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SELECTED ASPECTS FROM GENERAL ENERGY
PERSPECTIVE OF TURKEY

As known fossil fuels sustain its domination atregesector at least up to 2030,
carbon emissions are still in a trend of rise. 8itie nuclear energy decreases car-
bon emissions at electricity production, it is lgeagome up with its front. Renewa-
ble energy resources make supplements to enertpyr $8chelps of new technolo-
gies. The present paper aims to illustrate theiémite of the main factors which
affect the of presence energy production and comsuim Turkey.

Keywords:Energy consuming, energy demand, fossil fuel reserse

1. Energy consuming, energy demand

By the end of 2005, the world has had the primargrgy consuming as
11.430 billion tons equivalent petrol (TEP) whidtage petroleum is 28%, natu-
ral gas is 23%, nuclear energy is 6% and hydraidi@8o at the primary energy
consuming. The International Energy Agency infortihhat global energy de-
mand will increase to the rate of 60% with a rdtd.@% until to 2030 and the
fossil fuel reserves will be able to meet to themded. Fossil resources will con-
tinue to keep its vitality at the world’s energyntgnd in the future as it keeps
today (Table 1) [1].

Table 1. Consumption of fossil resources in the avorl

et

Share of Proven reserves Duration to me
consumption the need (year)
(%)
Petroleum 36 163.6 billion tons 40.6
Natural 23 179.83 trillion 65.1
gas m’
Coal 28 1 trillion tons 200
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The petroleum will keep its feature that it is thest consumed energy at
the period. The natural gas will become an enezggurce in which it will have
the most increase in demanding. The energy demapash has been originated
from the developed countries mostly. Nowadays, €laind India also have par-
ticipated to those countries.

While world’s petroleum consumption was 84.7 millibarrels, it is being
expected that it would become 97 million barrelg&da 2015, and 118 million
barrels/days in 20130. It is being expected thatftoduction of natural gas of
the year 2000 will be two folds of 2080 Mtep in R3y high demand of West
Europe. Rapid industrialization and the increasedrenmental pollution have
raised the demand to natural gas since the secahafh20th century. Nowa-
days, the world is in an addicted to natural gdee &stimated coal reserve is 1
billion; it is a kind of a hydrocarbon that its gumption has increased rapidly.
World coal consumption has been 3177.5 MTEP in 20®tal energy con-
sumption which is obtained from hydraulic resourices09.2 Mtep at the world.
As of 2007, the 442 nuclear units are being opdraterldwide, and total in-
stalled power is 370.000 MWSs. Nuclear energy plaméet the needs of world
electricity up to 15% [2].

It is being estimated that the world’s primary eyesupply would attain to
16.500 billion TEP in 2030. In this supply, it isibg estimated that petroleum
would take a share of 35%, natural gas would takhaae of 24%, coal would
take a share of 22%, renewable energy resourceklvi@ke a share of 12%,
nuclear would take a share of 5%, hydraulic resssiveould take a share of 2%.
The Middle East has the biggest reserves at patrglthe Middle East and Cen-
tral Asian Countries have the biggest reserves gsidhe fossil fuel reserves in
the world. The Table 2 shows that periods of fols#l reserves to be used as
years.

Table 2. Periods of world fossil fuel reserves ¢aused: (Year)

Region Petroleum Natural Coal
North America 12 10 231
Central and South 41 52 269
Americe
Europe and Eurasia 22 60 241
Middle East 81 100 399
Africa 32 88 270
Asia and Oceania 14 41 92
Total world 41 65 200
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Energy consumption forces Turkey’s industrial gnogvi Turkey is one of
the leader country by means of the growing econdksyresult of this Turkey’s
industry, business, and general economy are otieeoliighest growing in the
world amongst the developing countries [8].

2. Energy needs of Turkey

The 72% of producible energy reserves of the wtake places in geogra-
phy close to Turkey. Our country is one importaatghbor of the countries
which have the proven petroleum and natural gasrves in the world. Turkey
keeps a natural energy corridor between Caspiantr&leAsia, Middle East
countries and consumer markets in Europe.

Turkey is a developing country and having the iasesl population. Tur-
key is also such a country which its energy andtetéty consumptions increase
rapidly. The 0.9% of world primary energy consuraptis being consumed in
Turkey solely. We cannot say that Turkey hasn't gett significantly energy
consumption worldwide. The primary energy consumptdf our country has
been realized as 27.4 million TEP in 2007. Whenawk at distribution of en-
ergy production based upon the resources, we seé¢hid lignite has a share of
49%. Our primary energy consumption has been asIf@iflion TEP in 2007.
The energy consumption has been realized as patnd3d%, natural gas 31%,
anthracite (pit coal) 15% and lignite 12% in 2007.

The figures below (a) shows the map of electrigitd of Turkey, (b) a pic-
ture of newly constructed hydroelectric dam anda(®ection which was taken
from the national grid.

Fig. 1. (a) Turkey national grid map, (b) Caykaraiwyectric dam, (c) Towards to green energy
lines

Our country’s petroleum and natural gas reservesatremely restricted,
vice versa coal reserves are high as amount. Nelests most of our coal re-
serves are scattered as geographical, are remowedrines as low quality,
high cost, and with environmental problems. Oudrhulic resources are not
enough within a long-term. By means of those reasmae can say that Turkey
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is addicted to outside. Therefore, the money paidrtergy import is being in-
creased. This amount is increased to $ 35 billo2G08.

Energy sector is a sector that it requires an tmvest 130 billion dollars
until to 2020. The needed investments will be mhyehe private sector as
much as possible the legal arrangements are made.

3. Primary energy production and consumption in Tukey

Though Turkey is not enough in terms of primaryrggperesources, our
country has got important self-resources in terfrifgoite and hydroelectricity.
The most important energy resource of Turkey iditjréte reserves in Elbistan.
Our country’s coal reserve, geothermal and hydcayiptential are about 1% of
world resource presence. The potential of 130.00(h(gear at hydraulics ener-
gy is being used approximately 65%. The other reddsvresources’ share is
1% within total energy consumption [3].

The lignite has an important share amongst theggnexsources which
Turkey has. The 1.6% of world total lignite resenage being obtained in our
country. Unfortunately, the calorific value of 69%serves are less than
kCal/kg; the calorific value of % 29 reserves ardetween 2000-4000 kCal/kg
and % 2 reserves are 4000 kCal/kg. Since the Galwalues our lignite reserves
are low, the huge amount of them is being usetiexsnic plant’s fuel.

The most important lignite areas are Af°sin—Ellmistdatazan—Musla, So-
ma—Manisa, Tuncbilek—Seyitomer—Kitahya, Beypazarkafa and Sivas ba-
sins. The lignite production in 2007 has been redlias 72 million tons and its
share in total energy consumption has been occasgd®%. The installed pow-
er of thermic plant stations based upon lignit@241 MWs and this is corre-
sponded to the 20% of total installed power accaydd data of 2007.

The anthracite reserve of our country is 1.33dillions. The rich coal re-

sources (anthracite) of Turkey extend along thestioa from Ergli to Amasya.
It is known that there are coal reserves arounduaand Diyarbakir too. In
Turkey, 2.5 million tons of anthracite has beendpiced, 23 million tons has
been imported in 2007. It is expected that prodmctif anthracite would rise to
4.7 million tonnes, and anthracite import woulddree as 128 million tonnes in
2020. The anthracite are being consumed approXiy20&s in iron-steel indus-
try in Turkey.

Annual petroleum production of Turkey has beenized! 2.2 million tons
in 2007. Our country’s petroleum consumption iswb®2 million tons. It is
expected that it would reach to 69 million tune2020. As far as the known
petroleum regions concerned, it is considered #damillion tons producible
petroleum are waited for taking from the grounderHEfore, it is seen that petro-
leum import keeps a significant increase. Turkepadns petroleum from Saudi
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Arabia, Iraqg, Iran, Russia and Syria. Turkey opegaivo different pipe-lines
between Irag—Turkey and Baku—Thilisi-Ceyhan.

The 2007 year’'s natural gas production of Turkey Ibeen realized as 900
million m3. Since domestic production is not enoughrkey imports natural
gas from 1987 to the date, from Russia dominaatig, other countries as rising
amounts. 36 billion m3 natural gas have been inggairt 2007. The 54% of the
consumed natural gas was used in electricity pl@3% of the consumed natu-
ral gas was used at homes, and 23% of the natasalvgs used in industry.
Since 1988, natural gas is being used in heatingdwand for electricity pro-
duction in industry, in Ankara; since 1992, it isifg used in Istanbul, Bursa,
Eskisehir and 1zmit cities. At the end of 2009, usingunal gas in our country is
being expanded to all over Turkey, with extendiBg000 km natural gas distri-
bution lines.

In our country there are several natural gas pipsliprojects such as
“Sahdeniz, Egypt-Turkey, Iraq — Turkey, Turkey—Gredagkey—Greece—Italy
and Turkey—Austria”. Hence, it is being aimed thgas to be produced in re-
sources of Caspian and Middle East would be mowé@knral and West Europe
countries together with transit countries.

As of the year 2007, Turkey’s installed power i®@#h40.836 MWs. It is
being expected that our country’s electricity decharould become about 500
billion kwh in 2020. This needs to have a 96.000 Mwstalled power as well.
Turkey produced its electricity as 50% from natwgas, as 28% from coal, as
19% from hydraulics, and as 3% from liquid fuel2@07. Turkey still needs to
have new plant investments about $ 17.7 billiorl tm©2020.

Turkey has a share of 1.53% hydroelectric poteatiaiorld. However hy-
droelectric production is beneath some countrieb 15 Norway, France, Swe-
den and ltaly, its economic potential comes atdbeond order after Norway.
The hydroelectric energy met to 19% of total eleityr energy of Turkey in
2007. As of the year 2007, Turkey’'s presence ilestahydraulic power is
13.418 MWs, and there is still 34.000 MWs hydrot&legotential which waits
for progressing.

As of the year 2020, the 85% of economic hydroétegotential will be
installed. It is being expected that Turkey's aietty energy demand would
attain to 500 TWh, and at least 25% of this woulgdpce by means of hydroe-
lectric potential’s progress in 2020.

4. Other, ecological energy resources

Bio-mass energy comes at beginning of resourceshaight be used for
providing energy without environmental pollutionor@, wheat, herb, grass,
moss, sea algae, animal droppings, manure andtiradwgastes (fruit and vege-
table residues) are main resources for bio-masssd tesources compose 5% of
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primary energy consumption and 35% of energy copsioms at houses. Bio-
mass which is main origin of plants and live miaganisms generally stores
sun energy by photo-synthesis. During energy priodufrom bio-mass, envi-

ronment will be kept in terms of CO2 release. Rare not only food resource
but also environment-friendly inexhaustible souroksnergy. Turkey's bio-gas
potential is 8.6 million TEP, 6 million TEP of this being used for heating
aims. Turkey’s bio-gas production potential is lgegstimated as 1.5-2 billion
m3/year. Turkey takes place within the countriesciithey are luckiness in

terms of geothermal energy. Turkey has got mone @0 which their tempera-
tures reach up to 100 °C.

House and green-house heating based upon geothenaaly in Turkey
develops rapidly. According to datas of Researdditiite of Mining Etude and
Research (MTA), Turkey’s proven thermal capacity48. MWs. Our possible
geothermal potential is 31.500 MWs. In 2007, sumeteof geothermal energy
to total primary energy resources supply has bemillibn TEP.

In Turkey, 20 firms got their licences for produgielectricity from geo-
thermal yet; 7 of these installed electricity proglon plant; the 16 new licence
applications have been taken to examination as Walkey’s installed power
capacity is almost 465.69 MWe; 114.2 MWe poweramb obtained from the
geothermal plants which are at operations. Whenlthdicence applications
result, a 327.95 MWe power supply will emerge.

Our country is lucky one regarding to sun energigpiial in terms of geo-
graphical position than the others. Turkey's tectmin energy potential is about
76 MTEP. It has been calculated that yearly totzshine duration would be-
come 2640 hours (daily 7.2 hours), sun energy tengould become 3.6
kwh/m2 according to studies made by Renewable En€eneral Directorate
of Turkey.

Sun energy collectors are being widely used fotihgavater at South and
West regions of Turkey. There are already 12 nmilla2 installed collector are-
as and it is being expected that these areas vimerelase up to 35 million m2.

Where the electricity transmitting isn’t presenitere are photo voltaic ap-
plications bigger than 1500 kWs. Increase at ig#libf photo voltaics are being
expected in Turkey by cost decrease and efficieisey

Wind speed must be 7 m/s or greater than this aluan economic wind
energy plant. It has been identified that yearlyamealue of wind speed for 50
meters height from sea level is 8.5 m/s and wiretgnpotential for the heights
which are more than 50 meters is at least 4.800 MWs being seen that the
huge amounts have been made at wind energy invetstnre Turkey. Today,
wind plant stations’ installed power connectedh® ¢rid is over 400 MWSs.

Hydrogen is the most basic and the most abundantegit of the universe;
it is colorless, odorless, 14.4 times lighter thanand completely non-toxic gas.
It is also fundamental energy resource of the useeHydrogen (H2) gas is
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stored as liquefying at —253°C. Hydrogen is fousdnacompounds at nature. Its
most known compound is water.

Apart water vapors, hone of gas which pollutes mmvhnent and increases
green-house effect and harmful chemicals are nodymed during obtaining
energy from hydrogen. Even though hydrogen gabtaimed by different meth-
ods, it is able to be produced from wind, wave, hiodmass as well.

There is a progress trend in fuel-cell technolagyvhich hydrogen is used
as fuel at world. Hydrogen fuel-cells are used oy for mobile applications
such as portable computers, cell phones, but treeglao suitable energy suppli-
ers for electricity plant stations.

Last 2 decades, nuclear energy has been mostlysdisd subjects at our
country’s energy sector. As of the year 2007, ttegee442 nuclear power sta-
tions and the installed power meets the 15% ofdvelectricity needs. There are
almost 76 nuclear reactors in 11 countries whiehl@eated around Turkey.

Akkuyu Nuclear Power Stations will be constructedmto Mediterranean
Coast in Mersin city. A contract regarding to comsting and operating a nucle-
ar power station at Akkuyu region between Turkeputdic and Russia Federa-
tion Government has been signed on the 12th of 204y in Ankara. The pow-
er station consists of 4 power units which eackhefn has 1200 MWe. When
Akkuyu NPS is constructed, it is planned that 35dn kWh electricity energy
would be produced approximately at 1 year. The Fighows the nuclear power
stations to be build in Turkey [6].

Fig. 2. Sinop and Akkuyu nuclear power stations

5. Energy efficiency

Energy efficiency means that it prevents energgdpo# valorizes or re-gain
every waste, or it decreases energy consumptidmoutitdeclining quality and
performance by using new technologies. Energyieffiry is a kind of tool that
it represents the primary energy amount consumedi@@estic gross product
and it is used for persuading and comparing eneffigiencies at worldTo
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ensure energy efficiency; it is necessary to atlwédenergy losses in gas, steam,
heat, air, and electricity;, to recycle, and toleate a variety of waste; to reduce
energy demand and the need, to lowatput by advanced technologl is
generally presented as consumed TEP amount peO@® domestic gross
product. The below Table 3 shows Turkey’'s elediricnsuming between the
years of 1999 to 2012.

Table 3. Periods of world fossil fuel reserves ¢aulsed: (Year)

Years 1999 2000 2001 2002 2003 | 2004 2005
Consumption (MWh) | 91.20 | 98.30 97.07 102.95 111.77121.14 130.26
2006 2007 2008 | 2009 2010 2011 2012

144.09 | 155.14| 161.9% 156.89 | 162.23| 166.78 172.14

As seen from Table 3, Turkey’'s energy consumptias beeen realized as
91.20 MWh in year of 1999. In terms of 5 years @dsi it has been seen as
121.14, and 156.89 respectively in 2004 and 200¢héd year of 2012, it is seen
that the electrical consumption grow till to 172NI¥Vh.

What energy efficiency is low in a country mearst tihe consumed energy
per domestic gross product is low, as result & ithis meant that energy is used
as efficient [4]. Turkey’s energy density is 2 f@lOECD average, and energy
consumption per person is still around 1 over ®BCD average.

6. Conclusions

The energy density concept is the most reliable anudirate parameter in
definition of the development. Development can leasured by creating more
economic value with using less energy. The maifcatdr is to reduce energy
density in using energy efficiently. Our countr@serage energy consumption
per capita is about 1/5 of the ratio in OECD caoiestrEnergy density is about
two fold of the OECD average. Despite the worksejavur country's energy
density has not been declining trend. Accordinglata from the International
Energy Agency, the energy density of the develaqmeahtries is between 0,09 to
0,19 but our country is 0,38. To ensure efficies¢ wf energy in Turkey, the
Energy Efficiency Law No. 5627 came into force gmnblished in Official
Gazette dated May 2, 2007.

In our country, there is an energy savings poteatiaround 20-30% in the
industries which use energy intensively. The gedaioi reduce Turkey's energy
density as of 15% until the year 2020. For thisvieous measures are taken for
energy efficiency in the buildings’ heating & cowli lighting and appliances,
household appliances, transportation and in thasimil sector.



Selected aspect from general energy perspective... 275

References

[1] BP Statistical Review World Energy, 2007.

[2]1 IEA Key Energy Statistics, 2007.

[3] Works Related with energy Efficiencis in TurkeyiE=

[4] http://www.ibb.gov.tr/sites/aydinlatmaenerji/PadasérjiVerimliligi.aspx

[5] V. Yigit, Estimation of Turkey’s Netto ElectricitEnergy Consuming Until to the
Year of 2020 via Generic Algorithm, Internationaudnal of Engineering Re-
search and Development, Vol.3, No.2, June 2011.

[6] http://www.zaman.com.tr/ekonomi_sinoptaki-nukleansalin-son-iki-unitesini-
turk-muhendisler-yapacak _2086753.html.

[71 http://memurnethaber.com/2013/05/08/bakan-yildikjapon-nukleer-
anlasmasini-degerlendirdi/

[8] I. Tarimer, Smart Electricity Grids, Draft LecturesMugla University, 2013

WYBRANE ZAGADNIENIA DOTYCZ ACE PERSPEKTYW
ENERGETYCZNYCH TURCJI

Streszczenie

Jak wiadomo, paliwa kopalne utrzymyévbeda swop dominacg w sektorze energetycz-
nym, co najmniej do roku 2030. Emisja dwutlenkeggia nadal, wic bedzie posiadéatendencje
wzrostowe. Zastosowanie energidjowej zmniejsza emisjdwutlenku wgla podczas produkciji
energii elektrycznej, a zatem jej udziat na rynlawmien st¢ zwigksz&. Dzigki wykorzystaniu
nowych technologizrédta odnawialne magby¢ uzupetniniem w sektorze energetycznym. Niniej-
szy artykut ma na celu przedstawienie giéwnych oigdw wptywapcych w Turcji na produkej
i konsumpog energii.
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