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A growing electricity demand met by intermittent sources
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Global electricity use and generation in the Sustainable Development Scenario, 2019-70

Electricity generation

80

60

thousand TWh

40

20

5 1 B

2019 2040 2070

Variable renewables dominate the electricity generation mix in 2070 as emissions reach net-zero.
Buildings hold both the potential and responsibility to provide flexibility services.

Source: IEA (2020), Energy Technology Perspectives
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Thermal demand is set to be driving the peak load in key regions
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Cooling load profile in China, 2030
(Cooling demand of the Sustainable Development Scenario)
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Growing cooling demand may lead to additional power capacity needs of more than 150 GW in China by 2030.

Cooling storage systems and other flexibility measures need to address such variability in demand.

Source: IEA (2020), Energy Technology Perspectives



Building energy storage and integration in the 12d
ETP Clean Energy Technology Guide

Thermal storage technologies in buildings

Control systems e ) Smart thermostats
Storage &——— ¢ Thermal storage &——— ® |atent (phase change material) ®——=———-
© Thermo-chemical storage ™ Q@ Active latent heat storage S
(0 Combined latent and sensible storage system

Solid-liquid low temperature heat
Solid-liquid high temperature heat
Solid-liquid ice storage

Solid-liquid aqueous salt solution
Solid-liquid salt hydrates and paraffin
Solid-liquid fatty acid

Solid-liquid sugar alcohol
Solid-liquid salt

Liquid-gaseous

Solid-solid

Hot water tanks

Vacuum-insulated high-temperature water tank
Chilled water storage

Aquifer thermal energy storage
Borehole thermal energy storage
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® Underground thermal storage @ -
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Building integration technologies

Storage ® ® Electrical storage Solid state batteries, lithium ion batteries, redox flow battery
Control systems @ ® Demand response @ —_— Gamification device
Grid interaction e— ® Direct current building system e Interval/time of use meter © Electromechanical, radio-controlled switch

Smart meters

Open automated demand response

Virtual net metering - community scale solar

Direct current buildings, direct current microgrid system

© Double smart grid
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The ETP Clean Energy Technology Guide contains information for over 400 individual technology designs and
components across the whole energy system that contribute to achieving net-zero emissions.

Source: IEA (2020), ETP Clean Energy Technology Guide, https://www.iea.org/articles/etp-clean-energy-technology-guide



https://www.iea.org/articles/etp-clean-energy-technology-guide

Governments will need to play the decisive role Je

Buildings can support sustain both the rise of variable renewable energy sources and their integration to

the energy system. Effective policy toolkits must address five core areas:

1. Increase the adoption of building-integrated renewable energy capacity, including for renovations
2. Promote demand-side response, behind-the-meter and utility-scale storage infrastructure

3. Foster cross-sectoral collaboration for greater sector coupling and interoperability

4. Boost support for research, development and demonstration

5. Expand international technology collaboration






