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Energy challenges — urge for more electricity SIEMENS
and increasing grid loading from renewables

Growing demand High share of renewables
33,000 TWh EU Agenda:
+ 0 ”
1 80/ electricity from

Renewables

renewables
3 80/ installed capacity
_ O of renewables
68% Fosalanaray. 549, 2 02 0
2008 2030

Peak demand

20,300 TWh Nuclear

Shaved peak
demand

(_Renewables |DU]D|~ProsumerS ) ~I
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We will need conventional back-up power, and the
power grid infrastructure must be improved and

extended to handle the
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Increasing problems to keep grid stability and power quality

Germany

Power Generat
Energy mix in

energy sources 17%
energy sources 61%
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To ensure a balanced, sustainable Energy System, SIEMENS
we have to put more intelligence to "dumb" power grids

_ = Centralized and large
) scale bulk power generation
' = Generation follows load
= Unidirectional power flow

. = Decades-old networking

“
‘ IE é“ technology

= Consumption follows
generation (without loss
of service quality)

Tomorrow

Evi : = High transparency through
P el X ? smart sensors
G

= “Smart Grid” technology to

o b a_ % ' control and balance
A

L distributed generation
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New technologies enabling different SIEMENS
Smart Grid approaches for transmission and distribution

SUPERGRID / HVDC MICROGRID

Distributed generation \

4
L=..5 Y -
m———
) information e
Long-distance

s i
$ | i . /4
\__ = i
-

Smart Grid is an intelligent management of loads and generation
through IT supported bi-directional communication and control
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Need for building a new EU overlay grid regardless SIEMENS
of future regional generation allocation & grid topology

Centralized generation with only Mix of centralized and distributed generation with
few cross-regional transmission broad cross-regional/cross-national transmission
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New European transmission overlay grid SIEMENS
Balancing regional renewable generation / consumption zones

Connecting renewable & expanding to Including cross-borders power highways
offshore grids

2. Solar power (Desertec, Transgreen)
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Smart Overlay Grids — Integration of long-distance SIEMENS
components through highly efficient power transmission

Desertec

Offshore wind farms — Photovoltaics
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Growth of bulk renewable is SIEMENS
calling for transmission grid intelligence improvement ....

Large-scale renewables: T :
v 'I,_\vl" 1 .'J.q I,“"h' -.‘Ju I-I'!""J_".l "‘-IJII'I 1l.l--h_
Load ;
= \Wind power plantS LLH I,I'ﬂ Wwind ‘\1 [ l]‘ i||h'llll
= Solar power plants W L pover, /1 /W
l Bulk power Transmission grid I Distribution grid P
generation | consumption

Integrated communication infrastructure

Uni-directional power flow

Enhancing
Smart Transmission:

= Balancing large power in-feed
= Supporting electricity trading
» Wide area monitoring
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... increasing challenges from variable loading SIEMENS
are extending to the distribution grid ....

Large-scale renewables: T PR W
v 'I,_\vl" .1... LJ-“I,"" Il ‘Junl'!'t'lj_".l "-IJII'I ILI--h_
. |
= Wind power plants Hﬂ ,ml Wind \ .”‘H‘ ;lf'"\
= Solar power plants W Lpower, /14 W
l Bulk power Transmission grid . Distribution grid | Power
generation [} I consumption

" 3 =l
// ~— \/v\"/v\ ........... — I~ | ?i;,;a /y "ﬁg?

Integrated communication infrastructure

Uni-directional power flow

Enhancing Extending into
Smart Transmission: Smart Distribution:
= Balancing large power in-feed = Remote operation
= Supporting electricity trading » |ntensified surveillance
» Wide area monitoring » Self-healing grids
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... and integration of DER becomes a further SIEMENS
complex challenge to overall grid operation and control

Large-scale renewables: T Decentralized generation:
v e 'Y qu.~ LU 2y 'I"|J-I|I| L v
= Wind power plants MM M wina N I.H\H. "|'M' = Thousands of small renewable
= Solar power plants Gt thfﬁ_w_‘i;\) VAR = E-cars and storage
I Bulk pOW@r Transmission gnd " Distribution gnd Ir POWGI‘
generation Il I| consumption

Integrated communication infrastructure

Bi-directional power & information flow

Enhancing Extending into Integration of load side
Smart Transmission: Smart Distribution: consumption & generation:
= Balancing large power in-feed = Remote operation » Integrating active loads
= Supporting electricity trading » |ntensified surveillance » Providing new services
= Wide area monitoring = Self-healing grids = Demand response
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Smart Grid Applications are the enablers to meet SIEMENS
the new requirements

Smart Grid Applications

Smart Generation, : .
Transmission & Distribution Smart Consumption

Hardware & Software for
intelligent automation
of grids & generation

1* e.g.
! Substation
- Automation

Hardware & Software for
intelligent automation
= Of consumption

%

e.g.
Building Energy
Management, eCars

...to help consumers and businesses to balance intelligently
between generation and consumption!
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Application example Microgrid Solution: SIEMENS
Grid autonomy with integration of renewables

Microgrids

‘% External
& Grid

Microgrid

» Integrated energy systems
consisting of distributed
generation & multiple load
resources which operate as
a single autonomous grid

= Siemens Solution:
Central control systems
intelligent end devices,
communication systems and
power infrastructure

Microgrid monitoring & control components -

~ (e.g. Intelligent End Devices, Gateways, Inverters)
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Application example Smart Metering: Enables SIEMENS
consumption transparency for energy suppliers

Smart Metering

Smart Metering

» Integrated and automated
monitoring systems  for
real-time consumption
transparency

» Siemens Offering:
meter data management
(Energy IP), communication
networks, smart meters &
utility IT system integration

B smart Meters
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Application example Smart Charging: Central SIEMENS
application to enable holistic solutions

m Smart Charging -~

o AT "\-',J.'-""

L A
l'ﬂ-'. \= _'.‘.""I. / W

Charging infrastructure
| and Smart Charging

i application allow bi-
| directional power flow
i and the intelligent
|

|

|

|

|

|

_p Park & Charge integration of eCars...

——»  Fleet management ... into the smart grid

.. into mobility
infrastructure and
mobility concepts

Integration eCar Integration
into Infrastructure & into Mobility
Smart Grid Components Infrastructure
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SIEMENS

Developing the power grid for Solar Generation

In-feed from renewable bulk power and decentralized generation

» Variable generation: forecast & dispatch optimization needs

= Bi-directional power flow through load side in-feed

= Economic optimization of generation & grid (studies to be developed)

-
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» Need for an additional transmission overlay grid for long distance power exchange

Selli Gire = Urgent request: intensifying investments for grid expansion

Very complex requests to maintain security of supply & power quality
Smart Grid = Need for more intelligence enhancing grid operation and grid observability
= Integration of independent small grid segments into the overall network

Innovative grid technologies to be applied and further developed
= HVDC technologies for long distance transmission

Outlook . . ) )

= Virtual power plants, Microgrids, Smart Metering

= Storage technologies including electromobility

To optimize the energy system in all, grid development as well as
the choice of future power generation sites have to be taken into
account within a holistic approach.
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Thank you for
your attention!
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