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O AIFNITHZ
LIGNITE

Ayvitnc anoteAel ouctaoTika to povadikd opuktd

kaUolgo nou dlaBétel n EAAASa. Elodyovtag 1o
100% tou @uaolkoU agpiou Kat To 98% tou netpeAaiou
MOU KATAVAAWVEL N XWPEA, N EVEPYELAKN £€APTNON TNG
EANGSac avépxetal (2013) oto 62,1% o€ clykplon e
H€oo 6po 53,2% yla tnv EE twv 28"

H avaykn yia aglonoinon eyxwplwy nnywv Kal To na-
padoaolakda xapunAd kdotoc Tou Alyvitn ntav ol attieg nou
n EANGSa otpdenke n6n and tn dekaetia tou 1950 otnv
kauon Alyvitn w¢ paxokokaAld tou NAEKTPIKOU Tng Xu-
otAuatoc. Tig teAeutaieg dekaetieg dpwg, évag ouvdua-
ouoc napaydévtwy avoiyel —€o0tw Kal SeINa—tn oulAtnon
vUpw and tn getdfacn o€ Pla JeTa-Ayvitkn eNoxn yia
T XWwpa: ol Eupwnaikéc Odnyieg yia tn peiwon Twv ek-
nopnwv CO, kat tnG pUnavong and BlopnXavikeg eyka-
Taotacelc, n auéavopevn eualcBnaoia twv noAtwy yupw
and Bépata nepiBarrovtocg kat dnudaciag uyeiag, n ota-
dlakA e€avtAnon Twv anoBepdtwy, n eloaywyr) UCIkoU
aepiou 0TO evepyelakd ocUotnUa TNC XWEAg Kal n pa-
voaia peiwon tou KOGTOUC TWV aAvaveWoIdwy MNywy
evépyelac.

Y10 Kelpevo autd napoucialoupe ta Pacika dedo-
géva kal NpokAACELS YUpw and to onuavtiké autd -
nua.

L ignite is virtually the only fossil fuel available in
Greece. Greece imports 100% of the natural gas
and 98% of the oil consumed in the country, with an
energy dependency rate as high as 62.1% (2013) as op-
posed to an average 53.2% for the EU-28".

The need to use local domestic resources and the
traditionally low cost of lignite were the reasons why
Greece backin the 1950’s turned to lignite combustion
as the backbone of its electricity system. However, in
the past few decades, a debate has been initiated (al-
beit timidly) about the country’s transition to the post-
lignite era, as a result of a number of factors: the EU
Directives on the reduction of CO, and industrial emis-
sions, the increasing public awareness of environmental
and public health issues, the gradual depletion of the
reserves, the introduction of natural gas in the coun-
try’'s energy mix, and the dramatic drop in the cost of
renewable energy sources.

This paper presents the key facts and challenges
surrounding this important issue.

" http://ec.europa.eu/eurostat/tgm/refreshTableAction.do?tab=table&plugin=1&pcode=tsdcc310&language=en


http://ec.europa.eu/eurostat/tgm/refreshTableAction.do?tab=table&plugin=1&pcode=tsdcc310&language=en
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H evepyelakn e€dptnon deixvel To Babud otov onoio
Jia olkovopia e§aptdatal and tig eloaywyég yia TNy Ka-
AuWn TWV EVEPYELAKWYV avaykwv tng. O dgiktng unolo-
viletal wg o 6UvVoAo TWV ElCaywywV NPog th GUVOALKRA
akaBdaplotn eyxwpla kKatavaiwon evépyelag kabwg kat
ta anobéparta.

Energy dependency shows the extent to which an econ-
omy relies upon imports in order to meet its energy
needs. The indicator is calculated as net imports divided
by the sum of gross inland energy consumption plus
bunkers.
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ANMOOEMATA KAI XAPAKTHPIZTIKA
TOY EAAHNIKOY AIICNITH

GREEK LIGNITE

RESERVES AND CHARACTERISTICS

Ms TA ONUEPIVA TEXVIKO-0IKOVOUIKA dedopéva, ta

eKpeTaAAelolpa kottdopata Ayvitn? otn xwpa

avépxovtal o€ nepinou 3,2 8i¢ tévouc. Ta KupldTEPA KO-
taouata Ppiokovtat:

« otn Autikil Makedovia (neploxéc MtoAepaidac, Apuv-
talou kat PAwplvag) Pe unoAoyiouévo andBeua 1,8
d1g tévoug,

 otnv MeAondvvnoo (neptoxr) MeyaAdnoAng), ue and-
Bepa nepinou 223 ek. TOVOUC,

« 0TnV Neploxn TNE Apdpac pe andBepa 900 ek. TOVOUC
Kat

« otnV neploxn EAaccdvac e 169 ek. tOvVouc.

And autd, ta kottdouata otn Apdua kat tnv EAac-
obva Oev £XOUV EKUETAMEUTEL.

Me Baon ta cuvoAlka ekpetalAelolpa anobépata Al
yvitn TNC XWpac kat tov npoypapuatiléyevo pubuod ka-
Tavalwonc oto géANov, unoAoyiletal 6t ta anobépata
autd enapkoulv yla neptocdtepo and 45 xpdvia. Méxpl
onuepa ol e€opuxBeloeg noodTNTEC Alyvitn PTAVOUV NeE-
pinou 010 29% Ttwv CUVOANIKWY anoBepdatwy. H GUVOAIKH
eTAola €€6puén Ayvitn éptaoce to Péylotod TN to 2004
Je 72 ekatoppUpla tévoug yia va néoet to 2013 ota 54
€Kk. Tévouc. H EANGSa elval n 7" xwpa otov KOoPo Kat 30
otnv EE (niow and tn Mepuavia kat tnv MoAwvia) otnv
e&€bpuén Ayvitn?.

Fevika@ N noldtTNTa Twv EAANVIKWY AlyVITWY €ivat xa-
uNAA. H Beppoydvoc Suvapn kupalvetal and 975-1380
kcal/kg otic neploxéc MeyaAdnoAng, Apuvtaiou kat Apa-
uag, and 1261-1615 kcal/kg otnv neploxr MtoAepaidac
Kat 1927-2257 otic neploxéc PAwplvag kal EAacodvac.

B ased on the current techno-economic data, the
exploitable lignite? reserves in the country total
approximately 3.2 billion tons. The main deposits are
located in:
e Western Macedonia (Ptolemaida, Amynteo and Flo-
rina) with estimated reserves of 1.8 billion tons;
* the Peloponnese (Megalopoli), with reserves around
223 million tons;
» Drama, with reserves of 900 million tons;
 Elassona, with 169 million tons.
Of these deposits, the ones in Drama and Elassona
remain unexploited.

Based on the total exploitable lignite reserves in the
country and the planned future consumption rate, it is
estimated that the reserves will last for over 45 years.
The amounts of lignite mined to date represent ap-
proximately 29% of the total reserves. The total annual
lignite extraction peaked in 2004 at 72 million tons, be-
fore dropping to 54 million tons in 2013. In terms of lig-
nite production, Greece ranks seventh worldwide and
third in the EU (after Germany and Poland)3.

Greek lignite is of low quality overall. Its calorific
value ranges from 975 to 1380 kcal/kg in Megalopoli,
Amynteo and Drama, from 1261 to 1615 kcal/kg in
Ptolemaida, and from 1927 to 2257 kcal/kg in Florina
and Elassona.

2 https://www.dei.gr/el/oruxeia/apothemata-kai-poiotita

3 http://www.worldcoal.org/sites/default/files/coal facts_2014%2812_09_2014%29.pdf



AToB£paTa Kal XapaKTneLoTIKA Tou EAANVIKOU Atyvitn
Greek lignite reserves and characteristics 5

®
M

. .
ESOPY=H AIFNITH XTHN EAAAAA
EKATOMMYPIA TONOI 2013
LIGNITE MINED IN GREECE MATKOZMIA KATATAZH
MILLION TONS WORLD RANKING
70 200
160
120
80
40
0 —
1970 1980 1990 2000 2010 2013 ell-— B =



6

O Awyvitng oto eANAnvik6 evepyetakd cUotnpa — dedopéva kat NpoKANCELg
Lignite in the Greek energy system — facts and challenges

KOZTOZ HAEKTPOINAPAIQrHz

ANO AITNITH

COST OF LIGNITE-FIRED POWER GENERATION

T 02014, n etaipia cupBoUAwy Booz & Co die€ryaye
yla Adoyaptacpd g AEH peAétn olykplong tou Kod-
OTOUC TNC AYVITIKAC NAEKTPONAPAywynG TG Alyvitona-
PAYWYEC XWPEC TNG Eupwnng (Teppavia, MoAwvia, EA-
Aabda, Toupkia, Toexia, Poupavia, BouAyapia, epfBia)
via to 2012, npokelévou va kaboptlotolv ol BAciKEC
napduetpot kKO6oToug Kabwce kat ot Slapopéc nou na-
pouclalovtal oe SIA@opa AlyviTtika cuctipata otny Eu-
pwnn.

YUpgewva Pe TN JeEAETN?, To kKOoToC €€6pUENC OTNV
EAAGSa elval to xapgnAdtepo, padl pe ekeivo NG Mepua-
viag ota 2,12 eupw/tdvo. Otav dpwc AneBel undyn to
e€alpetkda xapnAd Beputdikd neplexdPEVO ToU EAANVIKOU
Ayvitn (kaBwg kal dAAeg napdpetpot petaBAntol koé-
oToUC napaywync), tote n nAektponapaywyrn and Al-
yvitn otnv EAAGSa anodelkvietal nwe eival n akpipod-
tepn otnv Eupwnn pe 59,9€/MWh oe cUykplon pe 53,6
yla tn leppavia, 39,0 yia tnv Toexia, 38,6 yia tnv MoAw-
via, 54,2 ywa t Poupavia, 31,6 yia tn BouAyapia, 40,3
yla tn ZepPia kat 52,7 yia tnv Toupkia.

I n 2014, the Greek Public Power Corporation (PPC)
commissioned a study to Booz & Co Consultants in
order to compare the costs of lignite-fired power gen-
eration in the lignite-mining European countries (Ger-
many, Poland, Greece, Turkey, Czech Republic, Roma-
nia, Bulgaria, Serbia) in the year 2012, in view of
identifying the key cost parameters and the differences
among the various lignite systems in Europe.

According to the findings*, the cost of extraction in
Greece (at € 2.12 per ton) is the lowest, comparable to
that in Germany. However, if the extremely low
calorific value of Greek lignite is taken into considera-
tion (as well as other variable production cost parame-
ters), then lignite-fired power generation in Greece
proves to be the costliest in Europe, at 59.9 €/MWh, vs.
53.6 in Germany, 39.0 in the Czech Republic, 38.6 in
Poland, 54.2 in Romania, 31.6 in Bulgaria, 40.3 in Serbia,
and 52.7 in Turkey.

4 https://www.dei.gr/Documents2/INVESTORS/MELETH%20BOOZ/Understanding%20Lignite%20Generation%20Costs%20in%20Europe.pdf


https://www.dei.gr/Documents2/INVESTORS/MELETH%20BOOZ/Understanding%20Lignite%20Generation%20Costs%20in%20Europe.pdf

KboTog nAekTporapaywyng and Atyvitn
Cost of lignite-fired power generation 7
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MEPIAIO TOY AIINITH

2TO EAAHNIKO 2YZTHMA HAEKTPIZMOY

THE SHARE OF LIGNITE

IN THE GREEK ELECTRICITY SYSTEM

K atapxdac npénetva tovicoupe Tty 1dlattepdTNTa T0U
eAANVIKOU Topéa NAEKTPIoPoU o onolog anoteAsitat
and to dtacuvdedepévo nnelpwtikd clotnua kat and
ta pn dtacuvdedepéva autdvopa vnolwTika diktua érnou
n {ATtnon NAEKTPIKAC evépyelag KaAuntetal and Jovadeg
netpeAaiou kal o€ pikpdteEPo Babud and eykatactdoelq
ATME, o avaloyia nepinou 85%-15%.

Yto Slacuvdedepévo olotnua, ta teAeutaia 10 xpd-
vla napatnpeital yla capng unoxwpnon tou peptdiou
Tou Alyvitn otnv KaAuwn tnc {Atnong, and 63% to 2004
0€ 45% 1o 2014. H peiwon auth avtiotabuiotnke and
avtiotowxn av&non tou peptdiou twv AME kat udponAe-
KTPIKWV (and 11% o€ 25%) kabwg kat Twv elcaywywy,
EVW TO PePISlo Tou PuUOIkoU aeplou unoxwpnaoe anod
15,5% o€ 12,5% Kkal ekeivo tou netpeAaiou anod 5% pn-
Seviotnke’.

Y€ 0,TLa®opd OTNV yKATEOTNUEVN LOXU TWV Hovadwy
nAekTponapaywyng, otnv EAAGSa orjpepa (Alyouotog
2015) éxoupe®:

* 3.912 MW AlyvITIKWV govadwv

* 4.906 MW povadwv @uaotkoU agpiou

* 1.684 MW netpelaikwv povadwv ota vaota

* 3.018 MW uSpOonAEKTPIKWY HoVAdwyV

* 1.767 MW aloAikwv oto dlacuvdedepévo

kat 317 MW ota vnola

2.443 MW pwtofoAtaikwy oto dlacuvdedepévo
kal 136 MW ota vnola

e 224 MW UIKPpWV USPONAEKTPIKWV

49 MW Bloagpiou - Blopadag

T o start with, the Greek electricity sector is peculiar
in that it consists of the interconnected continental
system and of the non-interconnected stand-alone
grids in the islands, where electricity demand is catered
to by oil-fired plants and to a smaller extent by RES fa-
cilities, in a proportion of approximately 85%-15%.

In the interconnected grid, over the past 10 years
the share of lignite in meeting demand has clearly de-
creased, from 63% in 2004 to 45% in 2014. This de-
crease has been offset by a similar increase in the
shares of RES and hydropower (from 11% to 25%) as
well as imports, while the share of natural gas dropped
from 15.5% to 12.5% and the share of oil was reduced
to zero from 5%°.

The installed capacity of electricity generation plants
in Greece currently stands as follows (as of August
2015)¢:

* 3,912 MW lignite-fired plants

* 4,906 MW natural gas-fired plants

« 1,684 MW oil-fired plants on the islands

¢ 3,018 MW hydro plants

e 1,767 MW wind farms in the interconnected grid
and 317 MW on the islands

* 2,443 MW solar PV parks in the interconnected grid
and 136 MW on the islands

e 224 MW small hydro

e 49 MW biogas - biomass

5 http://www.admie.gr/deltia-agoras/miniaia-deltia-energeias/

6 Stowxela AATHE http://www.lagie.gr kat AEAAHE http://www.deddie.gr

Data from the Electricity Market Operator http://www.lagie.gr and the Electricity Distribution Network Operator http://www.deddie.gr
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EMNINTQZEIZ 2TH AHMOZIA YTEIA
KAI ZTO NEPIBAAAON
IMPACT ON PUBLIC HEALTH AND

ON THE ENVIRONMENT

o Leknounéc pUnwy anod ti¢ Jovadec nAektponapa-
YWYNAC aAAd kat n €€6puén kat yetapopd Alyvitn
and ta opuxeia otig povadeg dSnuloupyolv onuavtika
npoBAfuata atgoo@alpikng punavong otnv eupUtepn
NePLOXM’, HE ONUAVTIKOTEPO EKElVO And TIC CUYKEVTPW-
O€IC alwpoUpevwy pikpoowuatidiwyv PM10. ZUppwva
ye to Kévtpo MepiBarrovtog Tng Mepipépelac AUTIKAC
Makedoviag, to 2010 og 9 and touc 15 octabuouc ué-
TPnong otouc Nopouc Kolavng kal PAwpvag napatn-
pABnke NocooTtd unepBAaccwy ce 0xEoN UE TA EUPW-
naika épla peyaiitepo tou 20%.

Ye 6,ttapopd otn dnuodola uyela, eival eviunwaolakd
Nw¢ NapoAo Nou MYVITIKEG JOVASEC Kal AlyvITwpuxela
AeltoupyoUv navw and 60 xpoévia, dev xel eknovnBel
kanola emdnUIOAOYIKA HEAETN yia TG ENNTWOELG OTNV
uyeia Twv KaTolkwv Twv AYVITIKWY NEPLOXWV. ZUPPwva
nNaviwc Je €peuva Tou naveniotnulakoU Voookoueiou
AXElMA ©eooalovikng oe 3 xwpld tng Kolavng, ol Bd-
vatol and BpopPosuBoAika eneicddia tnv nepiodo 1992-
2007 au&nBnkav katd 43%-55%. avtiotoixa. MeAétn
Tou Mnodoaodkelou Noookopelou MroAepaidag diani-
OTWOE NWCETO NOCcOCTd TWV AAAEPYIKWV pv{Tidwv oTnV
MrtoAepaida eivat tpinAdcio and tov naveAAadiko JEoo
6po. Enfong, avaiuon twv dedopévwy kal Twv pebodo-
Aoylwv Tou EupwnaikoU OpyaviopoU MeptBaAAoviog
and to eAAnVIKO ypageio Tng Greenpeace ekTiPd nwe n
atpoo@alplkn punavon and tn Asltoupyia Twv Alyvitt-
KWV povadwv otn Aut, Makedovia eubulvetal yia 461
npdéwpouc Bavatoug to 2009.

P ollutant emissions from power generation plants,
as well as from lignite extraction and transporta-
tion from mines to plants, cause significant air pollution
problems in the region’, most importantly high PM10
concentrations. According to data from the Environ-
mental Centre of the Region of Western Macedonia,
in 2010, at 9 out of the 15 measuring stations in the
Prefectures of Kozani and Floring, the European limit
values were exceeded by more than 20%.

With regard to public health, although the lignite-
fired plants and the lignite mines have operated for
over 60 years, it is striking that no epidemiological
study has been conducted on their impact on the
health status of the inhabitants of lignite mining re-
gions. However, according to a study conducted by
AHEPA University Hospital, Thessaloniki, in three vil-
lages in the Prefecture of Kozani, deaths from throm-
boembolic events in the period 1992-2007 rose from
43% to 55%. A study conducted by Bodosakio Hospital,
Ptolemaida, Found that the inhabitants of Ptolemaida
were three times as likely to suffer from allergic rhinitis
as the average Greek. Moreover, the Greek branch of
Greenpeace conducted an analysis of data and
methodologies employed by the European Environ-
ment Agency and estimated that ambient air pollution
due to the operation of lignite-fired plants in Western
Macedonia led to 461 premature deaths in 2009.

7 KUpia nnyn: EkBeon «MtoAepdida-5 kat MeAitn-2» tou WWF-EAAAG, 2013 — http://www.wwf.gr/images/pdfs/PtolemaidaVMelitill.pdf
Main source: “Ptolemaida V and Meliti II” report, by WWF Greece, 2013 - http://www.wwf.gr/images/pdfs/Lignite_Study WWFGreece.pdf


http://www.wwf.gr/images/pdfs/PtolemaidaVMeliti%CE%99%CE%99.pdf
http://www.wwf.gr/images/pdfs/Lignite_Study_WWFGreece.pdf
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MoAU onuavtikd eival kat to anotunwya oto uddativo
duvapiké and tn Asttoupyia Twv AyYVITIKWY govadwy,
yla T avaykeg Wuéng toud. ¥tn Aut. Makedovia, n AEH
avtAel and tov notapd AAldkpova kat tn Alpvn MoAuU-
ToU 72 ekatoppupla KuBIka pétpa vepou To xpdvo, o€
gla andéotaon 60xAU Kat Je upopeTplkn dlapopd 390
hETpwv. MNa olykplon, ol avaykeg Udpeuong Twv 300 xi-
MAdwv noAttwy tn¢ Mepipépelag kaAuntoviat ue 43
ekatoppUpla kufika pétpa. NapdAAnAa, éxel napatnpn-
Bel onuavtikn NoLoTIkn unoBAaduton Twv VEpWVY TNG ne-
PLOXNC AOYW TNG EKPOPTWONE PUNAVTIKWY OTOIXE{WV
(n.x. Bapéa péraria) kabwc kat dpapatikn tansivwon
Tou undyelou udpoopéa yUupw and ta opuxela MNMtoAe-
yaidac.

Mia aAAn onupavtiki apvntkn enintwon Twv e£opu-
KTIKWV 6pactnplotiTwy TN AEH otnv neploxn TnG AuT.
Makedoviac eival to 6t noAAof olkiopol €xouv unoxpe-
wOel og peteykatdotaon, Y€ ONUAVTIKEC OLKOVOUIKEC,
KOWWVIKEC, MOAITIOUIKEG, XWPOTAEIKES KAl TEXVIKEG GU-
véneleq. And to 1972 péxpl to 2003 oxeddv 4000 av-
Bpwnol peTeykataotabnkav oe VEOUC OIKIoHOUC NELON
Ta 5 Xwpld Toug Ta Kataniav ot ENeKTACELG AlyVITWPU-
xelwv. ZAuepa Bplokovtal og e€EMEN R Exouv ano@act-
otel ot dtadikacieg yia tnv peteykataoctacn aAAwv 4
XWPLWDV.

The operation of lignite-fired plants also has a very
significant footprint on the water resources, used for
cooling. In Western Macedonia, PPC pumps from the
river Aliakmon and Polyfytos lake 72 million cubic me-
tres of water annually, at a 60 km distance and 390 m
elevation difference. For the purpose of comparison,
the water supply needs of the 300,000 inhabitants of
the region are met with 43 million cubic metres. There
has also been considerable deterioration in water qual-
ity in the region as a result of pollutant loads (e.g.
heavy metals), as well as a drastic lowering of the water
table in the vicinity of the mines in Ptolemaida.

One more considerable negative aspect of the ex-
tracting activities of PPC in Western Macedonia is the
forced relocation of several villages, with major eco-
nomic, social, cultural, spatial and technical conse-
quences. From 1972 to 2003, almost 4,000 inhabitants
were resettled, after their 5 villages were swallowed
up by the mine extensions. At present, the relocation
of an additional 4 villages is either underway or has
been decided.



Erurtwoelg oto meplBAilov kat otn dnuodaoia uyesia
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NMPOZ MIA META-AIINITIKH ENMOXH
TOWARDS A POST-LIGNITE ERA

Alyvitng anotéAeoe TN paxokokaAld Tou cuoTAua-
T0G NAekTplopoU tng EAAASOC yia dekaetieg npo-
o@EPOVTAC PTNVA EVEPYELA V1A TNV OLKOVOULIKN avantuén

NS XWpac.

Mia ceipd Adyol dpwG BETOUV NAEOV EMITAKTIKA TO
Atnua tng otadlakig kal oxedtacuévng PeTaBaong Tng
XWPAG O€ Pia PeTa-Ayvitkn enoxn. Ot Adyol autol £xouv
va KAvouv LE:

* TIC NOAITIKEG TNC EE yia to kAlpa kat nio cuykekplyéva
(@) Toug otdXOUC HeElwONC ekNounwy yia To 2020 kat
10 2030 kat (B) tnv auctnponoinon Tou XUCTANATOC
Eunopiacg Aalwpdtwy Eknopnrg CO,,

* TIC NOATIKEG TG EE yia tnv npootacia tng dnudaolag
uyveiag kat 1blaitepa tnv Odnyia yia Tig Blognxavikég
Eknopnég,

T otadlakn €€AVIANGCN TWV OIKOVOUIKA EKUETAAAEU-
olWwv anoBepdtwy Ayvitn og cuvduaopod Pe TNV 101
altepa xapnAr notdtnNTd tou,

* TNV evTUnwolakn unod e&EAEN pelwon tou KOOTOoUC
Twv AME kaBwg kal Tou KOoTOUG TWV CUCTNUATWY
anoBnkeuong evépyelac.

Xapaktnplotkd kat kaboptotikd dedopéva nou npo-
kUntouv and ta napandvw, ival ta e€Rc:

« Q¢ anotéAeopa G oUPPOPPWONG PE TIG analtioelg
™ng Odnylag Blognxavikwy EKknopnwy, ol NaAlOTEPEC
Kal no punoyoveg Alyvitikéc povadeg Ba npénet va
kAgloouv pe ouvénela petd to 2020 va ival oe Ael-
Toupyla povo ol TEcoEPIC VEWTEPES HOVASEC GUVOAL
KAG loxUog 1.142 MW kat ot onoleg 6a npénel va KAe(-
oouv to apydtepo 1o 2045.

» Q¢ anotéAeopua Twv npdéoPatwy anoPacswy TN EE
yla to XUotnua Egnoplag Aikaiwpdatwy Eknopnng, dAol
0l QVAAUTEC CUL@WVOUV NWCE N TIPA Tou dikalwuatog
Ba éxel pla augnuikn tpoxid ané nepinou 7€/tCO, on-
yepa ota nepinou 30€ to 2030 kat nibavd navw and
100€ 1o 2050. Auté onuaivel Nwe og nepiNTwon Nou
KataokeuaoTel véa Alyvitikn povada, autr Ba xdoel
TO AVTAYWVIOTIKO TNG NAEOVEKTNUA anévavtl o Jova-
bec puoikoU agpiou iowe Adn and to 2030.

L ignite has been the backbone of Greece's electric-

ity system for many decades, offering affordable

energy for the country’s economic growth. However,

it is now urgent for the country to consider its gradual

and planned transition to the post-lignite era for a num-

ber of reasons, including:

 EU climate policies, most notably (a) emission reduc-
tion targets for 2020 and 2030, and (b) the more rig-
orous CO, emissions trading scheme;

 EU policies for the protection of public health, most

notably the Industrial Emissions Directive;

the gradual depletion of economically exploitable lig-

nite reserves, doubled by their very low quality;

 the ongoing spectacular reduction of the cost of re-
newables, including the cost of energy storage sys-
tems.

Some important and decisive conclusions that can
be drawn from the above include the following:
¢ Inview of complying with the Industrial Emissions Di-
rective, the oldest and most polluting lignite-fired
plants will have to shut down. This means that, after
2020, only the four more modern plants will be op-
erational, with a total capacity of 1,142 MW, and even
these will have to shut down by 2045 at the latest.
In light of the latest EU decisions on the Emissions
Trading Scheme, all analysts agree that the price of
CO, rights will rise from approximately 7 €/tCO,
today to around € 30 in 2030 and possibly over € 100
in 2050. This means that a newly-built lignite-fired
plant may lose its comparative advantage over a gas-
fired plant as early as in 2030.
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O Awyvitng oto eANAnvik6 evepyetakd cUotnpa — dedopéva kat NpoKANCELg
Lignite in the Greek energy system — facts and challenges

MapdAa autd n evepyelakn NOAMTIKA TNS XWPag —o€
ocuvbuacud pe TNV avenapkrn kat otpeBAn aneAeubé-
pwon NS ayopadg evépyelag nou dlatnpel tnv AEH wg
ToV KevTplkd naiktn oto ZUoTnPa NAEKTPIKAC EVEPYELAC
(ue pepldla 64% otnv napaywyn kat 98% otnv Npoun-
Bela) deixvel va ayvoel tnv avanédpactn npayuatiko-
NTa NG eNePXOUEVNC HETABACNC O Ul PETA-AYVITIKA
enoxn. Me tn otabepn unootipi&n dStadoxikwy KuBep-
vioewv n etalpeia avti va anodextel ta véa dedopéva
Kal va nposctolgactel éykalpa {ntolce CUVEXWC Napa-
TACEIC KAl €AIPETELC YIA TN CUPPOPPWON TWV AYVITIKWY
¢ povadwyv Pe TI¢ A0 Kal auotnPOTEPEC EUPWNAIKEC
npodlaypa@éc. Elval xapaktnplotikd nwe ta oTeAEXN
™G AEH nou anoteAoUcoav TNV NA£lovoTNTa TG £0VIKAG
avtinpoowneiag tng EAAGdag otig opddec epyaciag tng
EE oto nAaiolo tn¢g «Aladikaciag tng ZeBAANC» yia tnv
avaBewpnon tng Odnyiac yia ¢ Blognxavikéc Eknopnéc,
nieav ocuvexwq yla uloBétnon twv xadapdtepwv duva-
Twv oplwv.

Ye avtiBeon pe TIC analtioELg KAl TIG TATELC TNE EMNOXAC
via pelwon twv enevéloewv ota opuktd kavolua, n
AEH pe tnv nAnpn unootAplEn AWV Twv KUBEPVACEWY,
kavel 6,TL pnopel yia va e€acpaiiost tn dlawwvion tou
Ayvitn: éxel ekppdoel Tnv entBupia yla napdtaon g
AElToupyiag Twv NaAlwy AYVITIKWY Jovadwy, eV €Xel
avakowwaoel ta oxESIA TNG yla KAaTAoKeUr 2 VEWV Alyvi-
TKWV povadwy, tnv MroAepdida-5 1oxtog 660MW kat
™ MeAitn-2 woxUtoc 450MW. H npwtn and autég oAo-
kAnpwoe npéopata tnv adelodotikr dadikaacia kal n
Kataokeun tnG eival étodn va Eekvnoel, Je xpnuato-
d6tnon and tnv fepuavikr tpanela enevdéloewyv KFW.
lowg nto avnouxnukn eivat n dnuodola ékkAnon tng AEH
npo¢ tnv KuBépvnon va e€acpaiiost and tnv EE €&al-
PECN TOU eAANVIKOU Topéa NAeKkTplopoU and tnv uno-
XpEwan ayopdc Twv SIKAlwWPATWV KNOUNAE oto nAal-
olo Tou EupwnaikoU Yuothuatog Epynopiac.

To av kat katd ndéoo eival olkovopikd aviaywvioTIKh
N KAtaokeun VEWV AYVITIKWY povadwy, e€etdlel npod-
o@ATN TEXVIKO-OIKOVOUIKN JEAETN Tou WWF-EANAC («[MTo-
Aepaida V kalt MeAitn Il - EkBeon Okovouikng Blwoiud-
TNTAG TWV VEWV AYVITIKWV Movadwv», 2013). H ékBeon
kataAfyel nwc akdpa kat av & AneBei kabdAou undywn
TO €€WTEPIKO KOOTOC TNV Kowwvia Kat To nepiBairiov
and tn Asltoupyia Toug, o otkovopikdg Babudc anddoong
(IRR) eivat apvntikdc o€ Nep(NTWON NOU KATaoKeuaoToUv
kat ol dUo povadec kal optakd embupntdc o€ neplntwaon
nou kataokeuaotel n pia and autéc.

Nonetheless, the country’'s energy policy (under-
pinned by the insufficient and skewed liberalisation of
the energy market, which has maintained PPC as the
key player in the electricity system, with a 64% share
in generation and a 98% share in supply) seems to turn
a blind eye to the inevitable reality of the upcoming
transition to the post-lignite era. Consistently sup-
ported by successive governments, instead of acknowl-
edging the new facts and bracing itself for change in
time, PPC would always ask for extensions and/or ex-
emptions from the requirement that its lignite-fired
plants comply with the ever stricter European stan-
dards. Suffice it to mention that PPC executives, who
made up the majority of the Greek delegation to the
EU working groups within the context of the “Seville
process” for the review of the Industrial Emissions Di-
rective, put pressure for the adoption of the most le-
nient possible limits.

In contrast to the requirements and against the
trends of our times towards reducing investment in
fossil Fuels, with Full support by every Greek govern-
ment, PPC has done its outmost to secure the perpet-
uation of lignite use: it has expressed its wish to extend
the operation of its old lignite-fired plants and has pub-
licized its plans to build two new lignite-fired plants,
Ptolemaida V (660MW capacity) and Meliti Il (450MW
capacity). The licensing procedure for the former has
recently been completed and its construction is about
to begin, with funding from the German investment
bank KFW. Perhaps the most worrying development is
PPC's public appeal to the government to secure an ex-
emption for the Greek electricity sector from the EU
obligation to purchase emission rights under the Euro-
pean Emissions Trading Scheme.

The cost-efficiency of the construction of new lig-
nite-fired plants has been the subject of a recent tech-
nical-economic study conducted by WWF Greece
(“Ptolemaida V and Meliti Il - Financial Feasibility Re-
port for the New Lignite-Fired Plants”, 2013). The re-
port concludes that, even without considering the
externalities for society and the environment, the in-
ternal rate of return (IRR) is negative in the event that
both plants are built and only marginally desirable in
the event that one of them is built.



Evepyelakn TMOALTIKA Xwpig oxedlaoud kal dtdAoyo;
Energy policy without planning or dialogue?

ENEPIEIAKH NMOAITIKH XQPIZ ZXEAIAZMO

KAI AIAAOTO;

ENERGY POLICY WITHOUT PLANNING

OR DIALOGUE?

T 0 NPWTo Npdypa nou Asinet and tnv EAAGSa elvat
£vac ouclaoTIKOC KAl TEKUNPLWHPEVOC HAKPOXPOVIOC
evepyelakoég oxedlaouoc péoa and vnedia diaBou-
AEUGN, UE CUYKPLTIKA Napouciacn oevapiwy, Je XPOVIKH
KAl YEWYPAPIKA Katavour otoxwy kal BéBala pe pnxa-
viopoucg napakoAoUBnong kal aloAdynong tng nopeiac.
AUCTUXWEG autd nou enikpatel akdua elvat gia Kovtd-
@BaAun vootponia eEunnNpPETNONG UIKPOKOUUATIKWY,
OUVOIKAAIGTIKWV, TOMKWY KAl ENXEIPNUATIKWY CUUQE-
POVTWV.

Xapaktnplotika napadeiypata anoteAolv:

* n avunapéia enionuou Makpoxpdviou EvepyelakoU
>xedlaopoU, ocupfatol pe Tic SleBvelc UNOXPEWOELS
™G XWPaAg,

* N anouclia enxelpnPATwWy yld TNV avaykaidtnta véwv
AYVITIKWV povadwv atny xwpa oto dnuodacto Sidioyo,

* N ekpNKTKA elcodoc povadwv puaoikoU agplou ta te-
Aeutala 15 xpdvia ot onoleg OPwWC TWPA UMNOAEITOUP-
yoUv kal ouvexwc avalntolvtal TpUK NPOoKEIJEVOU au-
TEC VA YN XPEWKOMNHOOUY,

* N akdpa no eKPNKTIKA £vtagn pwtoBoAtaikwy eyka-
tactdcewv to 2012-13 ol onoleq ixav kata@épel va
KAElOWOoOUV UYNAEC eyyUNUEVEC TILEC.

MNapdAAnAa, ta noAtTtika kduuata, n Tonikr autodlol-
KNon, KoWwvVIKo{ kal olkovopuikol popelg, opeidouv va
avtiAn@Boulv kat va avranokplBolv otn onuacia kat
NV emntaktkdTnTa tng NpodKANonG. H evepyelakn ena-
vaotaon nou xpelaldpacte anouctalel eKKWPavtika
ané kabe eninedo tou dnuodatou dtaidyou.

hat Greece lacks, first and foremost, is a mean-

ingful and well-documented long-term energy
plan, which would be the outcome of sober consulta-
tion, with comparative scenarios, time- and geography-
specific targets and, of course, mechanisms for imple-
mentation monitoring and evaluation. Unfortunately,
what we are still witnessing is a short-sighted mindset
that serves petty partisan, unionist, local and business
interests.

The following examples are revealing:
* lack of a formal long-term Energy Plan, compatible
with the country’s international obligations;
* lack of arguments in the public debate in favour of
the need for new lignite-fired plants in the country;
the boom of gas-fired plants over the past 15 years,
which are currently operating below capacity and are
in constant search of tricks to avoid bankruptcy;
the even greater boom of PV facilities in the years
2012-13, which had managed to secure high guaran-
teed feed-in tariffs.

At the same time, political parties, local authorities,
social and economic actors need to become aware of,
and respond to, this important and urgent challenge.
The much-needed energy revolution shines by its ab-
sence in the public debate on every level.
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O Awyvitng oto eANAnVikS evepyelakd oUotnpa — Sedopéva kat NPoKANCELg
Lignite in the Greek energy system — facts and challenges

H AZIONOIHZH TOY NMAOYTOY TQN ATNE

2THN EAAAAA

UTILISING THE WEALTH OF RES IN GREECE

Z € pla EAAGSa yovatiopévn and tnv olKOVOUIKN Kal
KOWWVIKMA Kpion, dev éxoupe kavéva neplbwplo va
enavaAaBoupe ta AG6n kal Tic vootponiec Tou napei-
Bovtoc. To npdypappa enevolcewy yla tTOVwWaon TG ol-
KovoulkiG Spaotnplotntag dev unopei va avanapdayel
éva evepyelako poviéAo tng dekastiag tou ‘50 aAAd av-
T(Beta va @épel T XxWpa otnVv npwtonopia twy eEeA-
Eewv, pe oUyxpoveg, kabapég kat £Eunveg AUOELC e on-
gavtika o@éAn otnv anacxoAnon kal otnv kawvotoyia.

TéToleC AUCELG, lval MAE0V Kal OIKOVOUIKA avTaywvi-
OTIKECG, aképa Kat av dev cuvektinBel kaBodAou to e€w-
TeEPIKO KOOTOC OTNV Kolvwvia Kat to neptBardov and tn
Agrtoupyia AyVITIKWY Jovadwv.

>ta nAalola tng kaunaviag yia kabapr evépyela, To
WWF npoxwpnoe otnv ékdoon deltepnc ékBeong (“Ka-
Bapéc evaAaktikég otnv MtoAgpaida V”, 2015) nou
euBabivel nio cuykekpluéva otnv e€£tacn evaAAakTl-
KWV EMAOYWYV. >Ta oupnepdouata TnG KataAnyel nwc
av N AEH npoxwpoUoe og kataokeur) povadwv ArlE o€
ouvbuacoud PE TN UETATPOMT CUYKEKPILEVWY, UPLOTA-
HEVWY USPONAEKTPIKWY Jovadwy TNG o€ cuoTthuata
avtAnclotapieuong, Ba kaAunte yla Kabe WPa Tou XpPo-
VOU To opTio To onoio oxedlaotnke va kaAUwel n MNto-
Aepaida-5 kal paAiota pe k6oTto XaunAdTePo Kata pé-
xpLkat 47%.

Enixelpwvtag pla cuvontkn kwdikonolnon, t€ooeplc Ba-
olkéc 1aoTAcElC yla TNV ouclacTikh avantuén twv AlE
otnv EAAGSa ivat:

« Havtikatdotaon Twy NETpeAaikwy Jovadwy ota vnola
and povadeg AME oe cuvduacopud e cuoTata ano-
Bnkeuonc i Slacuvdéoelgyia “s€aywyn’ kabapnc evép-
VElLaC O0TO NNEPWTIKO oUotnua. To tepdotio nAlakd Kat
aloAlké duvapikod Twy VNOLWVY Kal n ouvexng Pelwaon
Tou KO6oTOUC TwV AME Kal anobrikeuong €xouv Kata-
OTAOEL £va TETOLO 0TPATNYIKO £py0 AUECA OIKOVOULKA
QvTaywvloTiko.

* HnpowBnon twv AME otkiakic kAiuakac. Ot npéoga-
TeC puBpioelC yia autonapaywyn Ye cupgyn@loud ano-
teAoUv Pla KaAn apxr, anopével Opwe TepdoTio Nepl-
Bwplo a&lonoinong TETolwY yKATAcTACEWV.

* HnpowBnon cuotnudatwy anoBrkeuong kat dtaxelpt-
on¢ TS {ATNONG. ZTIC Mo NAIOAOUCTEC MEPLOXEC TNC XW)-
pac Ba npénel va unootnpixtel n duvatdétnta anocUv-
Seonc and to diktuo Kkal ikavonoinong Twv NAEKTPIKWY
KatavaAwoewy and cuctPata ewIoBoAtaikwy Kal
ynataplac. Na Toug KatavaAwTtéG Nou Nnapauévouy oto
Siktuo Ba npénetva evioxuBel n eykatdotacn oUyxpo-
VWV cuotnuatwy dlaxeiptong tnc {ntnonc énwc £Eu-
nva gikpodiktua, NAEKTPIKA auTokivnTa cuvtoviopéva
pe to diktuo KA. MapdAAnAa, npénet va npowbnbolv
kat AUoelg anoBnkeuong o€ PJeydin kAiuaka (nx avt-
Anctotapieuon) Npokelpévou va entteuxBolv xwplg
npofAfuata peyaieg dieloduoelg AME.

H unootpl&n dnuloupyiag KOWWVIKWY-MTOAUUETOXIKWY
enxelprioewyv AMNE Kal EVEPYEIAKWY CUVETAIPIOUWY,
ge TNV dnuloupyia katdAAnAou BeopikoU nAalciou kat
Tautéxpova Pe TNV Npowdnaon Kavotouwy epyaisiwy
xpnuatoddétnong (microinvesting). Onwg kal otnv ne-
plntwon Twv olklakwv AlME, elvat onuavtikd Kabe no-
Atnc va unopet va enAéEelL va yivel o (6log évac pikpdg
npdacvog enevOUTHG.



I n a Greece brought to its knees by the financial and
social crisis, there is no room for repeating the mis-
takes of the past. A new perspective is needed. The
Public Investment Programme, aimed at boosting eco-
nomic activity, cannot possibly reproduce the energy
model of the 1950's; it rather ought to place the coun-
try at the forefront of developments, through modern,
clean and smart solutions with significant benefits for
employment and innovation.

Such solutions are now becoming financially com-
petitive, even without considering the externalities of
the operation of lignite-fired plants for society and the
environment.

In the context of its campaign for clean energy,
WWEF published a second report (“Clean alternatives to
Ptolemaida V", 2015), which looks deeper into alterna-
tive options. The report concludes that, if PPC pro-
ceeded to the construction of RES plants in
combination with the conversion of specific existing hy-
dropower plants into Pumped Hydro Energy Storage
(PHES,) stations, it would meet the base load demands
of Ptolemaida V at only 47% of the cost.

H a&lomoinon tou mMouTou Twv AME otnv EAAGda
Utilising the wealth of RES in Greece

To sum up in the form of bullet points, the four main
pillars for the substantial growth of RES in Greece are
the following:

» Replacement of oil-fired plants on the islands by RES
plants, in combination with interconnections or stor-
age systems, while “exporting” clean energy to the
continental system. The huge solar and wind poten-
tial of the islands and the recent drastic reduction in
the cost of RES mean that such a strategic project will
immediately be financially competitive;

» Promotion of household renewables. In spite of the
spectacular start in the years 2012-13, there is still
huge room for PV installation on buildings. The re-
cent regulations on net metering represent a good
start for resuming investment in a type of RES which
has vanished as a result of the sudden plunge in guar-
anteed feed-in tariffs, the loss of credibility of the
state, and the lack of banking liquidity;

* Promotion of storage systems and smart demand
management systems. To begin with, evidence sug-
gests that in the sunniest parts of the country the
most preferred choice for household consumers will
soon be to disconnect from the grid and have power
consumption covered by PV and battery systems.
This option should not scare us, but rather be pro-
moted. Consumers who remain on the grid should be
encouraged to install modern demand management
systems, such as smart grids, gridable vehicles, etc.
At the same time, large scale storage solutions
should be studied, in order to successfully reach RES
penetration rates over 30-40%;

* Last but not least, it would be crucial to support
medium-scale RES initiatives by social / multi-share
companies or energy cooperatives, by establishing
the appropriate institutional framework and promot-
ing innovative financing instruments, e.g. equity /
debt microinvesting. Just like in the case of house-
hold RES, it is important for every citizen to have the
option of becoming a small green investor.
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