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Foreword

The International Energy Agency (IEA), founded in November 1974, is an autonomous body within
the framework of the Organisation for Economic@ueration and Developmer{OECD) which ca

ries out a comprehensive programme of energyoperation among its 23 member countries. The
European Commission also participates in the work of the Agency.

The IEA Photovoltaic Power Systems ProgrammeR\ESis one of thecollaborative R D agre-
ments established within the IEA and, since 1993, its participants have been conducting a variety of
joint projects in the applications of photovoltaic conversion of solar energy into electricity.

The 2 participating countries ar@ustralia (AUS), Austria (AUBglgium (BEL;anada (CANEGhina
(CHN)Denmark (DNK), France (FRA), Germany (DEU), Israel (ISR), Italy (ITA), Japan (JPN), Korea
(KOR), MalaysiiMYS) Mexico (MEX), the Netherlands (NLD), Norway (NOR), Portugal (BRT), S
(ESP), Sweden (SWE), Switzerland (TH&)and (THA)J,urkey(TUR)the United Kingdom (GBR)

and the United States of America (JSAhe European CommissiC)the European P#tovoltaic
Industry AssociatiofEPIA)the US Solar Electric Powersasiation(SEPA}fhe US Solar Energy-I

dustries Associatio(SEIAand the Copper Alliancare also members.

The overall programme is headed by an Executive Committee composed of one representative from
each participating countrgr organizationwhile the management of individual Tasks (researab pr

jects / activity areas) is the responsibility of Operating Agents. Information about the active and
completed tasks can be found on the {EXXPS website@ww.ieapvps.org
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http://www.iea-pvps.org/

Introduction

The objective of Task 1 of the IEA Photovoltaic Power Systems Progranenpedmote and facit

tate the exchange and dissemination of information on the technical, economic, environmental and
social aspects of PV power systems. Task Vitges support the broader PVPS objectives: ta-co
tribute to cost reduction of PV power applications, to increase awareness of the potential and value
of PV power systems, to foster the removal of both technical andtachnical barriers and tore

hance tehnology ceoperation. An important deliverable of Task 1 is the anndéBends in phab-
voltaic application&report. In parallel, National Survey Reports are produced annually by each Task
1 participant. This document is tlwuntry National Survey Report for the ye2013. Information

from this document will be used as input to the annual Trends in photovoltaic applications report.

The PVPS websiteww.ieapvps.orgalso plays an important role in disseminating informatiors-ari
ing from the programme, including national information.
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1 INSTALLATION DATA

The PV power system market is defined as the market of all nationally installed (terrestrial) PV
applications with &V capacity of 4&/ or more. A PV system consists of modules, invertets, ba
teries and all installation and control components for modules, inverters and batt€ibasr
applications such as small mobile devices are not considered in this report.

For thepurposes of this report, PV installations are included in20&3 statistics if the PV b
uleswere installedand connected to the griletween 1 January and 31 DecemBéx3, ak-
hough commissioning may have taken place at a later date.

1.1 Applications forPhotovoltaics

¢tKS GNIyYyaF2N¥YlaaAz2y 2F¥ GKS SySNHe aeaidsy Aa I O
nomic policy. The overall objective is an environmental friendly, reliable and economical feasible
energy supply. The German Federal Government pavedaviy for this target when announcing

the German Energy Concept in autumn 2(1J0 Moreover, it was decided in 2011 to terminate

the production of nuclear power until 2022. The goals are to be reached firstly by efficiemt ene
gy use and secondly by theeusf renewable energies. The German Energy Concept states that
renewable energies will contribute the major share to the energy mix of the future. With respect
to the electricity supply, the share for renewable energies has reached approx. 25 % of the gros
consumption of Germany in 2013. The aim of the German Energy Concept is to reach 35 % in
2020 and 80 % in 2050. Photovoltaic (PV) is a major part of this development driven lay the R
newable Energy Sources Act (E20G2) [2] on the one hand and a noticbke decrease of sy

tem prices on the other hand. More than half of the increase of renewable electricity production
can be allocated to PV.

Up to now, the main driving force for the PV market in GermanyedRenewable Energy

Sources Actin terms of acteving expansion targets for renewable energies in the electricity
AaSOG2NE GKS 99D A& (KS Y2ad STFSOUAGS TFdzyRAY 3
determines the procedure of grid access for renewable energies and guarantees favourable
Feda-in-Tariffs (FiT) for them. However, due to the successful but very fast increase in PV and
wind energy generation additional amendments to the EEG are announced from the mew Ge
man Government for the second half of the year 2014. For PV, the FiT depetits system

size and whether the system is ground mounted or attached to a building. AdtEfTare gue
anteed for an operation period of 20 years. It includes a monthly adapted degression rate of the
FiT, which depends on the previously installeccBpacity. This procedure tends to stimulate a
yearly installation of 2,5 3,5 GW.

Regarding the installation figures of 2013 the amendment has achieved its goal. The mew PV i
stallations in 2013 have a capacity of abolBBW. The decreasing installatisrigures cm-

bined with decreasing system prices and margins during the year caused a lot of finaricial diff
culties for German PV companies which often resulted in insolvency.

The FiT terminates at a total installed PV capacity of 52 GW. Meanwhile, treoBiaBS
measures for the integration of PV systems into the grid management.

In Germany, the responsibility for the renewable energies has been with the Federal Ministry for
the Environment, Nature Conservation and Nuclear Safety (BMU) until the ef@d ®f & order

to streamline the German energy policies the new federal government decided to concentrate
all energy related activities within the Federal Ministry for Economic Affairs and Energy (BMWi).
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Fig 1 Development of installed capacity for renewables-based electricity supply in Germany
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Ref. [3]
Fig.2 Development of electricity supply from renewable energy sources in Germany
160 — I Hydropower [ Photovoltaics
[0 Windenergy [ Geothermal energy 1526
I Biomass * 1435
140 ~
123.8
120 ~
<4
E 1048
=
£ 100 - 949
2 932 :
J; 88.3 ] -
S —
S g0 -
= 7.6
=
§ 62.5
; 60 — 566 ==
i=]
§ 45.1 45.6
v} w0 wo 385
253
189
20 ~
0
1990 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

* solid and liquid biomass, biogas, sewage gas, landfill gas and biogenic fraction of waste; ZSW according to Working Group on

Renewable Energy-Statistics (AGEE-Stat); as at February 2014; all figures provisional
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1.2 Total photovoltaic power installed

Snce the beginning of 2009 the owner of new PV systems are legally obliged to register their

systems at the German Federal Network Agedtsp

ly230§KSNJ 2 F FWdking f

a2 dzNDS

DNRdzL) 2y wSySgl 6f S -Stagf)BNArRing pnibehalfiotittie BIAE This group 9 9
supplies a lot of data for all renewable energies and in detail. Furthermore BSW supplies data

emphasised on the market developments. The fourth souice iii K S
O2fttSOGAY3 RFEGI (2
its list of companies working in the PV market updated quarterly.

0D¢LVUE

GDSNXI Y ¢N¥RS

adzLJLI2 NI F2NBA3IYy Ay@S

There are nearly no information about ajffid non domestic, gd connected centralized systems
or standalone systems in Germany because the electricity supply is completely connected to the
public grid. Therefore, there is no need for these systems and regarding the total installed capa

ity of PV, these systenase negligible estimated less thad '

and will not be mentioned in this report anymore.

A X 4 oA X~

Due to the official registration procedure by German Federal Network Agency the accuracy of
these data can be assumed better than + 1 %.

Snce 2009 AGEStat takes over the data the German Federal Network Agency.

Table 1: PV power installed during calendar year 2013

Submarket/ | off-grid off-grid non | grid-connected | grid-connected Total
application domestic |domestic distributed centralized
PV powerr-
n.n. n.n. 3.305 n.n. 3.305
stalled (kW)
Development of electricity supply from and installed capacity of photovoltaic plants in Germany
Fig.3
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Ref. [3]
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Development of installed capacity for renewable-based electricity generation in Germany since 1990

Fig.4 _ _
Data in thousand kilowatt
Installed capacity
Wind ener Wind ener o
Hydropower' 9 9y Photovoltaics Biomass? Geothermal energy  renewables-based
onshore offshore L
electricity
generation
1990 3982 55 0 2 679 0 4718
1995 4348 1,121 0 18 736 0 6,223
2000 4831 6,097 0 114 1,288 0 12,330
2001 4831 8,738 0 176 1412 0 15,157
2002 4937 11,976 0 296 1,615 0 18,824
2003 4953 14,593 0 435 2,330 0 22,311
2004 5,186 16,612 0 1,105 2,630 0 25,533
2005 5210 18,375 0 2,056 3,526 0 29,167
2008 5193 20,568 0 2,899 4,283 0 32,943
2007 5137 22,183 0 4,170 4723 3 36,216
2008 5,164 23815 0 6,120 5,256 3 40,358
2009 5340 25,632 60 10,566 5,995 7 47,601
2010 5407 27,012 168 17,554 8,599 7 56,748
2011 5625 28,857 203 25,039 7,148 7 66,880
2012 5,607 30,996 308 32,643 7,537 12 77,103
2013 5613 33,757 903 35,948 8,086 31 84,338

ZSW according to Working Group on Renewable Energy-Statistics (AGEE-Stat); as at February 2014; all figures provisional

'inclusion of installed capacity of pump storage power plants with natural inflow
2Includes biogenic solid fuels and liquid biomass, biogas, sewage gas and landfill gas and the biogenic fraction of waste (biogenic compenents of waste in waste incineration plants estimated at 50 percent)

Ref. [3]
Fig 5 Development of electricity supply from renewable energy sources in Germany since 1990
Data in million kilowatt hours
Hydropower’ Wind energy Wind energy Photovoltaics Biomass? Geothermal basgt{ energy shar.elln
onshore offshore energy electricity gross electricity
supply consumption

1990 17,426 " 0 1 1,435 0 18,933 34%
1995 21,780 1,500 0 7 2,010 0 25,297 4.7%
2000 21,732 9,513 0 60 4,731 0 36,036 6.2%
2001 22,733 10,509 0 76 5214 0 38,532 8.6%
2002 23,124 15,786 0 162 6,048 0 45,120 7.7%
2003 17,722 18,713 0 313 8,841 0 45,589 76%
2004 20,005 25,509 0 557 10,471 0 56,632 93%
2005 19,638 27,229 0 1,282 14,354 0 62,503 10.2%
2006 20,008 30,710 0 2,220 18,700 0 71,638 11.6 %
2007 21,170 39,713 0 3,075 24,363 0 88,321 14.2%
2008 20,443 40,574 0 4,420 27,792 17 93,247 15.1%
2009 19,031 38,610 38 6,583 30,578 18 94,859 16.3%
2010 20,953 37,619 174 11,729 34,307 27 104,810 17.0%
2011 17,671 48,315 568 19,599 37,603 18 123,775 204 %
2012 21,755 49,948 722 26,380 44,633 25 143,463 236%
2013 21,220 52,430 970 30,000 47,900 40 152,560 254 %

ZSW according to Working Group on Renewable Energy-Statistics (AGEE-Stat); as at February 2014; all figures provisional

'In the case of pumped storage plants: electricity generation from natural inflow only
2Includes biogenic solid fuels and liquid biomass, biogas, sewage gas and landfil gas and the biogenic fraction of waste (biogenic component of waste in waste incineration plants estimated at 50 percent); until 1988
only feed-in to the general supply grid

Ref. [3]
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Fig.6 Structure of renewables-based electricity supply in Germany 2013
Total: 152.6 billion kilowatt hours

Landfill gas 0.3 %
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~
Photovoltaics ————

Wind energy offshore 0.6 % /
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geothermal electricity supply is not shown due to small quantities involved; ZSW according to Working Group on Renewable
Energy-Statistics (AGEE-Stat); as at February 2014; all figures provisional

Ref. [3]

Fig.7 Renewable energy share of total primary energy consumption in Germany 2013
Total: 14,005.5 Petajoule *

Natural gas B

Y — Nuclear energy

_—— Renewable Energy Sources

—— Other energy carriers*™ 0.7 %

~—— Hard coal

Mineral oil ——

* Working Group on Energy Balances (AGEB);** other energy carriers: mine gas, non-renewable wastes and waste heat, pumping of
water and foreign trade balance for electricity; ZSW according to Working Group on Renewable Energy-Statistics (AGEE-Stat)
using AGEB data; as at February 2014; all figures provisional

Ref. [3]
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Fig.81 Gross electricity generation in Germany in 2013 (633 TWh* in total)
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* provisional  ** biogenic

Source: Working Group on Energy Balances (AGEB), Status: Februrary 2014

Ref. [3]
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