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Gearlng up for a dlfferent grid

The mcrease in renewable energy sources and the increase in small
generatmg plants is forcmg a radical change in the management of
electricity grids in Europe. The DISPOWER project - a consortium of 37
mdustry players and academrc mstrtutrons - is supporting the transition
“of the grid’s organrsatron to a more market onented and decentralised
structure. It is piloting new technolog:es and management systems that
wrll enable grids to still provide a stable and safe supply of electricity to
all consumers.

We all depend on electricity and presume 'that the sockets in our homes will reliably

provude energy for us at the fhck of a switch. Yet the Iarge scale power blackouts in the

United States and in parts of Europe in 2003 prove that the management of electncuty
grlds has become a tncky business. |

Flrstly, the deregulatlon of the electrlmty lndustry in Europe has blurred the lines between
producers and consumers National grlds have to cope with everythlng from Iarge power
stations to domestic solar panels Secondly, a much Iarger proportion of electricity
productlon comes from renewable and hlghly unpredictable - sources, eSpeC|aI!y wind.

Wmd generators may s:t |dle or run at peak capacnty, but their output is unrelated to
demand

~ Without effectlve management of capacny across the whole grid, e!ectrlt:lty supplies
could become as unpredtctable as the weather itseff. So how do you manage national and

transnational grids so that supply meets demand, and electricity is available - at a
standard voltage - to power everything from furnaces to freezers?

Preparing from change
'The DiSF’OWER project has.brou'ght together 37 participants from across Europe They

lnclude major energy producers and power plant operators, utility companies, grid

managers and energy traders The consortlum also includes 17 academic and research

mstltutlons

“The ultlmate questlon is how can the future grld be organised to cope W|th fluctuation
from sources, but be kept stable, with the same quality and reliability?” says Professor _
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Jurgen Schmid, one of the prolect’s co-ordmators “Our approach is that the grid must be
transformed from a top down structure where the power stations are in control and dehver
to consumers.”

DISPOWER comblnes theory and practlce |n a wrde ranging project that will prepare the
way for drstrlbuted generatron The pt‘OjeC'( consrders the issues of grid stability and
control power qualrty and safety, and the requrrements for mformatlon and commumcatlon
between partres Some partrCIpants have focused on management and communication
structures and the somo-economlc lmpact of drstrrbuted grids. Two laboratory grids have
also been built to test new methods and technologles

The different research strands are comlng together in several p|lot lnstallatrons These
demonstratlons will test the prOJect s Power quallty and Management System (PoMS). The
PoMS development was led by DISPOWER second co- -ordinator, Fraunhofer ISE.

The system actrvely manages drstrrbuted generatron controlling consumption, storage
and power quahty devices. It work towards the economrc optimisation of regular operation
as well as mtervenrng durmg t!mes of |rregular|ty
' PoMS recelves mformatron on the operatlng status and costs from each component of
the distributed gnd and from the control centre of linked power stations. PoMS takes over
the everyday operatlon of the dlstrlbuted generators to ensure a stable supply of
electrrcrty In addition, the power station can also ask PoMS to alter productron according
to the statlon ] output PoMS conducts load ﬂow calculatlons and chooses the most
economlcal combrnatlon of units that will provrde sufflcrent power of acceptable quallty

Each pllot will test drfferent aspects of PoMS. In Sparn PoMS will control peak shaving in
order 1o reduce the load at a 100 kVA transformer of a low voitage grid that is currently
heavnly overloaded. In ltaly, PoMS will operate part an island grid. It will control the

transntrons between the island’s connection to the regular grid and its functioning in island
mode.

Harnessing the unp_redictable

Another of the projeCt’s major successes has been the improvement of a wind power
prediction tool The model developed by ISET i in Germany, provides power forecasts for
wind farms operated ‘by National Wind Power a large owner and operator of wind farms
within the UK and a prorect participant.
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The model uses art|f|0|al neural networks whlch are tralned to Iearn the relatlonshlps

'between vanatrons in the meteorologlcal data (supplred by the UK's Met Office) and the

wind power output, usmg hlstorrcal data In trrals the new model successfully avoided a
2.7% productlon deficit and a3.3% energy surplus

Network communication

lronrcally, another major achrevement of the prorect so far is not related to the electrrcrty
grld but to the network of partners. “Trymg to co—ordlnate S0 many participants across
Europe requlres a tremendous admmrstratrve effort Imagme how many emails fly back
and forth each dayl” Schmld remarks As prOJect co-ordrnator lSET has developed an
onlrne tool that manages all the documentatron generated by the prorect from emarls and
publrcatlons to news and apporntments

The Oracle based system aliows every partrmpant to access DISPOWER information and
communlcate W|th other partners The software is now on the market and should help the
management of srmllarly complex pro;ects

The DlSPOWER prolect is parﬂally funded by the European Commission W|thrn the Fifth
Framework Programme (FP5) but it has already embraced FPG, forming a cluster wrth
seven exrstlng European prorects “Within this cluster we have formed cross-cutting
activities,” says Schm:d “‘including the exchange of laboratory experlmental results and
wrder international co-operatlon The well- balanced partnership will avoid dup!rcatron of

work and will support a harmonised European approach for the introduction of the new
technologres.
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Contact
Professor J{Irgen Schmld
| lnstltut fiir Solare Energleversorgungstechn|k E V ([SET) D
+49-561-7204-200
: management@dlspower org
“www.dispower.org '_

Partners
' ALSTOM's T8D Sector, F
'ARMINES, F
. Amsterdam Power Exchange NL
~ COGEN Europe, B
Centre of Renewable Energy Sources EL
Centro E!ettrotecmco Sperimentale ltaliano, |
Dutraln GmbH, D
EMD, DK
Ecole Natlonale Superteure des Mlnes de Paris F
Econnect | Ltd UK
Electr|01te_de Fra_nee, F
Energieonde_rzoek Centrum Nederland, NL
A AE'n.'e'rgia Hidroel'éctriea de Navarra, S.A., E
Ffaunhofef Institute for Solar Energy Systems (FhG-ISE), D
Fundacion LABEIN, E
' Ge'r'h'ardfMe,rcator'Universitét Duisburg, D
Germé'nos S.A,EL
IT F’oWer, UK
Iberdrola Generacion, E
Iberdrola Redes, S A' E
| Imperial College UK

' Institute of Commu mcatlon & Computer Systems of the National Technical Umversnty of
Athens EL

KU Leuven / ESAT ELECTRA B
' Kirsch GmbH, D
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Osterre[chlsches Forschungs—und Prufzentrum Arsenaf GmbH, A
SMA,D
'Stadtwerke Karlsruhe D
Techn[cat Umversuty of Lodz PL
| The Met, Offlce, UK
© UMIST, UK
' 'Umversnty of Strathclyde (USTRAT) UK
. Umversnta di Genova I
| Unlversltat.Kassel, D.
* Verbundplan GmbH, A
}_ Vergn'et:'SA.A., F
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