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ORPHEUS PROJECT q’Rhtqi-:gs

*  OrPHEUS: OPtimising Hybrid Energy grids for smart citieS

« Aim: Development of cooperative control strategies for optimizing the
synergies among hybrid energy grids in smart cities

* Project duration: September 2013 — September 2016

« Co-financed by the European Commission (FP7 — Smart Cities)

« Coordinator: WIP — Renewable Energies WiIP
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THE IDEA BEHIND ORPHEUS Q'RF"t'*"-:QE

Why should we optimize the synergies among hybrid energy grids?

«  Optimization of synergies among energy grids leads to
efficient grid operation and therefore to CO, reduction

- At the present, different energy distribution grids still
mainly operate independently and do not make use of
synergies among them

 Although interaction and synergies are increasingly
apparent, they neither have been comprehensively
analyzed nor implemented in practice




CONCEPT q'RPIj EUS

Advancement 2: Concept realizations in
future markets

a\\we Cmtmﬂg%
Advancement 1: Enhanced realizations in

tod.a ’s markets ) ]‘f‘f!
ontro/ by
Thermal Grid Gas Grid

A

J Coupling point:

' Status Quo: Existing System Setups ‘ , P hyS | Cd I
] ) OrPHEuUS Total Advancement element WhICh

connects two

®  Physical Coupling points —_— dlfferent energy
domains and

Level of Integration and Cooperativeness

ao ,
identifies an
»  hybrid energy
Tomorrow d
Smart Energy Grid Business Models gri




IMPLEMENTATION

Skelleftea area in Sweden Test Area in Ulm, Germany
(Note: District area network (purple), (Overlaid of the roof solar
CHP and pellets/oil burner plants in potential analysis and the
(red) position of the PV systems

and transformer station)




COUPLING POINTS q’Rhtqi-:gs
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CONTROL STRATEGIES QRPHEyS

Target: General energy supplier, which provides
Cooperative green supplier electricity and heat to its costumers

Aim: optimize the operation of the hybrid power
heating grids

Target: the energy supplier Skelleftea Kraft, which
owns CHP plant, electric boiler, oil boiler and
Carbon free heating thermal storage

Aim: Avoid the use of oil consumption for heating
occurring during the period of peak demand

Target: consumers in Ulm, owners of PV system
(prosumers), heating devise(s) and both thermal
and electricity storage

Green Community
Aim: minimize the total amount of energy (gas and
electricity) bought from the energy providers and
balance the local energy load and energy
generation
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Situation 2013

Housed 133
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| Power 233 kWp

Load: ~747 MWh
PV:  ~230 MW
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NEED FOR ENERGY BALANCING

Reverse flow at the test area in Ulm, Germany

B Power flow at the LV transformer
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THE STATE OF THE ART QRPHEYS

Curtailment of PV systems is now the ,solution®, but ... until when?
Curtailments due to security reasons for RES in Germany:

6 days in 2010 and 142 days in 2013

... but electricity generated by RES should have the “feed-in priority”!
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Today
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GREEN COMMUNITY SET UP QRPHEYS

Energy provider [ Power plant ] [ Electricity market ]
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GREEN COMMUNITY ALGORITHM q'R#t%l'-:ps
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HOW DOES “GREEN COMMUNITY”  JREE
WORK? e

In order to perform the optimisation, the central control:

* isin charge of obtaining the weather forecast needed to predict both
types of load and renewable energy generation for the community

« obtaines energy pricing information

* is aware of the electric energy flows between each nodes and the
rest of the grid and between the community and the rest of the grid




WHAT DOES “GREEN COMMUNITY”

RPHEUS
NEED? QRPHEY

Roof potential analysis | Shadowlng Satellite images
pon
3 DLR
PV Modell | / " Weather data |
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Grid data 7 Weather forecast

Grid Status, Load flow, Voltage, Feed in management

,We are driving a car with black windows". Hochschule Ulm
This is what we are doing at the low voltage level today, since until now §(f
7

only few data from the low voltage level have been collected. D




CONCLUSIONS q’Rhtqi-:gs

Three cooperative control strategies for hybrid energy grids have been

developed (cooperative green supplier, carbon free heating and green
community).

Focusing on the “green community” control strategy, this is done by:
- Simultaneous control of multiple energy systems through ICT

« High resolution predictions of demand of multiple energy carriers
and production of uncontrollable energy sources

* Interconnection of previously unlinked systems such as heat
demand with electricity overproduction In order to use locally
renewable energy and balance the local energy load with
renewable energy generation avoiding curtailment of RES!




CONTACT

Project coordinator
Ingrid Weiss & Silvia Caneva * WIP — Renewable Energies

Ingrid.weiss@wip-munich.de

silvia.caneva@wip-munich.de ,

www.orpheus-project.eu .

Thankyou. @

The OrPHEUS project is co-funded by the European Commission within the 7th Framework Programme 'Smart Cities'
2013. The sole responsibility for the content of this publication lies with the authors. It does not necessarily reflect the
opinion of the European Commission. The European commission is not responsible for any use that may be made of the
information contained therein.
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