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Electricity generation and capacity by source, 2018 and 2050(TWh/yr and GW)
in the 1.5°C Scenario

nE

T 8

Electricity generation (TWh) Electricity capacity (GW)
90,000 2050 35,000 2050
: RE:90% ~— : RE:92%
VRE : 63% VRE : 74%
30,000
75,000 ’
. =
60,000 25,000
20,000
45000 —— 201 8 —
RE : 25% 15,000 2018
30,000 —— VRE: 10% S RE : 33%
10,000 —— ;5 y
- ’ VRE : 15%
o - = ==
] —
0 0
* *
2018 Where we need 2018 Where we need
to be (1.5-S) to be (1.5-S)
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Note : 1.5-S = 1.5°C Scenario; CSP = concentrating solar power; GW = gigawatts; PES = Planned Energy Scenario;
PV = photovoltaic; RE = renewable energy; TWh/yr = terawatt hours per year; VRE = variable renewable energy.

1)  https://www.bbc.co.uk/news/world-59277788
2)  https://www.mofa.go.kr/www/brd/m_4080/view.do?seq=371966
3) https://irena.org/publications/2021/Jun/World-Energy-Transitions-Outlook
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4)  https.//www.pnas.org/doi/10.1073/pnas.1917165118
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GLOBAL PLUG-IN VEGICLE SALES EVvowmes  Lithium Battery Prices Plunge
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5)  https://www.statista.com/chart/26845/global-electric-car-sales/
6) https://www.statista.com/chart/
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7)  https://news.bloomberglaw.com/environment-and-energy/electric-vehicles-to-drive-massive-battery-demand-bnef-chart
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RethinkXA}2| Rethinking Energy 2020-2030

100% Solar, Wind, and Batteries is the Cheapest System by 2030

Falling costs drive technology disruptions. Solar and wind are already the cheapest » We are beyond the
new generation options, and cost less than existing coal, gas, and nuclear power rupture point, and
plants in many areas. The cost of SWB systems will fall another 70% by 2030, making the bulk of disruption
disruption inevitable. will unfold rapidly

over the next decade.

» Electricity from
a 100% SWB system
in 2030 will cost less

—-46% tf_\an 3 cents per
N | kilowatt-hour.
- 43% -80% R )
72% 20x R —l 45x » New investments in
coal, gas, or nuclear

power is financially
unviable.

$/kWh (logarithmic plot) —-87%

-82%

A

ESSe > =%

» Existing coal, gas,

and nuclear assets
2010 2020 2030 2010 2020 2030 2010 2020 2030 will be stranded.

100% SWB System Simulation
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Figure 18. The Clean Energy U-Curve for Texas Figure 23, Texas Super Power - Energy Use
$400 Comparison by Sector
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830 - Lowest Cost 100% SWB System = Super Power
=
2 $300
3 In +28% nt - Lowest Cost 100% SWB System
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Source : RethinkX Source : Rethinkx
The Clean Energy U-Curve for Texas shows that there is a nonlinear tradeoff relationship between generation capacity This chart shows that super power output in Texas would be large enough to offset a substantial fraction of al other
and battery energy storage. Most conventional analyses to date have assumed that building more than 1.5x generation energy use in the state, and that modest increases in capital investment yield disproportionately large increases in
capacity is infeasible, and as a result many weeks of battery energy storage would be required at enormous cost. super power. If Texas chose to invest in an additional 20% in its 100% SWB system, the super power output could be
Using the Clean Energy U-Curve, our analysis shows that in Texas the most affordable combination of these technologies used to replace most if not allfossil fuel use in the residential, commercial, and road transportation sectors combined
comprises 49x generation capacity with only 49 hours of battery energy storage for a total system capex of $197 billion (assuming electrification of vehicles and heating).

This is much less expensive than most conventional analyses have claimed
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Table 5. Texas System Electricity Cost with Super Power Investment and Utilization

() 0
Lowest Cost 100% Lovgest %ost 100% Lowest Cost 100%
SWB System WB System SWB System
+ 10% Investment +20% Investment
0% Super Power 3.5 cents/ 3.9 cents/ 4.2 cents/
Utilization kilowatt-hour kilowatt-hour kilowatt-hour
50% Super Power 2.2 cents/ 2.0 cents/ 1.9 cents/
Utilization kilowatt-hour kilowatt-hour kilowatt-hour
100% Super Power 1.6 cents/ 1.3 cents/ 1.3 cents/
Utilization kilowatt-hour kilowatt-hour kilowatt-hour

Souce : RethinkX
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