Energie - Climat

Corfrie DHABIDE,
LT LE CLiMAT
VA BiEN.-

06-05-09 ;
fhagiappe@ulb.ac.be



(b) the past 1,000 years

NORTHERN HEMISPHERE

http://IPCC.org ou GIEC.org
ref <t>entre 1961 et 1990
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Les faits, I’interprétation

Comparaison entre la modelisation et les observations de I'augmentation des tempeératures depuis 1860
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les forgages (naturels + anthropiques) suffisent pour expliquer les variations observeées

(sans toutefois exclure la possibilité d’intervention d’autres forcages)




Impact of stabilising emissions versus stabilising concentrations of CO,

C0; emissions (Giga tonnes C per year) (0 concentration (ppm) Temperature change (C)
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Prédictions selon modeles IPCC
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Risk of water shortage
Risk of malaria

[l Risk of coastal flooding
Source:
Parry et al 2001

B Risk of hunger
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Latin America
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Share of Total Primary Energy Supply* in 2005

World
Monde : CO2-Secteur en %

Elec-Chal.
Ener-autre

Nuclear 6.3% 14,6
Hydro 2.2%

Comb. renew. & waste
10.0%

Geothermal/solar/wind
0.5%

Transport
Résid.
Agri-Commerce

EEEENE

Gas 20.7%

Coal 25.3%
Qil 35.0%

+/- 28 GtCO2

Dans le monde actuel: Nucléaire 6,3% - Renouvelables 12,7%



are of Total Primary Energy Supply* in 2005

Belgium

Comb. renew. & waste
2.9%

Nuclear 22.1% Geothermal/solar/wind
0.2%

Coal 9.1%

Qil 40.6%
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Comparatif - -tCO,/hab

MWh/ hab 10°
h
USA 01 s
Australie
Finlande O s
) / /
Russie 4,46 5,6 10,6 144
Jap 3 8 [ v
T | 69 62,2
Chine 1,58 1300
Brésil 1,95 183,9
- |Inde 0,457 1080
|Eu-OCDE 6,1 534




Mondialisation : est en cours - ne pourra pas s’interrompre
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. 1 5422,79 GtCO2
Inde de 1,1

~Chine de 5,06 a 25,37 GtCO2
~STOtal=R 6 GtCO2 !!!!
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Influence du % Nuc + Ren sur le E:Dz
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11 Intensité énergéetique - Intensité Carbone
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http://www.IEA.org les indicateurs 2004

France - Belgique

Share of Total Primary Energy Supply* in 2004
Share of Total Primary Energy Supply* in 2004

Belgium
France

Hydro 1.8%

Nuclear 21.6% Comb. renew. & waste 5 Geothermal/solar/wind

L-R-1T Nuclear 41.6% 0.1%
Gas 25.5% é Coal 10.2% i iM Coal 5.0%
Gas 14.3% Oil 32.8%

Oil 40.4%

275 Mt
58 Mtoe i

Fr 26,99 | 38/7¥| 6.22 | 52.2 | 4/7.8
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Protocole de Kyoto

EUROPEAN COz EMISSIONS

he EU-15 has a Kyoto target to cut greenhouse gas emissions by 8% on 1990 levels by 2012, the EU-10 (post 2004 members)
ddo not have a common target. This chart shows the EU-nations and their individual targets.

Notes:
Amounts are in megaton(Mt). One megaton is a billion kilograms.
Data available until 6 June 2006 is included. No reporting requirement over 2005.

EU-15 Countries. Pre-2004 members

CO, EMISSION IN MEGATON

COUNTRY

KYOTO TARGET

2003

2004

2012

LUXEMBOURG

11.3

12.7

9.14

AUSTRIA

92.5

91.3

658.68

SPAIN

407.4

427.9

332.79

DENMARK

73.6

658.1

54.77

ITALY

577.3

582.5

485.83

FINLAND

85.4

81.4

71.1

PORTUGAL

83.7

84.5

76.15

BELGIUM

147.6

147.9

135.87

IRELAND

68.4

68.5

63.03

2004 EMISSIONS OVER 2012 TARGET.
PERCENTAGE OF 2004 EMISSIONS REQUIRED TO CUT BACK

28%

24.8%

22.2%

19.6%

16.6%

12.7%

9.9%

8.1%

8.0%

NETHERLANDS

2154

217.8

201.45

7.5%

EU-15

4214.7

4227.4

3925.11

7.2%

GERMANY

1024.4

1015.3

971.67

4.3%

2004 EMISSIONS UNDER 2012 TARGET. PERCENTAGE UNDER TARGET

SWEDEN

70.9

69.9

75.35

7.2%

UNITED KINGDOM

658

659.3

671.9

1.9%

GREECE

137.2

137.6

138.82

0.9%

FRANCE

560.9

562.6

567.09

0.8%

EU-10 Countri

es. Post-2004 members

COUNTRY

CO, EMISSION IN MEGATON

KYOTO TARGET

2003

2004

2012

SLOVENIA

19.7

20.1

18.6

2004 EMISSIONS OVER 2012 TARGET.
PERCENTAGE OF 2004 EMISSIONS REQUIRED TO CUT BACK

7.5%

MALTA

3.1

3.2

No target

CYPRUS

9.2

8.9

No target

2004 EMISSIONS UNDER 2012 TARGET. PERCENTAGE UNDER TARGET *)

LITHUANIA

16.7

20.3

46.86

56.7%

LATVIA

10.7

10.7

23.82

55.1%

ESTONIA

21.2

21.3

39.23

HUNGARY

83.3

83.1

114.89

27.7%

POLAND

382.5

386.4

531.34

27.3%

SLOVAKIA

51.1

51

67.36

24.3%

CZECH REPUBLIC

147.5

147.1

180.58

18.5%

*) Growth in emissions is expected due to rapid growth of Eastern EU-economies.

Source: European Environment Agency(EEA).

En 2008 Définitivement HORS D’ATTEINTE en 2012
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FART DES EMNERGIES REMOUWELABLES DAMS L'ELECTRICITE DES ETATS MEMERES en 2004
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|a guerre du péetrole a commencé ?

THE USA 15 PREPARED T USE. FORCE
>7~_T0 PROTECT (T3 OIL SUPPLIES.

YES, WE MUST DE
EVERY'WHERE, o SEver

)

ves et exploitation pétraiitéres et gaziéres
JUCS wemm= Exislanls === En proet
Fganisaton des pays exponateurs

Troubles ou tensions

MDLHA‘E mts majeurs geiés O poimaies

I ar les Etats-Unis et le Royaume-Uni
oy 31 q ielles

] cwles éventelies dinterventions améncaines
ce militaire américano-britannique

{ TIME and EMEH':;TI1 Hl.ll'l"lhﬂr B Bases militaires permanentes’ ou faciés

utlisées a titre temporaire
""0 — ] Conseil de coopération du Galle (CCG) —tb.. Mavires d assaul el pore-avons
ETHIOPIE BABOUT] o I Autres liés aux Etats-Unis 1. Les Etats-Unis utiisent aussi une base adrienna britanmque
o 500 1000 kM Hargeisha *Damera ano"ﬁ!ﬁ sur i Bo do Diego Gardia, situde au coour do |'océan indien
! - ! ® Addis-Abeba 2 Somaliland

Sources . Energy Map of the Mdde East and Caspian Sea, Petsoleun Econcmist and Arthur Andersen, Londres, 2002 | Comité professonnel du pitrole (CPDP), Central Intalagence Agency's 2000 Maps and Pubkcations (C1A) FHILIPPE REKACEW!
United States Energy inform ation Adminestration (US-E1A) . O sation du raté de IAdantique nord (OTAN) | www Globalsecunty org | Unted States Department of Delense (US-DOD)

SOMALIE




Electricité - le cout des REN (surtout éolien)

en C0O2

Figure 7 Structure de la production électrique

hydraulique
iclassique + TGV
nucléaire +
cogénération

2000 2030 - Référence

2% 16%

o

18 24 heu;es

2030 - GES contraint sans nucléaire 2030 - GES contraint avec nucléaire

9
T2% 21% 0%

27%

51%
25% Vitesse du vent a
50 m au-dessus du
sol (m/s)
mNucléaire ~ BRES  @Charbon B Gaznaturel O Autre g_;
e 5
Source : PRIMES, BFP (juillet 2006), BFp (septembre 2006). 1-3.2

1MW Eolien(6H30/@ur) = 5,4 ktCO2 (+veille)

Ju (centrales a flamme)

EOLIEN : Moulin a vent gti pompe a fric ?



Colits Internes et Externes m€/kWh
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LES FILIERES CLASSIOUES

s Esters d'huiles ﬁ
*r.;!q- Huile d& colza Transestérification végétales __». Mélange

ou biodiesel ~ au gazole

- Huile de tournesal
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__f Canne & suere I w
”& Fermentation

SUCIDS v we . Mélange
[ Blé&, mais, a I'essence
{{IF#.MI'HI de terre = - amidon

Production mondiale de biodiesel (EMHV)
Production mondiale d'éthanol (2005) (2005)
total = 37 Mt (dont 80% utilisés par la carburation) total = 4Mt
M Brésil(Am. Latine) mUSA({Am.DuNord) ™Asie ®Europe ™ Autre
B Allemagne B Autres pays européens M France M ltalie MUSA MBrésil M Autres

2%
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AVANTAGES
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LES FILIERES DU FUTUR
Résidus agricoles ﬁ

i i | puilles) mlrm‘ﬂ:imiqut Synihé
: ynthése ; '
5 fl et forestiers  Gaz : Hydrocarbures .. Mélange | .
do synthise © #u garole )

{gazeilication)

r A

Voly w Fermantat | -
Cultures dédidas biochimique s '} = Mélange

. Bucrés
(taillis & croissance i l'essence

{hydrolyse :
rapide | araymatiasin) Ethanal

Délai : 5a 10 ans

Production par les algues ?

Besoin de CO2 ==> couplage "




Capture et Sequestration du CO,
I —

PIEGEAGE ET
STOCKAGE DU
DIOXYDE DE CARBONE

Resume 3 intention des décidenrs ot Resumé technigue

Stockage oceanigue
(navire ou gazeduc)

Figure RID.1. Schéma des installations éventuclles de PSC montrant les sources qui pourraient convenir, ainsi que les options de transport de
CO, et de stockage. (Avec la permission de CO2CRC)

Questions : Combien ¢a colte ? dangers potentiels ? a etudier




Couts en %PIB - Emission de CO, - COM
2030

160 - _ 35.00
140 \ 7 30,00
120
1 2500
[
100 5
— \ 1 20,00 «
= \\\ -2
En | EU — [ \h‘-._ o
3 - =~ A ) | | 1500 &
- ~_ |- S \ g
L [ =]
—T1 L
-l — 10,00
40 |
20 |+ 5,00
. a 0,00

Baseline Bpkil: BpkiStn BpkiSs BpklSns Bpk20 Bpk3On Bpk20s Bpk3lns

e Total CO2 — Final consumer energy costs —m— CO2Z final sectors

Contesté ! Tout depend du

reemploi et du prix du C




5SeZ CONSeNnsue
ge de
on jeudi soir de
e

d’opp@sition ':":gm.de D pourtant opposes au mecanisme de solidarité

g 12% du produit de la Vente des guotas aux pays ou la reconversion
“énergétiqu la plus lourde ( dont BE)

-guetas gratuits'e as centr- N
O gratuit en 2020

es autres produé as

E a obtenu que A Drig

le Developpement B#Bpre

# on va apprendre aux autres a faire gff qu’on ne fait pas chez nous #



EEA Report | No 5/2008 Table ES.1 Summary of planned measures and progress towards targets (by country)

Planned measures with quantified 2010 reductions projections

Greenhouse gas emission trends and
projections in Europe 2008 EU 2006 Net Kyoto

burden- | emissions Additional removal target

sharing | lower than Existing policies from projected

Tracking progress towards Kyoto targets or Kyoto Kyoto policies and and Use of Kyoto  carbon to be
Country target target? measures measures mechanisms sinks reached?

EU-15 - 8.0% No " W " " ez

Figure ES.1 EU-15 greenhouse gas emissions and projections for the Kyoto period EU-15 Member States
2008-2012 Austria -13.0%

Balgium -7.5%

Index 100 = base-year emissions
Denmark - 21.0%

Finland 0.0%

France 0.0 %

Germany - 21.0%

Greace +25.0%

Ireland +13.0%

Ttaly -65%

Luxembourg - 28.0%
Netherlands -60%

Additional policies and measures (- 3.3 %) Partugal +27.0%
Usa of Kyoto mechanisms (- 3.0 %) Spain +15.0 %
Use of carbon sinks (- 1.4 %) Swedean £a09%

United Kingdom —-12.5%
EU-12 Member States
Bulgaria -8.0%

Czech Republic - 8.0 %

Kyoto Protocol Cyprus na

commitment period Estonia
2008-2012

Hungary

Latvia

15 ——t——t——+— t ——t——t—— ——t——t—+—1
1580 1882 1094 1996 2000 2002 2004 2006 2008 2010 2012

Lithuania

Malta

Base-year leval Frojections with existing measures Poland

Romania

me Grognhouse gas emissions Projections with existing and additional measures,

use of carbon sinks and Kyoto mechanisms Slovak Republic
—— Kyoto target (2008-2012) Slovenia

-20% en 2020




The weorld’s first coal-fired power designed to capture and store
carbon dioxide (that it produces gan operations in Spremberg,
Germany.The development of this bon capture and storage (CCS)
technology IS seen by many experts essential to help the world cut
carbon-dioxide emissions in coal-fired@ower stations

Merci Madame, mais 30Mwh et rien n’est prévu pour les 210Twh

gui vont venir (couts prohibitifs??)



L. 137Twh

Evolution of Electricity Generation by Fuel from 1971 to 2005

Germany

BCoal MOl EGas ONuclear BHydro OComb. renew. & waste [ Geothermal/solarfwind

International : un sermon National : réélection
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a
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Information ou manipulation




PAUL SCHERRER [NSTITUT

Laboratory for Energy Syst:

Technolegy Assasn:ent
Greenhouse Gas emissions, average PWR in CH
upstream PWR downstream
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Laboratory for Energy Systs

Technology Assessment
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Greenhouse Gases from the Nuclear Energy Chain

g (CO,-Aq.)/kWh

300

250

200

150

100

50

W06

66-285
,Outliers" —r
10-130
217
16-55
1
0 W
57
Dones 2007 British Energy Weisser 2007  Fthenakis & Kim  Sustainabl, u ity of Storm v.
2005 2007 Development Sidney (ISA) Leeuwen &
Commission 2008 Smith 2005

“Outliers”

ISA (2006)
+ Diffusion accounts for a high proportion of total enrichment
* Complete energy chain relies largely on hard coal as the primary fuel source
* Maximum value: Uses a very low uranium concentration in the mined uranium ore

Storm van Leeuwen & Smith (2005)
Much criticism from other experts and the criticism is supported by our own research:

* Methodology & assumptions are questionable and partly not transparent
* Used a lot of very old references
* Energy use in the nuclear cycle is systematically overestimated
— exaggerated CO,-emissions
* Current practice of uranium mining is not analysed correctly, especially for low
concentrations in uranium ore — for Switzerland and W.Europe it is not relevant.
* Detailed research must be conducted of low concentration uranium ore mining, taking

tarhrnalamicaal Aavalsammante intA AaReidarati~l
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Rien ne se passe
C'était faux

| Cela arrive

C'était vrai

A nous (?) de jouer !l

Pat M&M
fhagiappe@ulb.ac.be
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(b) the past 1,000 years

NORTHERN HEMISPHERE

http://IPCC.org ou GIEC.org
ref <t>entre 1961 et 1990

Departures in temperature (°C)
from the 1961 to 1990 average

. - e 5o T, TR e i ST b i o e M e 0 i
Data from thermometers (red) and from tree rings, T -
corals, ice cores and historical records (blue).
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Les faits, I’interprétation

Comparaison entre la modelisation et les observations de I'augmentation des tempeératures depuis 1860

Anomalies thermigues en “C Anomalies themiques en “C
1.0 7 . B R By r 1.0
] (a) Forcage naturel uniguement [ ] (b) Forcage anthroplque uniquement [F
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Anomalies themmigques en “C
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1850

les forgages (naturels + anthropiques) suffisent pour expliquer les variations observeées

(sans toutefois exclure la possibilité d’intervention d’autres forcages)




Impact of stabilising emissions versus stabilising concentrations of CO,

C0; emissions (Giga tonnes C per year) (0 concentration (ppm) Temperature change (C)
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Dépendance énergeétique EU
2006 : 50%- 2030 : 70%0

Figure 1. EU Energy Consumption Table 1: Imported Gas and Gas from Russia

Dependence on Total Gas Consumed,

EU Energy Consumption by Source -2005 Country Imported Gas, 2005 | Imported from Russia
£

Austria 88% T4%

Czech Republic 98% T0%

Hy droelectric Estonia 100%% 100%

4% France 98% 26%

Finland 100%% 100%%

Renew ables
Germany 81% 39%

Italy 85% 30%

Poland T0% 50%

Source: BP Statistical Review of Energy 2005. Source: International Energy Agency; Eurostat; British Petroleum.

Cartel in the Cards 17/03/2007

M "Gas OPEC™ to be Created in Doha Mext Month

has learmed that last week some of the world's leading
natural gas exporters reached a final agreement on the creation of a so-
called "‘gas M The consortium of gas-rich countries, which at the
moment includes Russia, Ilran, Qatar, Venezuela, and Algeria, is due to be
formally organized in the Qatari capital of Doha on April 9. The
appearance of such a powerful player in the energy arena will
undoubtedly meet with an extremely negative reaction from the United
States and the .
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Jons: arrét des essais nucléaires militaires (1971)
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enrayer les émissions de GE

ontre-waidtes : les renouvelables peuvent a court terme
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Capture et Sequestration du CO,
I —

PIEGEAGE ET
STOCKAGE DU
DIOXYDE DE CARBONE

Resume 3 intention des décidenrs ot Resumé technigue

Stockage oceanigue
(navire ou gazeduc)

Figure RID.1. Schéma des installations éventuclles de PSC montrant les sources qui pourraient convenir, ainsi que les options de transport de
CO, et de stockage. (Avec la permission de CO2CRC)

Questions : Combien ¢a colte ? dangers potentiels ? a etudier




LES FILIERES CLASSIOUES
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Production mondiale de biodiesel (EMHV)
Production mondiale d'éthanol (2005) (2005)
total = 37 Mt (dont 80% utilisés par la carburation) total = 4Mt
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LES FILIERES DU FUTUR
Résidus agricoles ﬁ
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Délai : 5a 10 ans

Production par les algues ?

Besoin de CO2 ==> couplage "
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