ap

UCG

Pogonski materijali

Predavanje #1

Prof. dr Danilo Nikoli¢

Sirova Nafta
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Nafta je fluorescentna zelekasto-mrka do tamno-mrka uljasta tec¢nost.

Prvi nazivi za naftu “znoj Zemlje”, “krv dubine” i “eliksir Zivota”

Rije¢ NAFTA cg. potice od staropersijske rijei "nafada" sto znaci znojiti

se. Znojenje zemlje.

Rije¢ PETROLEUM eng. potic¢e od grckih rijei petros (stijena) i elaion
(ulje) — kameno ulje

B

Nastanak Nafte

Organska teorija - Nastala je od bjelancevina, ugljenih hidrata i masti kao
ostataka niskorazvijenih biljnih i Zivotinjskih planktona i bakterija koje su Zivjele
u vodi ili moru.

Ti organski ostaci mogu se u posebnim geohemijskim procesima pri visokim
pritiscima cca 200 bar i temperaturama cca 300 2C pretvarati u sirovu naftu i
prirodni gas. Taj se proces odvija u mirnoj vodi sa malim koli¢inama kiseonika.

PETROLEUM & NATURAL GAS FORMATION

OCE:
300-400 million years ago 50-100 million years ago
B

LN C
/\E%,ﬂr: =

Sand & Silt
Bock

Plant & Animal Remains Oil & Gas Deposits

Tiny sea plants and animals died  Over millions of years, ths remains  Today, we driil down through layers
and were buried on the oceanfloor. _were buried deeper and deeper. of sand, silt, and rock te reach
Over time, they were coversd by~ The enormous heat and pressure  the rock formations that contain
layers of silt and sand. turned them into oil and gas. il and gas depasits.

Neorganska teorija — nastanak putem hemijskih reakcija materija u zemljinoj
kori




Cinjenice u vezi naftnih naslaga:

= 70% Mesozoik era

= 20% Kenozoik (mlada era od Mesozoik)
= 10% Paleozoik (starija era od Mesozoik)

Sta je to toliko posebno u vezi ere Mesozoik?

= Klima u svijetu je bila tropska.

= Planktona je bilo u izobilju u okeanima.

= Dna okeana su bila nepokretna sa malo kiseonika.

Sta je to toliko posebno sa Persijskim zalivom?

= Persijski zaliv je nekad bio na ivici Tethys okeana.

= Tropskih grebena je bilo u izobilju.

= Tethys okean je bio anoksican —ispod povrsine mora nije bilo kiseonika.

= Zatvaranjem Tethys okeana dovelo je do stvaranja raznih strukturalnih
zamki.

Early Triassic 237 Ma — Late Jurassic 152 Ma

Sastav Sirove Nafte

Ugljo-vodoniéna jedinjenja (ugljenik, vodonik). Udio ugljovodonika u sirovoj nafti
varira od 97% tezZinskih kod lake nafte pa do samo 50% kod teskih nafti i
bitumena. TeZinski sastav prirodnih ugljovodonika

Ugljovodonici Prosjek Opseg
Parafini 30% 15 - 60%
Nafteni 49% 30-60%

Aromati 15% 3-30%

Organska jedinjenja (azot, kiseonik, sumpor)

Tragovi metala (gvozde, nikl, bakar, vanadijum)

Element Sadriaj, %
83-87%
10-14%
0.1-2%
Sastav hemijskih elemenata : 0.1-1.5%

0.5-6%

<1000 ppm

Pronalazak Sirove Nafte

Prvobitna upotreba:

= Sumeri - U Mesopotamiji jo$ prije 8000 g koristili za oblaganje zidova
Vavilona.

= Fenicani - sredstvo za zaptivanje brodova

= Egipcani - zastita zidova od valage i za balsamovanje

= Persijci - sredstvo za podlogu pri izgradnji puteva

= Kinezi - sredstvo za rasvjetu

= Grci, Kinezi i Rimljani - sredstvo za dezinfekciju u medicini

Prvi poceci industrijske primjene:

= 17 vijek. Stanovnici Alzasa, Skotske, Galicije, Rumunije i Kavkaza destilisu
naftu u cilju dobijanja ulja za osvjetljenje

= Sve do 1823. godine nafta se smatrala ljekovitom a za druge primjene
skoro bezvrijednom

= Prva destilacija nafte je bila u Rusiji




Pravi pocetak industrijskog korisé¢enja nafte:

= 27.08.1859 g. u Titusvilu, Pensilvanija. D.L.Drake izvrSio prvo busenje i
dobio naftu. Nafta je pronadjena na 21 metar dubine i proizvodnja je
iznosila 3000 lit/dan.

= Dan preradivaca nafte

=

10

Nalazista Nafte

Conventional and Unconventional Reservoir Types

lbed natural gas @

9
Naftna i polja prirodnog gasa
Nafta se ne nalazi u tzv. podzemnim bazenima, ve¢ su kapljice nafte
zarobljene pod velikim pritiskom u porama izmedu stijena.
11

Barentssee <>

Europaisches
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e

Lagerstatten

. hauptséchlich Erdol
. hauptsachiich Erdgas

®¢ Keinere Lagerstatien

GroRe Lagerstiitten (>1,7 Gm?)

By Erdol/Erdgas
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EXFLANATION
BN O Geid W Gas orgas condensae field
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| Major North American Oil & Gas

Basins

Primary Oil and Gas Depositsin the
Persian Gulf and Caspian Sea Basins
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Eksploatacija Nafte

= Do nafte se dolazi busenjem. Busi se u dvije etape.

o Prvo idu istrazna buSenja da se utvrde rasprostranjenost i vrsta
sedimenata koji sadrZe ugljovodonike. Cilj je odrediti ekonomicnost.
o Druga etapa jeste eksploatacija.

= Vedina lezZista nafte je izmedu 900 i 5000 m ali buSotina moZe i¢i do 8000
m.

= Brzina busenja zavisi od kvaliteta stijena.

Legend U = U prosjeku je potrebno 5-10 dana za busotinu dubine do 1500m, 60-90
B Assessed basins with rescurce estimate

Sl mnn i, i . dana za 3500m dok za busotinu dubine od 5000m potrebno je 100-150
&”.:::::: = dana.

Source: Uni T us.
warious published studies

cia)

vey; other basins from ARI basedon data from []

Busenja u moru su dvostruko skuplja.

= U ukupnim investicijama oko same busotine samo busenje ucestvuje sa
oko 60%.

19 20



Postoje tri nacina eksploatacije (vadenja) nafte:

1. Primarno - ako je pritisak u nalazistu veci od hidrostatickog pritska nafte
u cijevi govorimo o eruptivnom nalazistu. Ne trebaju dodatni uredaji niti
energija za izvlaenje nafte na povrsinu. To je najekonomicniji nacin.

2. Sekundarno — upumpava se voda ili gas ¢ime se odrZava pritisak u
nalazistu kako bi se produZilo eruptivno ponasanje nalazista. Skuplja
proizvodnja.

3. Tercijalno — ubacuju se hemikalije ili pregrejana para ¢ime se smanjuje
viskozitet nafte radi lakSeg vadenja. Jako skupa prizvodnja.

P

Y Floercer” |

Injection
Tluid
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Na kopnu

Na moru

L]

L]

Busenje - oprema

lava za rotacijsko busenje
= Gelicni zubi

= tungsten ugljik

= dijamantni kompaktni premaz
Do 80000 € (jedna za 2km)

leksibilno busenje

= cjjev 5-8 cm (u perspektivi Sire)

= busenje po strani (revolucija)

= turbina na vrhu - izum Rusa

23

24




Multi

lateral

Horizontal

Directional
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1978
Cognac

1989
Jolliet

1991
Marlim

1994
Marlim 4

1997
Marlim Sul

1999
Roncador Depth (m)
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Transport Nafte i Gasa
\ Supply Planning
- RS .
Crude Crude Crude
Ti . Refining
Ptchese kapt) D
| Distribution Planning l
hll
L1}
Ve = =
Retailing / Mklg Product Product
Consumer Storage Transptn/Distribution
(Demand Centre)  (Terminal/ Depot/ Port) (Tanker/PL/Rail/Road)
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Transport Nafte i Gasa

Transfer nafte i gasa do rafinerija:

e Tankerima (morskim putem)

¢ Cijevovodima (naftovodi, gasovodi)
e Cisterne (Zeljeznica, kamioni)

29

Primarna prerada sirove nafte

= Tehnoloska Sema rafinerije zavisi od strukture, koli¢ina i produkata nafte, kao i samom sastavu
prirodne nafte.

= Osnovni postupak za preradu sirove nafte jeste njeno razdvajanje na glavne frakcije - razlicita

ugljovodonicna jedinjenja, odredenih osobina. Postupak atmosferske destilacije.
Gas

= Destalicija ima tri faze: ICZDOC

Q  zagrijavanje, "
Q isparavanjei o Aee
. = Gasoline
Q  kondezacija. 200°G (Petral)
| e
N N . L . . 1= Kerosene
= Prema agregatnom stanju, proizvodi rafiniranja mogu se podijeliti u: 300°C
O gasovite Crude Gl TN g o1l
Q  tecne 370°C
Q  polutetne i 1 :
Q  &vrste proizvode. fa
= Najvazniji gasoviti proizvod prerade nafte jeste LPG
e . . P Lubricating O,
= Tecni rafinati u preradi nafte predstavljaju oko 90% udjela, i to: Paraffin Wax,
specijalni benzini FURNACE Asphalt
motorni benzini N
petrolej Proces atmosferske destilacije

mlazna goriva
dizelska goriva
ulja za lozenje
maziva uljai ulja za posebnu namjenu.

ooooooo

Prerada Sirove Nafte

= Rafinerija goriva predstavlja fabriku koja konvertuje sirovu naftu u niz korisnih
proizvoda koji su napravljeni tako da zadovolje zahtjeve trzista na najekonomicniji i
najefikasni nacin.

30

Sekundarna prerada sirove nafte

= Termicki kreking,

= Kataliticki kreking,

= Hidrokreking,

= Visbrejking,

= Vakumska destilacija.

calling |—>

l

[ET TS S > >
5

Isobutane

o >
i
|

Atmosphesic distilfation

[iman >
Distilation 1460 Heawy 0il
Fluld zalﬂlyw
cacking R
[E >

{Sulhar_ >
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Klasifikacija sirove nafte

Naftna industrija klasifikuje sirovu naftu s obzirom na
= Gustinu,
= Sadrzaj sumpora,
= Lokaciju izvorista, (npr. West Texas, Brent, ili Oman),

Sirova nafta se smatra
= lakom ako joj je mala gustina,
= teSkom ako ima veliku gustinu,
= slatkom ako sadrzi malo sumpora, i
= kiselom ako sadrzi znatne koli¢ine sumpora.

Barel nafte iz oblasti gdje su prethodno molekularne karakteristike odredene i
nafta klasifikovana, koristi se kao cijenovna referenca Sirom svijeta.

Neki od referentnih sirovih nafti su:
= West Texas Intermediate (WTI), visok kvalitet, slatka
= Brent Blend, sastoji se od 15 izvoriSta u sistemima Brent i Ninian u S. moru.
= Dubai-Oman, koristi se kao referenca za kiselu naftu sa Srednjeg Istoka
= Tapis (Malezija), koristi se kao referenca za lako gorivo sa dalekog istoka
= Minas (Indonezija), koristi se kao referenca za tesko gorivo sa Dalekog Istoka
= OPEC Reference Basket, osrednjena sirova nafta iz raznih drzava OPEC-a

Svojstva sirove nafte

Naziv sirove nafte
Karakteristike Salanyia Brent Bachaquero Export Bonny
(S. Arabija) (V. Britanija) | (Venecuela) Blend Medium
(Rusija) (Nigerija)
Gustina, kg/m? 858 834 954 863 903
Sadrzaj sumpora,% 1.79 0.26 24 1.38 0.23
Tezika (%):
Gasovima i benzinu 20 27 7 19 5
Kerozinu i dizel gorivu 35 36 20 24 49
Teskim ostacima 45 37 73 57 46

33

Barel Nafte
Barel Nafte: 42 US galona - 158,9873 litara
Standardni barel nafte se koristi kao mjera sirove nafte u USA.

Van SAD se koriste mjere kubni metar ili tona.

35

34
Other products
Lubricants 1%
Heavy fuel oil 4%
Asphalt 3%
Gasoline
Diesel and
other fuel
Jet fuel
Petroleum products made from a typical barrel of US oil.
* Dark grey = fuels
« light grey = other products
* Over 6,000 items are made from petroleum waste by-products
36



Uzorak sirove nafte

Uzorak dizel goriva Uzorak motornog ulja Bitumen

OPEC Member Countries
5 iraq
Kuwait
Iran
Algeria ibys  gauq——Qatar
Aral
Venezuela WwAE
Nigeria
Equatorial Republic of
Ecuadbr Glinss the Canga
Gabon pngsia
0 2,000 Mikes
o 2,000 Kilometers
Copyright © 2018 www.mapsofworld.com
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The World's Biggest Oil Producers

Share of global oil production in 2018

usa €&

——
Canada l*) _ 5.5%
Iran 3 _ 5.0%
china ) | < o~
Kuwait c - 3.2%
grazi @ [N 2

@ @ @ Includes crude oil, shale oil, oil sands, condensates and natural gas liquids. .
@statistaCharts  Source: BP Stﬂtlsta E

16.2%

Total world oil production in 2019 averaged
80,622,000 barrels per day

. FOSSIL FUELS PER PERSON?

©
o

@
o

Fossil fuel produclign per-capita (toe)
o

0

WHICH COUNTRY PRODUCES THE MOST

(data sources: BP; Gapminder)

39

40

10



Sinopec [l
Royal Dutch Shell Sl

Saudi Aramco B

The Biggest Oil and Gas Companies in the World

Revenue of the world's largest oil and gas companies in 2018 (in billion U.S. dollars)
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P
&

pevochina il = (D -
erBE ¢ N ;¢
Exxon Mobil 2= exonmobil (G - - ::
Total [ @ o (D - :¢
Chevron BE mgm — 158.90
Gazprom® mm cgnmmm — 113.38
Petrobras L - 95.58
O e e statista%
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Potrosnja Nafte, 2014
Country Production|Consumption| Delta
1. SaudiArabia 115 3.1 8.4
2. Russian Federation 10.8 3.3 75
3. US 10.0 18.9 -8.9
4. China 4.2 10.8 -6.6
5. Canada 3.9 2.4 1.5
6. United Arab Emirates 3.6 0.8 2.8
7. lran 3.6 2.0 1.6
8. lrag Sl 0.7 2.4
9. Kuwait 3.1 0.5 2.6
10. Mexico 2.9 2.0 0.9
Data from BP Statistical Review 2014 © Robert Rapier

Top 10 Oil Consuming Countries

Million barrels / day
5

Nixor.co.uk
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Source: BP Statistical Review of World Energy June 2015
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0-0.5
0.5-1.0
1.0-1.5
15625
W25

B Statistical Review of World Energy

2018
©8Pp.\c.2018
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Svjetske Rezerve Nafte

Distribution of proved oil reserves: 1998, 2008 and 2018
Percentage

W Middle East
W S & Cent. America
M North America
u Cis
W Africa
Asia Pacific
W Eurcpe

2018

Total 1729.7
thousand million
barrels
Total 1492.8
thousand millien
barrais

Total 1141.2

thousand million
barreis
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Global Oil Reserves-to-Production Ratios, 2018

Oil reserves-to-production (R/P) ratios

Years
2018 by region History

150 = North Amarica = Middle East 150
®m S &Cer America ®m Africa
® Europe Asia Pacific
WIS = World

120

90

60

30

North S. & Cent. Europa cIs Migde Africa Asia ] 88 9% 98 03 o8 13 18 o

America America East Paific

8P Statistical Review of World Energy 2018,
©8Pp.lc.2018

The Countries with the Largest Oil Reserves
Countries with the largest proved oil reserves in 2018 (in billion barrels)

Venezuela @
Saudi Arabis @
Canada (@)

Iran (&) 156
Irag e 147

Russia @
kuwait €
uae ©
ush &
Libya @

CJOJS)

@statistaCharts  Source: BP

Percent of
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World Qil Production 1900-2080
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2060 208p
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1996
Field
Production
peaked (1014)
100
1992
ot 90 Thousands of
(% of water 80 barrels of oil
about 35% Perday
70
(thousands x
2009
Water Cut 0 Eorn;
(% of water
produced)- | 50
93%
40
1978 - 30
Discovery of
20
Reservoir Py
Oil production | 10
12

1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 2008 2009
Year

HISTORY OF THE SHERWOOD SANDSTONE RESERVOIR DEVELOPMENT, WYTCH FARM OILFIELD, DORSET.

Based on text data and diagrams given by Wahidiyat (2010). Available online; see this publication for more details.

See also Hogg et al. (1999) for discussion of options. lan West (c) 2011.

Trgovina sirove nafte, 2018

Trade flows worldwide (million tonnes)

us
Canada
Mexico
m S. & Cent. America
™ Europe
uCIS
® Middle East
m Africa
Asia Pacific

BP Statistical Review of World Energy 2019
©8pp.lc.2019
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Crude oil prices 1861-2018
US dollars per barrel, world events

Yom Kippur war
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Crude Qil Price
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0il product prices (Rotterdam)

Rotterdam prices and differentials to crude
US dollars per barrel

Product differentials to crude (Rotterdam products
minus Dated Brent)

& Gasoline 160 = Gasoline 40
® Gas oil = Gas ol
® High sulphur A m High sulphur
fuel oil 140 fuel oil [\ 30
20
And [0
o

03 04 05 08 07 08 09 10 11 12 13 14 16 16 17 18 0
Source: S&P Global Platts, © 2019, S&P Giobal Inc

03 04 05 06 07 0B 09 10 11 12 13 14 15 16 17 18 50
Source: S&F Global Platts, © 2019, S& Global Inc.
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U.K.

Oil Production per barrel Cost by Country

Brazil

$52.50

Canada

$48.80

United States

$41.00

Norway
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$35.40
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Libya
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WTI Oil Spot Price =
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Petrol is the Most Expensive Here
Average price per liter of Euro-super 95 in different European countries”

B Excluding taxes B Including taxes
italy M ll 0.534 1.540
The Netherlands 0.488 1.535
Greece 1= [ A ' 52+
Denmark & 1472
Finland 4— 0.526 1.462
portugal K0 2 46
Sweden §28 1432

Belgium Il 0551 & 1.399
United Kingdom Si& 0469 1.386
ireland ' W 0513 1379
@@ G *AsofMays 2017 R
@statistaCharts  Sources: Weekly Oil Bulletin, European Commission Statlsta E
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Prirodni Gas

Zemni ili prirodni gas je fosilno gorivo koje se najveéim dijelom (85 do 95
%) sastoji od metana (CH,), koji je najjednostavniji ugljovodonik bez
mirisa i ukusa.

Nezapaljiv je, ali eksplozivan.

Kao fosilno gorivo, prirodni gas ima ogranicene zalihe. Procjene su da bi
zalihe prirodnog gasa, uz danasnji nivo iskoristavanja, mogle potrajati jos
nekih sto godina.

Jedan od problema u vezi upotrebe prirodnosg gasa jeste u tome Sto se
udio metana u njemu moZe znacajno razlikovati, pa tako na primjer udio
metana u prirodnom gasu u Rusiji se kre¢e oko 98 % dok je u Holandiji taj
udio od 80 do 85 %.

Prije nego Sto se moZe koristiti kao gorivo, mora se podvrgnuti procesima
odstranjivanja primjesa.

57
Sastav Prirodnog gasa
Methane CH4 70-90%
Ethane C2H6
Propane C3Hs 0-20%
Butane C4H10
Carbon Dioxide CcO2 0-8%
Oxygen 02 0-0.2%
Nitrogen N2 0-5%
Hydrogen sulphide H2S 0-5%
Rare gases A, He, Ne, Xe trace
Tipicni sastav Prirodnog Gasa
59
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Proizvodnja prirodnog gasa, 2015
Top-15 natural gas producers
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Potvrdene rezerve prirodnog gasa

Distribution of proved gas reserves: 1998, 2008 and 2018

Percentage

W Middle East
mCis

Asia Pacific
m Africa
W North America
WS, & Cent. America
W Europe

2018
Total 196.9

trillion cubie
2008 metres
Total 170.2

1998 trillion culbric
Total 130.8 metres
trillion cubic:

metras

8P Statistical Review of World Energy 2019,
©8Pp.lc.2019

Rezerve prirodnog gasa, 2016

( PROVEN NATURAL GAS RESERVES |
TOP TEN COUNTRIES
RUSSIA 49 541.0
IRAN, LR. 33,500.0
QATAR 24,299.1
UNITED STATES 11,0110
TURKMENISTAN 9,904.2
SAUDI ARABIA 1 8,588.2
UAE. 6,091.0 giliiﬁr?
VENEZUELA . 5,701.5 MI;::'B
ALGERIA 5,404.0
NIGERIA 5,284.3
OTHERS 42,642.2
Source: 2016 OPEC Annual Statistical Bulletin
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Global Gas Reserves-to-Production Ratios

2018 by region History
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Major gas trade movements 2018
Trade flows worldwide (billion cubic metres)
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® 5 &Cent. America

w Middle East
m Africa
Asia Pacific =~ — LNG
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Source: Includes data from FGE MENAgas service, IHS. BP Statistical Review of World Energy 2019
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Gas prices
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W US Henry Hub | ‘
® Average German Import Price N
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 Netherlands TTF Index
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Gas consumption per capita 2018

Tonnes oil equivalent

e
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Fossil fuel rﬂiégyes

In billions of tons of carbon
Source: Energy Outlook 2007, Archer & Buffer!

Energy from Ice

Global distribution of methane

kel 96 160 675 hydrate deposits on the ocean floor
— Source: Klaudia & Sandler, 2005
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Arctic methane hydrate
deposits above and
below lower limit of DRILLING

permafrost
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Ugalj je gorivi sediment.

Sastoji se pretezno od ostataka, odnosno produkta raspada biljaka, a
nastao je od tresetista iz daleke proslosti.

Proces pougljenjisanja ostvaruje se postepenim povecavanjem
relativnog sadrzaja ugljenika (C) uz istovremeno smanjivanje relativnog
sadrzaja kiseonika (0,), azota (N,), vodonika (H,).

Desava se niz sukcesivnih pretvaranja:
* biljni ostaci i drvo - treset - lignit -mrki ugalj - kameni ugalj.

Heat

Zmmyls
Lignite Coal

Ugalj je je neobnovljivi izvor energije.
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(data sources: BP; Gapminder)
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Nalazista uglja

»z

Copyight © 2008 Compars Infobase Limied [

Map not 1 Scate

WORLD
COAL DEPOSITS

Potvrdene rezerve uglja
Distribution of proved coal reserves: 1998, 2008 and 2018

Percentage

Asia Pacific
® North America
mCis
m Europe
= Middle East & Africa
M S. & Cent. America

Total 1054782
milion tonnes

2008
Total 888301
millian tennes

1998
Total 1058811
million tonnes
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Rezerve uglja, 2016

'

( PROVEN COAL RESERVES

TOP TEN COUNTRIES

nrep stares
russiA [ 157010
crina [ 114,500
ausTraua [ 75.400
inoia [ co.500
cermany [ 40548
ukraNE [ 33873
kazaknsTan [ 33,600
soutH arrica [l s0.1s6
inoonesia [l 2s.017

orrer [ 7 53:

L Source: BP Statistical review of world energy 2016 )

Global Coal Reserves-to-Production Ratios
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Coal prices
US dollars per tonne

® Northwest Europe marker price

™ US Central Appalachian coal spot price index
Japan steam spot CIF price

® China Ginhuangdao spot price

Trendovi u potrosnji energije

Global energy by fuel

Primary energy consumption by fuel
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Sectors

Growth of energy demand in industry and transport slows...

Primary energy consumption
by end use sector®

Billiontoe
20

m Transport

m Industry*
5 | Non-combusted

Buildings l
o | [
i l

1970 1980 1990 2000 2010 2020 2030 2040

 Primary energy use in poweris allocated according tofinal sector electricity consumption
*Industry excludes non-combusted use of fuels

Sectors: Transport

Transport demand continues to be dominated by oil...

Transport energy consumption
by fueltype
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*Other includes biofuels, gas-to-liquids, coal-to-liquids, hydrogen

Transport energy consumption
growth by region
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Fuels: Oil

Mby/d

140

Liquids demand grows materially over the Outlook...

Liquids demand

m Cars

m Non-road
- mIndustry
m Power

1
111

m Trucks
Non-combusted
Buildings

2000 2010 2020 2030 2040

Cars include 2- and 3- wheelers. Trucks include most SUVs in North America.
Non-road includes aviation, marine andrail

Liquids demand growth

Mb/d, average annualgrowth
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Fuels: Natural gas

Gas consumption by sector
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Sectors: Transport

The passenger car parc grows substantially...

Passenger car parc by type

Billions of vehicles
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Fuel economy of new cars

Litres/z00km**

10
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*ICE vehicles includes hybrid vehicles which do not plug into the powergrid
**Based on the NEDC (New European Drive Cycle), gasolinefuel
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