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Disclaimer

IMPORTANT LEGAL NOTICE

This presentation does not constitute or form part of, and should not be construed as, an offer or invitation to subscribe fo
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connection with, any contract to purchase or subscribe for any securities in the Company or any member of the SMA Group or
commitmentwhatsoever

All information contained herein has been carefully prepared. Nevertheless, we do not guarantee its accuracy or compgleteness
nothing herein shall be construed to be a representation of such guarantee.

The information contained in this presentation is subject to amendment, revision and updating. Certain statements contained i
this presentation may be statements of future expectations and other forao#ing statements that are based on the
YIEYylF3aSYSyiQa OdaNNByid @GASéa FyR lFaadzyLliazya yR Ay@2ft oS 1y
or events may differ materially from those in such statements as a result of, among others, factors, changing business or oth
market conditions and the prospects for growth anticipated by the management of the Company. These and other factors could
adversely affect the outcome and financial effects of the plans and events described herein. The Company does not unglertake a
obligation to update or revise any forwatdoking statements, whether as a result of new information, future events or otherwis
You should not place undue reliance on forwdwdking statements which speak only as of the date of this presentation.

This presentation is for information purposes only and may not be further distributed or passed on to any party whi¢hes not
addressee of this presentation. No part of this presentation must be copied, reproduced or cited by the addressees hereof oth
than for the purpose for which it has been provided to the addressee.

This document is not an offer of securities for sale in the United States of America. Securities may not be offered ar swdd i
United States of America absent registration or an exemption from registration under the U.S. Securities Act 08$933
amended
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SMA is the global market and technology leader

for solar inverters

Complete product portfolio
- ~l L—-"-
Sunny

Home Sunny Sunny Sunny Sunny
Manager Boy Tripower Central Island

Complete service offerings

Repair/Spare
parts

Help line

Field Service

Warranty
Extension

SMA Solar Technology AG

Sound R+D Roadmap
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New
product Hybrid Energy
plattforms business management

Global presence

= Headquarters
. Foreign companies


http://www.sma.de/produkte/solar-wechselrichter-ohne-transformator/sunny-boy-3000tl-3600tl-4000tl-5000tl-mit-reactive-power-control.html
http://www.sma.de/produkte/solar-wechselrichter-ohne-transformator/sunny-tripower-8000tl-10000tl-12000tl-15000tl-17000tl.html

Leading the way to optimized setfonsumption

The SMA Smart Energy solution

=\ Without FITs solar needs to
A compete with electricity tariffs
e for households and midized

Intelligent forecast and businesses.
energy management

Power that is produced and used
on-site does not need to be fed
into the distribution grid.

Linking the PV system with the
Plant monitoring  forecast and consumption
behavior is paramount.

8 Technologies in grid and energy management are the key to the energy transition.
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Grid integration of PV Power Plants

Voltage Support

Balancing PV Power

Roadmap
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1. Grid integration of PV Plants| 2.VoltageSupport | 3.Balancing PPower | 4.Roadmap

Requirements in Germany and Italy

c
>
>

SMA Solar Technology AG

> Ability to control PV generation to a specified % of nominal power
rating (Remote Dispatch)

BDEW?* Guidelines, CE20D, CEI {16

> Ability to automatically reduce active power with frequency
deviations (Over Frequency Response)

BDEW?* Guidelines, VDE-NRI105, CEI-R1, CEI{Q16

> Ability to supply/absorb reactive power during PV operation
> Ability to control power factor (PF Control Mode)
BDEW?* Guidelines, VDE-NRI105, CEI-R1, CEIQ16

> Fault RideThrough (LVRT)
> Ability to supply reactive current during fault ridierough period
BDEW?* Guidelines, VDE-NRI105, CEI-R1, CEIQ6

* German Association of Energy and Water Industries (BDEW)



Grid integration of PV Power Plants

Voltage Support

Balancing PV Power

Roadmap

SMA Solar Technology AG 7



1. Grid integration of PV Planty  2.VoltageSupport | 3.Balancing PPower | 4.Roadmap

Voltage support: power flow reversat a technical issue?

> Example Installationof a PVsystem

Fewloadsin the morningA reversepowerflow & surpassingf EN 5016Qhresholds

¥

QD+

Qbstation

HAS 2

MV grid 20 kv 0,4 kV Power line HAS 1
+ Transformator
{P L TP
Load 1 Load 2
Ui 4 - High PV feedh
1,1 p.u. =253V «=

, ( and fewloads
1,0p.u. =230V >
0,9p.U. =207V o= Max. load (withchangeof transformation ratiQ

8 Voltage Problems were previously associated with costly giel/elopment involvingncreased
amountsof copper, new cables and more powerftransformers
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1. Grid integration of PV Planty  2.VoltageSupport | 3.Balancing PPower | 4.Roadmap

Supporting voltage through reactive power supply

> Example Underexcitedreactivepower sharereducesthe voltagerise

AN
_@, i

SQubstation
. , HAS 2
MV grid 20 kV 0,4 kV Powerline HAS 1
Transformator
ap T
5 P - P¢Q

-

AP Load 1 Load 2

U A High P\feed-in
1,1p.u. =253V == L e —— andfew loads PV
— With reactivepower

1,0 p.u.=230V >
0,9p.u.=207V == Max. load (withchangeof transformation ratig

8 PV plants are the only possibility teealisedecentralisedvoltage control on the LV grid
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1. Grid integration of PV Planty  2.VoltageSupport | 3.Balancing PPower | 4.Roadmap

Solutionsfor VoltageSupport in Distribution Networks

Investigationgegarding

> Measuredo increasethe HostingCapacityof existing
Networksfor P\(Plants

> Interactionsbetweendifferent network operating
equipmentdevicegControllableP\fPlants
Transformersvith OnLoadTapChangersStorage,
VoltageControllers etc.)

within severalnationalandinternationalresearchprojects [Bilo, 2012]

20 kv 0,4 kV CcP cpP cP CcP cpP
' —t % %
- Transformer HeAD ]
Nework with OLTC 3 7
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-~

CP CP | CP
A } } }
7° | Wb Wb HEp

Control

BMUfundedProject
Aktives, intelligentes
Niederspannungsnet:

Grafik: KDEE
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Grid integration of PV Power Plants

Voltage Support

Balancing PV power

Roadmap
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1. Grid integration of PV Plant§  2.VoltageSupport

| 3.Balancing P\VPower | 4.Roadmap

PV Performance in Germany

(http://www.sma.de/unternehmeri pv-leistungin-deutschland.html

5.2012-5:30 Uhr

Relative Leistung vom 25.05.2

&

 EssEEm
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Source: SMA, Sunny Portal

SMA Solar Technology AG

Tagesgang der PV-Leistung
in Deutschland

05:00 22:15

13.5GW
P

0GW 1276w

Aktuelle PV Leistung Deutschland*
oGW

*Hochgerechnete Leistung

aller It. Bundesnetzagentur am Stichtag
31.03.2012 instalkerten PV-Anlagen mit
insgesamt 26.63 GW Nennleistung.
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1.Grid integration of PV Planty ~ 2.VoltageSupport | 3.Balancing P\Power | 4.Roadmap

Generation in Germany on Friday, May 25th 2012
PV Performance compared with conventional Generation

Up to 34 % of the load
covered by PV on
a sunny Friday.

70

60

" PV

20 s Wind

m Conventional Plants >100 MW each

10

0
Oh 2h 4h 6h 8h 10h  12h 14h 16h 18h 20h  22h
Source: EEXransparenzplattform

Time

SMA Solar Technology AG
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1.Grid integration of PV Planty ~ 2.VoltageSupport | 3.Balancing P\Power | 4.Roadmap

Generation in Germany on Saturday, May 26th 2012
PV Performance compared with conventional Generation

Up to 43 % of the load
70 +— 5 PV ~ covered by PV on a sunny
# Wind

60 Saturday.
1T u Conventional Plants > 100 MW each e

In 2013 50% of load covered by
PV is expected at times.

Load [GW]

Oh 2h 4h 6h 8h 10h  12h 14h 16h 18h 20h 22h

Time
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1. Grid integration of PV Plants| 2.VoltageSupport |

3.Balancing PYower |

4.Roadmap

Integration of Renewable Energy into the Grid Structure

Conventional Power Plants

M -
-

Load

SMA Solar Technology AG

In Germany:

>

just 15%of the P\tinfeedfall upon PWlantsin the
Megawattpowerrange[BSW 2012]

Solar Poweis mainlyprovidedby P\fplantsin the
kW-powerrange

app. 98%of all P\plants/ 70%o0f Energyare fed into
low voltagenetworks

Paradigm replacemenn electrical power supply:

> From topdown structure to fluctuating
bidirectional power flows

> Distribution grids need to be "collection grids"
Challenges
RisingHostingCapacity of distribution networks

Maximizingconcordanceof productionand
consumptiondA EnergyManagement

Provisionof System Servicef®r a secureandrobust
network operation
15



1.Grid integration of PV Planty ~ 2.VoltageSupport | 3.Balancing P\Power | 4.Roadmap

Motivation

PVachievementsintil now

> Significantontributionto electricity supply

> Middaypeakloadincreasinglyovered

Key challengef®r the energyrevolution
> More dynamic grid load

> Storage- essential invarious
manifestations

8 How can PV utilize its uniqustrengthsin combination with local energy storage?

SMA Solar Technology AG 16
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