PV VALUE BEYOND ELECTRONS

James Watson, CEO, SolarPower Europe
Repowering Europe conference , 18 May 2016
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SolarPower Europe

SoIarPower Europe: Who we represent
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Key messages today

1. Solar PV must

energy

2. Solar PV value to the system must
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Solar PV: a solution to our energy (policy) challenges

The EU energy policy triumvirate

competitiveness

security of supply

sustainability
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Solar PV: A sustainable solution to our energy challenges

HEY

pollution climatechange wildlife
Rapid switch to renewable energy can
put Paris climate goals within reach
Increasing renewables to 36% of the global energy mix by 2030 would provide

about half emissions reduct arming to 2C, says
International Renewable Energy Agency

Countries can deliver on the promises of the historic Paris climate change
agreement by rapid scaling up wind and solar power to 369 of the global energy
mix by 2030, an intemational energy gathering will be told on Saturday.

The Intemational Renewable Energy Agency (Irena) meeting in Abu Dhabi - the
first major global gathering since Paris - is seen as an important test of countries’
readiness to put those plans into action,

Nearly 200 countries agreed to keep warming below 2C, and work towards a 1,5C
limit, during the Paris climate negotiations last month, Some 187 put forward
plans to cut greenhouse gas emissions,
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United Nations
14 Framework Convention on

Clean Energy

India and France Launch International Solar
Energy Alliance at COP21

ANNOUNCEMENT / 30 NOV, 2015

st solar energy in developing countries

onference in Paris on 30 November by Indian Prim




Solar PV: a solution to our energy (policy) challenges

The EU energy policy triumvirate

competitiveness

security of supply

sustainability
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Solar PV: Competitive today

CEOs of Engie and Shell recognise that solar will be the bedrock of
the energy system

Low Irradiation

Low Irradiation

Low hradiation °

LI\

° High Iradiation

High Irradiation

High Irradiation

v Europe

Source: SolarPower Europe on the basis of EU Commission data, 2014



Solar PV: Cost effective for all

Solar will bring lower energy bills for consumers and is accessible to all

Preisspielraum bei der Eigenversorgung fiir
Industrie-, Gewerbe- oder Haushaltskunden

Einsparungen durch Eigenversorgung fiir neue Anlagen {iber 10 kWp nach EEG 2014 [ct/kWh]

INDUSTRIE
inkl. Stromsteuer

GEWERBE

Einsparung Verminderte Arbeitspreis Einsparung Verminderte Arbeitspreis Einsparung Verminderte
EEG Industrie EEG Gewerbe EEG
Umlage (netta) Umlage (netta) Umlage

Strompreis: Durchschnittliche Arbeitspreise Juni 2015

Anteil EEG-Umlage auf Eigenverbrauch: 30 % bis Ende 2015; 35% bis Ende 2016;
danach 40% flr Inbetriebnahme ab 01.08.2014

Industrie: Jahresverbrauch 160 bis 20.000 MWh

Abbildung 3
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Sources: Sparen, Liefern , Pachten , BSW, June 2015. Solar for Social Housing,

The solar opportunity
for social housing

Energy costs are going up across the board. Average households
are now spending over 5% of their income on energy. The Office
of National Statistics further reports that the poorest fifth of
households spend more than double that on their energy bills.

These stark statistics can partly be explined by energy prices
rising at a faster rate than incomes. As a result, between 2002 and
2012 average spend on energy rose by 51% (Office of National
Statistics).

According to the Department for Energy and Climate Change
(DECC), the price for residential energy is expected to rise sharply
from 2014, with prices reaching 23.3p per un (KWh) in 2024. This
is an increase of 40% on the 2014 price of 13p per kWh, excluding
inflation.

SolarCentury




Solar PV: a solution to our energy (policy) challenges

The EU energy policy triumvirate

competitiveness

security of supply

sustainability
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Solar PV: Providing support services to the grid

Multifunctional PV System Technical Services
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Figure 16 Techmical services which con theoretically be offered by stote-ofsthe-art PV and P¥ebottery systems (53]

Source : ETIP PV Grid Integration White Paper, taken from K. Budenbender , M. Braun, T. Stetz, and P.
Strauss, i Mu |l t i f u rP¥ Byistenrs aOffering Additional Functionalites and Improving Grid | nt egr alti.on, 0
J. Distrib . Energy Resour., vol. 7, no. 2
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Solar PV: Decentralised systems are more resilient

Centralized Power  Clean, local power
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Key messages

1. Solar PV must
energy (policy) challenges

2. Solar PV value to the system must

maximised
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What is the true value of Solar PV in the system?

Which technology to chose?

Despite its lower cost, technology B will need more support payments than technology A.

Source: IEA - CEM Multilateral Wind & Solar Working Group meeting, 15 March 2016, Beijing

The PV system value is the difference between its costs and
benefits
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Solar PV system capabilities

Solar can provide grid services. We need the right regulatory
framework to activate them ina market -based approach .

PV PV and battery
Small scale Large scale Aggregation
Tech. Procedures Tech. Procedures Tech. Procedures
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PV can increase the value to the system
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We can do a lot with solar PV

arenot

I why

Inflexibility

FIGURE 8: EU POWER MIX 2005 (MW)

Waste, 4 508, 0.5%
Peat, 1, BO8, 0.2%
Geothermal. 819, 0.1%
Ocean, 263, 0.03%

CSP, 4,975, 0.5%
Biomass, 12 140, 1.3%

Fuel 0dl. 33,660, 3.T%
Solar PV, 95,350, 10.5%

Source: Wind in Power, 2015 EU statistics, EWEA
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Trading is low

Table 1: Intraday markets in selected European countries, including national consumption and intraday trading

data from 2012

——
Intraday Intrada Share of
. gate closure Intraday . ¥ national
Country 0 l::':?ur :::::ia{ ahead of market c::::::alﬁ trading § consumpti
P B delivery design T“,I:] Volume on
(min) on (TWh)  (yyyp) (%)
Denmark  Energinetdk  Elbas 60 Continuous 314 0.45 34
Réseau de
France Transport Epex Spot 45 Continuous 4341 22 0.5
d'Electricité
50Hertz,
Amprion, .
Germany T Epex Spot 45 Continuous 525.8 15.8 30
TransnetBW
UK National Grid 3?‘ Pover 60 Continuous 3176 104 33
Gestore dei
Ttaly Terna Mercati 255-690  Auction 2067 251 85
Energetic
Redes
Portugal Energéticas OMEL 135 Auction 46.2 52 11.3
MNacionals
Red Eléctrica :
Spain de Espafia OMEL 135 Auction 2402 46.8 19.5

Sources: Eurostat (2013), Websites of the grid operators and intraday ¢S mmm——s

Source : Working Paper Trading volumes in intraday markets : Theoretical
reference  model and empirical observations in selected European
markets, April 2015, Simon Hagemann and Christoph Weber
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We need a new framework fit for PV
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