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1. Introduction

The RES technologies give possibilities to produce energy that have a much lower
environmental impact than conventional energy technologies. The biomass
gasification is a promising technology, that is energy efficient, safe, environmental
friendly and that can contribute significantly to renewable energy generation.

The general aim of the Gasification Guide Project is to strengthen the market uptake
of biomass gasification technology by developing a Guideline on Health, Safety and
Environment (HSE) issues that is accepted by relevant target groups and key market
actors. Furthermore the incorporation of the HSE aspects in the design, construction
and operation of the gasification biomass installations is the main practical goal.

The HSE project will result in a Guideline and a Software Tool for easy and
systematic assessment of HSE hazards in biomass gasification plants. This can be
used in designing more safe and eco-friendly equipment, in the construction of
plants, and in the operation and maintenance procedures. A draft version of the
Guideline and Software Tool is available and can be obtained through the website
www.gasification-quide.eu.

The process chain of a gasification plant has been considered in the risk
assessment, the main potential Health & Safety hazards are illustrated in Figure 1.
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Figure 1: Potential Heath & Safety hazards of Biomass Gasification plants

During the Gasification Guide project, several workshops are planned to be held, one
of them was the dedicated of the New Member States workshop.

This workshop was organized by the project partner Technical University of Sofia -
Research and Development Sector, in particular the Safety and Environmental
Engineering Laboratory, and was held on 29" September 2009 in Plovdiv in the
frame of the International Technical Fair 2009.
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The aims of the New Member States workshop were:

1) To present the EU gasification biomass experience, in particular the GG
project and with dissemination of the successful approach and results to
strengthen the incorporation of the HSE aspects in the design, construction
and operation of the gasification biomass installations.

2) To present gasification projects, other biomass energy utilization projects and
related biomass projects in those countries, for exchange of information,
discussion and spreading out the GG approach and HSE aspects to the
existing and further projects in those countries.

2. NMS GG-Workshop programme and attendees

The Workshop programme is attached in Annex 1 and is also included in the
Business Events Programme of the International Technical Fair, as in shown in
Annex 2. Over 150 persons were invited to the event as is shown in the list in Annex
3 separated as follow:

e from New Member States, more than 90: Bulgaria-17, Poland-21, Hungary-
6, Czech Republic-4, Slovakia-7, Slovenia-4, Romania-7, Turkey-6, Latvia-2,
Ukraine-3, Russian-1, Belarus-1, etc.

e from other EU countries, more than 60: The Netherlands-4, Germany-14,
Austria-8, Denmark-6, UK-4, Greece-7, Finland-7, Italy-7, Belgium-3, Sweden-
2, Spain-2, Switzerland-1, France-1, etc.

e from EC and other Institutions: 5

The list of the participants in the NMS workshop is attached in Annex 4. The persons
attended the workshop, were from Bulgaria-51, Poland-1, Romania-1, Turkey-1, The
Netherlands-1 and Austria-1.

The workshop was offered in both languages Bulgarian and English and interpreted
vice-versa.

There were 10 presentations in two sessions and the discussions were implemented
between the presentations. All presentations will be made available from the project
website www.gasificationguide.eu

In the 1% morning session (led by Mr. Harrie Knoef, NL) the focus was on presenting
the Gasification Guide project by the presentations of Mr. Harrie Knoef, NL and Mr.
Thomas Kienberger, AT.

The 2" Session (led by Prof. lvan Ivanov, BG), with 5 presentations by Bulgarian
authorities and company representatives, was dedicated to national RES policy and
opportunities for biomass energy utilisation and gasification in Bulgaria.

The 3" Session (led by Prof. Ivan Ivanov, BG), with 3 presentations by other NMS
institutions and companies representatives was dedicated to biomass utilization and
HSE issues, experiences and intentions for further biomass gasification development
in Romania, Poland and Turkey.
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3. Overview of the presentations

3.1 “Presentation of the Gasification Guide Project and Guideline”
by Mr. Harrie Knoef, BTG, The Netherlands

In the presentation, Mr. Harrie Knoef explained that the main HSE barriers in
implementation of small-scale biomass gasification are the lack of knowledge about
the HSE risk and about the standards, which have to be fulfilled. Other barriers
include the authorities that are not familiar with biomass gasification, the different
regulations in European countries and the different interpretation by the authorities.
Taken measures are insufficient or expensive HS protection measures, inappropriate
requirements, which lead to the problem that without detailed knowledge a reliable
offer to the client is not possible.

In the presentation are showed the main activities and results in 2002 to the 2007
year, as: HSE expert presentation at Strasbourg, Questionnaire 1 & 2, Austrian HSE
Project, EC project proposals and information exchange.

Mr. Knoef presented the main objectives of the Gasification-Guide project, some of
which are to accelerate the market introduction of small scale biomass gasifiers, to
identify HSE hazard, to implement guidance to manufacturers, to propose the
harmonization in EU-legislation, etc.

The overview of the work packages and approach were showed. The main activities
of the packages were explained. The packages concern some specific features as
legislation, risk assessment, dissemination, studies, etc.

The remaining activities in 2009 year were mentioned: the two workshops in Plovdiv
and Stockholm, the existence and acceptance of the Guideline and the software tool.

In the second part, Harrie Knoef presented the technology of gasification, in all the
levels. Some specific features of the technology were concerned, including produce
gas properties. With aim to facilitate the permit procedures, the requirements have
been collected in EU countries, because the procedures are country specific.

The risk assessment approach connected to the technology, risks, possible
consequences and countermeasures, and the approach is implemented in software
tool Risk Analyser. At the end, the feedback and the involvement of permitting
authorities were presented.

3.2 “Software tool Risk Analyser” by Mr. Thomas Kienberger, TU-
Graz, Austria

Mr. Thomas Kienberger presented the software tool Risk Analyser that provides
helpful and structured approach for risk assessment and supporting Guideline for
Risk Assessment in companies. The methodology of analysis preparation and
system description includes risk identification and occurrence probability,
consequence analysis, risk assessment, risk matrix and risk minimization measures.
A list of events and consequences is provided within the guideline and is
implemented in the tool.

The approach during the use of the software tool was represented by 6 steps:
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= Stepl: Definition of basic plant data,
= Step 2: Definition of the process units,
= Step 3: Definition of the process functions,
= Step 4: Definition of the parts of process functions and of operation resources,
» Step 5: Risk assessment for each process function,
= Step 6: Documentation Reporting.
Each step was described and illustrated in detail.

Some of the features of the tool provide structural approach for a systematic
segmentation of the plant, and stepwise selection and assessment of the potential
hazards and consequences. It allows a definition of the risk by the means of severity
and frequency of the consequence, a placing of countermeasures for risk reduction,
printing of a report, etc. The database already provides an extensive list of possible
hazards and consequences and can be extended constantly and freely by the user.

3.3 “National policy in the field of renewable energy sources” by
Mrs. Maria Minova, Ministry of Economics, Energy and Tourism,
Bulgaria

Mrs. Maria Minova, introduced the main targets for 2020 of the new energy policy of
the EC. It was showed the share of the electricity from RES in Bulgaria, from 1997 to
2008 year (the share for 2008 is 6,5%) and the share of the produced electrical
energy from RES in the gross internal consumption of electricity for 2006 year. The
share of RES in the gross internal consumption is 5,1%, and the share of RES
ultimate energy consumption is 8,1%. The biggest installed power for producing of
the electrical energy from RES in 2008 is 1330.4 MW, from hydro power plants.

The Law for renewable and alternative energy sources and biofuels encourages the
development and utilization of RES energy and biofuels. There are different
mechanisms to encourage the production of RES energy, eg. the possibility for every
one to feed in electricity from RES. In her presentation, Mrs. Minova’s indicated that
the common goal for the RES is 16% to the 2020 year. The administrative
procedures include coordination, rationality, planning and transparent terms for the
license procedures.

3.4 “Energy utilization of biomass” by Prof. Dimitar Mladenov,
Energy Utilization Biomass Association - EUBA, Bulgaria

Mr. Dimitar Mladenov, pointed out that to decrease the share of the imported energy
sources, they have to be used economically, and that it is necessary to use

alternative local fuels and technologies. Biomass is one of the most important
sources of alternative local energy.

Essential contribution to the increase of the electrical production from RES will come
from the use of biomass in combined heat and power (CHP) plants.

Mr. Mladenov explained that the potential of wood, waste and agricultural biomass is
large. She presented the technology to produce briquettes and pellets. She also
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presented the biomass gasification process and described some specific items,
such as the production and exploitation of gas-generators in Bulgaria, as well as the
climate mitigation potential of the utilization of liquid or solid biomass fuels.

3.5 “Approaches and technologies for biomass energy utilization,
applicable in the public sector and the industry, good practices of
the ERATO” by Mr. Krasimir Stanchev, ERATO Holding AD

Mr. Krasimir Stanchev started with the presentation of ERATO Holding AD history
and main activities, which focus on RES and biomass utilization. He followed with
movies which presented different features of the used technology, such as the
packaging of biomass chips and their transportation. Optimization of energy
production is one of the efforts of ERATO as well as the implementation of different
possibilities of RES energy production.

The main strategy concerns the local manufacturing of boilers and applications in the
range of 18 to 50 kW for the private sector, and 300 - 1100 kW for the industrial
sector.

3.6 “Bansko 10 MWth heating plant on wood biomass: Bulgarian
participation in EU RES champions league” by Mrs. Dora Tomova,
Pro EcoEnergia Ltd., Bulgaria

The RES Champions League was officially launched on 23 April 2009 in Brussels
and concerns two types of energies: solar (photovoltaic and thermal) and wood
(heat). The ranked installations are applicable to small cities and towns (between
5,000 and 19,999 inhabitants), medium cities and towns (between 20,000 and 99,999
inhabitants) and large cities and towns (more than 100,000 inhabitants). The
Bulgarian participant is located in Bansko, because of the availability of woody
biomass and thanks to the good cooperation between the municipality and the
project developer. The capacity of the installation is 10 000 kW.

Ecological aspects of the project are related to the emissions reduction, cost
reduction for the municipal heat consumers (>50%) and price of 100 BGN/MWh.
Total investments amount to12 million BGN.

3.7 “Influence of the RES. Matter of policy?” By Mr. Ivan Mastikov,
Overgas AD, Bulgaria

Mr. Mastikov presented the main goals of EU RES policy i.e. climate mitigation,
reduction of dependence of the EU on hydrocarbons imports, and job creation.

The RES policy will have effects in terms of costs and expenses, structure of
consumption, production, etc. The factors of influence are maintenance and
exploitation, consumption, investment in RES, trading, etc.

Mr. Mastikov explained that specific features in Bulgaria are as follows: import of the
equipment, difficulties to access financial resources, low incomes, weak waste
management and wide uncultivated areas.
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In 2009, Overgas activities included the construction of a synthesis gas installation
(Razgrad, Bulgaria) and projects to install of biogas plants.

3.8 “A practical procedure to calculate the risk value in accordance
with Chapter 4 of the Guideline Theoretical aspects of risk
assessment of gasification guide” by Mr. lon Irimia Zecheru,
Romania

Mr. Zecheru presented the parameters involved in risk assessments when using the
FLAME methodology and showed selected examples of numeric values assigned to
sample scenarios. These parameters are: (1) frequency, with which the hazardous
process occurs, (2) likelihood of the hazardous event to occur, (3) anticipated losses
if the hazardous event occurs, (4) severity of the effect on the University’s mission,
(5) number of people or systems exposed.

The aim is to calculate the product of the above factors, and to produce a single
number which will help to decide whether the degree of risk is acceptable, whether
more work needs to be done to reduce the risk, or whether the project or activity
must be abandoned.

3.9 “Current gasification activities in TUBITAK and future prospect
for biomass utilization in Turkey” by MR. Ufuk Kayahan, TUBITAK,
Turkey

Mr. Ufuk Kayahan explained that for Turkey, it is critical to supply the energy demand
by using domestic non-renewable sources (lignite, coal) and renewable sources.
Biomass is mainly used as non-comercial fuel. Turkey’s domestic energy production
accounts for about 37% of total energy consumption. Of this, about 52% is from
biomass-based fuels Turkey’s domestic energy consumption.

Marmara Research Center has 8 Institutes located in Kocaeli, near Istanbul. One of
these Institutes is the Energy Institute and has 7 different research groups.

One of these groups is “Gasification/Combustion of Biomass/Coal Group”. This
Group is focusing on solid fuel combustion and gasification technologies. Auxiliary
infrastructure for gasification has been developed. Gas cleaning technologies are
developed. Power application is studied with the combination of a gasifier unit and
gas engine. This study mainly focuses on preliminary aspects of the gasification
process.

3.10 “Perspectives for biomass gasification and HSE issues in
Poland” by Mrs. Janina lImurzynska, Institute of power engineering,
Poland

Mrs. Janina limurzynska noted that the main RES in Poland is biomass with a
potential of 420 PJ/a (45% of all RES). The co-combustion is difficult in small power
plants equipped with grate boilers. Agriculture crops and biomass wastes are
frequently difficult to combust in existing installations.
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Polish regulations with regards to biomass gasifiers cover emission standards,
frequency and methods of measurements, and methods for treatment of residues.
Strictly speaking, regulations consider the whole installation in which a process of
thermal treatment is carried out to recover energy from a fuel. Regulations are the
same for all thermal treatment techniques: combustion, gasification and pyrolysis, if
they produce energy (heat or power).

Mrs. llmurzynska presented industrial scale gasifiers, in the range of 0,5 to 5 MW,
that used as fuel wood, wood chips, wood blocks, wastes, etc.

The research needs concern process, gas cleaning, coupling gasifier with the end-
user application, heat and power integration, etc.

4. Panel discussions

After Mr. Thomas Kienberger’'s presentation, Mr. Velik Tonev asked whether the Risk
Analyser tool includes the data for the risk in biogas plants. Thomas Kienberger
explained that the tool only included data for thermal plants.

The second question was: how are the separate influencing factors presented in the
Risk Analyser tool? Mr. Thomas Kienberger answered that they are presented in the
list of events.

Mr. Irimia Zecheru, National Energy Regulatory, Romania, suggested that more
examples and data should be implemented in the tool, since at the moment, the
database is not enough complete.

Mr. Harrie Knoef said that the Risk Analyser tool presents possibilities for preparation
of the necessary documentation required by the authority. It is possible to do it by
using the Gasification guide.

The next question was whether the potential risk exists for the installations with the
power below 5MW. Mr. Knoef answered, that these installations had low potential
risk, and they are not very dangerous.

Mr. Rumen Andreev, Meta Mix, Bulgaria asked for the possibility for translation of the
tool into Bulgarian. Mr. Thomas Kienberger said that at the moment the plan doesn’t
cover versions of the Risk Analyser tool for all EU member states.

The next question was for the composition of discussed biomass. Mr. Harrie Knoef
explained that the pure composition of biomass was concerned, without plastic or
others wastes.

The first question after the presentations of Mrs. Maria Minova and Mr. Dimitar
Mladenov was for the status of the licenses in Bulgaria, concerning biomass
gasification. Mrs. Maria Minova said that at the moment they are not presented, but
in the near future, the train of mechanisms will be applied.

The next question was for the possibilities to overcome the resistance of the electric
distribution companies, because the electric energy, produced by renewable energy
sources is more expensive than the energy by the conventional energy sources. Mrs.
Maria Minova explained that there are not any contradictions or disagreements, but
time is needed, for construction of the distribution grids. The new production from
renewable energy sources must be promoted.
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Mrs. Alaksandrina Dimitrova from the Ministry of Economics, Energy and Tourism,
added that the legislation will promote the process of construction and exploitation of
new equipments and that the requirements of the national plan and the new law are
drastic.

The other question that was discussed was the appearance of the new law, the
features and the deadline of the appearance. Mrs. Maria Minova concluded that the
deadline is 30.10.2010 and that the preliminary paper concerning the new law will
appear 6 months before the deadline. As for the other questions: (1) is it possible to
control more effectively the licensing of the installations and (2) does the cost of the
installations remain constant, Mrs. Minova said that the process concerning the
licensing is being developed and that there is an indefiniteness for the cost of the
installations.

The discussion concerns the problem for the requirements for the biogas pyrolysis
equipment. Prof. Ivan Ivanov explained that, regarding safety and environmental
operation and periodical control and test of the installations, the requirements are
defined by the Authorities for Technical supervision. Prof. Ivanov mentioned that
Bulgaria does not lack legislation in this field.

In the afternoon sessions after other presentations, discussion was implemented.
Prof. Ivan Ivanov's question to Mrs. Janina limurzynska concerned the main drivers
for the construction of biogas installations. Mrs. lImurzynska said that the reason for
realizing the installations is to produce energy by many, low power installations.

Mr. Harrie Knoef asked why the installation doesn’t utilize the forest waste. Janina
liImurzynska explained that the aim was to decrease the deforestation.

5. The press attention and reactions

Representatives of the newspapers intended in the NMS GG-Workshop and made
reportages and photos, as follow:

Mrs. Atanaska Parpuleva, Chief Editor, “Stroitelstvo.Imoti”, www.stroitelstvoimoti.com

Mrs. Svetla Dobreva, Editor, “Stroitelstvo.Gradat”, www.stroitelstvo.info

Mrs. Ekaterina Terzieva, Editor, “24 Chasa. Plovdiv”, http://www.24chasa.bg

The articles in the newspapers “Stroitelstvo.Imoti” and “Stroitelstvo.Gradat” devoted
to the NMS GG-Workshop are shown in the Annex 5 and Annex 6.

6. Summary and Conclusions

At the end, Mr. Harrie Knoef summarised the workshop. He emphasized the need to
get feedback on the document by the authorities at the national and regional level in
order to reach consensus on controversial issues and to prepare a final Guideline
which is the ultimate goal of the project. To reach a consensus is the main
challenging work to be done at the end of the project.

Prof. Ivan lvanov concluded with some important issues regarding the needs for
further strengthening of the requirements and their applications for health-, safety-
and environmental friendly development and practical operation of the biomass
gasification installations in the New Member States and other European countries.
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Prof. Ivan Ivanov thanked participants for their presentations and discussions in the
workshop, and thanked the Congress Center of the International Technical Fair —
Plovdiv for the translations and for the hospitality of their employees.

Mr. Harrie Knoef concluded that the MNS GG-Workshop was successful with more
than the targeted 50 participants and particular thanks were given to Prof. lvan
Ivanov and Assis. Prof. Petar Kaleychev from Technical University of Sofia who was
responsible for the organisation of the workshop.

ANNEXES

Annex 1. NMS GG-Workshop Programme

Annex 2. Business Events Programme of the International Technical Fair
Annex 3. Workshop Invited Persons List

Annex 4. Workshop Patrticipants List

Annex 5. Atrticle in the newspaper “Stroitelstvo.Imoti”

Annex 6. Atrticle in the newspaper “Stroitelstvo.Gradat”
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Annex 1.

Intelligent Energy Europe

“Guideline for
safe and eco-friendly
biomass

TECHNICAL UNIVERSITY OF SOFIA g

@

RESEARCH AND DEVELOPMENT SECTOR

GASIFICATION GUIDE Project - New Member States Wor kshop

Programme

2%h September 2009
International Technical Fair 2009, Plovdiv, Bulgaria,
Congress Center, 2nd floor, Hebros Hall

09:30 — Registration of the participants
10:00 - Opening of the Wor kshop

Official welcome by Ivan Ivanov and Harrie Knoef
10:10 - 1« Session, Presentations of the IEE and GG Project

Moderator Harrie Knoef

10:10 — Harrie Knoef “Brief Presentation of the “Intelligent Energy — Europe” Programme .
Overview of the Project and Involving the permitting authorities in the validation of the
Guideline’

10:40 - Thomas Kienberger *“Presentation on the software tool of the GG Project” - TU Graz
11:10 - Q&A, Discussions
11:20 - 2nd_Session, Presentations by Bulgarian authorities and companies

r epr esentatives

Moderator |van |vanov

11:20 — MariaNinova, Ministry of Economics, Energy and Tourism - “National politic of the
renewabl e energy sources development”

11:50 — Dimitar Mladenov, Energy Utilization Biomass Association — EUBA
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"Opportunities for biomass energy utilisation and gasification in Bulgaria'.

12:20 - Q& A, Discussions

12:30—Lunch

13:30 - Continuation of 2nd_Session, Presentations by Bulgarian authorities and

companies r epr esentatives

Moderator |van |vanov

13:30 - Krasimir Sanchev, ERATO HOLDING AD
“Approaches and technol ogies for biomass energy utilisation, applicable in the public sector
and industry, good practices of the ERATO”

13:50 - Ivan Hinovski, Anton Ivanov, Dora Tomova, "Bansko 10 MWth Heating Plant On
Wood Biomass: Bulgarian participant in EU Championship League On Renewable Energy
Implementation for Central Heating"

14:10 — Ivan Mastikov, OVERGAS AD
"Opportunities f and intentions of the OVERGAS for biomass gasification development in
accordance with the HSE requirements”.

14:30 - Jechko lordanov, e.a. National Association “Ecology and Energy Efficiency”
“Presentation on the ecological and energy efficiency aspects of the biomass energy
utilisation and gasification”

14:50 - Q&A, Discussions
15:00 - Coffee-break

15:30 - 3rd Session, Presentations by other NM S institutions and companies

r epr esentatives

Moderator Harrie Knoef

15:30 - lon Zecheru, National Energy Regulatory Authority, Romania
A practical procedure to calculate the risk value in accordance with Ch.4 Theoretical Aspects
of Risk Assessment of Gasification Guide.

16:00 - Janina llmurzynska, Institute of Power Engineering, Poland
"Perspectives for Biomass gasification and HSE issues in Poland"
16:30 — Ufuk Kayahan, TUBITAK- Marmara Research Center, Turkey

"Current gasification activitiesat TUBITAK-MRC and future prospect for biomass
utilization and HSE issues in Turkey"

17:00 - Q&A, Discussions

Final conclusions of the Workshop - Harrie Knoef and Ivan Ivanov
17:30 Adjourn
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