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 What is the GeVi project?

 Who is working in this project?

 How is the project developed?

 Where and When is this going to be operative?

e Conclusions
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What is the GeVi project?

Environment-friendly
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e Definition:
= GeVi = "“Generador Virtual” = Virtual Power Plant (VPP)

= VPP: Group of distributed generators (DG) operating on a
common coordinated scheme
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What is the GeVi project?

* Advantages

= Coordinated operation

- Additional services
- Dispersed energy resources

 Questions

= Economically feasible?
= Technically feasible?

* Associated problems

= Optimal allocation of generation units
= Optimal operation
= Ancillary services
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What is the GeVi project?

» Differences with classic generation

= Control and monitoring systems are costly in per power unit
basis

= Qualified personnel not available on all locations
= Demand (local loads) is now close!

 Math tools

= State estimator
= OPF with security constrains
= Real-Time coordination controllers
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International experience

ISET laboratories

STEAG Project

Encorp Virtual Power Plant
Virtual FC Power Plant

Fenix project (DER European
Union)

SOLID-DER

Previous projects in Europe
(CRISP, DISPOWER,
MICROGRIDS, EUDEEP)

Virtual Power Plant NATCONY7

Decentralized Energy
Management System by
SIEMENS

NTT research centre, Japan
(control-communication)

DISPOWER
38 partners
16.8 mio EUR

Research CLUSTER

Integration of Renewable
Energy Sources
and Distributed Generation

over 100 partners * 34 mio EUR * EC' contribution 19 mio EUR
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__ fcfm Who is working in GeVi project?

Initiative founders

PhD. Rodrigo Palma B.  (DIE, University of Chile)
PhD. Francisco Gracia  (DIQ, University of Chile)
(
(

P.E. Patricio Mendoza A. (DIE, University of Chile)
P.E. Claudio Vergara R.  (University of Chile)

Sponsors

Facultad de Ciencias Fisicas y Matematicas, Universidad de Chile
Departamento de Ingenieria Eléctrica
Centro de Modelamiento Matemadtico

Instituto Milenio de Sistemas Complejos de Ingenieria
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http://www.sistemasdeingenieria.cl/index3.php
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fcfrd Who is working in GeVi project?

 Team background

= Research and studies on renewable energy and energy
efficiency topics (8 projects, 12 papers on
journal/proceedings, 21 thesis)

= Regulatory, statutory participation, rural electrification

= 10 kVA micro-hydro power plant prototype

= 1 kVAr static var compensator

= Single-phase laboratory VPP experience

= RF-based monitoring system
=  Simulation platform: DeepEdit
=  GeVi prototype (Jan. 2009)

= PV MPPT (Eolian solar car)

= “Lufke” Electric car
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How is the project developed?

* Technical challenges

= Coordination and telecommunications
= Quality of service
= (Cost-effective solutions

 Methodology

= Laboratory prototype, test plant
= Field demo experience
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o) How is the project developed?

* Prototype requirements

= 4 different energy generation technologies
= Atleast 20 DG units

= Total installed power >= 100 kW

= [slanding operation capability (faults)

= Energy export capability

= Ancillary services (congestion management, voltage and PF
profile regulation, losses minimization, unbalance correction)

= Modular scalable structure
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 Components

Concepts, Models,
algorithms, rules,
Protocols,
optimization,

Seftware,
databases,
visualization tools.

Commumnication,
control and
moenitering
platiorma

Controllers,
actuators,
CONVErters,
generators,
storag®
technhologies
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Where and when?
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Where and when?

 Long term

field selection

Consolidation

results & .
Lab prototype improvements, Possible
demonstration GeVi prospective expansion to
Commissioning related topics. nd other renewable
GeVi inl:tiative 1% Stage P ﬁgﬁ energy projects
begins g
2009 2010 2011
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Conclusions

 Community impact

= Social benefits

- Energy-efficient and environment-friendly education
- Promotion of the use of local energy resources

- Motivation to the community to be part of the technological
development

= Economical benefits

- Community professional training

- New job positions

- Electricity availability, better quality of service

- Profit from energy & local ancillary services

- New activities related to already-existent processes
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Sy Comousons

* Environmental impact

= Manage loads to improve system efficiency
= Lower greenhouse gas emissions
= Rational use of natural resources
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Thanks!

Patricio A. Mendoza-Araya
pmendoza@ing.uchile.cl
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