Innovation for the distribution network
Climate change calls for new business
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GoOteborg Energi AB

Some of our activities:

Owner  City of Géteborg District heating
Electricity sales

Staff 1100

Distribution of electricity
Customers approx 300 000 Combined heat and power

Turnover 700 Million euros Natural Gas and Biogas
Wind Power

District cooling

Energy services
Gas for transports

Modern metering

600 Million euros/year are being invested in new project

for a sustainable society the next years.

(= Goteborg Energi
-]



& Future with Smart Grids...

\, ... from passive to active network:
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We are changing not only meters,
but creating a new infrastructure and new customs
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The IEA sees about 6 600 billion USD investments into the

global power grid by 2030
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Source: IEA World Energy Outlook 2009; p.106; own calculations Years 2008-2030



Statements on Smart Grids

Directive 2009/72/EC of 13 July 2009

JRecital 27

Member States should encourage the modernisation of distribution
networks, such as through the introduction of smart grids, which
should be built in a way that encourages decentralised generation

and energy efficiency.

JArticle 3, 11
In order to promote energy efficiency, Member States, or where a

Member State has so provided, the regulatory authority shall strongly
recommend that electricity undertakings optimise the use of

electricity, for example by providing energy management services,
developing innovative pricing formulas or introducing intelligent

metering systems or smairt grids, where appropriate.

JAnnex |: Measures on Consumer Protection and preventions for
the smart meters assessment by 2012 and roll-out by 2020.

Dr. M. Sanchez. European Commission, Directorate General for Energy
Smart Grids Information Seminar. 9 March 2010, Hilton Vienna, Austria | 11/30



Exa mples (combinations possible)

« Storage

« Balance

« Reserve

« Micro Generation

e Micro Grid

« Peak cut - valley filling
« Automatic control

e Price signal control

o Tariffs
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Smart Grid Solutions
Automation/IT configuration
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A new concept of metering

For energy efficiency, conveniance ,security
and new businesses opportunities




O Choose your own set of
energy services




Electricity for transportation

Lindholmen Science Park
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1.Business perspective: The value chain
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3. Technical perspective: Smart charging
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3. Grid applications for energy storage
Grid connection of renewable generation

7

When connecting large wind farms to the power grid, they
will typically be connected to weak grids.

- steep power changes

- voltage control

- grid stability during and after faults and

- frequency regulations

-separate wind power networks
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Network peoples ambitions

Power metering in substations (on transformers)
Peak Power as a component in tariffs
Grid applications for energy storage

Integration of Metering system and NIS (Network
Information System)

Peak Demand management
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2. Power metering in substations

Power metering in Substations  together with metering in all
access points below will give a very good overview of where losses
occur. Opportunity to reduce losses.

Information about historical and momentarily load of the transformer

Business case for metering in Substations is under work, payback
period 10-12 years

STATUS: Currently pilots and finding ways to decrease cost of
implementation. Installations will probably start the coming autumn
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4. Integration of Metering system and NIS
(Network Information System) and on to
SCADA system (Grid operation system)

« Will give online status of low voltage network, faster fault detection,
more precise dispatch of work crews and faster and more accurate
customer information

« Will also give operators of metering system online information on
outages on low voltage grid

STATUS: Integration is currently being planned
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5. Peak Demand management
« Using reserve power generation such as generators at hospitals. GE
has a product that is a part of the Swedish power reserve.

* Smart Meters at GE have remote connect/disconnect. In the future
customers can be a part of the power reserve by switching off power at
peak hours.

* Power as a component in tariffs will probably reduce peak power
demand. This will in a long term perspective reduce line extensions.

*|nvolve the consumers-prosumers!
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Elférbrukning

visualiseras som graf
o . eller i tabell.
Statistik Elférbrukning \

Valj period
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GoOteborg Energi options with electrical
vehicles according to an external study
c{AHIYE0)

Freguency- and voltage regulation
Reservpower
Peak shaving

Black-start
Selling hardware

Loading facilities
Peak power limit watch
Windpower ownership, Photovoltaics at the garage roof

Stronger net with special fees
Selling services

Statistics

"Mobility” — fully charged electrical vehicle for hire, PEHV when
needed

Fleet management
Charging guidance reflecting prices

= rred Al contracts
G Gd@)&%ﬁ?ﬁ@ environmentally friendly transport (EV, warm/cold,



Ongoing activities

Biogas
Wind power
Cooling

Energy efficient energy systems in
buildings-energy services

Photo Voltaics

Transport gas — gas for cars, heavy
transports and ships

Communication networks
Measuring
Zig Bee services

E-Mobility Future energy solutions
Smart Grids

150 M€/year invested for a sustainable society
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