BLACKOUT

Grid Outages Germany 2006 Grid Outages Germany 2016
>20 minutes ~12 minutes
Renewables Renewables

12.5% [Israel: <1%] 33.8% [Israel: 3%]



ELECTRICITY CONVENTION 201 8:
PREVENTING BLACKOUTS WITH UTILITY SCALE

SOLUTIONS FROM SMA
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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 for, underwrite
or otherwise acquire, any securities of SMA Solar Technology AG (the "Company") or any present or future subsidiary of the Company
(together with the Company, the "SMA Group") nor should it or any part of it form the basis of, or be relied upon in connection with,
any contract fo purchase or subscribe for any securities in the Company or any member of the SMA Group or commitment whatsoever.

All information contained herein has been carefully prepared. Nevertheless, we do not guarantee its accuracy or completeness
and 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 in this

presentation may be statements of future expectations and other forward-looking statements that are based on the management's current
views and assumptions and involve known and unknown risks and uncertainties. Actual results, performance or events may differ materially
from those in such statements as a result of, among others, factors, changing business or other 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 undertake any obligation to update or revise any forward-looking statements, whether as
a result of new information, future events or otherwise. You should not place undue reliance on forward-looking 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 which is not the addressee
of this presentation. No part of this presentation must be copied, reproduced or cited by the addressees hereof other 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 or sold
in the United States of America absent registration or an exemption from registration under the U.S. Securities Act of 1933
as amended.



RELY ON OUR MARKET LEADERSHIP IN BATTERY W
INVERTERS™ AND LONG-TERM EXPERIENCE IN UTILITY PV Pl

* Applicable for battery inverters < 100 kW. According to IHS “Energy Storage Inverter (PCS) Report - 2016". 4



ENERGY ON DEMAND WITH SMA LARGE-SCALE w
STORAGE SOLUTIONS —

Stable

MokingLrenewobles
.l dispatchable and leads
| to hlghest grid stability.

Economical
SMA Storage Solution

enables new business
models.
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SOLUTIONS FROM ONE SINGLE SOURCE W
|

Turnkey solutions 500 to 6000 kW

MVPS 20 ft. WJ‘

MVPS 40 ft.!

Tailored power conversion systems as true turnkey container solution

Battery Inverters 500 to 3000 kW Medium Voltage Blocks 2200 to 5500' kW

. : : * Specially qualified MV
g ﬁot}:ery mve:lers Yv”h blocks for ANSI markets
igh power density
. perfectly match SMA
and wide battery !
inverters.

Ej voltage range.
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System components

| * Plant Controller for
g1 \i ongrid application for
reliable monitoring and
control.

* Operation &
Maintenance

> SMA offers solutions for the entire value chain from DC to the MV grid worldwide.

1 Dec 2017 for SCS 9



KEY LARGE SCALE GRID-TIE STORAGE APPLICATIONS W
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1. GRID SUPPORT
Ancillary services

Congestion relief (grid and generation capacity improvement)

— 2. INTEGRATION OF RENEWABLES
> Ancillary services
> PV ramp rate control

> Energy shifting

— 3. INDUSTRIAL BEHIND-THE-METER (e.g. KIBBUTZ)
L >  Peak load shaving
" > Peak/Energy shifting

> Power Quality (reactive power supply, backup)

Tim Uges, Large Scale Storage 10



MAIN APPLICATION IN THE MARKET

Frequency Control Peak Shaving / Capacity

50Hz

IES

Peak shaving is becoming more attractive

Source: hitp://en.openei.org/wiki/Main_Page

Mismatch between load and generation will be Providing the needed power for 1 or 2 hours
reflected into the grid frequency. per day is needed in many grids.
~250ms Response time @ <1% band Due to the cost reduction in storage system

solution, it is very economically attractive
solution


http://en.openei.org/wiki/Main_Page

FREQUENCY CONTROL

Frequency Control
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CLIPPING LOSSES

Clipped Loss Capture
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DISPATCHING PV + WIND

Dispatchable Asset
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WITHOUT BATTERY STORAGE SOLUTION THE RENEWABLE w
PENETRATION WILL NOT REACH ITS POTENTIAL —
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ENERGY ON DEMAND WITH SMA LARGE-SCALE W
STORAGE SOLUTIONS —




SAMPLE DAY IN OPERATION w
|
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VIDEO VON SUNBELT ST EUSTATIUS:
https://www.youtube.com/watch?v=v
P8liKZnoO8

17


https://www.youtube.com/watch?v=vP8ljKZnoO8

BLACKout?

Don "t worry - use SMAI

BLACKSstart!



SMA STORAGE SOLUTIONS

FUTURE PROOF

Start a power plant

Providing secure power

Starting distributed grids
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ENERGY
THAT
CHANGES
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Providing Safe Energy Solutions.

SOCIAL MEDIA
www.SMA.de/Newsroom
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