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~  Storage is about balancing production and
¢ consumption on different time scales SIEMENS
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~  For high shares of fluctuating sources long time
3 SIEMENS
: storage becomes necessary
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e '/ Contribution of Renewables to electricity consumption of Germany

> Fill the gaps in residual load ) 1.

> Deal with Renewable Excess electricity > 1.

Twh | Storage not an issue > Increase Absorption capability of the grids > |
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. Segmentation - Use-Case

~  Storage used for very different purposes -
¢ Power to Power use-cases

SIEMENS

Electricity reserve
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Electricity reserve
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sun periods
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Segmentation - Use-Case

Electricity Storage attractive today in use-cases
% with high power prices or grid quality issues
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Cross-Overs to heat and gas as important
% flexibility measure for surplus electricity

Segmentation - Use-Case

Electricity Reserve
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Siemens activities cover wide range
of application areas
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SIESTORAGE Battery

storage system

= Modular scalable

between 32 kW / 16 kWh
g and 2 MW and 1 MWh
o
I Smart Grids
Hybrid and Off- O
Grid Solutions
3
§ O Li-lon Battery System
s on medium voltage level
Electrical energy
storage system
Supercap SITRAS on high-voltage
(for Rails) level
(2]
©
c
o
(&)
)
N
1kwW 100 kW 1MW 10 MW 100 MW

.
Source: SiemensAG ~ © Siemens AG 2014. All Rights Reserved.

SIEMENS

Maturity

® Commercial

& Earlycommercial
(p Demonstration
(™ Concept phase

s Example: Development
project “increased
hydrogen capability for
small gas turbines”

" " svC plus ES

= Typical application

with >10 MW
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1000 MW Power
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SIESTORAGE installation
as standard container at

the grid of ENEL, Italy

for network stabilization
with infeed of power from
decentralized, renewable
sources
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Commissioning in 2012
1MVA/500 kWh

SIESTORAGE installation in
existing modernized
substation of VEO*

Eisenhiittenstadt, Germany ° From planning and installation

through to commissioning and

for black start in the steel

and rolling mill of Arcelor services
Mittal GmbH (AMEH) - Possibility of integration into
Commissioning in 2014 prefabricated standard container
2.8 MVA /720 kWh or existing building
Energy Storage
* (Vulkan Energiewirtschaft Oderbriicke GmbH) Global Conference
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Hydrogen Production via SILYZER SIEMENS

Power to Gas project at Energie Park Mainz

Project features

N sl ey * 3-times MW-class PEM electrolyzers peak
s — | power of 2,1 MW , each

sion gy Fin - Connection to 10 MW wind-farm
- 1000 kg H, -storage (33 MWh)

* Multi use, Trailer-filling station, gas grid
Farsching L Y injection

Wasserstotgewi - - -
ﬂmuhiletlrulu:;;:d amc?ri:;:r:isesmchenms ¢ ngh dynamlc operatlon

at all load ranges (ramp speed 10% PN/s)
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» Storage is the missing link for ambitious renewable energy targets

» Storage Technologies are available — it's about making them fit for the market

» Todays economic market segments for storage may not sufficiently support achieval of RE targets

» Full value for storage systems should not be hampered by regulation

» Siemens prepared to serve different market needs for storage

» Launch of new products and systems needs stable regulatory boundary conditions

Clear and sustainable long term political vision will assist to develop right storage technologies in time

Day 2 - Market 10
Source: SiemensAG ~ © Siemens AG 2014. All Rights Reserved.

Energy Storage

Global Conference

Explaining | Exchanging | Enabling
Paris | 19th to 21st November 2014



SIEMENS

Combined J
s Cfand Hy 1% POwer plar-y
- ml&l..ﬂ.c;r; Ut To%

2"

Scenario 2050

nergy Storage

Global Conference

Day 2 - Market Explaining | Exchanging | Enabling
Paris | 19th to 21st November 2014




