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4,800 TW/yr (Total)

POWER DEMAND WILL GO DOWN DUE TO HIGHER EFFICIENCY AND UP
DUE TO ADDITIONAL DEMAND FROM TRANSPORT AND BUILDING

HEATING

Other —



A COMBINATION OF SOLAR & WIND IS BENEFICIAL FOR
BALANCING PURPOSES

Energy production mix over the year, TWh per week

40% RES 60% RES 80% RES

30% CCS 20% CCS 10% CCS
30% nuclear 20% nuclear

10% nuclear

1357 9111315171921232527 2931333537 39414345474951
Week

1357 9111315171921 232527293133 3537 39 41 43 45 47 49 51
Week

1357 9111315171921232572729 313335373941 4345474951
Week




GRID CAPACITY REDUCES VARIABILITY IN BOTH DAILY & SEASONAL

DEMAND FLUCTUATIONS

Regionaldemand variation from average over the year
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INTER-REGIONAL TRANSMISSION REQUIREMENTS
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2010 2050
Existing Capacity Total Transmission Requirements
Assuming 80% RES & 20% DR
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This graphis in GW km, accounting
forthe length of grid to be built

THE RATE OF GRID INVESTMENTS COMPARED TO
HISTORIC LEVELS
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Maximal reserve requirement!, GW

Region

80% RES 60% RES 40% RES

UK & Ireland
France

Iberia

Nordic

Benelux & Germany
Central-Europe
Poland & Baltic
South East Europe
Italy & Malta




CURTAILMENT IS KEPT LOW THROUGH GRID EXPANSION AND BACK-UP
CAPACITY

2050, GW
Transmission & generation capacity requirements
RES curtail-

Pathways DR, % Transmission Back-up and balancing ment’!, %

Requirements on top of the baseline

80% RES 0
10% CCS
10% nuclear 20

255 o

60% RES 0 100 205 o
20% CCS
20% nuclear 20 85 o
40% RES 0 S 150 o
30% CCS
30% nuclear 20 50 °




DEMAND RESPONSE CAN REDUCE GRID AND BACK UP
INVESTMENTS BY 20-30%

Optimized, DR assumptions: Baseline — 0%, 40, 60 & 80% RES - 0% to 20%

Additional transmission and

Additional back up capacity and back up capex
GW EUR bn over 40 years
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LOW CARBON TECHNOLOGY COSTS DECREASE WHILE GAS PLANT
COSTS INCREASE

Cost of conventional gas versus low carbon technologies, € per MWh

Gas plants

2010 2020 2030 2040 2050
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THE COST OF THE DECARBONIZED PATHWAYS AND THE BASELINE
ARE LIKELY TO DIFFER LESS THAN € 250 PER YEAR PER HOUSEHOLD

Advantage of
decarbonized 25% higher
pathways in
€/year/household
Coal $109/t
Gas $14.80/mmBTU

Oil $115/bbl
CO2 price €20/t

25% lower

50% lower 50% higher

Solar PV 15%
CCS 8%
Wind 5%

Technology
learning rates



CAPITAL FOR POWER GENERATION WOULD MORE THAN DOUBLE IN

THE NEXT 15 YEARS

Annual Capex development per pathway

(EUR billions per year)
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NOTE: Energy prices are a weighted average of prices faced by consumers weighted by the
shares of consumption of different fuels

SOURCE: Roadmap 2050 Technical Analysis
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