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EPIA's mission

Shape the regulatory environment to promote the growing market opportunity for solar in Europe
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+ Banks/Financial institutions  » Quality contrel & testing organisations
+ Consultancy fims * Renewablo energy associations  Metrolegyfinspection MATERIAL & COMPONENTS
* Event organisers * Research organisations . * Backsheets * Foils
* Governmental institutions  » Utilities y * Raw
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= Mational associations = Coating # Junction box & connection systems
+ Pastes/Metallisation  » Others
= TF gas
POWER SALES
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* Silicon
* Ingots
« Walers
* Calls
SYSTEMS Organic technologies
* System developers
= BIPV developers

* Installers
= System monitoring
+ Additional services
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* Wholesalers
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(BALANCE OF SYSTEM) * BIPV modules
« Storage + Mounting systems * CPV modules
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Market development in Europe

=\

E PI 30 years of
Excellence & Leadership



Born in Europe, PV is becoming mainstream globally
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Evolution of global PV cumulative installed capacity 2000-2013
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TOP 3 MARKETS
IN 2014:



Solar covers the power needs of 30 million EU households

90,000 —
81,488

80,000 — l
70,613

70,000 —

60,000 —
52,764

50,000 — |

40,000
30,608

30,000 — .

20,000 — 16,854

11,020 —
10,000 Sopg 6312 B
129 265 399 601 1806 2201 "o = . I
0 — = | |

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Spain B Czech Republic 1 Romania United Kingdom Bl Rest of Europe
B Germany Italy B Belgium France H Greece
B Total Europe (until 2003)

Evolution of European PV cumulative installed capacity 2000-2013

o\

E PI 30 years of
Excellence & Leadership



Market development until 2014 (preliminary)

Annual PV market in 2014: around 8 GW
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Solar PV: a key player in the energy transition
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1/3 of investments went to PV in the last 10 years

Renewable

Solar power is becoming a mainstream
source of energy

other RES 6%

Solar

26%
6as 34%

wind 34%

Source: EPIA, ESTELA, EU-OEA, EWEA, Platts PowerVision, PV CYCLE.
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PV will be a major clean power source by 2030
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A Global Market Qutlook Policy Driven scenario
A Global Market Outlook Moderate scenario
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—— Paradigm Shift scenario
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@ Share Paradigm Shift scenario
@ Share Accelerated scenario

@ Share Baseline scenario

@ NREAPs target 2020 (EU 27)



Solar PV in Japan: Key lessons learnt from
European experience
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KEY MESSAGE 1: Dynamic support mechanisms are key

Price of rooftop PV system in Germany Overview of retroactive and retrospective
changes in Europe
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KEY MESSAGE 2: Ensure flexibility in the system

_ly averages in the EU 27 - Flat profile of Py .

A= PV curtaled due to missing load
==PV curtailed due to grid restrictions
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Exploiting
options PV can
provide
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PV is smart grid
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E S i Meter
PV modules lrirarter Grid
E e e e LR PP Active and reactive power signals
------------------------------------- = Production schedules

THE SECOND MOST DEPLOYED “SMART GRID TECHNOLOGY”
AFTER SMART METERS

CONSUMERS BECOMING A SOURCE OF FLEXIBILITY
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Focus: PV capabilities to support system operation

Type of e @ x =
functionality Functionality name g EE & E
Technical Active Power Control X X X X
Active Power Delta Control Mode X X X
Active Power Limitation Control Mode X X X X
Active Power Gradient Control Mode X X X X
Frequency Sensing X X X
Frequency Sensitivity Mode (or Droop Control) X X
Active Power Setpoint Processing X X X X
Setpoint Priority Management X X X X
Temporary Active Power Increase e
Operational Ability to Calculate Actual Active Power Production X X
Power production forecast X X X
Communication and Control Interface X X X X X
Communication and Control Interface withtheSO X X X X X
Type of g
functionality Functionality name -
Technical Reactive Power Setpoint Processing X
Reactive Power Control Scheme X
Reactive Power Control X
Voltage Control X
Power Factor Control X
Reactive Power Provision X

Fast Possitive Sequence Reactive Current Injection Capability
Fast Active Current Reduction Capability
Fast Negative Sequence Current Provision
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State of the art capabilities:

Q provision based on V at the PCC
Remote P management (> = 30 kW)
Limited frequency sensitive mode

Advanced capabilities:

P management based on V at the PCC
Remote P management for small systems
Q provision based on set points

Q provision at night

Capabilities under investigation:

PV/others swarm management

negative sequence current provision (phase
imbalances),

harmonic compensation and damping
oscillations

Source: REserviceS 2014



KEY MESSAGE 3: reduce cost of capital via long-term signals

When cost of capital reaches 9%, it makes up 50% of the LCOE
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KEY MESSAGE 4. pilot the energy transition

Development of gross power production 1990-2014 in TWh
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Source: Agora Energiewende
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KEY MESSAGE 5: adapt market design

Energy-only markets
do not deliver

Ancillary service
markets do not
reflect variability

Challenges ahead:
governance and new
PV revenue streams
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(b) PV

Marginal economic value and annual flat-
block of power with increasing PV penetration

Source of graph: Ernest Orlando, Lawrence Berkeley
National Laboratory



Bridging the vision, not patching the present

2013 MARKET INCENTIVES AND ENABLERS

FiT WITH TENDER, 4% -
INCENTIVIZED
SELF-CONSUMPTION OR
NET-METERING, 3%
SELF-CONSUMPION AND
PURE COMPETIVE PV, 4%

DIRECT SUBSIDIES
AND TAX BREAKS, 16%

FEED IN
TARIFFS, 70%

RPS AND SIMILAR -
QUOTA-BASED
SCHEMES, 3%

SOURCE IEA PVPS

NEED FOR “SMART(er)” REGULATIONS TO:

ENABLE UNLOCK
PROSUMERS NEW BUSINESSES
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