


EDF LUMINUS VISION

Help customers ST CENT B Provide affordable
save ener low carbon security of suppl
By generation y PP

A
- .,



PERFORMANCE




RINGVAART: SINGLE SHAFT CCGT
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PERFORMANCE
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http://eportal.rsrc.int/irj/portal/userdetail?DynamicParameter=UNAME%3DMWE
http://eportal.rsrc.int/irj/portal/userdetail?DynamicParameter=UNAME%3DMWE

PERFORMANCE CCGT SERAING IN STRATEGIC RESERVE

(DELIVERY TEST TO FULL POWER 10/2/2016)
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EMISSIONS

NOy and S0, emissions Belgian energy sector

CO:2 emissions Belgian energy production sector 100
m NOx emissions 502 emissions
under 'EU-ETS'
EU'N "
2000 T 17,60
17,25 14
16,49 =
N% § 60
I ' 14,00 =
,g.IS,OO 13,09 12,15 - g
=S iz 14 2
I =]
£ 10,00 £
£
=
5,00 20
0,00 ] ;
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 ) Ny 5 o L P & D N A s s s e
) ] o o . ‘\ > -
> S I S O R O S
¢
=

luminus 8



EMISSIONS — COMPARED TO OTHER SECTORS
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BELGIAN GENERATION PARK KEEPS PERFORMING WELL ON CO,
EMISSIONS AND CAN EXPORT LOW CARBON ENERGY

Country 2016 2026 2030
gCO, emissions/kWh
electricity generated

Netherlands 505 gCco,/kwh 357 gCco,/kWh 314 gco,/kWh
France 46 gCO,/kWh 25 gCO,/kWh 16 gCO,/kWh

Germany 492 gCO,/kWh 518 gCo.,/kwh 450 gCO,/kWh
UK 435 gCO,/kWh 171 gCco,/kwh 114 gCco,/kWh

Belgium 195 gco,/kwh 277-288 gCO,/kwh | 267 - 265

LOW — HIGH capacity gCO,/kWh
scenario

NL, FR, GER, UK values calculated based on PRIMES results (REF 2016)
L] BE values based on EnergyVille model results

luminus 10
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GROWING SHARE OF RENEWABLES DOES NOT
REDUCE NEED FOR THERMAL CAPACITY
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52014SC0015:EN:NOT

BELGIUM NEEDS GAS FIRED ASSETS
TO SECURE SYSTEM ADEQUACY

Scenario Full nuclear phase out |2 GW Nuclear
Figures for 2030 prolongation (10y)

Elia 2300 MW existing gas 2300 MW existing gas
fired power plants fired power plants
+ 3600 MW new plants + 1600 MW new plants

Study Federal Planning 2300 MW existing gas 2300 MW existing gas

Bureau fired power plants fired power plants

+ 4200 MW new plants + 700 MW new plants
Study Albrecht 5000 MW CCGT 3000 MW CCGT

+ 2550 MW of OCGT + 2750 MW of OCGT

(new and existing) (new and existing)
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LARGE BACK-UP NEEDS TO INTEGRATE

VARIABILITY OF RENEWABLES
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DUNKELFLAUTE
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“Nothing lasts and yet
nothing passes either, and
nothing passes just because
nothing lasts.”

— Philip Roth, The Human Stain



TRANSITION TO LOW CARBON GENERATION
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MARKET FUNDAMENTALS: THE MERIT ORDER

Demand curve (€/MWh)

4 Demand curve (€/MWh) During severe winter conditions
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COAL, INTERCONNECTORS AND RENEWABLE ENERGY SOURCES

HAVE A STRUCTURAL DOWNWARD PRESSURE ON POWER PRICES

Y+1 Future baseload power price evolution
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COAL PLANTS STILL HAVE LARGER MARGINS

THAN GAS FIRED PLANTS

Clean Dark Spread Clean Spark Spread (no negative values)
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TEMPORARY MARKET REVIVAL

MAINTENANCE FREE, EFFICIENT CCGT CAN RETURN TO THE MARKET

Clean Spark Spread evolution BE
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CURRENT MARKET REVIVAL IS SUFFICIENT TO COVER OPERATIONAL

COSTS OF EXISTING CCGT’S WITHOUT MAJOR OVERHAUL

Expected annual revenue compared to needed levels to cover fixed
operational costs (FOM) and investment costs new and refurbished CCGT
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EUR/MW refurbished CCGT (3)

40.000

20.000

21.250 EUR/MW FOM (2)

2019 2020 2021

q

» - eDF (1) CREG (2)1719 25/01/2018 Note relative aux évolutions marquantes sur les marchés de gros belges de I'électricité et du gaz naturel en 2017
N lwumin (2) Elia, november 2017, Electricity scenarios for Belgium towards 2050 Elia’s quantified study on the energy transition in 2030 and 2040 29
u us (3) CAPEX refurbishment = 20% to 35% of CAPEX new investment
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https://unsplash.com/photos/N561DZ3NfVM?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/search/photos/camping-gas?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

