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1 PART 1 – EUROPEAN COMMISSION 

1.1. Background  

Assignment Title: Assistance in developing a template and methodology/guidelines 
for conducting energy audits for CHPs and district heating systems, 
CWP.07.MD (AHEF. 120.MD) 

Country and Dates: Chisinau, Moldova, February - June 2015 

Beneficiary Organisation(s): Energy Efficiency Agency (EEA) of Moldova 

Beneficiary Organisation’s   
key contact persons – name 
and e-mail address 

Denis Tumuruc, Deputy Director of the EEA, 

denis.tumuruc@aee.md  

Deliverables Produced Final report, template and methodology/guidelines for conducting 
energy audits for CHPs and district heating systems 

Expert Team Members Albin Zsebik, Henrik Steffensen, Igor Zanoaga and Oleksandr 
Antonenko 

 

1.2. Essence of the Activity  

The Technical Assistance (TA) assignment on the development of a template and methodolo-

gy/guidelines for conducting energy audits for combined heat and power (CHP) plants and district 

heating (DH) systems in Moldova was implemented during the period March-June 2015. The TA was 

requested by the Energy Efficiency Agency (EEA) of Moldova that is responsible for the improvement 

of Energy Efficiency (EE) in the country.  

Moldova has three CHPs and 12 DH systems, but they are generally in a rather bad condition that 

results in a low efficiency of the systems. Thus, enhancing auditors’ capacity as well as facilitating 

high quality energy audits and energy management systems contributes to the improvement of the 

energy efficiency in the country. The template and methodology for energy audits of CHPs and DH, 

developed within this assignment,  take into account minimum criteria for energy audit and relevant 

EU and international standards according to the Energy Efficiency Directive 2012/27/EU that should 

be transposed in the Moldovan legislation according to the Energy Community (EnC) Treaty.    

The ITS fully achieved the overall and specific objectives of the TA assignment (see section 2.2) that 

were related to the enhancement of the EEA’s capacity in conducting energy audits and development 

of the recommendations for the approximation of Moldova with EU legislation.  

1.3. Key Findings 

1. The results of the walk through energy audits of the CHP-2 and Heat Only Boiler (HOB) Sud plant in 

Chisinau, conducted as a part of this TA, showed a high level of deterioration of equipment and a low 

efficiency of both plants. 

2. The energy tariffs policy in Moldova did not provide any price advantages for the utilisation and 

development of the district heating potential, but on the contrary, it stimulated the disconnection 

from the system and the installation of individual boilers either by household and public consumers. 

The annual interruption of the hot water supply for a one-month period in summer because of 

maintenance works contributes to the process of disconnection of existing consumers.  

mailto:denis.tumuruc@aee.md
http://www.inogate.org/activities/545?lang=en
http://www.inogate.org/activities/545?lang=en
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3. The low quality of services, inefficient tariff policy and interruption of the hot water supply led to 

the disconnection from the central DH system by a large number of consumers. This further contrib-

uted to the decrease of the efficiency of the whole DH system as it is based on the economy of scale 

design and therefore the highest efficiency can be achieved at the maximum possible number of 

consumers at the selected area. 

1.4. Ownership and Benefits of the Activity 

The main benefits of the activity for the Beneficiaries are: 

 Moldovan experts and decision makers from CHP-2 and Sud plant improved their under-

standing of international experience in conducting energy audits for combined heat & power 

(CHP) plants and district heating (DH) systems.  

 The developed methodology and guidelines on energy auditing in CHP and DH that take into 

account minimum criteria for energy audit and relevant EU and international standards ac-

cording to the Energy Efficiency Directive 2012/27/EU will allow Moldovan experts to inde-

pendently conduct audits and enhance the efficiency of the local DH systems.   

The Beneficiaries took ownership in the following way: 

 The beneficiary and decision makers from the CHP-2 and Sud plant expressed strong interest 

in implementing ITS recommendations in the medium and long term periods.  

   

1.5. Recommendations 

1. CHP-and HOB-utilities should work together as a common DH company with a common network to 

serve customers and respond to their needs. In todays’ world customers do not accept that heat 

service is unstable or interrupted for longer periods, and therefore the heat service must be deliv-

ered 24 hours seven days a week. The summer interruption due to maintenance works should be cut 

down from 30 to maximum one or two days. If the DH company needs a longer period of time for the 

annual maintenance works, it should provide consumers with an alternative heat supply.  

2. A set of documents, developed within this assignment, should be approved by the EEA and pub-

lished on the Agency's website. Moreover, the documents should be shared with the specialists and 

interested public institutes. According to the initial beneficiary’s request for TA, the template and 

guidelines will be available at the Agency's new database that will include all energy audits conduct-

ed in the Republic of Moldova. 

3. The developed templates and methodology for energy audits are based on the analysis of the fac-

tual data that were provided by the beneficiary and collected during two missions to Chisinau. As a 

result of the walk through energy audits of the CHP-2 and Sud plant, ITS experts additionally devel-

oped 17 specific recommendations and measures that should improve the efficiency of the DH sys-

tem in Chisinau in medium and long terms.  

 

1.6. Challenges Faced 

While implementing this TA, ITS learned that the beneficiary, EEA, was significantly understaffed and 

did not have sufficient capacity and resources to further adjust the developed documents to the re-
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quirements of the local legislation framework.  At the time of ITS missions, there were only five full-

time employees in the Agency, including a director and a deputy director, whereas the Agency’s or-

ganogram envisaged 11 staff members. Taking into account that the level of remuneration of EEA’s 

employees was 2-4 times less than in the private sector, the potential for the improvement of this 

situation without fundamental changes in the status of the Agency was very low. According to the 

Agency’s information, the proposals for changing the status of the EEA from the public authority to a 

public institution with an independent budget were officially submitted to the Government of Mol-

dova in 2015. Provided that the proposals are approved by the Government, this will help the AEE to 

follow up with ITS recommendations and adjust them to the requirements of the local legislation 

framework.   

Table 1. Impact Matrix 

Impact Area Developments 2012 (%)* May 2016 
(%)* 

Policy Support of the adoption of the 
requirements of the Energy Efficiency 
Directive.  

10% 15% 

Regulation Adoption of ITS recommendations will help 
Moldova not only conduct energy audits, 
but establish a broader energy 
management system in CHPs and DH 

10% 20% 

Technology Promotion of efficient DH system can help 
Moldova to utilise a  number of SE 
technologies, like biomass boilers, waste 
incinerations, heat recovery of the 
exhausted gases, etc.  

5% 40% 

Environment Improvement of EE in district heating 
systems can significantly reduce CO2 
emissions. 

5% 25% 

Economics Improvement of EE in district heating 
systems can significantly decrease energy 
dependency   

0% 15% 

Social Improvement of EE in district heating 
systems can reduce energy bills and provide 
better services, i.e. 24/7 heat supply, 
automatic control, etc.     

5% 45% 

* The impact is estimated based on the experts’ opinion under the current circumstances and can be changed over time 

Note: It is particularly difficult to quantify the impact of capacity building activities. The figures pro-

vided in the table should therefore be considered with great caution. 
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2 PART 2 - BENEFICIARIES 

2.1 Executive Summary 

This report presents the results of the assignment "Assistance in developing a template and method-

ology/guidelines for conducting energy audits for CHPs and district heating systems, CWP.07.MD 

(AHEF.120.MD)" implemented by the EU funded INOGATE Technical Secretariat (ITS) project. The 

assignment was requested by the Energy Efficiency Agency (EEA) of Moldova and was implemented 

during the period March-June 2015. 

This assignment aimed at providing the EEA with international experience in conducting energy au-

dits for combined heat & power (CHP) plants and district heating (DH) systems. As a result of this 

assignment ITS experts developed a set of documents that should be approved by the EEA and pub-

lished on the Agency's website. ITS recommendations take into account minimum criteria for energy 

audit and relevant EU and international standards according to the Energy Efficiency Directive 

2012/27/EU that should be transposed in the Moldovan legislation according to the Energy Commu-

nity (EnC) Treaty. 

During the first mission to Chisinau in March 2015 the beneficiary requested ITS to prepare the tem-

plates for energy audits in the form of excel sheets so the beneficiary can use them as working docu-

ments in the future. The factual data provided by the beneficiary and collected by the ITS experts 

during the walk through energy audits of the CHP-2 and Heat Only Boiler (HOB) Sud plant became 

the input information for the developed templates. At the end of the assignment, ITS also conducted 

a two-day workshop to teach the beneficiary and other stakeholders how to use the developed tem-

plates and establish a broader energy management system at CHP/DH plants in order to enable con-

tinuous improvement of energy performance. This part of the report consists of seven chapters and 

two annexes.  

Chapters 2.1-2.4 are the standard parts of an ITS report that provide information about the objective 

and the essence of the assistance, as well as the specific conditions and baseline for the evaluation of 

the results of this assistance in the future. These chapters also provide short description about the 

stakeholder workshop implemented during the second mission (Annex 1).   

Chapter 2.5 provides concise overview of the ITS deliverables produced within this assignment, 

whereas Annex 2 outlines the short description and key findings from the developed set of docu-

ments. The ITS deliverables aim at improving the quality of energy audit reports by unifying and 

standardising the reporting procedures. 

Chapter 2.6 highlights the importance of the analysis of energy tariffs as a part of energy audit. The 

improvement of the efficiency of the DH system cannot be fully achieved unless the heat tariffs re-

cover all costs and provide incentives for consumer to use DH rather than individual heating systems. 

Chapter 2.7 offers key recommendations based on the factual data provided by the beneficiary and 

collected by the ITS experts during two missions in Chisinau.  The list of developed documents and 

presentations given by the ITS experts during the two missions to Moldova can be downloaded from 

the INOGATE web portal on the following link: 

http://www.inogate.org/activities/545?lang=en     

  

http://www.inogate.org/activities/545?lang=en
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2.2 Introduction  

The assignment “Assistance in developing a template and methodology/guidelines for conducting 

energy audits for CHPs and district heating systems, CWP.07.MD (AHEF.120.MD)” was implemented 

during the period March-June 2015. The assignment was carried out in compliance with the applica-

tion for technical assistance (TA) submitted by the Energy Efficiency Agency of Moldova (EEA).  The 

overall objectives of this assignment were: 

 To provide the Agency for Energy Efficiency (EEA) with international experience in conduct-

ing energy audits for combined heat & power (CHP) plants and district heating (DH) systems. 

 To produce a set of documents on energy auditing in CHP and DH according to the require-

ments of the Directive 2012/27/EU and in this way promoting investments in rehabilitation. 

Thus, the implementation of this assignment aims to promote high quality Energy audits and energy 

management systems according to the minimum criteria for energy audit and relevant EU and inter-

national standards to contribute to the fulfilment of future obligations under the Energy Community 

Treaty.    

 

2.3 Methodology and scope of work  

The assignment started with the analysis of the current state of CHP and DH systems in Moldova. To 

do so the ITS experts developed data collection templates that were sent to the beneficiary prior to 

the first mission. The templates requested the key information on the CHP plants and the DH system 

as well as the following main operational data:  

a) average meteorological (weather) data;  

b) CHP and DH equipment and its nominal operational data; 

c) energy consumption and (for electricity) load profiles. 

 

During the first mission to Chisinau in March 2015 the INOGATE experts implemented the following: 

 Clarified the simplified schemes of the CHP and HOB plants, the DH network, the pumping 

stations and the central and building substations of the Chisinau DH system; 

  Identified missing data needed for the desk work; 

 Reviewed the status of CHP and DH systems as their current state in Moldova; 

 Conducted an assessment of the current knowledge and the greatest needs of the benefi-

ciary; 

 Conducted walk through energy audits of the CHP-2 and HOB Sud plant, visited the DH re-

mote control station; 

 Presented an overview of international best practice in energy auditing of CHP and DH; 

 Collected data for the baseline upon which monitoring indicators should be developed.  

During the first mission the parties also agreed on the following: 
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1. The templates for energy audits should be prepared in the form of excel sheets so the benefi-

ciary can use them as working documents;  

2. All developed documents should be explained in detail during the second mission; 

3. The ITS proposals should include the analysis and costs for possible implementation of a 

Waste to Energy Plant at the CHP-2 plant, a biomass plant and an internal combustion engine 

on natural gas at the HOB Sud plant.  

All developed documents and the case studies were sent to the beneficiary before the second mis-

sion, so that the Energy Efficiency Agency had the opportunity to review and provide their comments.  

During the second mission INOGATE experts discussed the draft deliverables with the beneficiary and 

representatives of the CHP/DH plants. The second mission concluded with a two-day workshop in 

order to teach the employees of the EEA and other stakeholders to use the developed tem-

plates/methodology and establish a broader energy management system at CHP/DH plants to enable 

continuous improvement of energy performance (Figure 1). The participants highly appreciated the 

developed materials and actively participated in the discussion of ITS findings and proposals to in-

crease the energy efficiency of DH system in Chisinau. 

 

Figure 1. Photo of the workshop conducted during the second mission to Chisinau 

The workshop followed up with bilateral discussions where the representatives of the EEA and 

DH/CHP companies consulted with the INOGATE experts on optimal solutions to the current Moldo-

van problems of the DH sector. The agenda of the workshop is provided in Annex 1 while all devel-

oped materials and presentations can be downloaded from the INOGATE web portal . The results of 

the analysis of specific data related to conducted walk through energy audits is provided in Annex 2.  

2.4 Baseline assessment  

According to the information collected during the two missions, ITS experts developed the following 

baseline indicators that should be taken into account for the monitoring and follow-up activities: 

- The absence of the legislation framework regarding energy audits of CHP and DH sys-

tem is considered to be the baseline situation. Adoption of the developed docu-

ments (see Chapter 2.3) for conducting energy audits in CHP and DH should be con-

sidered as the key tangible result of this assignment; 

http://www.inogate.org/activities/545?lang=en
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- The implementation of recommendations developed as results of the conducted 

walk-through energy audit and analysis of the data collected during two missions can 

be also considered as a direct impact of this assignment. The developed baseline 

templates (see section A2.3 of Annex 2) can be used a key tool for the assessment of 

future improvement of the efficiency of DH system in Chisinau;   

- Moldova has three CHP plants and 12 DH systems, including 10 local systems. As of 

June 2015, only two CHPs and two DH companies were implementing energy effi-

ciency measures. Thus, the reduction of energy consumption, GHG avoided or mon-

ey invested in energy efficiency measures at the remaining companies based on the 

developed template and methodology can be considered as an indirect result of this 

assignment. 

 

2.5 ITS deliverables on energy audits of CHP and DH   

Energy audits on CHP plants and DH systems require special focus on their unique technical issues.  

Modernisation of district heating systems is recognised as one of the leading ways to achieve energy 

savings and reduce GHG emissions. Energy audits are a tool to reveal which measures will be profita-

ble and which measures should be abandoned. Thus, ITS developed the following documents for 

engineers to perform energy audits of CHPs and DH systems: 

1. “EED+ISO50001” – presentation on Conducting of energy audits according to the require-

ments of the Energy Efficiency Directive + ISO 50 001; 

2.  “15 steps” - Excel template with a template and methodology for an Energy Audit in 15 

steps; 

3. “Base-lines HOB Sud 2012_2014” - Excel template – Calculation of the basic data; 

4. “Forward temp analysis_01” – Excel template –Analysis of heat losses and optimization of 

the forward water temperature;  

5. “Substation with injector” – Excel template –Analysis of the change of water temperature in 

the substation with injector;  

6. “Make-up water” - Excel template to analyse make-up water consumption and power point  

presentation that gives short information about the DH systems in Hungary, describes the 

problems with make-up water consumption and construction quality of pipelines in Buda-

pest, and shows the result of the make-up water consumption analysis in Chisinau; 

7. “Heat recovery” - Excel template to calculate the possibility of heat recovery from flue gas 

and power point  presentation that  describes experiences with the fuel gas heat recovery in 

Budapest Hungary;  

8. “Pumps at HOB Sud” - Excel template to identify pumps’ performance curves and analyse the 

benefits of the variable speed drive as well as  power point presentation that describes 

methodology of the energy audit of pumps and recommendation for decreasing pumping 

costs in the HOB Sud; 

9. “Biomass in HOB Sud” - Excel template – Cost-benefit analysis of the installation of a new bi-

omass based heat source in the HOB Sud Chisinau;  

10. “Waste to Energy” - Excel template – Cost-benefit analysis of the installation of a new Waste 

to Energy Plant in Chisinau results;  
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11. “Gas engine in HOB Sud” - Excel template – Cost-benefit analysis of the installation of a new 

CHP source with internal combustion engine in the HOB Sud Chisinau. 

While developing the documents, the INOGATE experts took into account the beneficiary’s request 

(see Section 2.2. Introduction) and produced all templates for energy audits in the form of working 

excel sheets. Where possible, the working documents included the analysis of the data collected 

during the two missions.  All deliverables can be downloaded from the INOGATE web portal using the 

following link:    http://www.inogate.org/activities/545?lang=en. 

The developed set of documents aims at improving the quality of energy audit reports by unifying and 

standardizing the reporting procedures.  This will facilitate the analysis and comparison of different 

audit reports by EEA and other stakeholders, like the Energy Efficiency Fund (EEF) or other national 

financing institution. The shorts description and findings of each developed document are provided in 

Annex 2. 

   

2.6 Tariff methodology 

The analysis of methodology and structure of energy tariffs is an important part of the energy audit 

as the improvement of the efficiency of the DH system cannot be fully achieved unless the heat tar-

iffs recover all costs and provide incentives for consumer to use DH rather than individual heating 

systems. Social and political aspects in setting tariffs should in no way be achieved at the cost of the 

DH company.  For example political considerations in pricing may lead to a delay in the approval of 

tariff increases in the run-up to elections. 

 Another criterion for tariff setting is that energy tariffs should be transparent and easy to under-

stand for consumers. This is not always the case for the more complex types of tariffs, such as in-

creasing-block tariffs and tariffs that differentiate between different categories of users. Based on 

the pragmatic point of view tariffs must comply with the accepted regulatory principles, but at least 

they should meet the following criteria: 

 financial (cost recovery); 

 economic (efficiency pricing based on marginal cost); 

 environmental (incentives for less use of fossil fuels  and heat conservation); 

 being in accordance with the institutional set-up and that is defined in a point of sale from 

one organisation to another where the heat delivery can be measured and disconnected; 

 reflecting the cost structure of district heating in a transparent way and thus give incentive to 

all parties to develop the total system efficiently; 

 providing incentives to consumers to use the district heating efficiently, e.g. incentives to re-

duce flow and return temperature. 

It was very useful to draw the attention of the participants to the importance of the tariff structure 

during the workshop. On the one hand, it is necessary to understand that the heat sold from DH sys-

tems should be competitive with the heat costs generated from natural gas onsite, in buildings. On 

http://www.inogate.org/activities/545?lang=en
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the other hand, the two-part heat tariff (i.e. fixed cost fee & charge per unit of consumed energy) is 

accepted all over Europe and should be recommended to be used in Moldova. 

In order to meet these overall objectives, it should be considered to change or adjust tariffs as fol-

lows: 

• The gas prices to CHP plants, district heating boilers, building level boilers and apartment 

level boilers should reflect the costs of distributing gas to each of these groups of consumers. Based 

on international experience, the costs gap of the average price between large consumers and small 

ones could be 30% or more, taking into account that part of the tariff should be a fixed annual pay-

ment per meter. 

• The cost of heat from CHP plants is significantly lower compared to power only production at 

a condensing power plant and heat only production in boilers. It should be around 50% cheaper as 

the fuel consumption for heat from an efficient CHP is typically 50% of the fuel consumption of a 

heat only boiler. In case of inefficient old CHP plants, the cost based price of heat could be higher 

than the cost of heat from heat only boilers. In that case the heat tariffs for efficient CHPs should be 

limited to the cost of heat from a large heat only boiler, or even slightly lower. 

• The heat tariff should be equally competitive compared to gas boilers for all heat consumers 

and reflect the cost structure. It should therefore include at least 3 components: 

1. A fixed annual fee related to administration and cost of heat meter (which is installed 

and paid by the district heating company); 

2. A fixed annual payment related to installed capacity of energy, capacity of flow or 

heated floor area. This tariff shall depend on the size of the consumer, (as a decreasing 

function of the size) reflecting that the fixed cost per unit is smaller for large consum-

ers than for small consumers, and that fixed cost of supplying district heating is smaller 

for larger consumers; 

3. There could also be a small tariff component taking into account the consumption of 

circulated flow or even better give discount for low average return temperature (in 

case the installed meters can measure annual average return temperature). 

• In apartment buildings it is important that the account for heating cost of the building (dis-

trict heating cost, investment, maintenance and administration) is transparent and managed with the 

aim to distribute costs among apartments in a reasonable way. The best will be to share costs ac-

cording to m2 and trust each other that nobody will misuse that there is no apartment level meters. 

Next step could be to install hot water flow meters to distribute costs of hot water. Finally, part of 

the costs, e.g. maximum 50% could be distributed according to indicators on radiators. Thus the cost 

sharing principles should encourage the home owners association to manage the heating bill and 

invest in cost effective improvements at the building level to the benefit of all and to avoid sub opti-

mization at apartment level. 

• In case of social subsidies to low income families, this should be given to pay part of the fixed 

payment. 
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2.7 Recommendations 

As a result of this assignment ITS experts developed a set of documents that according to the benefi-

ciary’s initial request for TA should be approved and published on the Agency's website. Moreover, 

the documents should be shared with the specialists and interested public institutes. The template 

and guidelines should be also available at the Agency's new database that will include all energy au-

dits conducted in the Republic of Moldova.  All developed documents take into account minimum 

criteria for energy audit and relevant EU and international standards according to the Energy Effi-

ciency Directive 2012/27/EU that should be transposed in the Moldovan legislation according to the 

Energy Community (EnC) Treaty.    

It is very important that the CHP-and HOB-utilities work together as a common DH company with a 

common network to serve customers - understand their role as an Energy Supply and Service Com-

pany. In todays’ world customers will not accept that heat service is unstable or interrupted in longer 

times. The heat service must be delivered 24/7. The summer interruption should be cut down to 

maximum one or two days if the DH-company cannot comply with that alternative heat supply must 

be guaranteed by the DH-company.  

The developed templates and methodology were based on the factual data provided by the benefi-

ciary and collected during two missions in Chisinau. The analysis of this information also allowed the 

ITS experts to recommend decision makers, the management and staff of DH companies the follow-

ing actions:   

1) Using local and international environmental funds and the technical knowledge of the CHP and 

DH staff to support the inhabitants and building administrators in cost-effective refurbishment of 

heating systems. The minimum level of modernisation should be:  

a) installation of thermostatic valves on radiators;  

b) flow control valves in the vertical pipeline (and temperature control for each facade of the 

building; 

c) hydraulic fine-tuning  of heating (and DHW system).  

(Clearly, the total refurbishment of buildings – including thermal insulation – would be more at-

tractive for the consumers but on the other hand it is also far reaching financially in comparison 

with heating and DHW system modernisation). 

2) Change uncontrollable injectors in the buildings’ substations to controllable ones or – as the dis-

trict heating company already began - install substations with heat exchangers pressure expan-

sion vessels and variable speed drive pumps, and control the forward water temperature de-

pending on the outdoor temperature and flow and differential pressure according to the needs.  

3) The forward water supply temperature from the utilities is still too high and causes overheating 

in houses where recommendations 1 and 2 are not implemented. It is recommended to decrease 

the temperature if it is possible due to hydraulic constrains and the layout of the new heat ex-

changers. The model of heat loss calculation, which was developed in frame of this assignment, 

helps to optimize the forward temperature by minimizing the costs for pumping and the heat 

loss costs. However, it is clear that one cannot lower the supply temperature more than what the 
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most “temperature demanding” consumer needs. In that case it settles the supply temperature 

and if further optimisation should be done, one should locate these high temperature demand-

ing consumers and solve the problem in their internal heating system. 

4) The staff of the DH company has decreased the make-up water consumption substantially in the 

last few years. But the make-up water consumption is still large. It is recommended to set an ac-

ceptable target value for the make-up water and to incentivise the staff and the responsible 

managers to reach the target value. Systematic search for pipeline damages and quality mainte-

nance of the network is the way of reducing the make-up water consumption. 

5) There are possibilities to decrease the electricity consumption of pumps by installing variable 

speed control, installing booster pumps into the forward and/or upraising (lift up) pumps into the 

return pipeline of the network and by changing some connections at the pumping stations. 

Pumps with frequency drivers, which are controlled from the consumer substations at the end of 

the network, would help to reduce the pumping costs as well. The model, which was developed 

in frame of the project to calculate the electricity consumption of pumps, would help to deter-

minate the possibilities of savings. 

6) Heat recovery from flue gases at the heat sources, i.e. installing biomass boilers (and internal 

combustion engines as CHP units) could decrease the heat costs as well. 

7) Waste incinerator with CHP units would not only decrease the imported fuel but would improve 

the environment and decrease the need for landfill area as well. 

8) Develop a new transparent cost based tariff system. Tariffs should guarantee the recovery of the 

total regulated costs of the energy supply activity and should incentivise the heat consumers to 

choose district heating instead of other alternatives. Seek to obtain approval from the govern-

ment to install adjustment clauses in tariffs (electricity, gas and heat) for changes in outside fac-

tors beyond the control of DH Company most importantly for inflation and change in the import-

ed gas prices.  

9) Develop a daily efficiency report and use this report to improve the management of operations. 

The report should include performance indexes for the key elements of heat generation and 

supply. Each index should relate the cost of energy to the product supplied. The report should be 

on a single page and should include some historical data (graphical trend) and target values (per-

formance tests). The report should be distributed in electronic form to all responsible directors 

and to heads of departments on a daily basis. Based on exceptions to good performance, man-

agement should investigate problems and incentivise action by the operators.  

10)  Convert heat sources, CHP and HOB plants and pumping stations from cost centres to financially 

self-sustainable centres. Use the accounting system and 2012-2014 operation data to establish 

target values for the next year. Setting target values will provide a profit incentive to improve ef-

ficiency in heat production, transport and supply. 

11)  Start a system to carry out quarterly performance tests of pumps and other equipment, which 

are connected in parallel, to determine efficiency. From these tests, establish an optimum dis-
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patch procedure for operations. Implement cost benefit analysis on new equipment versus exist-

ing to determine if time has come to shift. 

12) Customer Energy Conservation - Within the heat supply department, establish a "demand-side 

management - DSM" department as a separate service-centre. The DSM department should car-

ry out projects in buildings, caulking, weather-stripping or insulation. The DSM department 

should first carry out analyses of the cost-benefit of projects. Based on such analysis, the DSM 

department should offer the customers a standard set of projects. The DSM department must be 

able to price its services to make the department financially self-sustainable, in addition to re-

covering the "lost revenues" from the heat that the heat supply department will not sell once the 

new technology is installed. The DSM department should seek financing from outside sources, 

such as those administered by local banks. In that way the department can guide the customer to 

a finance source.   

13) Upgrade the level of automation of heat substations in order to improve the control according to 

local outside temperature, supply and return temperature and other parameters.  

14) Continue the application of adjustable speed drives (variable frequency control) in pumping ap-

plications for district heating supply. It is also recommended to refurbish the pumping station at 

CHP-2 plant. 

15) Develop a technical and financial forecasting (budget) model of the company.  This model will be 

useful as a decision-making tool in tariff planning, restructuring and investment planning.  

16) Use computer software, planning schedules and other techniques to improve the maintenance 

department's ability to carry out preventive maintenance. Move towards a system of Total Pro-

ductive Maintenance.  

17) Losses and heat transfer - Use portable thermocouple kit to carry out monthly performance tests 

to determine temperature drops along the heat supply system. Investigate sections having high 

heat loss. Investigate substations where the return temperature is high, indicating poor heat 

transfer. Continue rehabilitation of DH pipes taking into consideration the statistics of heat loss-

es, leakage and life of the pipeline. Diameter of the pipes should be optimised based on the fore-

casted future heat demand.  Avoid above ground pipe trench and use preinsulated pipes as they 

can typically reduce heat losses by 50%.  
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Annex 1. Agenda of the workshop 

Template and methodology/guidelines for conducting energy audits for CHPs and district heating 
systems (DHS) 

Chisinau, Moldova, June 24-25, 2015 

Day 1 (24 June) 

9:00-09:15 Welcoming remarks, introduction to the agenda and ITS experts – Denis Tumuruc, 
Deputy Director of EEA & Oleksandr Antonenko, RES/EE Policy Expert  

09:15-10:00  Conducting of energy audits according to the requirements of the EED + ISO 50 001  – 
Albin Zsebik, Senior Task Manager and CHP & DH Expert  

10:00-10:45  Methodologies for conducting energy audits in CHP plants and DH systems – and 
influence of tariffs. Henrik Steffensen, Senior Technical Expert in CHP and DH Audits   

10:45-11:15 Coffee break 

11:15-12:00 Base line determination – Albin Zsebik 
12:00-12:45  Results of the energy Consumption analysis and proposal for a new Tariff – Henrik 

Steffensen 

12:45-13:45 Lunch 

13:45-14:30 Make-water - and Heat losses – Henrik Steffensen 

14:30-15:15 Pumping – Albin Zsebik 

15:15-15:45 Coffee break  

15:45-16:15 Heat recovery - Albin Zsebik 
 

16:15-17:00 Check lists for energy audits – Henrik Steffensen 

17:00 -  Discussion of the results of the first part of the workshop 

 
Day 2 (25 June)  

08:30-09:00  Biomass boilers – Albin Zsebik 

09:00-10:00 Solid municipal waste incineration – Henrik Steffensen 

10:00-10:30 Internal combustion engine on natural gas - Albin Zsebik 

10:30-11:00 Coffee break 

11:00-12:00 Discussion of the results of the second part of the workshop 

12:00-13:00 Follow-up meetings with participants – Oleksandr Antonenko & Igor Zanoaga 

13:00-14:00 Lunch 

14:00-15:00  Follow-up meetings with participants - Oleksandr Antonenko & Igor Zanoaga 

15:00-  Beneficiary interested stakeholders - Oleksandr Antonenko & Igor Zanoaga 
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Annex 2. Shorts description of ITS Deliverables and findings  

A2.1. Introduction of the EED and ISO 50001 

The implementation of the Energy Efficiency Directive 2012/27/EU (EED) will play a significant role in 

the stimulation of the execution of energy efficiency measurements in EU Member States (MS) and 

will be a good example for non-MS as well. The EED will also help to promote high quality energy 

audits and energy management systems. The Energy Community Secretariat has already recom-

mended Moldova and other contracting parties to adopt the provisions of this Directive. Thus, the 

implementation of the requirements of this Directive will help Moldova not only to establish a 

broader energy management system in CHPs and DH systems in order to enable continuous im-

provements of energy performances, but also to fulfil future obligations under the Energy Communi-

ty Treaty.  

Taking into account that EED foresees the derogation of mandatory energy audit scheme for organi-

sations already implementing structured energy management, the introduction presentation on EED 

requirements also highlighted the benefits and importance of the implementation of ISO 50001 En-

ergy Management System. 

A2.2. Fifteen steps of Energy Audit 

An energy audit is the first step in good energy management: identifying energy use and utilising this 

information to reduce energy consumption and energy costs and meet increasing energy and envi-

ronmental obligations.  EN 16247-1 Standard defines the attributes of a good quality energy audit, 

from clarifying the best approach in terms of scope, aims and thoroughness to ensuring clarity and 

transparency. 

The standard applies to commercial, industrial, residential and public-sector organizations, excluding 

individual private dwellings and complements the internationally recognized energy management 

system standard, ISO 50001:2011 which identifies the need for energy auditing. It is appropriate to 

all organizations regardless of size or industry sector and will serve as a useful management tool for 

energy, sustainability and environmental managers, auditors, consultants and senior management 

interested in targeting energy efficiency for both commercial and environmental benefit. 

The developed Energy Auditing Workbook in this assignment is based on best EU practice on Energy 

Audit.  It will help the user to undertake the audit of a site. It can be used in conjunction with the 

Guide and the Best Practices, which provide more detailed information on auditing, energy manage-

ment and major areas in e.g. CHP sites where energy savings can be achieved. 

The 15 step Workbook is designed to undertake a short energy audit.  It should also be noted that 

the auditor should not be “put off” by the number of steps involved.  Much of the data required 

should be readily available and the user only has to input data once. The Workbook is designed to 

undertake energy conversions, synthesis of the data and analysis.  The sheets can be printed out and 

will form a large part of the Final Audit Report.  ITS experts have designed this Workbook to make 

the task of undertaking the audit as straightforward as possible, including the following circumstanc-

es:  

 Lack of monthly data, or data for each process.  In this case, the user can just enter either 

quarterly or annual data. In those places where monthly data is requested, the data can be 
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divided equally, e.g. the annual data can be divided by 12 and added into the tables.  In the 

longer term the user should consider the collection of data on a more frequent basis. 

 The requested data does not apply to the circumstances of the analysed plant.  In this case, 

the user should simply ignore that part of the Workbook. 

 The audit is being conducted for number of plants. The document is designed to be com-

pleted for a single site, its process areas, office buildings and stores. If the auditor wishes to 

use the Workbook for more than one site, it is recommended to complete one Workbook for 

each site. 

A2.3. Baseline determination 

Since the determination of the baseline is the first and very important task for an energy auditor, the 

ITS experts developed an excel sheet template for the determination of the base line. The template 

was developed based on the CHP and HOB plants operational data collected during the first mission.  

As an example, Figure 2 represents one of the diagrams of the developed template for HOB Sud and 

shows the effort of the staff of the district heating company to avoid overheating by decreasing the 

forward temperature during the evaluated period of 2012-2014.  However, the diagram also shows 

that overheating still exists. 

 

 
 

Figure 2. Heat demand depending on the outdoor temperature  

A2.3.1 Natural gas in Moldova 

Natural gas is the main fuel used in the four plants in Chisinau. For the Energy Auditor it is important 

to have right information about the upper and lower calorific value for the gas. The calorific value 

significantly affects the calculation of the energy. Since the gas is traded in MDL/m3 the Energy Audi-
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tor typically only gets access to the amount in m3 and the money spent. He must therefore rely on 

some standards, or otherwise the outcome of his Energy Audit work will be seriously flawed. 

The calorific value is a measure of the energy content of the delivered quantity of natural gas. For 

natural gas in the gas network the standards do not include the calorific value and will probably not 

do that in future either. Instead, it includes the relative density (d) which is the density of the gas in 

relation to air at a certain reference temperature. 

The so called Wobbe index expresses how much fuel energy will come out of a gas nozzle (e.g. in a 

gas burner) at a given gas pressure. Between the Wobbe index (W) and the burning value (H) applies 

the following equation: W = H/√d both calculated as the upper value. In this way the limits of density 

gives limits indirectly for the heating value. 

If the Energy Auditor has to conduct an international comparison on boiler efficiencies, he must also 

be sure that the caloric value is given at the same reference temperature, since the caloric value is 

higher per m3 at lower temperature. In Europe it is common to inform the caloric value at 0°C and in 

Moldova the caloric value is expressed at 15°C. It is also important that upper caloric values are com-

pared with upper caloric values and lower caloric values with lower caloric value. So when comparing 

internationally the caloric value must be adjusted correspondingly. 

Using a too low caloric value will make the system (boiler) look very efficient and remove the atten-

tion from obvious recovering opportunities. On the other hand a too high caloric value informed will 

make the system look poorer at the same metered output as the example before. 

In some countries a gas quality deviation range is not defined, in others deviation can be between +/- 

1, 25% to +/- 5%. Moldova, Ukraine and Georgia have only defined a minimum calorific value.  

In Moldova the responsible authority for setting the quality standard is the National Institute of 

Standardization. The Transmission System Operator (TSO) analyses the natural gas’ chemical compo-

sition and the National Accreditation Centre has the certification process or laboratories.    

Process and laboratory gas chromatographs are the equipment for gas quality determination and the 

TSO is responsible for this equipment and operative calibration. The Natural gas standard in Moldova 

is set only as a minimum to 7.600 kcal/m3 (8,8 kWh/m3). 

The combustion reference temperatures for calorific value, energy and Wobbe index must be 15°C 

(in line with the draft CEN Standard), 20°C (as defined in import contracts) or 25°C (in line with the 

draft Network Code on Interoperability and Data Exchange). 

The gross or upper calorific value applied must be in line with the draft Network Code on Interopera-

bility and Data Exchange and the draft CEN Standard while the lower calorific value is defined by 

import contracts. For further information see the ECRB report “Gas Quality in the Energy Communi-

ty”. Applicable Standards and their Convergence with European Standards. December 2014 

(https://www.energy-

community.org/portal/page/portal/ENC_HOME/DOCS/3714160/161917F5328F6CC9E053C92FA8C0D9AC.PDF)  

The caloric value informed for use in the present energy report is low compared to the figures known 

in Europe. And whether it is upper or lower caloric values or at what temperature are not informed 

(table 1).   

Table 1: Calorific value of the Natural Gas in Moldova in 2011-2014. 

https://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/3714160/161917F5328F6CC9E053C92FA8C0D9AC.PDF
https://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/3714160/161917F5328F6CC9E053C92FA8C0D9AC.PDF
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Year Kcal/m3 m3 MDL MDL/Gcal Natural gas 

2011 8.083 385.488.115 2.018.801.258 557,1 

2012 8.087 370.667.153 1.941.183.880 556,8 

2013 8.113 343.819.832 1.800.584.460 555,1 

2014 8.164 347.701.775 1.820.914.196 551,6 

 

So in spite of the fact that the caloric value went up by 1% (from 8.083 kcal/m3 in 2011 to 8.164 

kcal/m3 in 2014), the energy price fall by the same 1%. The result has been the same price for Natu-

ral Gas energy over the 4 years period.  

A2.3.2 Cogeneration 

The most important parameter in cogeneration is ‘heat to power ratio’ which determines the propor-

tion of generated heat to electrical power in a single cogeneration system. During this assignment it 

has not been possible to get figures for each single cogeneration line on CHP-plants and the infor-

mation given also tells us that power is produced as by-product to the heat production and not as 

normal in CHP the other way. For CHP1 the “Heat to Power ratios” is 3.5 to 4 and at CHP2 just below 

2.3.  

For all production plants (CHP and HOB’s together) the “heat to power ratio” is 2.4. The figure indi-

cates that CHP2 is the main plant in the system and it also tells us that more power could be pro-

duced in CHP mode than actually is being done.  During the analysed period (2011 to 2014), the win-

ters had become milder and consequently the heat demand has decreased. Not unexpectedly the 

overall production efficiency has also decreased from 79,1% to 77,5%. 

 

Figure 3. The monthly average production efficiency on plants in 2011-2014 
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Figure 4 The monthly average over all production efficiency in 2011-2014  

 

 
Figure 5 Power production rate in Chisinau in 2011-2014 

Figure 5 shows the following changes:   

- Increase of the power production rate  of the total energy consumption from 23.1% to 

23.3%; 

- Decrease of the heat production rate of the total energy consumption from 56.0% to 54.2%; 
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- Increase of the production loss rate of the total energy consumption fom 20,9% to 22,5%; 

- Increase of “Power over Heat ratio” from 41,2% to 43,0%. 

A2.3.3 Baseline characteristics 

Figure 6 can serve as a baseline indicator for the future development of the heat demand of the net-

work.  

 
Figure 6. Average baseline heat demand for Chisinau city in 2011-2014  

Figure 7 shows duration curves with examples of load based on various fuels (most expensive fuels 

used in fewest possible hours in the year).  The area under the blue line is equal to the average total 

production to the network over the last 4 years.  

 
Figure 7. Heat Duration curve with outdoor temperature  
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The blue line shows the heat load in sorted values decreasing from the maximum outdoor tempera-

ture (duration curve) over the annual 8760 hours. On the graph below one can read the needed heat 

load to the network at certain outdoor temperature, e.g. in one hour per year the heat load needed 

in the network must be expected to be more than 1000 MW (860 Gcal/h), and outdoor temperature 

will be lower than -20C. For 100 hours per year the heat load needed to the network will be more 

than 736 MW (633 Gcal/h), and the outdoor temperature will be lower than the -8C. For 2200 hours 

per year the heat load needed to the network will be more than 394 MW (340 Gcal/h), and the out-

door temperature will be lower than +3oC and so on. Under 430-450 MW is base load and over is 

peak load.  

Due to the last years of practise by closing down the DH-supply during summer month the slope of 

the blue line is not representative in the right side of the graph. But one can estimate that for more 

than 8000 hours of the year the heat load to the network will be more than 40 MW (34 Gcal/h). The 

outdoor temperature will be lower +13C during 4550 hours in the year. 

As another example of duration curves (Figure 8) can show the duration of heat load in relation to 

the needed supply temperature. For 2200 hours per year the heat load needed to the network will 

be more than 394 MW (340 Gcal/h), and the Supply temperature will be more than 75,5C and so on. 

 
Figure 8. Heat curve with supply temperature   

Below is the last example to be shown is how the Flow [m3/h] can be implemented when the tem-

perature characteristics for supply and return temperature are known. The below example is used 

90C/50C at design outdoor temperature -16C and 67C/37C as typical summer supply and return 

temperatures. 
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Figure 9. Heat curve with Flow 

For 2200 hours per year the heat load needed to the network will be more than 394 MW (340 

Gcal/h), and the flow will be more than approx. 11,000 m3/h and so on. 

 

A2.4. Heat losses analysis  

Figure 10 shows that the forward temperature varies in a large range depending on the outdoor 

temperature. The forward temperature influences the heat losses of the network and because of the 

uncontrollable substations and radiators it causes the preheating of the buildings. For this reason it is 

recommended to decrease the forward temperature to as low as it is possible in order to satisfy the 

consumers’ heat demand, respectively to optimise the forward temperature with minimising the 

operational cost (the sum of pumping cost and cost of heat losses). If the cost of heat generation is 

definable as a function of the forward temperature, it is recommended to include in minimising this 

cost as well. 
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Figure 10. Forward temperature as a function of the outdoor temperature in years 2012-2014 

Within the frame of the project an excel sheet for the calculation of pumping costs and heat losses 

depending on the outdoor temperature and optimization of the forward temperature was devel-

oped. The target of the optimisation was minimising the sum of the pumping cost and costs of heat 

losses.  

Figure 11 shows the current and the recommended average forward temperature graphic of the DH 

system. The delivered excel sheet calculates the annual savings resulted by optimization of the for-

ward temperature.  

 

Figure 11. Current and recommended forward temperature as a function of the outdoor temperature 
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A2.5. Substation with injector 

Because of the efforts towards higher efficiency of DH systems, the forward and return water tem-

perature is becoming more and more important. To ensure an efficiency of the DH system operation 

at low return temperatures without sacrificing the comfort in the houses, the measures must be tak-

en along the entire chain – from district heat generation to the radiators in the individual apart-

ments. Among many opportunities of enhancing the system efficiency, the conversion of substations 

must also be taken into consideration as well. 

The developed template calculates the change of the forward and return water temperatures in the 

substation with uncontrollable injectors at the different outdoor temperatures. The inlet tempera-

ture, heat demand and DHW heat exchangers data are given as input data.  

Figure 12 shows the simplified connection scheme of the analysed substation and the change of the 

heating water temperature in the substation, whereas Figure 9 illustrates the following: 

a) shows the theoretical and real secondary forward and return temperatures; 

b) theoretical heat demand and real heat output changes depending on the outdoor temperature. 

 The yearly overheating – because of the higher secondary forward temperature – is calculated as 

well. 

 

Figure 12. Simplified scheme of the substation with injector and the results of simulation 
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Figure 13. The theoretical and real secondary forward and return water temperature and illustration of the 
overheating  

A2.6. Make-up water consumption analysis 

In the last few years, the staff of the DH company decreased the make-up water consumption sub-

stantially. But the make-up water consumption is still high. Figure 14 shows the peaks of the con-

sumption. At the beginning of the heating season the high consumption is caused by uploading of the 

buildings heating systems after the summer period needs large amount of water. However, in the 

heating season the daily make-up water consumption is still high. If the unit cost of the warm make-

up water is 70 MDL/m3, and the daily consumption is 1000 - 2000 m3, 70.000-140.000- MDL daily 

costs are too high.  
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Figure 14. Daily make-up water consumption 

INOGATE experts recommended to determinate the make-up water consumption not only in m3/Day, 

but in MDL/Day as well. This would incentivize the staff and the responsible managers to the system-

atic control of quality and repair the damages of the network. For international benchmarking it is 

recommended to derive figures for m3/GWh and m3/km network 

It is recommended to set an acceptable target value of the make-up water consumption as one can 

see on the Figure 15 and to calculate the overruns and the overrun cost of the make-up water losses.  

 
Figure 15. Daily make-up water consumption with target value 
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A2.7. Heat recovery 

Waste heat is heat, which is generated in a process by way of fuel combustion or chemical reaction, 

and then "dumped" into the environment even though it could still be reused for some useful and 

economic purpose.  The following are equipment options that can recover energy from wasted heat 

or steam, thereby reducing fuel usage while increasing system efficiency and should be considered 

wherever it seems possible and feasible to transfer heat at a higher temperature to media with a 

lower temperature (Figure 16). 

 Stack Economizer. Recovers heat from flue gases that would otherwise be wasted, and is 

used to preheat boiler combustion air or feed water, to heat water for absorption chillers, 

heating system and domestic water system.  

 Two-Stage Condensing Economizer. Captures heat through both a traditional stack econo-

mizer section and a condensing section. One section recovers energy by preheating boiler 

combustion air or feed-water. The second (condensing) section preheats cool liquid streams, 

such as make-up water, process water, or domestic water for sinks and showers.  

 One-Stage Condensing Economizer. Saves fuel by preheating virtually any cool liquid stream 

(e.g., make-up water, process water) by capturing the wasted heat from the boiler stack. It 

increases the amount of heat recovered by capturing both sensible and latent heat energy.  

 Flash Tank Economizer. Captures high-temperature flash steam and condensate from a non-

modulating process load, providing (sensible) heat for make-up water and low-pressure flash 

steam (latent heat) for the deaerator. This system quickly pays for itself with fuel savings re-

sulting from recycled heat that would otherwise be wasted through exhaust.  

 Blowdown Heat Recovery System. Captures waste heat from the boiler surface blowdown to 

increase make-up water temperature (sensible heat) going to the feed-water tank. Continu-

ous boiler surface blowdown heat recovery is the most optimized method of controlling total 

dissolved solids (TDS) levels within the boiler because it captures otherwise wasted energy 

normally purged to the sewer. These units are available for boilers of all sizes, including mul-

tiple boilers. 

 
Figure 16. Waste heat recovery for different purpose 
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The Excel sheet, developed within the frame of the project:  

 helps to identify the heat in flue gases, which would waste without heat recovery; 

 gives the possibility to calculate three stage stack economizer for different purpose, but 

without condensing of the steam content of the flue gas (Figure 17 Figure 17); 

 calculates the fuel and fuel cost saving gained by the recovered heat; 

 makes basic economical evaluation (calculate simple payback period) based on the given in-

vestments and fuel costs and; 

 shows an example of the project sheet, where the findings concerning the existing condi-

tions, the recommended actions to improve efficiency and the expected results are de-

scribed. 

 

 
 Figure 17. Waste heat recovery for different purpose 

  

A2.8. Pumping 

From the hydraulic point of view, the Chisinau DH system is one among the most complicated DH 

systems in Europe. During the heating- and non-heating seasons, there are fifteen and five pumping 

stations in operation respectively. During the transition periods, in both fall and spring, there are a 

minimum of five pumping stations in operation, with more pumps being placed in operation in case 

of higher heat demand.  

A high amount of electricity is consumed per year in pumping stations. This is the reason that within 

the frame of the project great attention has been paid to the assessment of pumping. Based on the 

best practice an excel sheet for assessment of pumps and pump operation was developed, in order 
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to reveal the possibility of increasing efficiency of the existing operating method and to assist to take 

corrective actions. 

The excel sheet shows an example for the determination of pumps performance curves for the exam-

ination of different operation cases and costs of pumps (Figure 18Figure 18). It illustrates the effect of 

flow control with throttling and calculates the energy and cost difference in the case of variable 

speed control (Figure 19). 

 

 
Figure 18. Pump performance curve from brochure and identified 
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Figure 19. Effect on System Curve with Throttling 

In case of the DH systems, connection schemes of pumps and installation of booster pumps into the 

forward and/or upraise (lift up) pumps into the return pipeline of the network plays a significant role 

in the efficiency operation and costs of the pumping. Figure 20 shows the existing and recommended 

solution of collectors at the suction side of the circulation pumps. 

At the workshop, the benefits of separated collectors and pumps with frequency drivers, which are 

controlled from the consumer substations at the end of the network, were analysed. The analysis 

gave inspiration to the participants to find further ideas for innovation to increase efficiency of 

pumping. 

 
Figure 20. Pumps with frequency drivers controlled from the consumer substations at the end of the network  
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The maintenance of the static pressure beside the safety operation of the system at the given pres-

sure range influences the achievable consumers and influences the efficiency of pumping as well. In 

addition, efficiency drop can also be expected over time due to the deposits in the impellers. The 

performance assessment of pumps would reveal the existing operating efficiencies in order to take 

corrective actions. 

The excel sheet shows an example for the determination of pumps performance curves for the exam-

ination of different operation cases and costs of pumps. It illustrates the effect of flow control with 

throttling and calculates the energy and cost difference in the case of variable speed control and 

calculate the possible saving of the HOB Sud for the case when, instead of the current connection of 

pumps, the collector at the suction or at the discharge site of the pumps would be separated.   

The conclusion of the analysis is: 

 the electricity consumption of the pumps is high; 

 the investment of pumps and pumps connection would result in energy and cost saving;  

 the separation of the suction or discharge collectors in case of two or more network direc-

tions and control the speed of the pumps keeping required pressure difference at the end of 

the system would results in significant cost savings;  

 the provision of booster pumps into the forward and/or upraise pumps into the return pipe-

line would be beneficial. 

Is recommended to: 

 determinate the head- and flowrate required for the safety and quality operation of the in-

vestigated system and check the pumps and their connections; 

 review the pumps and pumping based on the check list; 

 determine the benefits and rank the energy efficiency measure based on the technical, eco-

nomical and environmental results. 

 

A2.9. Biomass boiler  

Since Moldova imports more than 90% of its consumed energy, it is necessary to look for possibilities 

for the utilization of domestic fuel. Utilisation of biomass in form of agricultural waste would be ben-

eficial for heat generation and supply in the DH system. During the first mission the INOGATE experts 

was asked to develop a simplified model to calculate the technical possibilities and economical and 

environmental benefits for the installation of biomass boilers. 

The model was developed in an excel sheet on the basis of the baseline data of the HOB Sud heat 

consumption and as if it was integrated to the DH system as a base heat load source, but with opera-

tion in the heating season (Figure 21Figure 21). The model is user-friendly and with the change of 

input data one can provide estimation for other heat source plants as well.  

The analysis with the given data shows, that 

 from the financial point of view the investment cost of the biomass boiler is acceptable; 
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 the cost of the heat, generated in cooperation of existing gas boilers with the new installed 

biomass boiler, would be less than without them, but; 

 the total heat costs would still be higher than the sale price. Therefore, from a business point 

of view, the project is risky without non-refundable financial support. 

 
Figure 21. Biomass boiler integrated into the DH system as a base heat source 

The following graph (Figure 22) shows the result of the sensitivity analysis in the case of change of gas and fuel 

(biomass) price.   

 
Figure 22. Acceptable investment cost depending on the natural gas and biomass (fuel) price 

 (Sensibility analysis) 

A2.10. Solid municipal waste incineration  
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A waste-to-energy facility may generate a range of outputs: electricity, district heating, steam for 

industrial processes, (desalinated seawater) or even district cooling. 

Where it is uneconomic or unsound to recycle, residual waste becomes a valuable local source of 

energy. The carbon footprint and environmental performance of a modern waste-to-energy facility is 

superior to many alternative waste treatment processes. The most widely used and well proven 

waste-to-energy technology is a moving grate on which the waste is combusted. This process is flexi-

ble and can be used with or without pre-treatment such as material recovery. For special types of 

waste, fluidized bed technology may be an option. Besides energy, the output includes flue gas, bot-

tom ash and residues from flue gas treatment. The flue gas and any wastewaters are cleaned accord-

ing to the local environmental standards prior to discharge. Metals can be recovered from the bot-

tom ash which may be used for construction purposes, while the residues from flue gas treatment 

are sent to specialized treatment facilities for re-use, recycling or disposal. 

Depending on size, a waste-to-energy facility can be an investment of several hundred million euros. 

A smaller facility is still a significant investment for the community, in which it will serve. Before em-

barking on a project of this magnitude, a number of key factors need to be considered. After recy-

cling, how much waste will be generated? Is the waste suitable for thermal treatment? How can one 

sell the energy produced? What technologies are most appropriate? What is the optimum procure-

ment route? What is the likely investment cost? What is the gate fee?  

As a step towards a further continuation with the idea some preliminary answers to the above ques-

tions were discussed with the participants and the preliminary conclusion was that the idea looks 

promising (Figure 23).  A well sized WtE-plant as base load will be able to refuse annually 19% of 

Natural gas used in the 4 plants in Chisinau (4,3% Moldova’s import of natural gas per year). This will 

further lead a reduction in 145.000 tonnes of CO2 per year. 

 

Figure 23. Potential heat load of WtE plant  
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From such a plant 20 % of the power delivered to the grid today from CHP 1 and 2 and 19% of the 

heat delivered to the DH-system can be produced on waste. The most obvious location will be at the 

territory of CHP-2 plant. The participants expressed concern as the environmental legislation does 

not allow the construction of waste incinerator units in Chisinau. However, the ITS experts showed 

number of examples in the world where such plants are located in the central parts of the cities (e.g 

Vienna) and recommended to take a comprehensive analysis of the construction of such plants in 

Moldova. 

A2.11. Internal combustion engine on natural gas basis  

The model of the cost-benefit analysis of a new CHP unit with internal combustion engine on natural 

gas basis was developed on the basis of a biomass boiler model. The main difference between the 

two models is that the unit generates both, electricity and heat. Two products (electricity and heat) 

need more fuel, but results in higher income as well. Therefore, the acceptable investment costs of 

the project could be higher too. The cost-benefit analysis of the new CHP unit was tested with the 

heat consumption data of the HOB Sud, but it can be applied in any district heating system too (Fig-

ure 24Figure 24).  

The analysis with the given data shows, that 

 from the financial point of view the investment cost of the gas engine is acceptable; 

 the cost of the heat, generated in cooperation of existing gas boilers with the new installed 

CHP unit, would be less than without them, but; 

 the total heat cost would still be higher than the sale price. Therefore, from a business point 

of view, the project is risky without non-refundable financial support. 

 

Figure 24. CHP unit integrated into DH system as a base heat source for the heating season only 

For example, in counties like Denmark a large number of natural gas-fired decentralized CHP (gas 

engines) was established in the 1990s and has historically contributed to the effective utilization of 

energy through cogeneration of electricity and heat. However in recent years, combined heat and 

power production based on gas engine technology has been reduced in favour of the heat only boiler 
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when the economy of power generation on natural gas is under financial pressure as a result of the 

new liberalized electricity market in Europe.  

Therefore, the similar situation may occur in Moldova, if the decision in favour of gas engines is made 

without proper analysis of the future liberalisation of the energy markets. In Denmark, many decen-

tralized CHP utilities are considering how the cogeneration will look like in the future. Increase in the 

price of natural gas, relative high operation and maintenance cost for gas engines without corre-

sponding increases in electricity prices and rising taxes on natural gas, NOx and methane has led to 

higher heating prices for the natural gas-fired decentralized CHP.  

This gives customers the financial incentive to look away from district heating, either partially 

through increased wood stove burning or completely by setting up individual solutions such as heat 

pumps and/or pellet boilers. Complete withdrawal from the district heating system however is often 

restricted by rules of purchase obligation or high exit charges. Many of the cheapest district heating 

plants currently use biomass, which are TAX exempted. It is therefore an obvious solution to switch 

from the natural gas to the biomass to improve the economy. Many Utilities want district heating 

plants to have "free choice of fuel". The consequence of free choice of fuel today in Denmark might 

probably be a massive shift to biomass boilers. 

Figure 25 shows the result of the sensitivity analysis. On the figure – compared with biomass boiler - 

one can see the difference in acceptable investment costs. The sensitivity of the natural gas, heat and 

electricity price is close to the case of a biomass boiler.   

 

Figure 25 Acceptable investment cost depending on the natural gas and electricity price 
(Sensibility analysis) 
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