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Abstract

In recent years because of increasing energy dermmandr country and the rest of
the world and supplying this energy demand by Ifasslis like coal, oil and natural gas cause
an increase in carbondioxide emission. Increasireybondioxide amount and other
pollutants released from fosil fuel combustion {rage, nitrogen oxides, hydroflorocarbons,
sulfurhexaflor and ozone) absorb the rays comingnfisun, partially prevent turn-back to
atmosphere and cause warming of atmosphere. Bestdesing environmental pollution and
global climate change, fosil fuels increase theemefence of energy to foreign countries. By
the way Turkey should change her direction to rexidev energy sources and when
evaluating the national fosil fuel resources it i@@s inevitable to take necessary precautions
to prevent environmantal pollution. Today goingrejche barrel price of oil's above 105 $,
rising price of natural gas and difficulties in stprocurement makes it necessary to take
precautions such as evaluating the national soyrosig the clean energy Technologies
supplying energy effiency, energy economy and tilitys@f sources. On the other hand
dependance of our energy supply to abroad reathes3% and while overcoming this
disadvantage by using our native energy sourcejtégwe should use the technologies to
control the S@emissions and CQelease. In this study Turkey’s energy statistiocd energy
demand estimates are investigated. Research reablitsit the renewable and clean energy
potentials of Turkey, are given. Finally accordiiogthese potentials, recommended Turkey’s
energy policies are discussed. As emerging cleamblogies, hydrogen energy, biofuel and
underground coal gasification processes are denatest.
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TURKIYE'NIN ENERJI BAKI S ACISI, TEM iZ ENERJI
TEKNOLOJ ILERI VE UYGUN ENERJI POLITIKASINA KARAR
VERME

Ozetce

Son yillarda Ulkemizde ve dinyada artan enerjiyddi ve bu ihtiyacin dnemli
oranda komur, petrol ve dalgaz gibi fosil yakitlardan g#aniyor olmasi karbondioksit
salinimin artmasina sebep olmaktadir. Artan karbaksit ve kullanilan fosil yakitlardan
kaynaklanan dier Kkirleticiler, (metan, azot oksitleri, hidroflokarbonlar ve
kikurthekzaflorir, ozon gibi) gigten gelen ginlar sQurup amosfere geri donmelerini
kismen engelleyerek atmosferin isinmasina sebepki@cr. Fosil yakitlarin cevreye ve
kiresel iklim dgisikliklerine sebep olmasinin yaninda ulkemizce kdtynakl olarak temin
edilmesinden dolay! gh baggimliig da arttirmaktadir. Bu durumda temiz enerji Uretien
yonelmemiz ve yerli fosil enerji kaynaklarimizgehbendirirken ¢evre kirlenmesini dnleyici
tedbirleri de almamiz kaginilmaz olmaktadir.

GlUnumiz dinyasinda petroliin varilinin 105 dolareerinde seyretmesi, galgazin
surekli artan fiyati ile birlikte temininde zorl#dd yasanmakta oldgundan tlkemiz igin yerli
enerji kaynaklarinin kullaniimasi, temiz teknokxj@ sahip olunmasi, enerji verimdii ve
tasarrufu ve enerji gétlili ginin sagglanmasi gibi bir dizi tedbirlerin alinmasi gerekdi ortaya
¢cikmaktadir. Dger taraftan enerjide da basimhlik oranimiz %73'e ¢ikgidurumda iken
yerli enerji kaynaklarimiza yonelmeli, bgamada da en 6nemli enerji kayheniz olan linyit
kdmurund dgerlendirirken de S@salinimi ve C@emisyonlarini kontrol altina alabilecek
teknolojileri devreye sokmayallyiz. Bu galada Tirkiye enerji sektori istatikleri verilerek
2020 yili projeksiyonlari ve talep tahminleri ineping, yenilebilir enerji teknolojileri ve
temiz enerji teknolojilerinin potansiyeli hakkin@daastirma sonuclari verilmtir. Sonucta
Tarkiye icin dnerilen enerji politikalari siralangtir. Son vyillarda ortaya cikan hidrojen
enerjisi, biyoyakitlar ve kémarin yeraltl gaglama sureci irdelenmgtir. Son yillarda ortaya
cikan temiz enerji teknolojilerinden hidrojen eryj biyoyakitlar ve yeralti gaziarma
sistemleri tanitilngtir.

Keywords: Clean energy, biomass, biofuel, renewable energgl gasification, hydrogen,
energy policy.

Anahtar Kelimeler: Temiz enerji, biyokitle, yenilenebilir enerji, biyyakit, kémur
gazlatirma, hidrojen, eneriji politikasi
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1. INTRODUCTION

In Turkey and in world energy demand is increaswery year parallel
to the developing industry. In order to meet thergyn demand the use of fosil
fuels increase the carbondioxide release and wétother pollutant gaseous
cause a global warming and climate change. In Takleworld energy
demand in 2010 and projection of demand estimageven for the year 2030

[1].

As can be seen from the table although fosil fag decrease from
86% to 83% it keeps it's importance. Because of thiis obvious that
carbondioxide release will not decrease in theréut Where as in order
to reach the goal of Climate Change Frame Agreentsmt Developed
countries are obliged to supply technology andnioie source to developing
countries to reduce the emissions of year 2010ruhddevel of the year 1990

2].

Current energy trends are patently unsustainabléroementally,
economically and socially. Rising G@missions imply inevitable rise in
global green house gas concentration and potgntallastrophic climate
change. World’'s energy-related gémission is increasing every year. While
in 2007 30 gigatonnes G@& emitted, in 2015 it is going to be 32 gigatonnes
and in the year 2030, 39 gigatonne [3].

2010 2030
Total Energy 11 000 Mtoe 17 000 Mtoe
Oil %34.6 %31.8
Coal %27.6 %28
Natural Gas %23.4 %23.3
Renewables %38.6 %10.9
Nuclear %05.7 %5.9
Fossil Fuels %86 %83

Table 1.1. World Energy Demand [1].
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World's daily oil demand was 85 million barrel, amas assumend to
be 105 million barrel in the year 2030 [1]. Sharidy the moment world’s
electricity, house heating, transportation and roimergy consumtion areas is
supplied from fosil fuels such as coal, oil anduratgas and this cause an
increase in ozone gaseous emission which are mzanbpdioxide, methane,
nitrogen oxides hydrofloro carbons and sulfur hiexafAs a result of this
warming of the atmosphere, melting of iceberg dépoincrease in sea level,
change of rain regime and finally cause total ckasfgclimate occurs. If this
trend can not be stopped, catastrophe processoedlir in the future that
means life in the world will disappear.

2. ENERGY SECTOR OF TURKEY

Turkey is one of the countries that best took athge of the period
after the global financial onisis. Growing 9.2% &h8% in 2010 and 2011
respectively, Turkey was Europe’s fastest growicgnemy. However due to
on going uncertainty and instability in the glolmahrkets, the economy of
Turkey grew 3.4%,3% and 1.6% in the first three riua of 2012
respectively. Due to economical growth Turkey'srgge&lemand is increasing
every year [4].

In 2005 Turkey’s primary Energy Supply is 90.3 MTHi#® 2010 this
value is increased to 100 MTEP and by the year #02@&ssumed to reach to
223.3 MTEP [1,2]. Oll takes the first order in Tayks energy supply where
natural gas, hard coal, lignite and hydraulic pedsat. In Table 2.1, Turkey's
primary energy supply and its distribution percgata according to the
sources can be seen.

Turkey's Energy Supply 2010 OMTEP
Oil %34
Natural Gas %28
Hard Coal %14
Lignite %13
Hydrolic %4
Others %7

Table 2.1. Turkey's Primary Energy Supply and @bsiiion Percentages
According to Sources [1].
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Due to these datum Turkey's energy supply is dégeinto abroad.
The abroad dependence value reaches to 73% [$pday’'s world’'s barrel
price increases to higher than 105$% and natural pyge is increasing
continously the necessary precautions that shaikdken in to condideration
for our country are; evaluation of national enesgyrces using clean and
national technology, sustaining energy efficienogl &nergy economy and
sustaining energy versatility. In Table 2.2 comgami of energy datum per
person between Turkey and OECD countries and woedn datum is given.
In electricity production coal’s share is 94% indPal, 92% in South Africa,
78% in China, 71% in Kazakhistan, 67% in Chech Répu64% in Greece,
51% in USA and Germany. And in Turkey coal’'s shar6% in electricity
production [6].

Parameters Turkey OECD World
Energy supply per person 1.2 4.74 1.68
(Toel/person-year)

Electricity Consumption 1.817 8.089 2.343

per person (kWh/yil)

CO, Emission Based on
fuel consumption 204 12.450 23.395
(MtCO,ly), year 2000

CO, Emission Based on
fuel consumption per 3.0 11.1 3.9
person (tonCglperson-y)

Table 2.2. Comparison of Turkey, OECD and World'sefgy Consumption
and CQ Emission Datum per person [2].

Besides these necessary precautions waste mandgemasie
evaluation and energy production from waste shbaldsed widespreadly.
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3. CLEAN ENERGY PRODUCTION:

As Compared to the traditional methods with lesster production,
disuse of unrenewable sources or use at a limitg production of serice,
product and process is called “clean technologiegtum related to world’s
clean energy sector is given in Table 3.1. Takmg consideration that world
oil and natural gas reserves are decreasing ibeamderstood that coal is the
most important source amonay the fosil fuels. Sid®®0’s developed
countries, firstly USA, the term “Clean Coal Teclugy” is considered that
based on developing high thermal efficiency tecgiel® The huge advantage
of hydrogen is that when burnt in an engine or ifua cell, there is no
pollution, only a small amount of water forms.

2006 2016
Biofuel Market 20,5 billion USD 80,9 billion USD
Wind Energy Sector 17,9 billion USD 60,8 billion USD
Solar Photovoltaic Sector | 15,6 billion USD 69,3 billion USD
Fuel Cell and Hydrogen
Market 1,4 billion USD 15,6 billion USD

Table 3.1. World Clean Energy Sector [2].

In this study clean energy production is examimetthiee cathegories;
1) Hydrogen energy
2) Renewable Energy
3) Fossil Fuel and Clean Coal Technologies
And these topics are examined as respectively bglov

3.1. Hydrogen Energy
In the future Hydrogen is defined as the world'sstnmportant energy

source. It can be produced by both water decomposind coal/biomass and
waste gasification/decomposition [2]. Hydrogen ist @ primary energy
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source like coal and gas. It is an energy carRenducing hydrogen in the
large quantities necessary for the transport atthetiry power markets could
become a vitally important in ZIcentury since it is an emission free future
based on sustainable energy [7].

In the longer term, renewable energy sources weitlome the most
important source for the production of hydrogerelFeells will be used in a
wide range of products, ranging from very small fiedls in portable devices
such as mobile phones and laptops, through mopjdications like cars,
delivery vehicles, busses and ships, to heat angpgenerators in stationary
applications in the domestic and industrial sedtothe US and Japan there is
strong investment and industrial activity in thellggen and fuel-cell [7]. The
installed capacity of 10 000 MW is aimed by Japar tb year 2020. The
existing hydrogen pipeline network in Europe (sotd®0 km) which has
served industry for many years, could be develdpethitial demonstrations.
Liquid hydrogen is also routinely distributed bydk, and existing capacitiy
could be readily developed to cope with up to 5%e# vehicles. Hydrogen
can be produced by many ways. Electrolysis, refogmigasification,
thermochemical cycles and biological productiontheedifferent methods of
hydrogen production. All the methods have advamage and
disadvantageous. For Turkey, gasification of natigaite for hydrogen
production seems to be the most appropriate metiade the others are
commercially more complex and not yet completedacple production step

[7]
3.2. Renewable Energy Technologies

Renewable energy production is developing in atrathe world. In
recent years as an emerging techology renewabtgyekieds are as follows;

3.2.1. Biomass

Bio energy is a kind of energy that is producednfitving organisms or
side products of it. General name of the sever@bgicel sources that bio
energy produced is called biomass. Biomass usgdssified into two groups;
fuel wood and animal waste. Besides these, orgaenits of the municipal
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solid wastes is also a source of biomass fuel. Andrgy obtaine from
biomass fuel is called biomass energy. Today werld4% energy
consumption is supplied from biomass. 25% of thes consumed by
industrialized countries and 75% of it is consurbgddeveloping countries
[8]. And today annual conventional bioenergy constiom is 38 EJ. In the
form of processed fuel and electricity like new rggethe consumption of
world’s biomass energy reaches to 7 EJ. Ministri£ieérgy declared that in
2009. Turkey’s primary energy supply is 100 MTERAL.6 MTEP of it is
obtained from biomass, those of 76% is wood. Tuskelectricity production
iIs 194 813 GWh and 0.17% of this is obtained frommass. And this
potential can be inereased up to 2%. Biomass Enmtpntial of bomass in
Turkey is 15-19 MTEP/y [2].

3.2.2. Biogas

From different biomass resources, especially thewhegradation of
wood, biogas is obtained. Widespread known biogedystion from the 18
centry is biomethanization process (anaerobic fetati@n). Biogas is a
flammable gas which contains 60-70% methane, 30fbondioxide and
small arrounts of water, nitrogen, hydrogen, hydrogsulfur, chlor and
ammonia. Many anaerobic fermentation tank reacts @esigned, continous,
batch reactors one or/asdveral step processes are known. Many sources are
used in biogas production such as wood, fatty femgeseed, sunflower,
olieve etc.), sugary plants (sugar beet, sugar etmg carbonhydrate plants
(potatoe, wheat etc.) and municipal and industwalstes. Due to high
methane percentage (up to 70%) biogas can be gsad alternative fuel to
otto and diesel motors [9]. Turkey's sugar procarciis in the % row in the
world. Annually 2,5-3 million ton sugar is producéd Turkey. World's
production is 143,5 million ton. 12-14 tons of sugad 3-4 tons of molasses
is obtained from 100 tons of beet sugar. High amyaontent of sugar waste
water have a potential of 730%h biogas, 560 ftd natural gas and 1700
kWh electricity [10]. It is posible to produce BQas by anaerobic
fermentation process from municipal wastes andtpleaste. In addition
rapeseed plant’s seed and straw&stalk can be dgdluamobtaining liquid and
gas fuel by using thermal degradation methods [11].

88



Turkey's Energy View, Clean Energy Technology aetéinination of
Appropriate Energy Policy

3.2.3. Bio fuel/Biodiesel

Biofuel SQ hydrocarbon emission is lower than fuel-oil. Bidfue
consist of 24% water, 23-26% pyroltic lignin, 14%rlaoxylic acid, 19%
aldehyde, 9% sugar, 6% ketons and 4% alcohol. ¥ample production of
biodiesel from algae is studied [12]. Algal odés, well as vegetable oils, are
highly viscous, with viscosities ranging 10-20 tsrteose of no.2 diesel fuel.
Transesterification of the oil to its comespadiraityf ester is the most
promising solution to the high viscosity problemhiid’s biomass share in
final energy consumption is 23.5%, Europe this.%@and in North America
2.7%. And bioethanol is an alcohol made by fernmgnéind distilling simple
sugars. Bioethanol is a fuel devised from renewabl@rces of feedstocks;
typically plants, such as wheat, sugar beet, cirayw and wood. Bioethanol
is a petrol addivite/substitute. It is possible ttlveood, straw and ever
household wastes may be economically convertedoethanol. Bioethanol
can be used as a 5 blend with petrol under the Elitg standart EN 228
[12]. This blend requires no engine modificatiomgethanol can be used at
high levels, for example, E85 (85% bioethanol). Keyis biofuel potential
and sector development is investigated in two gg@agomotor vehicle biofuel
and production and development of advanced biofeehnologies. First
commercial biofuel application is started in 200&rkey’'s probable biofuel
capacity is 100 million liter/y [2].

3.2.4. Wind Energy

In recent years wind energy becomes one of thepelseaenewable
energy source. Wind energy economyy depends opléoe(wind speed); at
5m/s wind speed electricity cost is 9.6 cent/kWH ah10m/s wind speed it
decreases to 3,4 cent/kWh. Turkey's theoreticaldwemergy potential is
estimated as 160 000 MW and in the year 2025 #ssumed to reach to
15 000 MW plant capacity. Wind generators of 10-k@0independantt from
electricity network, and wind turbines connectedetecricity network are
available. 2011 Turkey's plant capacity is assutodae 1400 MW [2].
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3.2.5. Solar Energy

Turkey has the solar energy advantage accordingaiay countries
due to it's georaphical location. Turkey's annuahs energy amount is 1015
kWh and this is 10 000 times bigger than our engngpduction. Annual
radiation amount is changing between 1400-2000 kw¥/[£3]. And average
direct sunlight time is 7,5 hours. Unlicensed eleal energy production
especially with photovoltaic system is becomingyap because this system
can supply stable energy. Turkey’s total solarggnpotential is 10 000 MW.
Prior solar energy Technologies are active heaystem, thermal power and
photovoltaic system [2].

3.2.6. Geothermal Energy

After 1950 Turkey started searching for opportesitof geotermal
energy application. Today 24 countries in all otlee world can produce
electricity from goetermal energy. World’s geoteler@ergy installed capacity
is 11000 MW. West, Middle and East Anatolia has gkeotermal sources in
Turkey [13]. According to the MTA datum Turkey hag0 geotermal field
which have more than 40°C fluid temperature . Todaykey's installed
geotermal energy capacity is 20 MW and throu§iD@veloping Plan (2007-
2013) this capacity is assumed to be 550 MW. Tuskegonomic (useful)
electricity capacity is 35 000 MW. Except East Blsea Coruh Regions
important big basins are evaluated at higher hatRecent years “Small scale
hydroelectric power plants” are getting started awith the planned 534
projects total power plant capacity is going tache20 000 MW [2].

3.2.7. Hydroelectric Energy

Turkey's annual average rainfall is 643 mm. Whickams 500 krh
flow rate. And taking into consideratio the to paggmic and geological
restrictions total consumable water volume decsease 107 kmi [13].
According to the DSI (Government Water Sources Bepnt) datum 35% of
the existing potential is in use at the moment. Er&drest panentra is at the
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Project step. The biggest problem of hydro ele@nergy is drought. In the
long-time drought energy crisis is possible. And thisadvantage can be over
come by using instegrated energy installation waytdro electric, solar and
wind energy together in the same region but on dtieer hand another
advantage of hydroelectrical power stations is tet life time of the
hydroelectrical power stations is 50 years wherth@&snal power stations’ life
time is 25 years.

3.3.  Fossil Fuel and Clean Coal Technologies

Today, world’s 87 % energy demand is supplied Isgifduels (coal,
oil and natural gas) and the rest is supplied yrdiic, nuclear and other
sources. In Turkey fossil fuel's share in energppdy is 91% in 2011.
According to the recent known coal reserves invibdd, the lifetime of coal
Is 240 years, where as oil reserves have 60 yiéztime . For this reason coal
Is now the most reliable energgurce. And also as Turkey’s national energy
source coal (especially lignite) has an importasteptial for decreasing the
energy dependence to abroad [14]. To overcome @ee@issions coming
from coal combustion flue gas desulfurization psses can be constructed at
2% of coal combustion units’ capital investmentsiBeation technology has
been known for 150 years, after the year 2000 gabeto be an important
candidate technology for both electricity genenatiand liquid fuel
production. In addition Turkey has 8 billion togrite reserve which should
be given more importance, Although Turkish ligrhieve low calorific value
and high sulfur this disadvantage can be overcoynesimg Beypazari trona
reserves that can be used as a sorbent in desatfan proceses at lignite
using thermal power plants [15].

In 2010 there are 447 gasifiers in 140 gasifiemfd which have a
55 000 MWth production capacity. And 49% of co&%@Bpet-coke and 15%
biomass and waste is 27% electricity, 37% chemuats36% liquid and gas
fuels [1]. Gasification is a process which carbonmade, hydrogen and
methane is produced from carboneceous materialshamesm of liquid, solid
fuels and chemicals obtained from gasification afoonaceous materials is
shown in the below [14].
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Carboneceous Materials+©r steam)(limitedy—» CO,+CO+H,0O+H,+CH,

(Coal, petroleum residues, HCN, Nk HCI, H:S,
SO, petcoke, biomass, Industrial wastes) Tar+Char+Dust

Gasification of coal processes has the highegtiezity in electricity
generation. The most important clean energy prdsdategrated Gasification
of Combined Coal (IGCC) Technology. Besides obtajngas and liquid
fuels, methanol and ammonia are produced by ccgfiggion. In recent
years coal gasification is applied in coal mineuaderground gasification
which have relatively low production costs.

Low Air Emissions CO2 Separation
Electricity
Production

Gas Cleaning

Strcam 10 unmincable coal

- H2.CHAC

Ot e consiun
Stressed & qonu.mnm_led Zope

\ Coal Seam \\)_J

Ash + Char
Figure 3.1. Schematic demonstration of undergraaad gasification process

[1].
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The process of generating a combustible gas frahisaalled “coal
gasification”. The first technology which existsnomercially, gasifies coal in
surface after mining it by conventional technigu&be second potential
method for commercial coal gasification is to gategaseous products from
coal in place, that is, In-situ or Under Ground IGgasification (UCG). In the
figure 3.1 schematic demonstration of undergrowad gasification process is
shown. During in-situ coal gasification, the c@aignited injecting a gaseous
oxidizing agent through a pore hole drilled intecaal seam [16]. The most
critical step in an underground coal gasificatigeration is the creation of a
highly permeable pathway between the injection pratiuction wells. The
natural permeability of the coal seam is not sigfit for an efficient UCG
process. The enhancement of the natural permgatfilihe coal seam can be
accomplished by five different methods which areown as directional
drilling, electrolinking, hydrofracturing, explogs and reverse combustion.
Underground coal gasification has some advantages @assical mining
follwed by surface gasification. In in-situ gas#ion process coal seam is
utilized as a chemical reactor, so that the chdnme@stment is much less
when compared with surface gasification. The proces carried out
underground , ash and waste product remain understiface. The gas
product can be used as both gas energy and chewithkesis gas. Since the
gas product contains 11 % ldnd 3 % methane with the calorific value of 5
MJ/m®. And 20 kg of gas is obtained from 7 kg coal ae th
900-1100°C reaction temperature [16]. This gas product camuded as an
alternative to natural gas (syngas : CQ,add CH). And also CQ@can be
captured by this system at the £2@paration unit.

Liguefaction of coal is another way to produce fuein coal. Indirect
coal liquefaction, coal is extracted by solvent embigh pressure and high
temperature. This process is higly efficient biguite product is refined. In
indirect coal liquefaction, coal is firstly gasifieand “syngas” is produced
(mixture of H and CO). Then the gas is desulfrized and mixgieljusted
according to the desired product. Syngas (syntlget®) is condensed on a
catalyzer and by Ficher-tropch synthesis and higdlity alternavite liquid
fuels as clean diesel, methanol and dimetlyetherSeéuth Africa (Sasol
Process) the 40% of oil demand is supplied by kgaefaction method. And
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in China 10 billion US dollars is invested for dfllion ton/year liquid fuel
production capacity plant is going to be finishe@014 [14].

4. RESULTS AND EVALUATION:

Our world is coming across to a catastroph becalgl®bal warming.
For this reason limiting the fossil fuel use andboadioxide capturing
systems (UCG) are to be developed in the neareutur Turkey while
preventing the environmental problems inorder tp she dependance of
energy to abroad these necessary energy poli@es@mmended;

1. The most important tool for Turkey's policy aggti global
warming prevention is energy efficiency and enesgwing. By energy
efficiency acts in industry and domestical usesipossible to save 10% of
energy totally.

2. In OECD countries coal using thermal power [dagfficiency
Is increased from 38% to 45% by converting the eatienal combustion
systems to pressurized fluidized bed systems. Bynty emissions from coal
combustion and elecricity production price is dasesl with the incresed
efficiency. And in Turkey the efficiency of thermabwer plants using coal is
27%.

3. Turkey urgently start to use national energyrs®ulignite,
which have a 8.3 bhillion tons reserve, and eveludte clean energy
technologies. In order to overcome the green haifext of this energy
source, flue gas desulfurization plants can be toacted to 2% of the
combustion plant’s capital investment.

4, The native coal’s share of Turkey can be ine@as 30-40%,
in electricity production as in the year 1998. lichtuel production from coal
provides energy safety and clean energy for ed#gtriproduction and
domestic house heating and prevents the increaskprices.

5. Coal gasification technology has 140 plants linoger the
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world, and Turkey should rely on gasification pss®s and increase the
number of gasification units. Since by gasificatfmocesses both obtaining
energy with highest efficiency and producing chesicsuch as methanol,
ammonia is possible. IGCC (Integrated Gasificabtb@ombined Coal) is the

most efficient way to produce gas energy as altemdo natural gas from

coal.

6. Very large capital investments are required dodedicated
hydrogen infrastructure, in the order of some hedslrof bilions of euoros in
Europe. Hydrogen fuelling stations can be installeding locally or
industrially produced hydrogen.And for Turkey, coeraial scale hydrogen
production by coal gasification Technologies shdutdwidely used. As in
Japan, until 2020, 10 000 MW installed capacityusthde aimed.

7. Clean energy sector should become more populduikey.
Especially production of hydrogen should be pertmtmwidespreadly.
Without a cause of environmental pollution the nazktanced energy species
is hydrogen, for this reason hydrogen should bel l&¢h in transportation
system and in defence industry especially in suimeasw

8. Turkey has 170 geotermal field and the shargeothermal
energy in electricity generation can be increagedhore than 5 000 MW,
which is 10% of recent installed plant capacity.

9. Biofuel/biodiesel obtained biomass is goindp¢oevaluated in
land and naval vehicles. The percentage of biafaelbe increased to 2% of
the total energy need.

10.  Wind energy potential is 160 000 MW in TurkEgpecially in
Nort-west and North Aegen Regions wind power plastisuld be used
widespreadly.

11.  Creating funds for Research and Developmentitsesd is
going to be stimulated and alternative energy ®surought to be
economically competetive.
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12.  As a result by using our national reserve,itigrrenewable
energy sources such as hydrolic, wind, biofuelarsahd geothermal, it is
posible to decrease the energy dependancy to afvorad 3% to 30%.
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