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Presentation Notes
The topic is large – cannot be covered completely in this brief presentation.
Presentation will be highlights of various related subjects.
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A. Eloaywyn kat ta Baowa

® Evepyelal — (WTLKO OTOLXELO TNC OLKOVOLLLOC

® 7ZntApota TeExVoloyiag, olkovouiag, mepBailAlovtog Ko
TOALTIKN G — aAANAEVOETA KOl AvATIOCTIOOTO

® AvAyKn OTEPEAC EVEPYELAKNC KOLL OLKOVOLLLKAC TTOALTIKAC

® Avaykn aAlayng mopelog — mpwTta, N e€olkovopnon
EVEPVELOLC

® H outAia Ba mpoodEpel kKuplwe dedopeva Kat avalvon —
aAAQ KOl LEPLKEC ATTOWPELC KAl YVWUEC

® H yeWwTmOALTIKN €lval Eva amapoaitnto mAaioLo




Owovoplia

MNeptBaAiov
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These are four closely inter-related and inextricable subjects.
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O H eéaodaiion pakpompoBeounc mpoodopac EVEPYELOC
LECW TWV €ENC:

o AuénueEvn eviomio mapoywyn, Le asldpopo TPOTmo

o Auénuevec dSuvatotntec amoBnKkevonc, OTaAV Kol OTtou
elvall Suvato

e E¢aodalion mowkiAioc mnywv

* JUUUETOXN O€ MIPAKTLKEC eEAeVBOEPNC okovoutLac (T.x., ot
TLHOAOYLOL)

e ELoaywyn LoYupwv HETPWV EEOLKOVOUNONC EVEPYELOLC
(armoAauon tng avaykaiog eEUMNPETNONG LE TNV EAAXLOTN
avaAwon)




B. Evepyelakec MNnyec

® YOPOAUALKN EVEPYELA

® AVAVEWOLUEC TINYEC — KUPLWC, AVEMOC Kol NALaKn (akoua
Kol yoioBeppukn, Bropadla, KUpATkn, K.T.A.)

® Opuktd Kavolua:
» AvBpakoC
» MNetpeAalo
» QuoLKO aéplLo
® H mupnVviKkn evépyeLa

® To udpoyoVvo elval EVEPYELAKO VOULOUQ, Oyt rtnyh (bev
uTtapxeL EAeVBepo vOPoOYOVO)




& A

MNaykooptec MNMnyec yua Mapaywyn HAekTplopov
2014
* AvBpakac 39%
* QuOoLKO aepLo 18%
* MupnvikN 17%
* YSpauALkn 17%
* MeTpEAalo 8%
* AVOVEWOLUEC 4%
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EU – International Energy Agency. Latest figures from the IEA (June 2014). 
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Evepyelokn MEPLEKTLKOTNE TWV TTNYWV

(LoAUBSOU-0EEDC)

Kavowo/mnyn Movadeg |MePLEKTKOTNG ZXOALa
, , Me B0 L 0 1 al
Apyd TETPENOLO MJ/] 46 € Baon tnv avwtepn Bepuikn agia
(HHV).
) OLE ' MJ/I m.
(DU,GLKO aepto (LpnANg 1 (at 0.036 loodUvaun pe Baon atpood. nieon.
moLoTNTOC) Press.)
Yyporotnuévo agpto (LNG M/ 24 Me Bdon tnv kotwtepn Beppkn afia
at -162° C and atm press.) (LHV); 65% Ttnc Tou apyou TEeTp.
. . To CNG €xeL 2.4 dopEG KATWTEPN
MNemieopévo agplo (CNG) MJ/I 1 UKVGTNTAL ATt T LNG.
MupnViko kavotpo (kabapod Ti/ke 795 'O'tav xpnotpornotnBei mMARpwE pe
U-235) oxaon.
MupnVIKO KAUOLLLO To KW OO TIOU XPNOLUOTIOLELTOL OTOUC
. Tl/kg 4 , ,
(epmAoutiopévo og 5%) ONUEPWVOUC OVTLOPAOTHPEC.
Mponyuévou tumou aAld 10 dopéEg
JUOOWPEUTEC ALBlou MJ/kg 1.8 QVWTEPN AT TOUC GUCCWPEUTELC
maAaloyl TUToU.
2UO0WPEVTEG AUTOKLVNONG MJ/kg 0.17 NaAaoy toTou.

niukvotnta tou Oupaviou eival of 19.1 g/cm3, oe oteped popdn kot Beppokp. Swuatiou .

énueubceq: 1o Soxelo Tou Kavaoipou eival pLd akopo Bewpnon.



Presenter
Presentation Notes
Wind power is very dilute energy source: at a wind speed of : 5.6 m/s,      200  W/m2
				          11.9 m/s,   2,000  W/m2
MJ/l  : mega-joules per liter(in SI units). For gas, a more common unit is million Btu per cubic foot (MMBtu/c.f.)
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YOpauAkn Evepyela

® Eival euputata dStadedbopevn — Wdloitepa o UKPA LEYEDN
(nexpt 10 MW woyvoc)

® H teyvoloyila eilvoil OXETLKA TTAAOLLA KOLL YVWOTH

® [MOAAEC QLVOTTTUOCOUEVEC XWPEC EXOUV APBOVEC TINYEC
oUTOU Tou €Ldou(g

® Kauoluo dev amatteitat aAAd xpelaletol va yiveL pia
emtevduon kedpaaiou

® > UVETIAYETOL KATIOLEC TIEPLBAAANOVTLKEC ETILITTWOELG

® KatadAAnAn oav cUOCWPEUTNC EVEPYELOC (AvTAnON N O€
OUVEPYOOLO LE AVAVEWOLEC TINYEC)

® YriepPoAkn e€aptnon am avtnv (m.x. BpallAio)
CUVEMAyYETOL KlvdUVouC (0g meplmtwon avouppiac)




l Avavewotuec (AlE)

® Kupilwg dvepocg Kot nAtakn, aAAd Kol yalwBOepuikn, Bropala,
KU LLOLTLKT), TLAALPPOLOKE, WKEAVO-OEpLKD. K.T.A.

® Y& TTOAAEC TIEPLOXEC, elval APOOVEC - lval EVTOTILEC KOl OLYOUPEC
aAAQ o€ TTOAAEC AAAEC, Oev swval SLABECLUEC

® Ta KUPLOL LELOVEKTAMOTA TouG elval n avaélomiotia KoL o
XaunAog Babuog xpnotponoinong

® To kooTOoC yivetal BaBundov avtoywvioTIKO — CNUAVTLKA TTTwon
ota teAevtaia xpovia Aoyw Kivellkou avioywviopou

® YTIAPXOUV OPLOMEVEC TEPLPAAANOVTIKEC ETUMTWOELC (KLplwc,
Bavatwoelc mTnvwy, XPAonc yne, Kat atoOnTikec)

® OPLOMEVEC TIEPLOXEC Elvall EVVOIKEC, AAAEC OXL TOOO

® MEeEXpLONUEPQ, EVA ULKPO TTOCOOTO TNG NAEKTPLKAC TTApaywYNG —
aAAQ QUEOLVOEVO

® Moakpoxpovia, Ba Bacloboupe, avaykaoTikd, otic AMNE yid
oXeOOV OAEC TIC EVEPYELAKEC LOC OLVAYKEC
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-- Germany has the largest amount of solar power installations but not much sun! cost has been high and the government is retreating from paying high (subsidized) rates. In most of the EU as well.
-- Wind farms have encountered high resistance from local residents, especially in touristic areas.
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AvOpakolC

e To ro adBovo kaloLpuo otn yn

® IYETIKA XouNAOU KOOTOUC

e Eupelac xpnoewc yLa tnv mopaywyn NAEKTPLKAC EVEPYELOC
(Kiva: 75%, MoAwvia: 80%, HNA: 37%, EAada: 30-35%)

o H efopuén mpokaAel moAAd atuxnuata (xtAtadec Bavatol oto
XPOVO, TIOLYKOOLLLAL)

o EkAUEL MOAAQ {nuLOYOVA QEPLO, UYPA, KOIL OTEPEA KATAAOLTTA
(o€eibla Tou Beiov katl Tov alwtou, cwHATLOLA OTOV OEPQ,
TEDPQ, Kol TTOAAQ AAAQL)

* Y& MOAAEC XWPEC, N XPNON TOU HELWVETOL oToBepa (Ttpoodatn
npotaon tou Mpoedpouv Obama, 2-June-14); aAAa n
nolykoouLa xprion tou npoPAcnetal va avéavetol (US-EIA; ko
OECD’s IEA)

(- y
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The Supreme Court decided, on 23-jun-14, by a vote of 7 to 9, to reject the plaintiff’s claims against EPA’s proposed regulation of coal power plants.
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[etpeAalo

Agomtolov KavoLuo. 1dtaltepa otic petadopEeC

YPNANC EPLEKTLKOTNTAC OE eVEPYELA, BOALKO
Euputatn xpnon o€ maykOoLo. KALpako

Ta armoBepota avOUOLO. CKOPTILOUEVOL LEGO. OTOV KOO0

MoAAol mOAEUOL VLA TOV EAEYXO TOUC

Ta amoBepoata oyt yia tavta! (50 xp. - lowc meplootepal)

H Tty tou eivall oAU supetaAntn
Kootoc mapaywync: S 3-7/bbl; tiun: ~S100/bbl. !
[MOAAEC EKXUOELC O WKEAVOUC, KOATTOUC, TtoTtapoUC. (TL.X.,

Exxon-Valdez, Maptioc 1989), Deepwater Horizon platform,

KoAmog tou Me€ikou, 1o 2010, kot AANEG TTOAAEG)

/
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The Deepwater Horizon was drilling in water one mile deep about 50 miles southeast of the Louisiana coast when it exploded on the night of April 20, 2010.
BP PLC, which leased the rig from Transocean, already has agreed to pay a record $4.5 billion in penalties and pleaded guilty to manslaughter and other criminal charges related to the spill. The deal with BP doesn’t resolve the federal government’s civil claims against the London-based oil company.
Transocean, which owned the rig that sank after an explosion killed 11 workers and spawned the 2010 spill in the Gulf of Mexico, agreed Thursday to pay $1 billion in civil penalties and $400 million in criminal penalties and plead guilty to a misdemeanor charge of violating the Clean Water Act.
Congress approved legislation that dedicates 80 percent of the civil penalty for environmental and economic recovery projects in the Gulf states.
Natural resources damages and response costs are excluded from this agreement. Now the focus remains on BP to fulfill the commitments of their PR campaign to put this tragedy behind us.”


Duowko Agplo

Ta amoBepata, eupuTaTa SLOVEUNUEVA

[poodata - peyalec oavakaAUWELS — VEEC TEXVOAOYLEC:
vopauAkn pnypnatwon (“fracking”)

Ta armoBepaTa EKTLLOUVTOL TWPA YL TTOAAEC HEKAETLEC

Elval meptBaAlovtikd cupfato — kataAAnAo cav HETAPATLKO
kawolpo (ekAuoelg CO, ; Neplmou to % amo to avBpaka)

EvuEALKTO OoTNn XpNon — €XEL TTOAAEC XPNOELC

Noapaywyn nAektplopou pe uPpnAn anodotikotnta — GTCC:
LEXpL kat 60%

H Tty tou elvol eniong evpetaBAntn

Kootog; HNA: 3-4/MMBtu; Evpwrnin: 10-12/MMBtu; LNG:
16-18/MMBtu

Mropei va mtpokaAEoel atuyxnpata (LeyaAn mupkayLd
2Bnpiag, kat aAAa)
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Presentation Notes
MMBtu: million of British thermal units. It is the unit used in the fossil fuel industry. Note that, in the SI system, 1 million is symbolized by one capital M.


Neeg Avakaluelg Quo. Aepiou (HMA)
: NEW YORK &

Marcellus
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The Marcellus field - most wells (15,000 in 2013) are in Pennsylvania and W. Va. (source: Noble Energy).


7 U.S. Shale Gas Production and Prices

Lippman Consulting, U.S. Energy Information Administration.
The Washington Post - 14-Nov-12).
Shale gas production has This has helped increase overall LS. natural Natural gas wellhead prices crashed in
more than doubled since gas production, despite flat to declining produc- April. They have recovered somewhat but
January 2010. tion in traditional gas fields. In the future, shale remain near the lowest level in the past
£as is expected to play an even bigger role. decade.
Dry shale gas 25 25 510
production U.S. natural gas production U.S. natural gas
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Deposits have been identified in Poland, Romania, France, Germany, the United Kingdom, Ukraine, and others, as well as in Africa and South America.
Map shows some of the nations (in boldface) where hydraulic fracturing  (“fracking”) is banned or a moratorium is in place. Only the U.K is proceeding actively with production of shale gas.



Kiva — Au€avopevec Avaykec Quo. Aspiou
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China is the elephant in the room!
--- China is very much worrying about energy security. Hence, large deal with Russia on May 20, 2014.
--- China’s dependence upon traditional energy imports is increasing, year-to-year. Dependence upon foreign oil reached 53.8% in 2011, and net imports of coal were about 146 million tons in 2010, with year-on-year growth of more than 41%. Natural gas imports have been steadily increasing (this figure) as Chinese natural gas demand has been growing faster than that of coal and petroleum.
--- It is predicted that China’s natural gas consumption will maintain an annual growth rate of 25% in the next five years and that demand will reach 170 to 210 bcm in 2015.
 

http://www.powermag.com/wp-content/uploads/2014/01/PWR_010114_ChinaShale_Fig1.jpg
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China's potential in shale gas production is nearly as staggering as its potential growth in demand for natural gas. The U.S. Energy Information Administration estimates that China possesses by far the world's largest reserves of technically recoverable shale gas.
Although China's shale gas industry is not as advanced as the United States', it could be the most advanced outside of North America. China's target is to produce 60 to 100 bcm of shale gas by 2020, but there are severe limitations to hitting the target. China is more likely to produce somewhere around 25 bcm of shale gas by then. 

http://stratfor.us4.list-manage.com/track/click?u=74786417f9554984d314d06bd&id=3f03f37681&e=74ae26f01f
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Mupnvikn Evepyela — Mou BplokeTal ocnpepa

e NMaykooula, apeXeL to 17% tnc NAEKTPLKAC EVEPYELOC. H
nooooTlola oUMPOAN TTOLKIAEL:
>TaA\la;, 75%
» HIMA: 20%

> leppavia kot MNamnwvia (mplv tnv anodaon va KAeloouv TLC
nnpnVviwkeg povades, 30%)

e XTIc HMA kat Eupwrn, paAAov otaotun

o D\OSoEa oxedLa avamTuénc og TTOAAEC YWPEC, WoLaltepa
otic Aeyouevec BRICS (Bpadlhia, Pwoola, Ivoia, Kiva, kot
Notwa Adpikn) aAAa kat otnv Kopa, Toupkia, Me&ko kat
AAAECQ)

o Evtatikec peAETec yiad Mikpoug, .... AvTIOpaoTNPEC

@ (Small, Modular Reactors-SMR, umto peAetn otig HMA)
N,
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-- It appears that no deep cuts in GHG emissions can be achieved without a substantial growth of nuclear power (a zero GHG emitter).
-- Details on SMR can be given. They are promising in may respects.
-- See recent announcements in Argentina, Brazil and Venezuela during visit to a BRICS conference by president Putin (12-July-14).


. MeptBaiiov

® [NpWTELWV TOPAYWV TNE EVEPYELAKNAC TIOALTIKNC— SV pmopel
va ayvonOei

® OLTTPONYMEVEC XWPEC EXOUV KAVEL ONHUAVTLKA TTPO0d0 oTN
BeAtiwon Tou agpa, Twv LOATWV KoL TNE VNG

® > KOBE EVEPYELAKO EPYO TIPETIEL VO TIPONYELTAL LA EKTEVAC,
QVTIKELLLEVLKN Kol aélomiotn nepBarAovTLkr) LEAETN

® Kot Opwc, moAAotl Aaot Louv peoa os PAaBepec, amapadeKTEC
ouvOnkec (yng, vdatoc, KaL aEpa)

® OL TPONYMEVEC XWPEC TIPETIEL VAL EXOUV TNV EyvVOLA TWV
ouVONKWV O€ AVATITUCGCOUEVEC XWPEC
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-- The United States Embassy in Beijing sent out warnings in mid-January 2014, when a measure of harmful fine particulate matter known as PM2.5 went above 500, in the upper reaches of the measurement scale, for the first time this year. This refers to particulate matter less than 2.5 micrometers in diameter, which is believed to pose the greatest health risk because it penetrates deeply into the lungs.
--  The World Health Organization (WHO) recommends a daily mean exposure limit of 25 micrograms per cubic meter (μg/m3).
--  The country’s appalling air is blamed for more than a million premature deaths a year, for producing acid rain that damages the nation’s agriculture, driving away tourists, and even encouraging the brightest students to study abroad.
--  India has the world’s highest death rate because of chronic respiratory diseases, and it has more deaths from asthma than any other nation, according to the World Health Organization.
--  


r A. H KAtpotiky AAayn

* Meilwv mpoBAnua otouc katpouc pac-Ta AEpla Tou
Oeppoknmiov avéavouv emikivbuva ko exouv pOaoceL
onuepa va eivat ota 400 ppm pEoa otnv atpocdhoalpa

* YIIAPXEL TWPOA ULA ETILOTNUOVLKI ouvaiveon- aANQ XEL YIVEL
KoL TTOALTLKO prtaAakt (otig HMA)

e To IPCC €xeL ekbwoel oelpa avadopwv yLa Toug KivOUuvouq

e H ouvaiveon: n péon Bepuokpaoia tov mMAAvNTN aUEAVEL Kol
n KUpLa attia eivol n avBpwrivn dpaon

e Eival avaykaio va AnpOouv petpa wote n avénon va pnv
urtepPel toug 2° C
e Avakoivwon tng U.S. EPA otig 2-louviou-2014

e OLmEPLOPLOMOL VLA TNV KALLOTIKA aAAayn rtpemel va AndOouv
ocoBapa urt oPn o KABE evepyeLOKN TIOALTLKN

- /
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The U.S. will undertake to reduce GHG emissions by 30% by the year 2030 in comparison to the 2005 emission level.
Poland objects to ay EU-side measures because its economy depends on coal to about 85%.
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E. Atadopormoinon Mnywv kat Odwv

® O avOpaKkac MPOooPEPETAL ATO LKAVO aPLOUO TTapaywywV
xwpwV (N. Abpikn, AvotpaAia, KohouBia, MoAwvia,
Pwooia, Oukpavia, kot AAAEC)

® To netpeAalo €mionC MPOCHEPETAL OO LKOVO apLlBO
rnopaywywv (Apapikov KoAmou, ALBun, Alyepia, Pwaoola,
NopBnyla, Bevelovela, Meéiko, Kavada, KTA.)

® NEeg mnyEC avakaAUTtTtovTal HE TNV TEXVLKN Tou “fracking”

® OLntapoyol cuvdeovtal pe pebodouc kot 06oUC petadopag

® Avaykn va dtatnpnOouv avolxtec ol 060l LeETadOPAC
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A prime example of a region rich in resources but fraught with risk.
Embargo against Iran in recent years, still in effect in 2014. Risk of blocking the Straight of Hormuz.
A proposal has been made to build an oil pipeline from Dubai to Fujairah to bypass the straight of Hormuz.

http://en.wikipedia.org/wiki/File:Persian_Gulf_map.png
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Napoyxot @uoikou Agpiou

® Ta peyaAvtepa anoBepata vtapyouvv otn Pwaooia, Ipav, Ipak,
Alyepia, MmtpouVeEL, Kot EAAEC XWPEC

® OL HNA Ba yivouv e€aywyeic evépyelac- teppatikol tou LNG
nov npoopilovtav yLa eLooywyn Ba yivouv twpa e€aywyLkol-
N KATAOKELUN TOuC NON ApPXLOE

® > nUovTIKA amoBepata exouv avakaAudBOel kot a&loAoynOet
otnv AvatoAwkn) Meooyelo (Kumpo, lopanA ko EAAada)

® To lopanA ouveBAnOn non pe tnv lopdavia yLa e€aywyn ¢uo.
aeplov art tnv unepaktia tnyn Tapap (ko oxedtalel NoN
TEPALTEPW EEAYWYEC TIPOC TNV AVATOAN)
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As of 2014, U.S. ports are being converted from import to export terminals.


Emavaotaon tnv mapoxn duo. agplou

* MeyaAec avakaAUpelc puo. agpiou (Kot eTtpelaiou
LLE VEQL TEXVOAOYLOL

e OL HMA avapéEveTal va yivouv e€aywyLlkn xwpa
vOpoyovavOpakwv wc to 2022

® JNUOVTLKEC AAAQYEC OTNV OLKOVOULA — OLKOMOL KOt
Kwvellkec eTouplec eykaBiotovtal Twpa oTNV APEPLKN
emeldn mapexel pOnvn evepyeLla

o OLTIMEC Ba HEXOVTOL LOYUPEC TILECELC TTPOC TOL KATW —
QO TG XA MNAEC TLUEC eveEpyeLac TwV HIMA, Wblwg otav
Ba apyioouv va e€ayouv

(-




Mponypevec MeBodol MN'ewtpnonc W
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Horizontal drilling



The Russia-China gas deal (21-May-14)

RUSSIAN ENERGY INFRASTRUCTURE

=== Major Russian railway network
== 0il pipelines

= Major natural gas pipelines
= = Power of Siberia pipeline

* LNG terminal

* Future LNG terminal

‘ Matural gas field (under construction)
}}) Possible spurs

KAZAKHSTAN

Copyright Stratfor 2014 www.stratfor.com
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Diversity is important for both purchasers and suppliers. The deal was called “watershed event” and implementation was said to start “tomorrow.”
The Russia-China deal includes the export of 38 bcm per year, beginning in 2018, for the next 30 yrs. Option exists to raise quantities to 60 bcm/yr. 
The deal is worth $400 billion.
Includes plans to build the $42 billion Power of Siberia pipeline, a 4,000 kilometer-long (approximately 2,500 miles) pipeline that will tap two new source fields (Kovykta and Chayandin), near Lake Baikal, and run from Siberia to China.

Development of the 1.3 tcm Chayanda field that has targeted 2018 for completion.
Both countries gave concessions on price and (reportedly) agreed to a fee of $350 per thousand cubic meters (US$ 9.92/MMBtu) - compared to U.S. current gas price of 3-4/MMBtu.
Russia placed a series of sweeteners on the table for China, including offering Beijing a stake in Gazprom's Vladivostok liquefied natural gas (LNG) terminal and a 19 percent stake in Russian oil company Rosneft.


e

>T. Atopopormoinon twv Odwv Metadopac

® H yewmoAttikn railel peyalo poAo - ot odol
LETADOPAC TIPETIEL VAL TIOLPOAEIVOUV AVOLYTEC

® AvBpaKkac, METPEAALO KOL OLEPLO UTTOPOUV VAL
uetadepBOouv amo ynwec kot Balaoolec odoug

® H Stadpopomoinon twv odwv petadopac sival
ONUOVTLKI KOlL VLo TOUC TTAPOXOUC KOl TOUC OYOPOLOTEC
TNC EVEPVYELOLC

® MoAAEc obot €xouv npotaBel oe mpoodata xpovia

® MepLkeg exouv pBaAoeL otnv uAomoinon — AAAEC OxL

™~
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Ydlotapevol kat Mpotewvopevol Aywyol Agplou I



Presenter
Presentation Notes
Europe imports about 39% of its gas and more than 30% of its oil supply from Russia. Gazprom’s 65% of total exports are made to Europe. However, gas exports by Gazprom are falling.
New supplies are discovered and being exploited in Europe through new technology; hydraulic fracturing (fracking).
Oil pipeline also to Ceyhan, to the southern part of Turkey.
-------
Fuchsia line: Nabucco, 31 bcm/yr;  4,000 km in length; cost: Euro 12 billion.
Future was uncertain from the beginning; quantities of gas to be transported were not secured
Competition from the Russian South Stream, from Beregovaya, Russia to Varna, Bulgaria and then to Western Europe. In May-June 2014, the Southern Stream has been thrown into doubt (owing to Russia-Ukraine conflict).


Aywyol Agplou -

Notlo-avatoAikn Eupwrn

™

= }h«h Gas pipeline routes: L
ENORWAY W Existing # Planned
P i SwEDEH m :-l ] -_..\_.:IH u' 5 s I ﬁ '.r |.-!FE'I-E'|.-!EJ} — {E’_‘r’ﬂlﬁjm}
_* _ 'ns*t g Flanned/upgraded (by others )
T “ f” ESTONIAY Petersburg " R . o= DOPAL 7 Nabucco
TP ’ r | ; 4 " o -:.:- & -
DEHL#'FI{E:‘ O kTVIA /S / J | o Wnite Steam 7 TaP
Pt & 5 ﬂf'ji“,,.-f = &? P | e Gl o Trans-Caspian
I NgRDSS=="  LITHUAND Moscow™  /af
Shm=—g a5 é@ i | J Baku-Thilisi-Ceyhan oil pipetine
GERMANY & - - 500 ke
= BELARUS
s4 POLAND ﬂ‘ — KAZAKHSTAN
' 5
N ...ﬂ" —
N r
W‘-—% Uk R ATN P
J“W X 4 BEKISTAN
; £ o \BLUE ] ;
” %, ROMANIA 37 & \sTREAM [ - ~
Ll :.5, ":::ﬁ - o - Iil.;}_‘ .-:-,-:_ GEORGIA 5 L, . *'*‘-
et e ! =] l..:l-- ..__:l:-l'r g 5 .‘I-.‘
- B et il
T * e ULEAH“.*#""E.THE""H Lo * " TURKMEN-
. & " = L~ IJ-TH Seda e S
-::" £ ! *:.-...---r"'r.: E%L[.Ir__h : Baku ISTAN
OGS T S : \/
’ Ya, ok --"..:-.l--'-l;.'-_ == Arkara = -
L ] | —— ]
o T oy TR (AZERBADAN | o . o
Video: See an animated version atz | - =7 " ° Ceyhan — 1 ;
. tsLcomfidesgraphiics F_f_._ﬁ P ) = Kurdistan

| qurtonamous region



Presenter
Presentation Notes
Turkey is interested in having a strong transit role in energy toward Western Europe and the world.
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Presentation Notes
South Stream, from Beregovaya, near Novorosiysk on the Russian Black Sea coast, to Bulgaria's Varna; the underwater section would be 900 km long – from Varna, one branch to Greece and Southern Italy, and another one going to Austria and Northern Italy through Serbia, Croatia and Slovenia.

The South Stream pipeline is intended to transport up to 63 billion cubic meters of Russian natural gas to Central and Southern Europe annually, diversifying Russian gas routes away from transit countries such as Ukraine.
Construction began in December 2012 (as Russian Prime Minister Vladimir Putin announced in early 2012).  Russia plans to start using the South Stream pipeline in 2015.

The pipeline's core shareholders include Gazprom with 50%, Italy's Eni with 20% and Germany's Wintershall Holding and France's EDF with 15% each.
Gazprom has already established national joint ventures with companies from Austria, Bulgaria, Croatia, Slovenia, Greece, Hungary and Serbia to manage the onshore section of the South Stream pipeline.

Cost: underwater in Black Sea USD 10 bill, while the entire project is estimated to cost USD 21.5 bill. or Euro 16 bill.
In early June 2014, the EU asked Bulgaria to stop work on the South Stream pipeline on its soil.
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Russian, Greak and Bulgarian officials are discussing a proposed pipeline === Current route
that would allow some crude-oil supplies to bypass the Bosporus. --- Proposed route
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The 280-km pipeline, with 166 km passing through Bulgaria and 114 km though Greece; it is now a dead prospect.
Initial annual capacity: 35 million tons of crude oil/yr  -- to be later expanded to 50 million tons/yr.
Its costs were estimated at up to USD 1.5 billion, up from initial estimates at USD 900 million.
------------------------------------
Advantages:
-- To both sellers and buyers of oil
-- Complementarity of sources and routes
-- Multiplicity of export routes
-- Alleviation of burden on the straight of Bosporus traffic.
-- Lower transit cost
-- Transit revenues to Greece and Bulgaria
--------------------------------------------------------------
Environmental impacts (spills, effects on tourism)
Dependence on Russia’s oil supply
Competition with the Baku-Tbilisi-Ceyhan
Strains in international relations were created
--------------------------------------------------------
Current status
Official Agreement signed on March 15, 2007
Construction was to commence in 2008!
Russian and Greek interest was serious
Would eliminate annual costs of about US$ 1 billion in fees and delays through the Bosporus
Current attitude of Bulgaria is ambiguous to negative
Environmental concerns have been raised and appear to have stopped the project in its tracks. Project eventually died.
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Project is now dead – the TAP pipeline prevailed in the latter part of 2013 (see further comments later in the presentation).
The Turkey-Greece-Italy gas corridor (ITGI) comprised:
 the existing Turkish gas network, owned and operated by Turkey’s Botas and
 the existing Interconnector Turkey-Greece (ITG), developed by Botas (Turkey) and Desfa (Greece) and in operation since November 2007.
 The Interconnector Greece-Italy (IGI) includes two different sections:
 onshore section in Greek territory, from Komotini to the Thesprotia Coast, for a length of approximately 600 km, under development by Desfa;
 offshore section - the Poseidon Pipeline - 207 km long, linking the Italian and Greek gas networks crossing the Ionian Sea, under development by Edison and Depa through the company IGI Poseidon S.A.
 The IGI project is therefore the missing link for the completion of the ITGI natural gas corridor as approximately 1700 km of the overall 2500 km of the ITGI project route is already existing and enabled to transport the gas to Italy. �
Turkey-Greece-Italy Gas Interconnector Frustrated -- publication date: Oct 14, 2010. 
SITUATION: The Interconnector Turkey-Greece-Italy (ITGI) is a scheme for taking gas from Azerbaijan’s offshore deposit into southern and southeastern Europe. Its Interconnector Turkey-Greece (ITG) section entered into service three years ago, but the Interconnector Greece-Italy (IGI) section remains on hold with no clear date for construction to begin.��ANALYSIS: Technical, political, and industrial obstacles make it doubtful whether the IGI part of the project will be realized in its original form, if at all.�Interconnecting existing natural gas networks is an alternative to laying entirely new pipelines and generally less expensive, although ensuring technical compatibility of the interconnectors and existing systems often requires enhanced fine-tuning. Given the delays in project construction over the mega-projects such as Nabucco and South Stream, interconnectors have gained momentum especially since they can be built to provide for reversibility of gas flow, thus enhancing security of energy supply for the countries participating through their national networks. Eventually, the project TAP prevailed (in late June-2013).
��
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Presentation Notes
In late June 2013, TAP won over its main competitors, Nabucco and ITGI, primarily owing to its commercial attractiveness. Greece, Albania, and Italy worked closely and intensely to prepare the ground for the selection of the TAP over its competitors. This will make the Southern Corridor a reality.
Originally, the EU was neutral between the various proposed pipelines; finally it tilted toward TAP.
Investment scheme: three energy giants: Swiss Axpo, Norwegian Statoil, and Germany’s EON Ruhrgas.
Diversity of gas supply is secured: gas from Russia, Norway, and the Caspian Sea. Europe’s own largest source of natural gas is known as the Groningen gas field in the Netherlands.
Route: total length; 870 km; Greek section: 550 km; Albania, 295; underwater Adriatic segment: 110 km; Italy: 5 km.
Will bring Azeri gas from the Shah Deniz II field to the EU markets.  The Shah Deniz II consortium selected the TAP option on the basis of technical and economic criteria.
Spurs to Bulgaria and from Albania to Croatia have been agreed to.
Total investment; $40 billion. Investment within Greece: $1.5 bill. Opening 10,000 employment positions, 2,000 of them immediately.

Difficult terrain: the Adriatic Sea trenches: max depth 1230 meters.
TAP has received a big boost in 2013, as the consortium announced its preference for it.
TAP will traverse Greek soil near the towns of Thessaloniki, Kozani, Veroia, Filota and Kastoria.
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Presentation Notes
(To convert cubic feet to cubic meters, divide by 35.31.)
Israel has a 10% compound annual growth rate in gas demand.
    Israel has been importing from Egypt but will now be self sufficient in gas supply and probably become a net exporter.
    Consumption in 2011, 600 MMcf/d; growing to 1,200 to 1,500 MMcf/d in 2020.
    Israel has contracted, in early 2014, to export gas from Tamar to Jordan (Tamar has already started producing in 2013).

Year of first significant production: 2017 (for both Leviathan and Aphrodite)
WI = Working Interest.
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Exploration for oil and gas offshore the Republic of Cyprus is in a developing phase. A considerable amount of geophysical data which are available, the stable business environment and the attractive terms (zero taxation on revenues from offshore hydrocarbon exploitation were offered by the government) makes Cyprus highly favorable for hydrocarbon exploration. Moreover, a known hydrocarbon system exists in the vicinity with large hydrocarbon discoveries, while the Southeast Mediterranean region is a market with large potential for oil and gas trading.
Exploration  and Exploitation
The exploration area is part of the Exclusive Economic Zone (EEZ) of the Republic of Cyprus and covers approximately 51,000 km2. It has been divided into 13 exploration blocks.
Exploitation of lot 12 (Aphrodite) was been granted to Noble Energy, of Texas, U.S.   
Contract signed with French company Total  for exploration of lots 10 and 11.
In 2012, a contract was signed with Italian-Korean company ENI-KOGAS for exploration in lots 2, 3, and 9
 Start of exploration by Total and ENI-KOGAS is pending (as of 1-apr-14).
 US firms Halliburton and Schlumberger have already invested in Cyprus in preparation of the gas liquefaction terminal.
�The Cyprus Council of Ministers is responsible for granting licenses for prospection, exploration and exploitation of hydrocarbons. Applications for exploration and exploitation licenses are accepted in license rounds. At present, an Exploration License for Block No 12 was granted to Noble Energy International Ltd on the 24th of October 2008. Exploitation has also been granted to Noble.
Blocks 10 and 11 the French Total. Blocks, 2, 3, and  9 have been awarded for exploration to a consortium of the Italian company ENI and the Korean company KOGAS.
Total E&P Cyprus Ltd has been granted a license by the Agriculture Minister for seismic exploration for oil and gas in block 10 and in parts of blocks 6, 7 and 11 of Cyprus’ Exclusive Economic Zone, an official press release said on Friday  (31-jan-14). ��The company will carry out a two-dimensional seismic survey using a specific type of vessels to locate hydrocarbons in the specific blocks, the press release added. ��The license is valid for three months, from the 1st of February until the 1st of May, 2014 and can be renewed by the Minister. 
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Presentation Notes
-- Unofficial map, according to Greek publications. Kastelorizo is shown with its own EEZ, in compliance with the Law of the Sea.
-- Turkey has drawn different maps. 
-- Turkey has not signed the UN Convention of the Law of the Sea and does not recognize EEZ to islands. It has published its own delimitation maps.
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Presentation Notes
-- Unofficial map, from Greek publications according to Turkey’s principles. The inhabited Greek island of Kastelorizo (arrow)  is shown with its own EEZ, in compliance with the Law of the Sea.
-- Turkey has drawn different maps of the region’s EEZ as shown in the lines in this slide. 
-- Turkey has not signed the Convention of the Law of the Sea and does not recognize EEZ to islands. Has its own delimitation maps. However, it acts according to the UNCLOS in the Black Sea.

http://mignatiou.com/wp-content/uploads/2014/02/KARIOTIS-KYPROS-AOZ02-15FEBRUARY2014c.jpg
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Presentation Notes
-- Το «Μπαρμπαρός» παραμένει στη θαλάσσια περιοχή νοτίως της Κύπρου, ενώ η Τουρκία ενισχύει τις ναυτικές της δυνάμεις. Την αναβάθμιση της δικής της παρουσίας εξετάζει πάντως και η Αθήνα, μετά τις δηλώσεις Νταβούτογλου. 

-- ο υπουργός Εξωτερικών Ευ. Βενιζέλος ... πρόσθεσε ότι «στην Κύπρο συνεχίζει να παραβιάζεται βάναυσα το διεθνές δίκαιο», ενώ πρόσθεσε ότι «παρακολουθούμε τη δραστηριότητα του τουρκικού ερευνητικού πλοίου “Μπαρμπαρός”, το οποίο, κατά παράβαση των προβλέψεων της Σύμβασης του ΟΗΕ για το Διεθνές Δίκαιο της Θάλασσας, βρίσκεται στην περιοχή της κυπριακής ΑΟΖ και υφαλοκρηπίδας για να πραγματοποιήσει παράνομα έρευνες σε μια περιοχή όπου η Κυπριακή Δημοκρατία έχει αποκλειστικά κυριαρχικά δικαιώματα έρευνας και εκμετάλλευσης». 
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Appraisal of the Aphrodite deposit in 2013 tends to confirm a quantity toward the lower end of the estimate (5 tcf); questions about commercial viability were raised.
Opportunity for a substantial energy presence in the region.
Affords the power to influence developments.
Potentially, a force to catalyze a resolution of the political Cyprus problem.

-- Israel's Tamar natural gas field has signed an agreement to sell at least $500 million of natural gas over 15 years to two Jordanian companies
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-- One of several proposals for bringing the gas to the markets.
-- Depth between Cyprus and Crete is 2,800 meters – too expensive to lay and maintain. Exports via LNG tankers seems a more viable and flexible option.
Pipeline from the gas-producing drill holes on-shore to Cyprus is being planned.
Cooperation with neighboring countries is contemplated.
Most likely method (and strongly preferred by Cyprus) is for export via liquefaction and LNG ships.
A pipeline to Greece and Italy is considered very expensive (the maximum sea depth between Cyprus and Crete is about 2,800 meters).
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-- Reported in Stratfor on 2 and 3-April-2014.  -- It may enjoy the support of the US policy makers who are pushing for normalizing relations between Israel and Turkey which have been fraught since the 2010 flotilla incident that left several Turks dead.
--  More than 10 companies had submitted bids for the tender of a proposed undersea pipeline that would export natural gas from Israel's offshore Leviathan field to southern Turkey.
-- The 450-kilometer (280-mile) subsea pipeline would be the Middle East's most ambitious native pipeline, stretching from Israel's offshore Leviathan field, 130 kilometers west of Haifa, to the Turkish port of Ceyhan.  
-- The pipeline would run from a floating production, storage and off-loading (FPSO) ship before heading northeast at an average depth of 2,000 meters (6,500 feet) along the Cypriot coastline. Cost is estimated at around $2.25 billion.
-- Several geostrategic and economic questions arise: uncertain present and future Israel-Turkish relations and potential future change in Turkey toward jihadism; loss of cooperation and goodwill with Cyprus with which a Memorandum of Cooperation has been signed and whose agreement would be required; loss of flexibility to sell gas to the most profitable markets; dependence of EU on Turkish goodwill; difficult bottom geology; high cost of gas at Ceyhan, and others.
-- Cyprus is not likely to agree to it unless it is in the context of a comprehensive agreement to reunite the island.
-- Notice that the published map complies with the Law of the Sea (UNCLOS) and assigns an Exclusive Economic Zone to the Greek island of Kastelorizo (top left in the map).

http://stratfor.us4.list-manage.com/track/click?u=74786417f9554984d314d06bd&id=f929567ae0&e=74ae26f01f
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  Greece has been preparing to declare its EEZ and to delimitate it with neighboring states: Albania, Italy, Libya. Egypt, Cyprus, and Turkey.
  As of April 2014, the Greek Gov’t has been negotiating with Egypt with a view to concluding a delimitation agreement (originally aimed to be concluded before the end of the Greek presidency of the EU (30-June 2014); this did not happen.
  Next step is the delimitation of the Exploration Area based on the findings from the Geophysical Surveys and finally the Hydrocarbon Licensing Rounds.
  Potential hydrocarbon deposits have been identified south of the island of Gavdos (black dot in the map, south of Crete, western segment).
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--Indications are that the richest potential for hydrocarbon discoveries are in the western and southern part of Greece’s EEZ, not in the Aegean.
-- Seismic exploration is planned in an area of 225,000 km2
-- Greece has good relations with Italy and Egypt- it would facilitate exploration and exploitation of hydrocarbons in common-border areas.
-- (As of April 2014) Greece is currently negotiating with Egypt and rumors have it that it is getting ready to declare, at least partially, its EEZ.
-- Exploration and exploitation can proceed easily in undisputed territory.
-- The Gavdos island, south of Crete and toward the western part (visible as a dot on the map), is entitled to its own EEZ as it sustains human habitation. 
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--These are on the west of Greece, in the Ionian and Adriatic Seas.
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Source: Dr. Elias Konofagos.


7 H. Mepkd mapaSelypato- KAAEC KAl KAKEC TIOAITIKEG

® HMA: Exel 6uvauu<r] T[O)\LTLKI’] TtepLBaMovroq aAAQ OXL LA KOAGL 6Lap6pwuevn
EVEpVELOLKI’] MoATkN. Eloayet twpa katw tou 10% armo onmaénnore Xwpa,
£KTOC ToU Kavada. AlaBetel amobnkec netpeAaiov, aAAd OXL LKAVEC.

® Kiva: uPnAoc pubUOC OLKOVOULKAC avVATITUENG AAAA pE HeEYAAN {npia oTo
neptBAairlov. XapunA£EC TLUEC eVEPYELAC 0ONYNOAYV OE UTIEPKATAVAAWON Kol
LLEYAAN OVAYKN YL ELOAYWYEC.

® |véia: dev SLABETEL ONUAVTIKOUG EVEPYELAKOUC TIOPOUG. XAUNAEG TUUEG
odAynoav o€ UTTEPKATAVAAWON KAl O KN BLwOLLEC eTaLpleg NAEKTPLOMOV.

® ALyUmToG: XaNAEC TIHEC odnynoayv og e€avtAnon Twv amoBeudtwy duo.
aepiov. Oa avaykacBouv va eloayouv art to lopanA.

® |anwvio: To KAE(OLO TWV TTUPNVLKWV uova6wv odnynoe otnv avénon tng
xpnonq avOpoaka Kot au&n Hevn gloaywyn tou noAv darmavnpou LNG mou
HLELWOE TNV AVTAYWVLOTIKOTNTA TNC.

® Ta Hv. Apaf. Eppata kaw n Zaovdapafia: dpyxLoov tnv eyKataotoon
TIUPNVIKWV HOVASWV KOl TWV AVOVEWOCLUWVY TtNYwV SLOTL PAEMOUV WG TA
amoBepata ubpoyovavOpakwy v Ba SLapkECOUV VLA TTOAU aKOUAL.

® EANGSa kot AAAEC wpeC TNG EE: uTtepBOALKEC TILEC TTOU TTPOOdEPAY VLA TNV
nAltokn odAynoav og coBapd poBARHATA VLA TIC ETALPLEC NAEKTPLOUOU, KO
Kol o€ mapaBioon cupfoiaiwv.
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-- U.S. oil storage in Texas and Louisiana, about 750 million bbl., worth about 1 ½ month’s total U.S. consumption (not considered adequate).
-- Most countries dispose of energy storage capacities, for example, underground nat. gas storage facilities.


4 ,
|. 2uuEpaopaTa

® H evepyelakn e€aocdalion eivol mpwielouvoa avaykn yLd
TNV oLKovoula Kol cofoapn HEpLpHva TNE KaBe KuBEpvNoNC

® Tpormol emITu)iog: evrorna mapaywyn, avénon tng
arodnkevonc, dtadopomoincn tThe nPouNOsLac Kot TwV
odwv LETAPOPAC, YpProN AVOAVEWGCLLLWY TTNYWV, KL LoYupQ
LLETPOL EEOLKOVOUNONC

® To HEOQ VLA TNV ETTITEVEN TOU OKOTIOU UTIAPYXOUV A
OWOTEC TTOALTLIKEC SevV uLoBeToUvVTaL TAVTOTE, amno dtadopa
EUTIOOLA, KUPLWC TTOALTLKA

® To gvepyelaKo okNVIKO aAAAleL Apdnv Kat Ue SPALLATLKO
puBuO

® H texyvoloyio mailel peyailo poAo

® KaAec SleBveic ox€oelg eival mMoOAU ONUAVTLKEC VLA TNV
N eEVEPYELOKN €€oiodaALon




	Ενεργειακή Εξασφάλιση�Υψηλή Προτεραιότητα γιά  Ανεπτυγμένα Κράτη�
	Διάγραμμα Ομιλίας
	A.  Εισαγωγή και τα Βασικά
	Slide Number 4
	Οι Στόχοι
	B. Ενεργειακές Πηγές
	Παγκόσμιες Πηγές γιά Παραγωγή Ηλεκτρισμού�2014
	Slide Number 8
	Υδραυλική Ενέργεια
	Ανανεώσιμες (ΑΠΕ)
	Άνθρακας
	Πετρέλαιο
	Φυσικό Αέριο
	Νέες Ανακαλύψεις Φυσ. Αερίου (ΗΠΑ)
	U.S. Shale Gas Production and Prices�Lippman Consulting, U.S. Energy Information Administration.�The Washington Post – 14-Nov-12). 
	Αποθέματα Φυσ. Αερίου στην Ευρώπη
	Κίνα – Αυξανόμενες Ανάγκες Φυσ. Αερίου
	Natural Gas Potential - China
	Πυρηνική Ενέργεια – Πού βρίσκεται σήμερα
	Γ. Περιβάλλον 
	Συνθήκες του Αέρα στην Κίνα – πολύ κακές
	Δ. Η Κλιματική Αλλαγή 
	Slide Number 23
	Ε. Διαφοροποίηση Πηγών και Οδών
	Ο Περσικός Κόλπος
	Πάροχοι Φυσικού Αερίου
	Επανάσταση την παροχή φυσ. αερίου
	Προηγμένες Μέθοδοι Γεώτρησης
	The Russia-China gas deal (21-May-14)
	ΣΤ. Διαφοροποίηση των Οδών Μεταφοράς
	Υφιστάμενοι και Προτεινόμενοι Αγωγοί Αερίου
	Αγωγοί Αερίου–Νοτιο-ανατολική Ευρώπη
	�� Πολλαπλοί Αγωγοί- Το Νότιο Ρεύμα
	Αγωγός Πετρελαίου Μπουργκάς-Αλεξανδρούπολης
	Interconnector Turkey-Greece-Italy (ITGI)�Τμήμα Ποσειδών (κόκκινη γραμμή)
	Ο Αγωγός δια της Αδριατικής�The Trans-Adriatic Pipeline (TAP)
	Ζ.  Η Ανατολική Μεσόγειος- γεωπολιτικό πλαίσιο
	Η Ανακάλυψη Αποθεμάτων Υδρογονανθράκων�(Noble Energy, Inc.)
	Εξερευνητικά οικόπεδα μέσα στην Κυπριακή ΑΟΖ
	Αποκλειστικές Οικονομικές Ζώνες (ΑΟΖ)
	Exclusive Economic Zones (EEZ) - the view of Turkey 
	Προκλητική διάθεση και στάση της Τουρκίας
	Σημαντικές Ανακαλύψεις στην Ανατολική Μεσόγειο
	Μιά Πρόταση γιά την Εξαγωγή Φυσ. Αερίου
	   
	Slide Number 46
	Exploration Activity in Greece –Area of Focus
	Ελλάδα: Οι πρώτες εξερευνητικές περιοχές
	Εκτιμούμενα αποθέματα μέσα στην Ελληνική ΑΟΖ �(με βεβαιότητα 50%)
	Η. Μερικά παραδείγματα- καλές και κακές πολιτικές
	Ι.  Συμπεράσματα

