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;;7 Energy Transition

U Energy transition is generally defined as a long-term structural
change in energy systems.

Developed Country

Energy
Local Enerev Subpl Eled"ﬁcat'on Energy for All 2 Decarbonization
gy Supply (100% Electrification) Decentralization
De\relopmg Country Energy

Electrification Transition
Yoc| Encrey sarnly Energy for All Decarbonization
(100% Electrification) Decentralization

Leapfrogging




;;7 Decarbonization
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;;7 Decentralization
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;;7 Flexibility is Key in Future Energy Systems

From: http://www.gaccsouth.com/fileadmin/ahk_atlanta/Bilder/Consulting/Federal_Projects/Energiedialog/8_DEUCHERT_-_Ancillary_services_etc..pdf -




Unlocking System Flexibility




;;7 Flexibility Needs/Sources

Flexibility needs Flexibility sources
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From: REEEM Innovation and Technology Roadmap: Energy Storage Application, REEEM, 2017




;;7 Relevant Dimensions for Unlocking System Flexibility

TR Institutional
Roles and responsibilities (“Who”)
: __ i Policy, regulatory and
Technical rules and economic incentives market frameworks (“How”)
Dispatchable |§ State-of-the- | Demand-side Electricity Hardware and
generation art VRE resources storage infrastructure
(“What”)

Grid infrastructure

From: Tracking Clean Energy Progress, IEA, 2018




Demand Response




;;7 Types of Demand Response

Time-of-use Day ahead Real time pricing/
prices hourly pricing Critical Peak Pricing

Year(s)/ Day ahead Day of
Months ahead (D-1) dispatch/use

Real time

From: https://ec.europa.eu/energy/sites/ener/files/documents/demand_response_ia_study_final_report_12-08-2016.pdf




©

Energy value

> Adapt load patterns to balance
supply and demand

3

Flexibility value

> Provide flexible/reliable reserves for
TSOs to balance the power system

17 Value of Demand Response

)

Capacity value

> Avoid investment in peak generation
to ensure adequacy

(@)

Network value

> Balance supply and demand locally
to avoid congestion / network invt

From: http://www.europarl.europa.eu/cmsdata/119723/2_Verhaeghe_%20ITRE_300517.pdf




;7 Barriers for Demand Response

Barriers for demand response

market model or market products
DSO regulation

requirements for participation

measurement and verification

other
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From: https://economie.fgov.be/sites/default/files/Files/Event/170912%20iSGAN/Session-2-Flexibility-around-the-world-Pieter-Vingerhoets.pdf




Recommendation




«177 No Silver Bullet
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Consumer Participations

Be rewarded for
reducing your electricity
consumption during Demand
periods of high energy Response
prices. Programme

Show your commitment
to sustainability by
considering renewable
energy options.

Demand-side
Management

From 2H 2018, all
consumers can choose Full Retail
their electricity plans to Competition

cater to their needs.

Interruptible
Load
Programme

Since 2015, batteries can
participate in the

frequency regulation
market.

Diversify your revenue
streams by being paid to
be on standby in
response to system
contingency events.




;7 Structured Action Plan

1 2 3 4

Increase customer Map the potential for Promote demand Promote demand
awareness of demand side side flexibility by side flexibility by
demand side flexibility and identify giving customers creating incentives

flexibility aids to realising the information on for customers to offer
potential practically options their flexibility to

actors

4
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From: https://www.ei.se/Documents/Publikationer/rapporter_och_pm/Rapporter%202017/Ei_R2017_10.pdf




27 Market Design (1)
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From: http://www.europarl.europa.eu/cmsdata/119723/2_Verhaeghe_%20ITRE_300517.pdf




JY Market Design (2)
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From: http://www.europarl.europa.eu/cmsdata/119723/2_Verhaeghe_%20ITRE_300517.pdf




;;7 Market Design (3)
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From: http://www.europarl.europa.eu/cmsdata/119723/2 Verhaeghe_%20ITRE_300517.pdf




Thank you!




27 Ordering of Different Electricity Market

Moment of delivery

-
Forward and future|| po ahead market || Intra-day market
L market

Balancing market: Balancing market:
procurement of reserves (reserve market) imbalance settlement
M

From: https://set.kuleuven.be/ei/images/El_factsheet8_eng.pdf/




Supports for Renewable Energy

(1) FIT (2) FIP (difference)-CfD

subsidy subsidy (difference premium}
BEmarket price

Hmarket price

Premim paid for the
differecne between strike

price and market price

Fixed tariff regardless
marketprice

| Purchase obligation | Obligation) Direct marketing |
Example: Japan(2012-) Example: Germany(2014-)U.K. (2013-)
(3) FIP (fixed) (4) RPS

subsidy mmarket price RE Value

Emarket price

Purchage price

Fixed premium ig paid on

top of market price determined through

| Optional) Direct marketing Procurement of obliged amount |
Example: Spain(1998-2012) Example: Japan{2003-2012)

From: https://eneken.ieej.or.jp/data/6330.pdf
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