Demonstration Project on Automated
Demand Response in the City of Lisbon
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Lisbon Cool Energy Project
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A Memorandum of Understanding (MoU) and an Implementation Agreement (IA) were signed
between NEDO, National Laboratory for Energy and Geology (LNEG) and Municipality of Lisbon (CML)

Daikin Industries, Ltd., entrusted by NEDO, implements the project in cooperation with EDP Inovacado S.A,

Demonstration of the results of integrating air conditioning systems with cold storage as flexibility
Evaluation of the value of ADR/VPP platforms for different market players (end-users, retailers, grid

Investigation of technical and non-technical benefits associated with ADR/VPP systems in an urban

Provide a solution that contributes fo the integration of renewable energy sources in the power grid and

Develop a roadmap for market reform to allow the participation from the demand side on grid-
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E Efacec - Energia, MAquinas e Equipamentos Eléctricos S.A. and everis Portugal, S.A.
O -+ 4 demonstration sites were kindly provided by CML and LNEG
» 3-year project, from November 2016 to the end of 2019

providers for Automated Demand Response (ADR) and Virtual Power Plant (VPP)
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8 operators, efc.) and in resolving problems at the local grid level

environment, including smooth integration of renewable energy sources
g .
] fo its efficient operation through ADR/VPP systems
t *  Promote OpenADR 2.0b protocol as a de facto standard for ADR communication
s .
D balancing services, as well as to disseminate VPP solution

System Outline

Daikin provides the flexibility of air
conditioning systems with cold storage
and performs demand response upon
requests from the power grid (ADR
system) or from an optimized schedule
based on the spot market price (VPP
system)

» Efacec & everis (ADR system) and Next
Kraftwerke (VPP system) send requests
to Daikin according to forecasts based
on available data (i.e. weather,
historical market data, etc.) and the
estimated AC flexibility information
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4 Municipality of Lisbon
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Energy and Geology

22 LNEQ Research Institute in Qefacec
Portugal
Air conditioner
DAIKIN
v manufacturing company @

One of the major energy
operators in Europe

Portuguese corporationin the
field of energy, engineering
and mobility

IT consulting and outsourcing
company
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Campus do Lumiar

LISBOA
Campo Grande

Japan’s National R&D agency, responsible for promoting energy, environmental, and industrial technologies

VPP System Partners

Japanese frading company in
several fields, including energy
and IT

English corporation in the field of
ARUP design, engineering and business
consultation

N E T German corporation operating
«eserwence one of Europe’s largest VPP
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Projeto de Demonstragcao de Gestdao Ny 4

Automdtica da Procura em Lisboa ?Q/

*  Foram assinados um Memorando de Entendimento e um Acordo de Implementacdo enfre a NEDO e
o Laboratério Nacional de Energia e Geologia (LNEG) e a C&dmara Municipal de Lisboa (CML)

-8 - A NEDO atribuiu a responsabilidade da implementacdo do projeto & Daikin Industries, Ltd., que
“g estabeleceu uma parceria com a EDP Inovacdo S.A, Efacec - Energia, Mdquinas e Equipamentos
) Eléctricos S.A. e everis Portugal, S.A.
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* Quatro edificios de demonstracdo foram gentilmente fornecidos pela CML e LNEG
- Projeto de 3 anos, com inicio em Novembro de 2016 e conclusdo no final de 2019

* Demonstracdo do resultado da integragcdo de sistemas de ar condicionado com acumulagdo de frio

virtuais (VPP)

Objetivos

como recursos de flexibilidade para sistemas de gestdo da procura (ADR) e para Centrais elétricas

Avaliagdo dos beneficios da plataforma ADR/VPP para os diferentes agentes de mercado
(consumidores, comercializadores, etc.) e na resolucdo de problemas de rede a nivel locall

» Investigagcdo dos beneficios técnicos e ndo-técnicos associados aos sistemas ADR/VPP num contexto
urbano, incluindo a integracdo de fontes renovdaveis de energia

« Solucdo que contribua para a integracdo de fontes de energia renovdavel na rede elétrica e a

Desenvolvimento de um plano de reforma dos mercados de eletfricidade, que permita a participacdo
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-g eficiente operacdo desta através de sistemas ADR/VPP

"'6 *  Promocdo do protocolo OpenADR2.0b como norma de facto para comunicacoes ADR
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Descrigdo do sistema

« Afravés de pedidos recebidos por parte da
rede elétrica (Sistema ADR) ou através da
ofimizacdo do consumo hordrio baseada
nos precos do mercado de eletricidade
(Sistema  VPP), a  Daikin  fornece
flexibilidade gerindo o consumo elétrico
dos sistemas de ar condicionado com
acumulacdo de frio.

* A Efacec e a everis (Sistema ADR) e a Next
Kraftwerke (Sistema VPP) enviam pedidos &
Daikin de acordo com as suas previsoes
baseados em dados disponiveis (i.e. dados
meteorolégicos, dados histéricos do
mercado de eletricidade, etc.) e na
previsdo de flexibiidade do sistema AC
fornecida pela Daikin.
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A%  Camara Municipal de
Lisboa

LISBOA

. Laboratério Nacional
":-' LnECI de Energia e
Geologia

VbDAaIKIN Fabricante .d.e sistemas
de ar condicionado
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Rede eléctrica
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| Sistema VPP | ’ Sistema ADR |

Mercado electricidade

Parceiros de projecto

Parceiros Sistema ADR

Uma das maiores empresas
de energia da Europa

Empresa portuguesa que
opera nos sectores de energia,
engenharia e mobilidade

Empresa dedicada a
consultoria e servicos de IT
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da procura nos servicos de gestdo da rede, assim como a disseminacdo dos sistemas VPP
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LISBOA
Campo Grande

5 LNEG

Campus do Lumiar

EDQO Agéncia Nacional Japonesa de 1&D, responsdvel pela Promocdo de tecnologias energéticas, ambientais e industriais

Parceiros Sistema VPP

Empresa japonesa de trading
em vdrios sectores, incliundo
energiae T
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mTsuEco,

Empresa inglesa dedicada aos
ARUP sectores de design, engenharia
e consultoria financeira

NE T Empresa alemd que opera uma
«earrwence das maiores VPP a nivel europeu



