
35 

 

1.3 Action Plan for Technology Gasification of municipal solid 

waste for electricity heat/ production (G-MSW) 

1.3.1 About G-MSW technology 

Within MSW gasification, two processes must take place in order to produce a useable fuel gas 

(Klein, 2002). First, through pyrolysis the volatile components of the fuel are released at temperatures 

below 600°C. As a side benefit from this process, char is produced which consists mainly of fixed 

carbon and ash. Second, the carbon remaining after pyrolysis is either reacted with steam or hydrogen 

or combusted with air or pure oxygen at temperatures between 760 and 1,650° C under high pressure. 

Gasification with air results in a nitrogen-rich, low-Btu fuel gas. Gasification with pure oxygen results 

in a higher quality mixture of CO and hydrogen and virtually no nitrogen. Gasification with steam is 

generally called ‘reforming’ and results in a hydrogen- and CO2-rich ‘synthetic’ gas (syngas). 

Cleaned from contaminants, the syngas can be combusted in a boiler, producing steam for power 

generation (ClimateTechWiki/msw 2012).  

On average, conventional waste-to-energy plants that use mass-burn incineration can convert one ton 

of MSW to about 550 kWh of electricity. With gasification technology, one ton of MSW can be used 

to produce up to 1,000 kWh of electricity, a much more efficient and cleaner way to utilize this source 

of energy (Gasification 2011).  

There are more than 140 gasification plants currently in operation worldwide comprising more than 

420 gasifiers. Most of these gasifiers use coal feedstocks. Worldwide gasification capacity is expected 

to increase 80% by 2015 with most of that increase occurring in China (Gasification 2011).  

Biomass gasification and incineration are proven commercial technologies worldwide for both 

conventional biomass and MSW. However, these applications are generally limited to firing boilers 

for process heat and electricity generation. 

The process scale for these applications is case specific ranging anywhere from a few to several 

hundred dry tons/day with applications for power generation generally in the larger sizes.  

As it was mentioned above a G-MSW PP of 30 MW capacity is planned to be built in Chisinau by 

2018-2019 years. The load factor of the plant will be at the level of 0,74, corresponded to 6503 hours 

per year of nominal capacity used. The power plant will have 3 units of 10 MW each. The period of 

construction is 2 years. The specific investments is 4200 $/kW (Ecomagazin 2008) applied to installed 

capacity. The low calorific value of the waste is 1100 kcal/kg and it is much lower than one assuring a 

stable burning. In order to overcome this problem, some quantity of natural gas is used for 

technological process. Around 15 % of the electricity produced is used for own consumption. The 

expected amount of electricity delivered into the grid constitutes 165.836 million kWh and this 

amount equals to ≈ 3,85 % of the projected electricity demand of the Republic of Moldova for the 

year 2015.  

The main reasons G-MSW technology was identified as one priority measure for Moldova energy 

sector are as following: 
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- In order to increase energy security, 400MW renewable electricity sources should be built in 

the country up to 2020 (MES 2030). It is expected the preference will be given to renewable 

sources based on municipalities’ wastes, not to Wind Farms (WF) and Photovoltaic PPs 

(PPP), because: 

a) WF&PPPs require the availability of traditional sources power that will replace WF&PPP 

capacity when the wind (solar) is lack. As such source the most recommendable for Moldova 

would be combine cycle PP (CCPP). But the tandem CCPP+WF lead to electricity price 

increasing by circa 24% in comparison with the traditional power sources development 

option, energy security does not having much to gain (IC 2012). 

b) The municipalities’ wastes storage at landfills has become a real problem for Moldova lately, 

because of population protests against environment pollution these landfills provoke around. 

The local authorities are in searching a solution the wastes be treated, not land filled.  

- The R. of Moldova has insignificant reserves of solid fuels, petroleum and gas, and a low 

hydroelectric potential that make it dependent on 94-98% from the energy come from abroad. 

That obliges to use broadly all possible internal energy sources; 

- Internal Rate of Return is relatively attractive, equal to 15%, calculated for the first 10 years; 

1.3.2 Targets for technology transfer and diffusion 

Annually the municipality services of Moldova record around 1,143-1,266 thousands m
3
 of Municipal 

Solid Waste (MSW) transported to the landfills (Tugui 2006), 56% of which belongs to municipality 

Chisinau. The utilization of this waste for energy need is planned to be done in stepwise manner.The 

utilization of MSW for energy generation is mostly advanced for Municipality Chisinau. Several 

projects have been discussed until now (In 2006 Mayoralty of municipality Chisinau has signed 

a preliminary Incineration contract with the Italian company STR Engineering Consulting 

Ltd, and other in 2009 with STR Engineering Consulting Ltd), but not for one it has been 

reached a construction decision. The promotion of gasification of municipal solid waste for electricity 

heat/ production (G-MSW) is seen as realistic new chance to overcome the very urgent waste problem 

for Municipality Chisinau. The experts analysis demonstrated that the capacity of the plant is 

estimated be at the level of 30MW. If the plant is built and operate at this capacity by 2020, it will 

assure significant CO2 emission reduction, at the level of around 445.9 thousands t CO2/year, 

including: 

a) 369 thousand tCO2eq avoided at landfills, representing 98% of GHG emission reduction 

target established for Waste sector by 2020, according to HAS of SNC;  

b) 105 thousands tCO2 emission reductions as the consequence of 166GWh electricity 

displacement at fossil fuel operating Transnistria PP. This reduction cover 11% of the 

appropriate GHG emission reduction target established for Energy sector for 2020, according 

to HAS of SNC. 

Based on the experience gained, new targets for ICE CHP dissemination will be established for the 

years after 2020 having in mind the available country MSW potential.  
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1.3.3 Barriers to the G-MSW diffusion 

In the R. of Moldova a favourable Enabling Framework is created to diffuse renewable 

energy sources, including G-MSW. In particular: 

- The existing in Moldova legal framework permits foreign investors to invest on the country 

territory, they having internationally recognised level of protection (LEP, 2004); 

- Energy Efficiency Fund (EEF 2010) and EEF Regulation (EEFR, 2012) have been approved 

and published. G-MSW project is eligible for this Fund. The sum allocated from the state 

budget to the EEF is increasing from year to year;  

- Moldova is a full member of Energy Community and that assures the investors the country 

will follow EU acquis; 

- In the past the Government exempted from import duties the installation for construction of 

both Combined Cycle PP in Giurgiulesti and Coal PP in Ungheni. So that the same exemption 

could be applied for ICE CHP imported installations too;  

- Moldova has taken a commitment to reduce by 25% GHG emissions reduction by 2020 as a 

signatory to the Copenhagen Accord. This target encourage the promotion of renewable 

sources, including G-MSW technology; 

- For renewable sources, including for the energy sources based on waste, the electricity 

produced is mandatory bought on the market and that assure planned by investor income.  

-  Additional amendments required by Energy Community has been introduced in the new draft 

of Electricity Act (it will be approved and published in 2013), in order to make new PPs 

access to the grid more favourable; 

- Energy Strategy target of 400 MW renewable sources be built by 2020 favours the 

implementation of G-MSW.  

However, there are multiple barriers of meeting the specified targets and milestones for transfer and 

diffusion of G-MSW technology. Among the most important are:  

- High transaction costs. Due to the lack of any practical experience of local consultants with 

implementing G-MSW technologies in Moldova, but also given that this technology is still 

only gaining momentum on the international market, it is expected that the cost of project 

design and feasibility studies will be high. There has been no thorough analysis conducted on 

the costs and benefits of implementing G-MSW facilities across various regions in the 

country, and any existing technical knowledge is purely theoretical.  

- There are no Feed-in tariffs for the energy produced at renewable sources. Lack of such tariffs 

introduces an uncertainty for investors to return their investments. Instead of Feed-in tariffs a 

Methodology for calculation of renewable tariffs is published in 2009 (RESMT, 2009). 

However, the art. 14 of the Methodology permit ANRE to establish a tariff based on world 

benchmark, exposing the future investors to very high financial risk;  

- Insufficient financing along the value chain in the waste management sector. It is expected 

that projects for Gasification of Municipal Solid Waste for Electricity and Heat production 

will require involvement of the local public authorities responsible for waste collection and 
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transportation. The financing of G-MSW projects therefore cannot be viewed in isolation and 

must be analysed across the entire value chain. The financial ability of local authorities to 

provide such services in a reliable way must be considered in addition to the cost of financing 

of the G-MSW project itself.  

- Under-developed waste management policy and regulatory framework. The most vulnerable 

aspects of the waste management system are an un-reformed institutional framework and lack 

of investments in waste services and equipment. Although environmental protection is 

regulated by about 35 legislative acts and over 50 Government Decisions (LEDS 2012), the 

legal framework of waste management is still under-developed. The current framework is 

lacking the mechanisms necessary to support an integrated waste management system of 

waste recycling and energy recovery across the country. While the EU legislation recognizes 

that waste management is preferably dealt with at the regional level, no such principle has yet 

been incorporated in Moldova’s legislation. At present, separation of solid waste is done only 

rarely, mostly due to high up-front and operating costs of specialized treatment facilities. 

International categorization of the waste has not yet been introduced.  

- High risk perception of the technology. Given the numerous unknowns around the specifics 

of G-MSW projects in Moldova, there is a high risk perception associated with the 

implementation of this technology. These unknowns include the scale at which the technical 

design of the gasification process will need to be tailored to match the local waste 

composition, how the optimum site locations will be determined so as to minimize costs of 

access to heat distribution grids as well as waste deposits, and how a reliable end-to-end value 

chain can be ensured given the currently under-developed waste management infrastructure.  

- Unknown composition of input waste. The technical design of the G-MSW facility is largely 

driven by the composition of the input solid waste. It is therefore possible that the design of 

such facilities in Moldova can differ substantially from the ones already implemented in other 

countries. However, data on the composition and distribution of waste across the country is 

very poor. What is known is that different types of waste, including biodegradable and non-

recyclable are predominantly deposited in bulk. This will not only make the separation of 

waste difficult, but will also complicate the assessment of the feasibility of G-MSW projects 

in Moldova, and of how the technical designs will need to be tailored to the waste 

composition and prevalence that is specific to the country. 

1.3.4 Proposed action plans for G-MSW Technology 

Due to the fact that G-MSW technology is still in its early stages of development on the international 

market, knowledge transfer on G-MSW technologies from foreign experts to local stakeholders has 

been very limited. From international experience, an already known barrier is the complexity of 

determining MSW throughput and modelling economies of scale (Jenkins2007). This – coupled with 

the low awareness of costs and benefits of such advanced technology options among urban dwellers, 

policymakers and businesses –creates a stall condition for the uptake of G-MSW technology. That is 

why, in order the project has a successful implementation start a clear vision on main real economic 

and technical features of Chisinau G-MSW PP should be formed first. This is a priority number one. 

In the range of the same priority are both the realizations of measure leading to publishing of Feed-in 
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tariff for the energy produced at G-MSW PP and determination of effective Municipality of Chisinau 

waste calorific value, changeable during the year.  

In order to overcome the underlined barriers and other of importance ones described above, in the 

process of G-MSW technology diffusion the following planned actions should be undertaken:  

- The Ministry of Economy will: 

a) during 2013-2015, carry out, together with MCh, a thorough analysis of the costs and 

benefits of implementing G-MSW in municipality Chisinau. Because the investment is 

quite high (around US$126 million) a prefeasibility study is needed first before proceed 

to launch a bid for Chisinau G-MSW plant construction. In order to reach the goal ME 

and MCh will apply to donor countries to get an appropriate technical assistance;  

b) by 2015, Develop, together with MCh, a legal framework to attract foreign investments in 

G-MSW PP construction. The country is poor. There is no chance to invest about US$126 

million by local investors; 

c) by 2015, exempt from import duties the G-MSW installations bought from abroad. An 

appropriate Government decision should be published in this respect, in order to increase 

project feasibility and attract foreign investments into the project. 

- Ministry of Environment will: 

a) by 2015, determine, together with MCh, the composition of input waste. The technical 

design of the G-MSW facility is largely driven by the composition of the input solid 

waste and that oblige to have the effective calorific value of waste foreseen for 

gasification.  

b) during 2013-2015, develop a mechanisms necessary to support an integrated waste 

management system of waste recycling and energy recovery across the country. In order 

to increase G-MSW plant efficiency the separation of solid waste is needed and 

international categorization of the waste need to be introduced.  

c) during 2013-2018, disseminate information on G-MSW PP advantages. The knowledge 

on G-MSW projects is very limited in Moldova. 

- By 2015, Municipality of Chisinau will develop and publish the MCh Council Decision on 

public authority responsibility for waste collection and transportation in G-MSW project. The 

financing of G-MSW project must be analyzed across the entire value chain and waste 

collection and transportation costs are significant. 

- By 2015, National Energy Regulatory Agency will approve Feed-in tariffs for energy 

produced at new G-MSW PP. Lack of Feed-in tariffs introduces a big uncertainty for 

investors to return their investments and that cannot favour at all their involvement in the 

country renewable sources development.  

More detailed Action Plan on G-MSW technology diffusion along with the predetermined level of 

measures priority is presented in the Table 1.3.4-1.  
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Table1.3.4-1 Action Plan on G-MSW technology diffusion 

Domain Action 

Why the 

measure/action 

is needed 

Who 

(governmen

t agency, 

private 

sector etc.) 

How should 

they do it? 

When (0-5 

years, 5-10 

years, or 

10-20 years) 

How much the 

measure/action will 

cost, how can it be 

funded (domestic 

funding, or 

international funding) 

Indicators 

of success, 

risks 

Monitoring, 

reporting and 

verification 

for measure 

Priority 

Legislation 

and 

regulation 

To develop a 

legal framework 
to attract foreign 

investments in 

G-MSW PP 

construction 

The country is 

poor. There is 
small chance to 

invest about 

US$126 million 

by local 

investors 

Ministry of 
Economy, 

Municipality 

Chisinau 

(MCh) 

ME and MCh 

will: a) include 

the realization 
of action in its 

plan of activity; 

b)apply to donor 

countries to get 

a technical 

assistance  

2013-2015 

2000US$-domestic, 

30000US$-foreign 

assistance 

The donors 

technical 

assistance 
obtained 

would be 

considered 

as 

indicator 

of success 

ME will verify 

the action 
implementatio

n on regular 

bases during 

the years 

3 

To approve 

Feed-in tariffs 

for energy 

produced at new 

G-MSW 

Lack of Feed-in 

tariffs 

introduces an 

uncertainty for 

investors to 

return their 

investments 

National 

Energy 

Regulatory 

Agency 

To elaborate, 

approve and 

publish Feed-in 

tariff 

2013-2015 

2000US$-domestic, 

5000US$-foreign 

assistance 

Approved 

Feed-in 

tariff 

would be 

an 

indicator 

of success 

The action 

should be 

written into 

ME plan and 

monitored 

respectively  

1 

To carry out a 

thorough analysis 

on the costs and 

benefits of 

implementing G-

MSW in 

municipality 

Chisinau  

Because the 

investments is 

quite high a 

prefeasibility 

study is needed 

first before 

proceed to 

launch a bid for 

Chisinau G-

MSW plant 

construction  

Ministry of 

Economy 

and 

Municipality 

Chisinau 

ME and MCh 

will apply to 

donor countries 

to get a 

technical 

assistance in the 

form of 

performing the 

feasibility study.  

2013-2015 

10000US$-domestic, 

100000US$-foreign 

assistance 

A 

prefeasibili

ty study 

done 

would be 

an 

indicator 

of success 

ME and MCh 

will verify the 

action 

implementatio

n on regular 

bases during 

the years 

1 
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Domain Action 

Why the 

measure/action 

is needed 

Who 

(governmen

t agency, 

private 

sector etc.) 

How should 

they do it? 

When (0-5 

years, 5-10 

years, or 

10-20 years) 

How much the 

measure/action will 

cost, how can it be 

funded (domestic 

funding, or 

international funding) 

Indicators 

of success, 

risks 

Monitoring, 

reporting and 

verification 

for measure 

Priority 

To develop and 

publish the MCh 

Council Decision 

on public 

authority 

responsibility for 

waste collection 

and 

transportation in 

G-MSW project 

The financing of 

G-MSW project 

must be 

analyzed across 

the entire value 

chain 

MCh 

To develop and 

publish an 

appropriate 

decision which 

will stipulate 

financial 

allocation for 

Action 

implementation  

2013-2015 100000US$-domestic 

Published 

Decision 

of MCh 

Council 

would be 

an 

indicator 

of success 

Men and MCh 

will verify the 

action 

implementatio

n on regular 

bases during 

the years 

3 

Financial 

incentives 

To exempt from 

import duties the 
G-MSW 

installations 

bought from 

abroad 

To assure the 

project 

feasibility 

ME 

Publishing a 

Government 

Decree 

2013-2015 Low costs 

An 

appropriate 

GD 
published 

would be 

an 

indicator 

of success 

ME will verify 

the action 
implementatio

n on regular 

bases during 

the years 

2 

Information 

and 

awareness 

raising  

To disseminate 

information on 

G-MSW PP 

advantages 

Knowledge on 

G-MSW 

projects is very 

limited in 

Moldova 

MEn 
Seminars, MEn 

site, mass media  
2013-2018 

2000US$-domestic, 

8000US$-foreign 

assistance 

More local 

authorities 

initiative to 

process the 

cities' 

waste 

would be 
an 

indicator 

of success 

MEn will 

verify the 

action 

implementatio

n on regular 

bases during 
the years 

3 
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Domain Action 

Why the 

measure/action 

is needed 

Who 

(governmen

t agency, 

private 

sector etc.) 

How should 

they do it? 

When (0-5 

years, 5-10 

years, or 

10-20 years) 

How much the 

measure/action will 

cost, how can it be 

funded (domestic 

funding, or 

international funding) 

Indicators 

of success, 

risks 

Monitoring, 

reporting and 

verification 

for measure 

Priority 

Mechanism 

and 

institutional 

arrangement 

To develop a 

mechanisms 

necessary to 

support an 

integrated waste 

management 

system of waste 

recycling and 

energy recovery 

across the 

country 

In order to 

increase G-

MSW plant 

efficiency the 

separation of 

solid waste is 

needed and 

international 

categorization 

of the waste 

need to be 

introduced 

MEn 

MEn will apply 

to donor 

countries to get 

an appropriate 

technical 

assistance 

2013-2015 

3000US$-domestic, 

80000US$-foreign 

assistance 

An 

integrated 

waste 

manageme

nt system 

approved 

would be 

an 

indicator 

of success 

MEn will 

verify the 

action 

implementatio

n on regular 

bases during 

the years 

3 

Support to 

R&D 

To determine the 

composition of 

input waste 

The technical 

design of the G-

MSW facility is 

largely driven 

by the 

composition of 

the input solid 

waste 

MEn and 

MCh 

To order an 

appropriate 

study to R&D 

institutions 

2013-2015 

20000US$-domestic, 

50000-foreign 

assistance 

The 
compositio

n of input 

waste 

determined 

will avoid 

risk of 

project 

implement

ation 

Men and MCh 

will verify the 

action 

implementatio

n on regular 

bases during 

the years 

1 

 

 


