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Minute of ATPER Committee Meeting, Helsinki

May 16, 2008

Attendee: Dr. Krisna Rungruangsak Torrissen
Mr. Wanawit Ahkuputra
Mrs. Sirilack Schmidt
Mr. Tawatchai Sareedenchai
Ms. Nitayaruk Chomchuen
Dr. Somchuer Brenello
Dr. Chirawath Phatsara
Dr. Jirapha Liangsiri

Comment/Discussion

Responsibility

General

Ms. Nitayaluk will be ATPER IT-Secretary instead of Mr. Tawatchai due to
his returning to Thailand.

New ATPER Coordinators:
Mrs. Wasana Hunt — United Kingdom
Dr. Jirapha Liangsiri — Denmark

Getting the copy of ATPER documents from French Authority.

Dr. Somchuer

Reqgistration of ATPER

Originally, ATPER is registered as an association in France. However, the
committee agreed that ATPER registration should be moved to
somewhere else where English language can be easily used, probably
Finland.

The discussion was focused on the identity of ATPER to be registered.
ATPER could be registered as either association or foundation. The
committee thought that it would be better to register ATPER as a
foundation because of the following reasons:

e ATPER is a non-profit organisation

e There is no membership fee

o ATPER receives the supporting money from other organisations

(which could be classified as donor)

The final plan will be at the next committee meeting in Paris around
autumn/winter 2008

Getting more information about “Foundation” through lawyer.

Dr. Somchuer
organising
meeting place

Mr. Wanawit




ATPER's accountant

ATPER needs a professional accountant to manage all the financial
matters.

ATPER's secretaries: functions and responsibilities

There are 2 secretaries for ATPER. The functions and responsibilites of
ATPER's secretaries were classified as below:

- Update the website Ms. Nitayaruk
- Official documents (e.qg. letters, etc.) Mrs. Sirilack

- Database Ms. Nitayaruk
Projects

Normally there are lists of focus areas from CHE or NSTDA. The Thai
professionals who have the qualification related to the lists can join and
establish the project together with the organisation in Thailand.

However, we as ATPER members can propose a project.

Reporter: Dr. Jirapha Liangsiri




PATTUUUN 4

5180143152944 ATPER2008
Aa A a 4
o nuFagan Yszmarunaue

11U 29 KN



eavdoad MIuinIneu ATPER2008 - ATPER - sunauindtndwiveluglsy Page 1 of 2

Home Links Contact Members Mail  search...

Search
Home » News » ATPER News # saaztdgasdiviufiinsiuoiu ATPER2008
Latest News

Home
About ATPER e Thai Professional Conference 2008
News l ¢ aMiNuaatana1s ATPER2008
Activiti o sigaziduaduiusfidnsiuenu

il o ATPER2008
Forum o aaifirysiuvnuseas ATPER2008
Contact Memibiers ® ANAILNIUNSYSIUNEY Go WSSEN
Gallery
Links snaaztdaad11sui2insiueu ATPER2008 g I

fuauindzngwinalugisl (ATPER) Taamsatuayuain danfnnudmininamansuasinalulafiuvont
(s m1) uazdinouaaiznssumMsaaudne (ana) avdaouilsvaplssatl ATPER2008 fu stwiteyudl 17-
18 waraiAu W.A. 2551 o apataadod Usamafiuuaud idalvitndmndwivauasindnmnalugisnhdidu
nuilszapnfu Measdaacieg dwdugididhueulszyu ATPER2008 tufld sigetl

anuianisisz2u ATPER2008
msilszan ATPER2008 sewinefudl 17-18 wamaau w.a. 2551 avdatud

Hotel Vuoranta
Vilsandinkuja 4
00980 Helsinki
Finland

Tel. +358-9-341940

E-mail: hotelvuoranta@sodexho.fi
mandomalszaulutuil 17 wanamau w.a. 2551 azfimsi§oavsAungidindulseagud

Rastilan Kartano
Karavaanikatu 4
00980 Helsinki

Finland

Tel. +358-9-31078515

aMiiTuaasvaiuuanisilssaqu

amiuansiadafiadnrsrunisilseagm

sruazndunidasitin
fianinlszyuldwiaudwn V@ msuguinsiunislssgy ATPER2008 sewiwiudl 16-18 waraiau w.a.2551
(2 Au) 13 2 uvvéa

Hotel Vuoranta
Vilsandinkuja 4
00980 Helsinki
Finland

Tel. +358-9-341940

http://www.atper.org/site2/index.php?option=com_content&task=view&id=43&Itemi... 17/09/2008
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E-mail: hotelvuoranta@sodexho.fi

Rastila Camping
Karavaanikatu 4

00980 Helsinki

Finland

Tel. +358-9-31078517

E-mail: rastilacamping@hel.fi

arnuzinlunsiiiunig
Auunitlunistidunivainguufiuly Hotel Vuoranta, Rastila Camping and Rastilan Kartano uasaau

Llandasnaya'ilng al ajoiaadoi

anifluaasItuzdINISIEUNIY

Mambo is Free Software released under the GNU/GPL License.

http://www.atper.org/site2/index.php?option=com_content&task=view&id=43&Itemi... 17/09/2008
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Energy Recovery from Small Scale Organic Waste Stream
By Dr. Suporn Koottatep
Seimshovden 66, 5260 Indre Arna, Norway
Abstract

Organic wastes, both solid and liquid, are one of the most expensive costs in many municipal
authorities and small and medium scale private enterprises in Thailand. About 40,000
tons/day of solid wastes are being generated in Thailand. And more than 50% of those
amounts are organic waste. Recyclable material such as plastic, grass, paper and metal are
about 40% of the total stream. Other 10% would be inert materials, household hazardous
wastes etc. The best recycling situation through 3Rs program of Wongpanich group in
Pitsanulok was estimated to be about 11%. It means that about 30% of the recyclable waste
still ends up in the landfill together with another 50% of organic waste.

In Bergen, the second largest city in Norway, organic waste was estimated in the year 2006 to
be about 34%. Recyclable materials are about 49% and the rest 17% are inert and hazardous
materials. With 3Rs program, Bergen authority could recycle about 39.8 % from waste
stream. About 32.5 % could be recycled in terms of energy recovery. Only 27.7 % are being
end up in the landfill.

To improve the recycling yield, organic waste management should be considered. Collection
of organic waste separated from other waste in the big scale is very difficult and also resource
(human, energy etc.) intensive. Therefore, small scale organic waste management should be
considered. Small scale bio-gas treatment for school, hotel, food court and housing estate
should be considered as part of the waste management program of municipalities.

Besides solid waste from domestic stream, many small and medium scale of food industrial
sector in Thailand also discharged a high amount of organic waste in their wastewater stream.
All of the factories in this sector need to treat their wastewater prior to discharging into the
natural waterway. This certainly contributes to a higher cost in energy consumption. Some
small scale factories need to use about 25% of their energy consumption in waste treatment
facilities. Many large scale food industries started to use bio-gas as part of their waste
management. However, small scale factories are still neglecting this opportunity. It would be
able to separate concentrated organic wastewater from normal water stream, and by introduce
small scale bio-gas waste treatment to reduce wastewater treatment cost and to obtain energy
recovery from their wastes.



Renewable Enerqy

Feasibility and Viability Study of the Use of Biogas in Fuel Cells for Electricity
Generation

A. Introduction:

Fuel cell systems has been an exciting emerging trend in power generation which could offer
solutions to the energy crisis in the future.

One of the major impediments to the adoption of renewable energy sources such as wind,
wave and solar is that they can not produce power on demand.

Fuel cells offer freedom from these limitations. Their fuel can be pure hydrogen, methane
(biogas), methanol, ethanol and bio-diesel.

Fuel cell technology converts chemical energy directly into clean electrical energy, DC power
that can be transformed to AC power. It is more environmentally friendly than other power
generation methods.

The technology has been developed for both electricity generation and transport.

There are six types of fuel cell currently available. But there are four types that are flexible
which can use all types of the above mentioned biofuels. They are Polymer Electrolyte
Membrane Fuel Cells (PEMFC), Molten Carbonate (MCFC), Direct Methanol Fuel Cells
(DMFC, commercially established), and Solid Oxide Fuel Cells (SOFC). Their system outputs
range from 1 kW to 3 MW.

The most efficient one out of the four is the Solid Oxide Fuel Cells considering its running
cost and durability etc.

Biogas can be produced in a digester (anaerobic process) from bio-waste such as manure,
agricultural waste, food waste (from home or processing plant), sewage (waste water from
food processing factory), weeds (freshwater and sea) or directly from landfills, etc.

The gas obtained is mainly methane. Other gases (by-products) are eliminated by the heat in
the process thus reducing the cost of purification.

For domestic consumption fuel cells with an output of 5 kW is a viable size. A higher output
may be required for farm use, i.e. drier, milking parlour, aeration fan etc, depending on the
system output. If Solid Oxide Fuel Cells (SOFC) or Direct Methanol Fuel Cells are used their
by-product of high temperature heat can be used directly in a standard steam turbine.

B. Aim
The aim of the project is to study technically and economically the use of biogas in
combination with fuel cells.

C. Objectives:
1. Feasibility study and analysis on the use of biogas in fuel cells:

- To identify types and quantity of organic waste produced in selected areas in
Thailand.

- To assess possible methods to transform this waste into biogas.

- To establish types of biogas obtained from each method.

- To assess types of fuel cells most suitable for working with biogas.



- To compile past and current research and studies carried out in Thailand and
elsewhere in the world on the use of biogas in fuel cells.

Viability study and analysis on the use of biogas in fuel cells.

-To establish biogas production costs for different waste materials and methods used.
-To compile fuel cell manufacturers’ recommendations or specifications for biogas
compatibility to fuel cell types.

-To establish the costs of selected fuel cells.

-To design and analyse the overall cost of the entire electricity production system.

-To evaluate the viability of the project, based on required basic data and comparisons
with other countries regarding this promising technology.

Wasana Hunt, United Kingdom
March 8, 2008
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Setting and comparable environmental efficiency targets

Introduction

Nowadays people pay attention to how to improve environmental efficiency for sustainability.
Environmental efficiency is defined as the ratio of the value of the service and function provided by
a product, company, industry, etc. to the environmental loads which are calculated with using the
LCA concept. Environmental efficiency is a positive approach, as it aims not only at the reduction
of environmental burden but also the improvement of value of services. It is necessary to pay a
special attention to how to set the system boundary and which variables to use as input data for
denominator and numerator, because the meaning of the environmental efficiency heavily depends
on them.

For this research, methods for system boundary setting were discussed in the environmental
efficiency analysis. Also, present state of the environmental efficiency, how to implement and
explain about environmental efficiency was discussed from the view point of the setting method of
the system boundary of case studies. In this current situation, the setting and comparable method
will become an important factor in order to establish the environmental efficiency index. In the
future, the development of the technique which quantifies the value of the product support is

desired.

The objective for this research is essentially to provide the information that will be needed as a
basis for considering a possibility new environmental strategy, setting environmental efficiency for
company/country, development co-operation, including priorties and measure for effective
implementation of the strategy and setting environmental efficiency. In the last section of this
research it will discuss general conclusions, localized policy and global envirommental implication

and area for further inquiry.



Aims of the research

The aims of this research to define, examine, estimate and evaluate the significane of setting and
comparable environmental efficiency target. Environmental efficiency is a measure that allows for
the combination of firm’s environmental pressure with its economic performance. If the
environmental can improved, all kind of emission into the environmental will decrease eithout loss

of production or any additional costs.

Research problems:

1. How to compare energy usages in different factories worldwide?

1.1 What are the input/output in each factory?

1.2 What is the most significant for energy usage?

1.3 What is the issue which we can not control and find the possibility to remove it?
2. How to set comparable environmental targets for factories?

2.1 How local regislature effected?

2.2 Policy, management system in each factories site.

2.3 What is the best method to compute environmental efficiency score with?

2.4 How to explain environmental efficiency difference across factories?

Various methods are available to explain efficency differences. The best method that best and most
suit the developed environmental efficiency scores has to be selected and developed. In this thesis
three environmental efficiency measures are computed econometrically. They need to be compared
to alternative environmental indicators to select the best measure for analysing environmental

performance.

Theoretical framework

Decription of environmental management, setting and comparable
Key concepts, theories and literature

Environmental efficiency, environmental management, setting and comparable



Potential results of the research and application
The most important conclusion of the thesis was the potential shown the idea how to setting and
comparable environmental efficiency for industries and country could take the result into use in

environmental performance and develop the strategy for factories in the country.



Project Title: Biologically-Inspired Walking Machine Technology

Researcher: Dr. Poramate Manoonpong (Bernstein Center for Computational Neuroscience
(BCCN), University of Géttingen)

Address: BCCN, Bunsenstrasse 10 (at Max-Planck-Institute for Dynamics and Self-Organization),
37073, Gottingen

Telephone: 0551/5176-530

Fax: 0551/5176449

E-Mail: poramate@nld.ds.mpg.de

Summary:

Biologically-inspired walking machines are fascinating technology to study with respect to their
biomechanical structure design including sensor and actuator systems as well as the realizations of
control concepts. They can serve as hardware platforms for better understanding and solving the
sensorimotor coordination problems of many degrees of freedom, for performing experiments with
neural controllers, and for the development for artificial perception—action systems. In addition, the
knowledge from this technology can be even transferred to develop prosthetic legs. And, this walking
machine technology is shown to be a highly interdisciplinary technology, uniting contributions from
several areas as diverse as biology, biomechanics, material science, neuroscience, engineering, and
computer science.

From this point of view, | have focused on research in the domain of the walking machines during last
years [1-6] and involved into two different projects where various biologically-inspired walking
machines together with their neural control techniques have been developed. Both projects are
shortly described as follows:

1) Advanced MObility Sensor-driven walking devices (AMOS):

For this first project, the physical four- and six-legged walking machines AMOS® (Fig.1A) have been
constructed with different morphologies analogous to the principal structures of a salamander and a
cockroach, respectively. These walking machines are able to autonomously perform various reactive
behaviors, like self-protective reflex, obstacle avoidance behavior, phototropism, wind-evoked
escape behavior, acoustic startle response, and sound tropism? including several kinds of walking
patterns (omnidirectional walking), driven by a novel modular reactive neural controller (Fig. 1B).
However, the rationale behind this project is not only to demonstrate biologically-inspired walking
machines with sensor-driven omnidirectional locomotion and versatile reactive behaviors but also to
investigate the analyzable neural mechanisms underlying this approach in order to understand their
inherent dynamical properties. Furthermore, the work presented in this project was intended to be a
basic step to achieve “Autonomous Intelligent Systems” which should, e.g., operate in the real world
without external control, survive in complex environments, maintain their energy supply, adapt to
environmental change, and exhibit a variety of behaviors, etc.

2) Adaptive, fast, dynamic walking under neural control in robots:
This second project aims to understand biped walking which is a formidable challenge and which has
been addressed through physiological studies as well as robotics research. Two questions are in the

centre:

1) How can the biomechanics that underlies human biped walking be emulated?

! Advanced MObility Sensor-driven walking devices.

2 See video clips of robot walking experiments at http://www.nld.ds.mpg.de/~poramate/ AMOSWDO02.html,
http://www.nld.ds.mpg.de/~poramate/ AMOSWDO06.html, and,
http://www.nld.ds.mpg.de/~poramate/BuiltWalkingMachine\AMOSWDO06\NeuralPreprocessingAndControl_AtrtificialPerception_
Action Systems.avi



2) How can the appropriate neural control also capable of adaptation be designed?

In order to answer these questions, a planar biped robot RunBot (Fig. 2A) has been developed,
which, when up-scaled, approximately reaches human maximal walking speed and is thereby the
fasted existing dynamic artificial biped walker given its size. Its imitated biomechanics allow the robot
to exhibit human-like gait characteristics and the robot is under real-time adaptive reflex neural
control (Fig. 2B) by ways of a small network allowing it to walk at different walking speeds and learn
to adapt its locomotion to different terrains, e.g., level floor versus up a ramp>. This adaptive reflex
neural control together with biomechanical design of RunBot could be transferred to products, like

prosthetic legs.
Modular reactive neural control
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Figure 1: (A) The physical four- and six-legged walking machines AMOS. (B) Modular reactive neural control.
Note that the descriptions of both walking machines and their modular reactive neural controls are described
more details in [1,2,4,5,6].
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Figure 2: (A) The physical two-legged walking machine RunBot. (B) Adaptive reflex neural control. Note that the
descriptions of RunBot and its adaptive reflexive neural control is described more details in [3].

Proposal goal:

From the presented projects above, it clearly shows that such walking machine technology will
establish the relationship between biology, (computational) neuroscience and engineering and also
open up a new and wide domain of applications.

% See video clips of robot walking experiments at http://www.nld.ds.mpg.de/~poramate/ Runbot.html
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Thus, the goal of this proposal is to contribute the knowledge of this technology to other Thai
students and researchers and/or to form the cooperation between Thai researchers in Europe and
Thailand interested in the area of embedded autonomous walking robots in general, and especially in
the field of embodied intelligence* and prosthetic legs.

e Knowledge contribution can be achieved in two ways:

1) Organize workshops or seminar in Thailand.
2) Student internship/ visiting researchers at robotic labs in Europe.

e Cooperation can be performed by:
Establishing projects which require knowledge from different fields. For example,

1) Smart prosthetic legs under neural control which will need technology from various research
programs to

Develop the structure of prosthetic legs: Rubber (A7), Simulation and Design for Materials and
Manufacturing (C1-9), Functional Materials technology Development (C1-22), Biotech Director
Initiative (C4-1), MTEC Director Initiative (C4-2), NANO Director Initiative (C4-4),

Develop electronics and sensor systems of prosthetic legs: Embedded Systems (B3-1), Sensor
Technology (C1-13), NECTEC Director Initiative (C4-3),

Obtain data of patients and perform experiments: Assistive Technology for Persons with Disability
(B7-2).

Note that these smart prosthetic legs will help patients to locomote effectively.

2) Biomimetic walking robots which will also need technology from different research programs to
Develop flexible legs and body segments of the robots: Rubber (A7), Simulation and Design for
Materials and Manufacturing (C1-9), Functional Materials technology Development (C1-22), Biotech

Director Initiative (C4-1), MTEC Director Initiative (C4-2), NANO Director Initiative (C4-4),

Develop electronics and sensor systems of the robots: Embedded Systems (B3-1), Sensor
Technology (C1-13), NECTEC Director Initiative (C4-3),

Note that these biomimetic walking robots could be used as experimental platforms for education in
order to understand locomotion and behavior control of walking animals. Furthermore, they can be
used to explore places that are inaccessible or too rugged or dangerous for humans.
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Abstract: The development of ionic liquids as electrolyte for advance
Li-battery

By: Sirisopanaporn Chutchamon, Universita “La Sapienza” Roma

Nowadays, one of the most concerned crises is the energy related problems including
depletion of energy resources, Global warming, rising of oil price and environmental
pollution. Various technologies for solving these problems are being studied
worldwide. In particular, there is the need to develop eco-friendly energy sources that
IS receiving much attention. Li battery is one of the most interests for being an
alternative energy source because Li is the most electropositive and lightest metal,
and thus has the greatest theoretical specific capacity of 3860 Ah/kg . However, the
main drawback for Li battery is the thermal runaway of battery which is composed of
an organic electrolyte. Because the organic electrolyte contains volatile solvents, the
inner pressure of the battery can be push up by these solvent and cause battery to
explode. This is the serious obstacle of using Li battery in large scale applications
such as using of Li cell as energy source for electric hybrid vehicles. Many attempts
have been devoted to improve polymeric electrolyte in order to replace the volatile
and flammable organic electrolyte. Nevertheless, polymer electrolyte based Li battery
is still not commercialized because of the difficulty to keep the close contact between
electrodes and solid electrolyte. This difficulty results in insufficient conductivity of

battery.

Recently, a number of researches have been carried out on the uses of ionic liquids
(ILs) as electrolyte for electrochemical devices because of their unusual properties as
liquids *°. Thanks to the non-volatility, wide electrochemical and thermal stability of
ILs, the use of ILs as Li battery electrolyte can safely improve the performance of
lithium based cells. Thanks to the improvement in the safety aspect and its high
energy density by using ILs, Li battery became a possible energy source for hybrid
vehicle and many kinds of applications. But more interesting, ionic liquids is
composed of organic ions, and these organic compounds have unlimited structural
variation due to the easy preparation of many components. So there are unlimited
possibilities open to the development of ionic liquids as electrolyte for practical

energy sources.



Till now, ILs based on bis(trifluoromethanesulfonyl)imide anion (TFSI) and
pyrrolidinium cation (Py") are outstanding choices for Li battery application in the
aspect of higher electrochemical stability and higher conductivity than other
systems’®. Thus, this research project would be carried out on synthesis of some
derivatives of Py-TFSI ionic liquids as well as their thermal and electrochemical
characterizations. For instance, conductivity test, decomposition temperature,
electrochemical window, and transference number are fundamental characterizations
for further study of ILs. Thereafter, preparation of the membranes based on
combination of ILs and PvDF-HFP would be further studied and characterized. The
reason for using PvDF-HFP instead of using pure ILs is to improve mechanical
properties of battery. Moreover, using PvDF-HFP would result in easier fabrication of
battery for industrial process. The following step is to assemble the Li-battery cells by
using membrane system which provides the best performance. Furthermore, the

characterization and performance of the battery protocol would be studied.

However, the battery protocol might not satisfy all the requirements for hybrid
electric vehicle application but the result can provide beneficial information on the
development of ionic liquids which at this point are the most outstanding advance
energy materials. Furthermore, the research in this field has a possibility to be carried
out for at least 10 years thanks to unlimited structural variations and easy preparation

of many components of ionic liquids®.

References

[1] J.-M. Tarascon and M. Armand, Nature (London), 414, 359 (2001)

[2] R.P. Hamlen and T.B. Atwater, in Handbook of Batteries, 3" ed., D.Linden and T.B. Reddy,
Editors, p. 38.1, McGraw-Hill, New York (2002)

[3] P. Bonhote, A. P. Dias, N. Papageorgiou, K. Kalyanasundaram, and M. Gratzel,

Inorg. Chem., 35, 1168 (1996).

[4]. A. B. McEwen, H. L. Ngo, K. LeCompte, and J. L. Goldman, J. Electrochem. Soc.,146, 1687
(1999).

[5] A. Webber and G. E. Blomgrem, in Advances in Lithium-lon Batteries, W. A. v.

Schalkwijk and B. Scrosati, Editors, p. 185, Kluwer Academic/Plenum, New York

(2002).

[6]. H. Sakaebe and H. Matsumoto, Electrochem. Commun., 5, 594 (2003).

[7] B. Giovanni, S. Scaccia, C. Tizzani, F. Alessandrini, and S. Passerini, J. Electrochem. Soc., 153,
A1685 (2006)

[8] H. Ye, J. Huang, J. John Xu, A. Khalfan, and S.G. Greenbaum, J. Electrochem. Soc., 154, A1048
(2007)

[9] Personal conversation with Prof. Michael Armand, Universite de Picardie Jules Verne, France



Arsenic (smy) in groundwater in the Pirkanmaa region, southern Finland.

Samrit Luoma, Geologist, Geological Survey of Finland
E-mail: samrit.luoma@gqtk.fi

Abstract

The objective of the study was to describe the occurrence of arsenic in groundwater in the
study area of Pirkanmaa in southern Finland, where elevated arsenic concentrations have been
detected locally in till or in bedrock groundwater for geologic reasons. The study was a part of
the Risk Assessment and Risk Management Procedure for Arsenic project funded by EU Life-
Environment-program during 2004-2007.

The arsenic concentrations in the groundwater in the Pirkanmaa are mostly geogenic origin.
Natural arsenic in the area is derived from the arsenic bearing minerals, which are locally
enriched in the bedrock close to gold occurrences. The Pirkanmaa region was divided into
three geological subdivisions: the Central Finland Granitoid Complex (CFGC) in the north,
the Tampere Belt (TB) in the centre, and the Pirkanmaa Belt (PB) in the south. The arsenic
problem is clearly focused in the arsenic rich bedrock composes of mica schist, felsic and
mafic metavulcanic rocks and mica gneiss in centre and south Pirkanmaa. Based on 603
lithogeochemical samples, the arsenic concentrations varied from 0.1 to 377 mg/kg. The
median in the TB was 2.2 mg/kg, 1.9 mg/kg in the PB and 1.0 mg/kg in the CFGC. Arsenic
concentrations in shallow groundwater and surface waters are generally below 1 pg/L and it is
not an issue for the public water supply, which based on these shallow water reserves. The
major concern is focused on drilled wells, which have arsenic concentrations range between
<0.05 pg/L and up to 2230 pg/L. 23 % of total 1272 wells have exceeded 10 pg/L; the health
limit value of arsenic in drinking water recommended by WHO and STM. The main sources
of high arsenic concentrations in the drilled bedrock wells are generally natural origin and
derived from the natural water-rock interaction processes from the nearby bedrock and
correspond well with the geological units. The median arsenic concentrations in groundwater
in the TB, PB and CFGC areas are 5.5, 1.6 and 0.61 pg/L, respectively. Groundwater in
Pirkanmaa is predominantly oxic and clearly dominated by arsenate (As V). Arsenite (As Il1)
dominant wells were found in a few reduction condition areas and are mainly in the PB area.
Although As (I11) is known to be more toxic than As (V), possible risks from As (V) should
not be ignored because of the potential for reduction to As (I1I) in the suitable condition.
Locally high arsenic concentrations in bedrock groundwater may pose a risk to public health
and the environment in the southern part of the Pirkanmaa region, if the exposure is not
limited by appropriate measures.



Renewable Energy

Project proposal on
The use of Wind Turbines for electricity generation.

I. Introduction

Wind has been the world's fastest growing renewable energy source for the last several
years, and this trend is expected to continue with the continual rising cost of crude oil and the
falling costs of wind energy and the urgent international need to tackle CO2 emissions to
prevent climate change.

There are two types of wind turbines currently in use differing in direction of the rotating shaft
(axis): harizontal and vertical. The size of the turbines varies widely. Small turbines used to
power a single home or business have a capacity usually less that 100 kilowatts. Some large
commercial sizes can have a capacity up to 5 megawatts. Larger turbines are often grouped
together into wind farms providing power to the electricity grid.

Il. Aim
The aim of the project is to conduct an economic and technical study on the use of wind
turbines for electricity generation in selected areas in Thailand.

I1l. Objectives

Feasibility study and analysis on the use of wind turbines in chosen areas

- To collect, compile and report on wind turbines previously and currently manufactured for
electricity generation.

- To summarise types of wind turbines economically and efficiently viable for electricity
production.

- To obtain and analyse data on wind speed, direction and availability from selected areas.

- To assess types of turbines most suitable for each area.

Viability study and analysis on the application of wind turbines for electricity generation

- To establish electricity production costs from the recommended turbines in specific
areas.

- To obtain and analyse the cost of electricity for purchase from the national grid or other
suppliers (if any)

- To evaluate viability of the project in designated areas.

Wasana Hunt
March 12, 2008
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