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Evolving supply side

‘ transition: increasing intermittent

renewables
, £ J We review electrification policies in

With higher penetration levels of both intermittent renewables in the
electricity supply and sector coupling loads on the demand side, [

Policies promoting PV and wind energy

! arts _ | six jurisdictions (Switzerland, its
der_nand-S|de fle>§|b|I|ty needs are exeecte_d_ to increase [1]. The Demand.side fiexbily | neighbours and the EU) and four key
policy challenge is therefore two-fold: policies need to support the ‘ G domand-ce ity e ’ sector coupling technologies (electric

. . . . to connect supply and deman

elffuspe of new demand-side technologies, and they need to ' ot isuspoy oo mewsisnss ||| vehicles, heat pumps, electrolysers
iIncentivise these technologies to be used flexibly (Figure 1). " and new industrial loads). We collect
Importantly, policies should address existing barriers to demand- policies through a directed review in
side flexibility [2]. ’ search engines, legal databases,

; ; national energy strategies, existing
In this Work, we examine how different countries address both literature and |ega| documents of

Electrification in multiple sectors: first buildings heat and mobility,
Challenges. Furthermore, we track whether and how the focus of and then hard-to-abate sectors ’ energy regu|ator3_ For each po|icy,
electrification policymaking has shifted over time, from promoting . Polcies promoting h difusion ofsectorcouplingtechnologies | we classify the objective diffusion or
“simple” electrification, to also addressing systemic and promoting Evolving demand side with sector coupling flexibility and keep track of the
[ 1}) " g ] =time .
flexible™ electrification. Figure 1: Necessary coordination of demand-side flexibility policies phase-in and phase-out year.
with evolving supply and demand of electricity
. 2016, 2017 ., 2018 , 2019 , 2020 , 2021 , 2022 . 2023 , 2024

DSOs mandated to install * o . .
Switzerland smart meters (80% by 2027 Flexibility ownership is defined, and
flexibility must be included in system

planning by DSOs and TSO

The results of this study can be summarised into three key messages: _ _

DLC allowed in emergencies Clarification in law
« Technology diffusion policies are rather consistent across jurisdictions assessed but

industrial customers may participate.

uneven across technologies. Policy frameworks for electric vehicles and heat pumps are
more mature and their deployment has started. On the other hand, roadmaps and

Equigy platform to enable DSM aggregation into grid services

£ EU
strategies for electrolysers and industrial electrification have been enacted only after 2020, ST —— ey
if at all.
« Although in easy-to-abate sectors (transport and residential heating) electrification -— R ———
policies did not account for flexibility initially and came after the start of their diffusion, this | me——
is increasingly being corrected and flexibility needs are even anticipated for the diffusion
of assets in harder-to-abate sectors (Figure 2). b EE

TSO & DSO direct load control mechanisms in cases of emergency
* Regulations for demand-side flexibility are improving over time (Figure 3), although

Legal framework for Enedis (main DSO) launches annual local flexibility markets

barriers remain and persist unevenly across countries. Flexibility markets are opening at e T P P
both local and national scale. More advanced electricity tariffs (time-of-use, real-time Alldemend esponse ypes conpariipaten thecapacitymechenim

“Appel d’Offres d’Effacement” DR response market mechanism at TSO level Reduction of bid size from 1 MW + 1 MW steps to 1 MW + 0.1 MW steps

pricing and direct load control) are also being permitted by regulators.

TSO industrial load Min. bid size reduced Aggregation and participation of medium
interruptibility prod.  from 25 MWto 10 MW  voltage connection allowed

SWltzerIa nd EU Fra nce Germa ny Au Strla Ita |y Flexible connection agreements offered by TSO (since <2019) and DSO (since 2021)

EV V1G additional subsidy
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Public charging stations must be curtailable by DSOs
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Tax credit exclusively for V1G charging stations

49.8 EUR metering fee for customers refusing smart meters

Requirements for automated heating
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Update of smart meter
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a given objective

Electric vehicles
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Subsi dy for V1G chargers in commercial = 4.2 kW loads mut be controllable, in
campaign sector and municipalities exchange for reduced grid fees
enora Flexmarkt: pilot for local flexibility market Subsidy for PV +
Battery + V1G/V2G —
Medium voltage participation allowed in DR interruptibility product as of 2016, and reduction of min. bid size from 50 MW to 5 MW compared to 2013 launch systems e e el AU RICERS

flexibility through markets
Strategic grid reserve is established. DR allowed to participate, min. bid size of 5 MW and medium voltage connection allowed.
Generation and load cannot be aggregated together
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2 g o) Market-based TSO
. o interruptibility scheme.
L 10 10 E © All loadps allowed, 1 MW
= bids.
= Historical DR flexibility product for large industrial customers. The TSO directly activates the reduction, min. bid size is 1 MW
Equigy platform to enable DSM aggregation into grid services
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Figure 2: Evolution of diffusion and flexibility policies for EVs and electrolysers. “Any technology Figure 3: Demand-side flexibility provision policies over time, per jurisdiction. PRELIMINARY
applies to both. PRELIMINARY RESULTS. RESULTS.
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