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Energy policies towards decarbq@ation
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Where we are going:

* New actors
» Energy system integration

1, 2, 3 Packages
Liberalisation

 Unbundling RS - Carbon-neutral society
* Internal energy market —  Hydrogen
* New EU entities & NCs * Energy efficiency

Where we stand:

» Clean Energy Package
» Decentralisation

* Prosumers

* Energy efficiency

The European
Green Deal

von der Leyen Commission
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Internal Energy Market — electn(:lty/@d gas
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Clean Energy Market
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Energy system integration /Q
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« Consumer protection and é

empowerment
 Fit-for-purpose infrastructure
« Well-functioning markets
* Innovation and flexibility

* Integration of renewables and new

gases

« Dynamic regulation -
Source: https://science.sciencemag.org/content/360/6396/eaas9793
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https://science.sciencemag.org/content/360/6396/eaas9793

Energy system integration has several dimensions

0
W
L
N
' /i*‘f‘ RES Integration g
In a future, with a volatile
renewable energy source _ _ »
based power system, new = ﬁ Electrification

solutions will be needed

o Smart Grid
Decarbonisation — and
Digitalisatiot
Interlinkages between energy J
vectors allows us to optimise (1]
the resources and costs U Storage
— H,
Hydrogen Networks
and Markets & P2G -
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The Solar PV Auction 2020 in Portugal

Main results
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Pathway to the 80% renewables goal in 2030

AUCTIONS AS ENABLERS OF MATERIALIZATION OF MARKET TRENDS

2020 auction ensures regulatory stability of pathway started in 2019 and gives
participants an additional option that values storage

THE PATH SO FAR AND THE ROAD AHEAD
[GW]

9
66% 68% /
, 06% 2019
55% 8.9 +325% auction

42% fég

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2030

== Renewable penetration over electricity demand
Solar PV - additional 202_0
Solar PV - 2019 auction auction

ARe, MEDREG

High competition in the first auction resulted in world
record low bids

1GW awarded under the fixed tariff option, weighted
average FiT of €20.4/MWh, nominal

288MW awarded under the merchant option, weighted
contribution to the system of €21.35/MWh

Two remuneration options of 2019 auction are
maintained

Third option included for storage facilities associated
with solar generation

Is storage a price competitive solution in today's
market?
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2020 Solar PV Auction design

General Remuneration General Remuneration with

Guaranteed Remuneration .
without Storage Storage

Bids from the 3
revenue schemes are
converted into an one
single RATIO:

Net Preset Value for (%)
the system (NPV) in
€/MW, nominal money

AR, MEDREG

Contribution to SEN Reference Income Discount

Reference Tariff Discount
(€/MWh) (%)

AN online tool Translator
available for

participants to do the
calculation of the NPV
bids

auction Platform Engine

(NPV)

i=1

t t t
O [PC{ — PR x (1—d)} x H"] L cst | _ N\ [SDi x FC = RR x (1 = dd)]
NPV! —Z [+rx(+o)f NPV ‘Z(Hr)i NPV = M+rx(+o] -
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2020 Solar PV Auction design

2020 AUCTION DESIGN

Change of system to €/MW (nominal) to enable comparison with storage option.

Decision variables for last auction’s options remain the same

MERCHANT (NO STORAGE)
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Contribution

FIXED TARIFF

— Ref. tariff - right axis

= = Effec. Tariff - right axis

—— Capture curve - right axis
Contribution/payment - left axis

MERCHANT (WITH STORAGE)

— Ref. annual payment

= = Effec. annual payment

—— Benefit from option activation
Contribution/payment
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Note: all figures are nominal -
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2020 Solar PV Auction results

s, al PYOGERhclo’ GAdl. #Rond: Reglme
Leiloada Inicial
MVA MVA MVA
1 99 12 1184 | 11,96 99 19 | Comp. Fixa SEN
2 | 109 10 1081 | 9,92 109 8 | Prém.Fixo Flex.
3 99 10 990 | 1000 | 99 7 | Prém.Fixo Flex.
Comp. Fixa SEN
4 | 108 13 1303 | 120648 108 21 | Comp. Fixa SEN
Prém. Fixo Flex.
D 2 198 | 200 | 69 5 | Prém.FixoFlex.
6 99 9 891 | 9,00 99 20 | Prém. Fixo Flex.
7o A0 6 60 | 6,00 10 7 Prém. Var. Dif
o 7 70 7,00 10 8 | Comp.FixaSEN
9 10 4 40 | 400 10 8 | Comp.Fixa SEN
10 | 19 i 318 | 1674 | 19 7 | Prém.Fixo Flex.
11 19 7 133 | 7,00 19 19 | Prém.Fixo Flex.
12 19 22 418 | 22,00 19 23 | Prém.Fixo Flex.
MW %
Compensagao Fixa ao SEN 177 2642%
Prémio Variavel por Diferencas 10 1.49%
Prémio Fixo por Flexibilidade 483  7209%
Total 670  100,00%
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2020 Solar PV Auction results

I ; A Prémio | Comp. | Rem. | Prémio
Lote Regime Adjudicatario Quant.| Comp. Fixa SEN | Prém. Var. Dif | Prém.Fixo Flex VAL fie Ebasen| Gar Fiso
MVA €MVA/Ano MVA % MVA % €MVA/Ano €(MVA/Ano) €MWh €MWh €MWh
1| Comp. Fixa SEN Green Show - Lda 99 | 99 (729765 O 0 903616 3727
2 | Prém.Fixo Flex. Hanwha Q Cells GmbH 00| 0] |0 | 109 |20733% 795306 | -359%68 | | 4838
3 | Prém.FixoFlex. | EndesaGeneracion Portugal,SA 99 | 0 0 | 99 | 187.93% 721005 | -20467 15,06
| Comp. Fixa SEN Green Show -Lda 54 | 54 |790191 0 | 0 | 978437 4036
4 | Comp.Fixa SEN Green Show - Lda 4 | 4 |758739 0 | [ 0 | 939403 3875
| Prém. Fixo Flex. Hanwha Q Cells GmbH 5 | 0 0 | 50 |25502% 978437 | -51992 2655
5 | Prém. FixoFlex. | Iberdrola Renewables Portugal, SA | 69 | 0 0 | B9 | 14818% 568763 | -16146 825
6 | Prém.FixoFlex. |  HanwhaQCelsGmbH | 99 | 0 0 | | 99 |24486% 939493 | -48585 | 2481
7 | Prém.Var.Dif | Solarengoradar - Unipessoal,Lda. . 10 | 0 10 7330% 0 | 685441 ‘ BT
8 | Comp. Fixa SEN TAGENERGYSA 10 | 10 842293 0 | o | 795306 -3282
9 | Comp. Fixa SEN TAGENERGYSA 10 | 10 |642293 0 | 0 | - 795306 3282
10 | Prém. FixoFlex. Hanwha Q Cells GmbH 90| |0 | 19 [18793% 721005 | -20467 | 1506
11 | Prém. Fixo Flex. Hanwha Q Cells GmbH 19 | 0 0 19 | 23550% 903616 | -45445 2321
12 | Prém. Fixo Flex, Hanwha Q Cells GmbH 19 | 0 0 19 | 27631% 1060043 | -59133 30,20
670 177 "712656 10 '7330% 483 21788% 841805 -39525 -3640 11,14 -20,19
Total (MVA) #Hlotes Modalidade
Endesa Generacion Portugal, S.A. 99 1 Prémio Fixo por Flexibilidade
Green Show - Lda 157 2 Compensacao Fixa ao SEN
Hanwha Q Cells GmbH 315 6 Prémio Fixo por Flexibilidade
Iberdrola Renewables Portugal, S.A. 69 1 Prémio Fixo por Flexibilidade
Solarengoradar - Unipessoal, Lda. 10 1 Prémio varidvel por Diferenca
TAGENERGY SA 20 2 Compensacdo Fixa ao SEN
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2019-2021 Solar PV Solar Auctions worldwilde

(€/MWh)
70
61,95
.59,50 ® France
60 Greece ® ® Argélie
France
50
Malasia
®
40
India ® 31,16
30 3 Kasaguistan
Tunisia ®
Lo |Los Angeles POrtUBY (o15mbia

ldaho -
Brasil® ® @ pupai e
Macedonia
0
04/2019 10/2019

b Etiopiag Brasil

®
Greece

11,43

e
Abu Dhabi

04/2020

France

Germany 23,38
4755 4880 @

Hungary Tunisia
35,00
C
Albania

29,39 %
27,27
India

9,45
°
Saudi
Arabia

04/2021

24,45

11,14 India
.
Portugal

10/2020

20

MEDREG is co-funded
by the European Union



MEDREG

MEDREG

Via Fieno 3
20123 Milan | Italy

www.medreqg-requlators.org

0000®
Ea

MEDREG is co-funded by the European Union



http://www.medreg-regulators.org/
https://www.facebook.com/public/MedReg-MedReg
https://www.youtube.com/channel/UCdGSGw1_jSkZ0OhdkBSu6LQ
https://twitter.com/hashtag/medreg
https://it.linkedin.com/company/medreg
https://www.instagram.com/explore/tags/medreg/

