were upgraded, and analytical 
laboratories were established at each plant. New water pipes were installed. The 
personnel was trained. The company became more transparent due to the establishment 
of a Public Relations and Strategy Marketing Offices that disseminated information about 
the company and increased public awareness of water problems. 



Problem Statement 

RAJAC faces water losses amounting to 16 million m3 annually, or 30 % of its total 
drinking water production. The water losses result from leaks in the pipes, and they 
represent a waste of potable water as well as a waste of treatment capacity, a waste of 
energy and, ultimately, waste of money. The leaks are caused by the poor condition of 
pipes, chemically aggressive soil, the poor installation of pipes, the poor condition of .. 
joints, high-pressure fluctuations in the network, and heavy traffic. 

In 1995 RAJAC developed a general program on leak abatement recommended by the 
European Bank of Reconstruction and Development. The objective is to reduce water 
losses by at least half, from 30% to 15%. The program includes the following measure,: 

mapping of the water supply system 
modeling of water flows 
optimization of network operations based on automatic pressure control systems 
identification of leaks 
repair or replacement of pipelines to eliminate leaks 

The estimated cost of the program is about $40 million. It mainly covers the replacement 
of obsolete pipelines, valves, pumps, and other equipment. It is expected that EU grants 
will finance a significant portion of this investment outlay. 

A bottleneck of the leak abatement plan has been the identification of leaks. RAJAC had 
lacked the proper equipment and experience to efficiently detect them. Until this point, 
RAJAC was able to detect leaks only if water penetrated through the ground, if there was 
a sudden increase in the consumption of water, or if there was as a sudden decrease in 
pressure in the network. The Ecolinks grant enabled RAJAC to team up with an 
American environmental technology provider, Cavanaugh & Associates, and solve this 
leak detection problem so that the larger infrastructure project can proceed. 

Project Description 

The overall objectives of the project were to develop, implement, and evaluate a pilot 
leak detection and abatement program in a selected area of Iasi county, expand the pilot 
project to the entire RAJAC Iasi network, and possibly to the entire Moldova province, 
and raise public awareness of water conservation issues. 

The project activities were as follows: 

1. RAJAC provided maps of the Iasi water system, and RAJAC and Cavanaugh 
selected the pilot site and developed the pilot plan. 

2. Cavanaugh trained RAJAC personnel on the use of the Doppler leak detection 
equipment and the data logging system and data analysis. The various features of 



the equipment were demonstrated to the RAJAC employees, such as the 
installation protocol, data interrogation and transfer to a digital format using a 
laptop computer, and leak chart analysis and interpretation. The Doppler 
equipment used by Cavanaugh is manufactured by Fluid Conservation Systems 
(FCS), Milford, Ohio. 

3. Cavanaugh together with Fluid Conservation Systems provided supplementary 
information and training to RAJAC regarding the latest practices for leak - - 
detection and water conservation used in the US and promoted by American 
Water Works Association (AWWA). Different types of U.S. leak detection 
equipment were analyzed and compared. 

4. The pilot leak detection project was developed and implemented in Copou, a 
residential district in Iasi, for three main reasons: 

- the Copou water supply system had many leaks and some of them were 
previously identified using other equipment, 

- the district is located on a steep slope of a hill and the area is endangered 
by mudslides. The immediate reduction of water losses would improve 
the slope's stability, 

- most water consumers have water meters, what allows for accurate 
estimation of water consumption. 

The data obtained from the FCS detectors confirmed the location of previously 
known leaks, thus proving the usefilness of the new equipment. However, many 
additional leaks were also detected, that were not known previously. It was 
estimated that three of these leaks alone resulted in water losses of 60,000 m31year 
or $24,000. Since the equipment cost was around $20,000, and no further 
significant investment was needed to eliminate the leaks, the payback period for 
the equipment used during the pilot project was less then one year. 

5. RAJAC and Cavanaugh analyzed the data from the pilot project and prepared a 
technical and economic evaluation of the results. Among other conclusions, it 
was reported that a relatively limited staff and equipment would be required to 
"scan" the entire network of Iasi county and provide current information on the 
leaks. 

6 .  RAJAC and Cavanaugh prepared a list of basic conservation measures to raise 
consumer awareness about the water distribution system and to conserve water by 
iimiting consumption and by eliminating the leaks. 

7. Other utility companies were informed about the project and a seminar was 
arranged to disseminate the results and discuss the possibilities for applying the 
technology throughout Romania. 



The following outputs/results were achieved: 

Introduction of leak abatement technology with the proven potential to significantly 
decrease RAJAC's water losses. When tested in CEE conditions, the equipment 
demonstrated its accuracy and time saving benefit compared to alternatives. 

- 

Fully trained local staff at RAJAC to operate the equipment. 

Basic water conservation measures prepared by RAJAC and Cavanaugh and grouped 
into three categories: 

Raise consumer awareness of the water distribution system. 
Consumers can help a public water utility to monitor the water distribution system by 
informing the company about: 
-visible leaks from the system 
-places where sounds of running water have no reasonable explanation 
-cracks and water spots on the streets 
-sudden or gradual increase in the amount of water reported in a water bill 
-accidentid or deliberate contamination of rivers, lakes, or ground water. 

Reduce consum~tion 
Individuals may decrease their water bill, conserve water, and avoid water 
shortages by introducing common conservation practices, such as: 
- checking home or apartment's fixtures for leaks and repairing them or 

replacing with certified water saving devices, 
- not letting the water run continuously, 
- insulating hot water lines, 
- running only hlly loaded clothes-washers and dishwashers 

and many others. 

The water conservation measures that can be implemented by water consumers 
are promoted by RAJAC through media campaigns. 

Identifv and eliminate leaks 
The basic tasks for RAJAC concerning the leak abatement are as follows: 

- developing an accurate mapping of the water distribution system, 
- localizing leaks through identification of suspect leak-prone areas 
- placing acoustic, digital recording loggers at strategic points on the 

distribution system 
- isolating the detected leaks to a particular line segment 
- pinpointing the location of the leak, 
- categorizing the leaks according to their magnitude. 



Follow-up Activities 

Several follow-up activities of the project have been reported: 

Reauests for eaui~ment demonstrations 

At the project close-out meeting, requests were received to demonstrate the technology in 
Bucharest, as well as in Poland and Moldova. Also, the Iasi District Heating Company - . 
expressed its interest in American leak detection technology. 

Creation of a new comuany 

During meetings between RAJAC and Cavanaugh and Associates, it was proposed to 
create an autonomous company focused exclusively on providing leak detection services 
to any water company in Romania. The advantages of such a company would be the 
necessity to train only one team, the use of the already trained experts of the RAJAC 
team, and the use of the same equipment in different locations. 

Costs of Ecolinks Project 

The total cost for the preparation of the project was $1 18,074, of which $46,820 was 
funded through an Ecolinks grant and $71,254 was provided as cost share, mainly in a 
form of equipment delivered and consultancy provided by Cavanaugh & Associates. 

Expected Environmental and Economic Benefits 

Environmental benefits 

The implementation of the leak abatement program in entire lasi county and the reduction 
of the losses from around 30 to 15 % of total RAJAC drinking water production will 
result in 8 million m3 of water saved per year. 

Economic benefits 

The potential savings due to reducing water losses by 8 million m3 are about $3 million 
per year. This level of savings, however, requires significant investment in the 
infrastructure. 

Payback period for the leak detection equipment used during the pilot project is less than 
one year. 



Transferability 

The project proved that the American state-of-the-art technology for leak detection is 
fully applicable in CEE conditions, and that the personnel of local utility companies can 
be easily trained to operate it. The equipment could be useful not only for water utility 
companies but also for district heating enterprises and any other institutions that own 
large networks for water transportation. 

~ - - - 
Lessons Learned 

The proposed technology needs to be tested under local conditions. In the pilot study, 
the leak detection equipment was proven capable of detecting leaks that had not been 
previously detected. 

It pays to take the time to thoroughly train the local staff how to operate the 
equipment under local conditions. This was especially important at W A C  where 
the staff lacked the experience to use modem detection devices. In addition, the 
acoustic method requires practice in interpreting different sounds that vary according 
to the pipe diameter, the pipe material, type of soil, or the volume of noise from other 
sources. 

There needs to be a way to measure the current water losses to establish a baseline 
from which water savings can be determined. Since there were limited water meters 
in the supply network, the project team had to start by installing general flowmeters 
to estimate the current water losses. 
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