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The digital transformation of the energy system EERRAMHFILIE 120
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Pre-digital energy systems are defined by unidirectional flows and distinct roles
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Pre-digital energy systems are defined by unidirectional flows and distinct roles, digital technologies enable a multi-
directional and highly integrated energy system
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Electricity and flexibility move to the heart of modern energy security [Je]
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Hour-to-hour adjustments required in power systems due to variability in demand, wind and solar PV, in the Stated Policies Scenario
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Flexibility requirements in China is expected to double by 2040. A wide set of distributed flexibility sources, including

storage and demand-response will be needed to ensure electricity security
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68 trillion 6875174 ]

14 PWh 14 ‘

Sources: UN (2019), World Population Prospects 2019; World Bank (2020), Data Bank: GDP, PPP (Constant 2017 International $); IEA (2020), Data and statistics
ITU (2020), Statistics; Cisco (2015), The History and Future of Internet Traffic; Cisco (2018), Cisco Visual Networking Index: Forecast and Trends, 2017-2022




Smart demand response %5 B&% 5K Mg [z 1ed
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Demand response programs — in buildings, industry and transport - could provide 185 GW of flexibility,
and avoid USD 270 billion of investment in new electricity infrastructure
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Integration of variable renewables 2& A T A] B & HER 1ed
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Digitalization can help integrate variable renewables by enabling grids to better match energy demand to times when
the sun is shining and the wind is blowing
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Smart charging of electric vehicles BB FEREFEE 1ed
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EVs smart charging would provide further flexibility to the grid Be

saving between USD 100-280 billion investment in new electricity infrastructure
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EVs hold the potential to be a prominent grid service provider
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Vehicle-to-grid potential relative to total generation capacity, 2030
(EV deployment of the Sustainable Development Scenario)
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Vehicle-to-grid services could unlock up to 600 GW of flexible capacity in 2030 (distributed across EV markets).
E|2030%F, AEFMESTRNEELC00F EMNREBRR(FMEBNSRETID).

Source: IEA (2020), Global Electric Vehicle Outlook 2020). All rights reserved.
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Harnessing demand-response
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Harnessing the Flexibility Potential #|FAR;EE/E N (e

Digitalisation enables flexibility to be harnessed at affordable costs, and in enough quantity.
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Demand Response Capacity
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Theoretical potential in 2020 of today’s potential is tapped
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Grids transform slowly — but digital is accelerating in many regions Ied
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Investment in networks by equipment type
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Investment in electricity grids is declining ... but technology is becoming smarter : Smart meters, utility automation and EV charging

infrastructure now make up more than 15% of total spending.
YEMHEREERD ... BEAEEL[EMER TaEER. BAENEMENSEFBEMIREIE S DIRAERML5%LLE,
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Towards smarter grids [ 5 & BER 12d

 Investments in operational procedures Investment in
procedures

- Updating current practises (including software enhancement)
- Use existing technology

- Updating procedures for new technology
Investment in

« Investments in policy and institutions policy and
L institutions
- Incentivising uptake
- Tracking of uptake and utilisation (including software)

- Requirements for new investments
Investment in

* Investment in hardware: smart-ready infrastructure hardware
- Sensors and Meters
- Connected appliances

To yield the benefits of digitalisation,

procedures, policy and institutions must support hardware

IEA 2021. All rights reserved. Page 15



Towards smarter grids
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+ Investments in operational procedures XI;a{EF2FRUIR

- Updating current practises (including software enhancement)

- Use existing technology

- Updating procedures for new technology
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- Incentivising uptake
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- Tracking of uptake and utilisation (including software)

- Requirements for new investments

« Investment in hardware: smart-ready infrastructure YT AE#HIIR 258

- Sensors and Meters
- Connected appliances
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Investment in
hardware

XHHB A RO IR BT

To yield the benefits of digitalisation, procedures, policy and institutions must

support hardware AT FHEBFEMIFL, BF. BURMNALAHFEY
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Application : Capturing flexibility from distributed generation ed
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managing energy use to match consumption and production and diminish congestions
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/ Load management to provide flexibility for the network 72 &AM LR B R E
O/ End consumers benefits from services provided to the power system
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Residential flexibility available to system operators
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Bidirectional smart meter W [F] & gEEB &=

Tariff incentives EBHMALE
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A wide range of policy options are necessary I"ZHBEEFELEN &0

Improve access to
energy-related data

Encourage technology and E- £ q .
business model innovation nsure adequate protection

including for regulated /.-~ frorg cyber SeCU(it)liand
companies ,@s ata privacy risks

Readiness for
o _ smart digitalised
Minimise negative power systems
environmental impacts NEEM=FILEA

RGBT ES
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Increase digital skills and plan Ood Ensure that energy markets
for job market transformation value digitally enabled flexibility

Ensure equitable access to digital
IEA 2021. All rights reserved. technology and |nfrastructu re Page 18

Strengthen trust in
digital technologies




Digital Demand-Driven Electricity Networks Initiative (SDEN) 1ad
BFFHRBNAIB DR EEBIN(SDEN)

» Aim of the Project — with the generous support of the Government of Italy, the IEA is providing
actionable guidance to policy makers on the policy, regulatory, technology and investment context
needed to accelerate progress on power system modernisation and effective utilisation of demand side
resources.

D E Bin—AEXMBAFRRESET, ErgREEENBRFEEREREK. BE. BANKRE
ERAEMAREERES, DUNREABS D RFNIEMBELFIAFTRAZR.

» A consultative expert group is contributing to the project, and advising in further developing project
activities — 1M EWERAEEXNZINBEHITHR, FRH—PKERINBENREZOEN
« Duration: 2020 — 2023 B{<: 2020 - 2023

 Outputs ER=H
- Inputs into G20 working group 12342 G20 TEH M 5
- Tools and policy guidance documents TEFfIKEKIES 34

- Pilot projects assessment guide to demonstrate the benefit digitalisation can bring for power
systems REHMFIL LB AR TR ERIN R I0E L 1EF




Energy efficiency is crucial for achieving global climate goals... 1ed
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CO, emissions reductions in the Sustainable Development Scenario relative to the Stated Policies Scenario
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Energy efficiency is expected to contribute over 40% of energy sector GHG abatement up to 2040.
A slowdown in energy efficiency today lessens the chance of meeting long-term climate goals.

Tt E|20404F, RERMENRERA VRESMERMBERTIIFEZ40%, §X, RRRMBHAFERE T IR KHSIXB TS,




The ideal energy efficiency policy packages BN ELHE Yo |
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