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Intelligent Agents:in industrial Eavironmentironment

Enabler: powerful networked
embedded controllers
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SmartGridid Definitionc(n (NIST))

—
Service
Provider

s, Secure Communication Interface
aaaaa Electrical Interface

Domain

The power distribution grid is already smart enough
But, the potential of making it smarter is enormous!
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Roadmaps)onon SmartGrid

The European Electricity Grid Initiative (EEGI), Roadmap
201018 and Detailed Implementation Plan 2a11D

IEC Standardization Management Board (SMB), Smart Grid
Strategic Group (SG3), nl EC
Roadmapo, June 2010.

Report to NIST on the Smart Grid Interoperability Standards
Roadmap," Electric Power Research Institute (EPRI)August
10 2009

The German roadmap-Energy / smart grid)JKE German
Commission for Electrical, Electronic Baformation
Technologies of DIN and VDE, VDE Association for
electrical, Electronic & information technologies.
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SmartGridid Functionshs
Some features:

A Demandresponse

A Distributed
generation with
renewables

. =7 — %" A Electric vehicles
e S el A Selfhealing grid

s, Secure Communication Interface
uuuuu Electrical Interface

Domain
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Demandd-Response e

Buzzwords: == -
A Floating prices

Regional Price (s/MWh)
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Technoloqgy:
Internet,

embedded
electronics
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Renewables:Plugland Play

12kV AC Bus
2 G e e G

Bi-directional flow

DC plug 8 play interfjce

%%%

DGl DisiutedGr nitgence u
Enabling Technology: potentially a much smarter
Dlstrlbutlon transforg\ Solid State Transformer (SST)
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lllustrations from: A. Huang, FREEDM Systems, NSF-VT RESIN Workshop, Alexandria, VA, December 7-8, 2009
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ElectriciVehicles:les
So many unknawn unknowns pbubleischeppeninghppening!

Charging station Web infrastructure
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IPT" Technologygy (University of Auckland)

Wampfler 20kW Charg
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Whakarewarewa Thermal Village, NZ
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EV improvingithetGrdGrid

RT Pricing
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Slide from © G. K. Venayagamoorthy, NSF-VT RESIN Workshop, Alexandria, VA, December 7-8, 2009



Selff-healing Grid-id
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A Automatic fault location, isolation and service restoration (FLIS

A Preventing and localizing cascading failures in real time
A TechnologyPhasomMeasurement Unit (PMU) + GBStability marginsalculation
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SmartGridid ICT:
New Concepts, Architectures & Standards



ICT Standardisationtion

IEC 61850 -
Communication networks
and systems for power
utility automation
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