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Paradigm shift in power grids: SIEMENS
The

19th Century 20th Century 21st Century
Unsustainable energy system Unsustainable energy system Sustainable energy system
Electrification of society Extensive generation of Shift to New Electricity Age The New Electricity Age
» . electrical energy Challenges require rethinking: Electricity will be the energy
Age of Coal ”Age of fossil fuels” 1.) Demographic change source with a power grid as
2.) Scarce resources backbone.

3.) Climate change

Integrated energy system
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“Generation and load “Generation follows load” “Energy system shifting” “Load follows generation”
closely coordinated” Integrated network, central Increasingly decentralized, Central + decentralized generation,

Supply island with generation, load stochastically fluctuating generation intelligence with ICT*,
stochastic load predictable, unidirectional energy flow ‘consumer” becoming “prosumer” bi-directional energy flow
Coal Coal, gas, oil, Coal, gas, oil, Renewable energy sources
hydro hydro, nuclear hydro, nuclear, (ElEr, TGl 0D, HenEss)

biomass. wind. solar “clean” coal, gas, nuclear

No environmental concerns > > Environmental awareness

* |CT = Information and Communication Technologies
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Smart Grids will ensure active

load management and grid reliability

ustainabilit
Generation

To maintain grid stability: Generation=Consumption is required

< Stochastic renewable generation
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Large number of ,,Prosumer*
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Smart Grid utilizes time flexible energy demand

of consumers for an integrated optimization

SIEMENS

For traditional energy systems there
is always sufficient controllable

supply

Available supply

Peak Demand I‘\

v

And uncontrollable consumption

Customer Demand

Renewable supply capacity is
uncontrollable - Storage and energy
Management become key to network
balancing

Supply

Available supply

o
>

And the consumption needs to be
flexible

Demand

Customer Demand

The "Smart Grid"

Optimising all sources to
balance supply and demand
without impacting Quality of life

Using storage capability where
supply and demand are
imbalanced

Making real time decisions to
maintain availability and quality

Using tools and techniques to
manage supply and
consumption to reduce risk

Page 5 01.06.2011

Dr Rolf Apel




SIEMENS

Energiebalance for the city of Malmo in 2006

Industry
Electricity .} 640 GWh
2326 GWh

. Infrasture

~ Services
Gas - 2251 GWh
1299 GWh
Waste
1087 GWh

Multi-family home
- 1488 GWh

Excess heat 156 GWh

Biomass

665 GWh = Bingle-family home

e e Y. e " 572 GWh
Qil 364 GWh
__Electricityigas
= 111 Gwh
Dieselfbenzine  Diesel

Mobility
1876 GWh

1789 GWh

Ethanol 52 GWh
Other 4 GWh

(Source: Grontmij AB, Malmo)
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SIEMENS

Buildings are the ideal Partner for the Smart Grid

0
40% of world wide energy consumption* 21% of the glo_bal_ gref*rl reLse g
emissions

Industry (Electricity)

Industry
(Primary energy) -
: Buildings
Mobiluty - (Electricity)
28% Buildings
41% Forestry

Buildings

Industry q (Primary energy)
31% .
Agriculture 18
Waste Mobility/Transportation

Energy accounts for 40% ofthe building operation cost™ 80 % of residential load for HYAC/hot water*
Lighting Other Consumption

Jahre| 1.2 2.5

3 Appliances

Hot water

- o Heating
Operate & maintain, renovate & revitalize Air conditioning

*International Energy Association, auf weltweiter Basis, im Jahr 2002 / ** Dena Congress, Berlin, 2008 / *** ,Global Mapping of Greenhouse Gas Abatement Opportunities up to 20307,
Building Sector deep dive, June 2007, Vattenfall AB, basiert auf Information von IEA, 2002, % der weltweiten Treibhausgasemissionen; Total 40 Gt CO2e
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Smart consumption is driven by:

Reduce demand and peak load

a

Reduced KWh consumed

Consumption

Savings of to Supply oo

yet achleved ....... V’: Demand L. ) A

v

Oh 24h

Shed, shape and shift demand

Balancing the grid to:

1 Consumption
to grid .
Racae’ ey § o hneration
Savings of to supply
energy costs possible
Oh 24h .

Dr. Rolf Apel
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SIEMENS
The Smart Grid is a multi Energy Grid ...

IT-Integration

-
Outage Meter Data Water ﬁhtréﬁ%om |
Management Management Management

Communication Infrastructure (Fiber-optic; TCP/IP)

Water
Desalination

. ®
Commercial &
business area

]

Industrial area

Potable
water
reservoir
M

Fossil Generation @ (O)

Fossil Generation e Q)

Thermo-Solar Gen.

District
Cooling

Photo Voltaic Gen. §

Wind Energy e
Other (e.g.
Waste to|energy) e

Future renewable energies

égs Rapi

I "~ Transport

K
| ‘ ; ©
Grey : WE(E]

wEE revgg:s(r)ir
HVIMV reservoir

Substations
HV- High Voltage; MV- Medium Voltage;; M- Meter Devices; SA - Station Automation; BMS - Building Management
System; EMS - Energy Management System; DMS -Distribution Management System
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SIEMENS

. and reaches down to the energy consumption

High energy tariffs

Low energy tariffs

= Use energy from storage, e.g.:
= Usereserves in e-car
= Empty thermal storages

* Maximum use of CHP

= Minimize el. consumption within
comfort band

= Use or sell self produced energy
(PV, wind, CHP...)

= Switch to oil or gas

= Intelligent filling of storage
capacities, e.g.:

* Load e-car

* Load thermal storage (boiler, | @i

ice, building structure,
indoor air) @
= Minimal use of CHP 8
= Use comfort band to build
reserves %
Storage e
3 ? Building may even
% deliver energy to grid
-

CHP : Combined Heat & Power BMS : Building Management System PV : Photo Voltaic

Building is energy

consumer to grid
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Masdar City (Abu Dhabi) SIEMENS
the CO, neutral City of the future

Masdar City is designed to provide a

guality of life to rival that of any world-

class city — while also being
uncompromisingly sustainable. Why? o

Because one of Masdar City’s
objectives is to demonstrate that
environmentally responsible living is
compatible with a commercially viable
business model that offers people and
organizations a desirable place to live
and work.

Energy generation Planning, engineering
and management and architecture

® Sustainable
building materials

Water generation ®

a 'd "ICII'IEgE‘_TCI'H

Waste Transportation planning
management and management
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Efficient integration of renewable Energy sources SIEMENS
into Bornholm’s energy system

Ecoarid h ENERGINE'I'/DK

www.eu-ecogrid.net

Marked based participation of all resources

Industrial demand Wind power regulation

. & T

DKK/MWh

Domestlc Demand
Response

Heat storage and -pumps

S
T

-

| LMW ﬁﬂlﬁ
Price flexible demand

Electric
VVehicle

EcoGrid Europe
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Thank you very much
for your attention



