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= Contextualizacao: o atual modelo do setor elétrico no Brasil

=  Reforming the Energy Vision: a experiéncia do estado de
Nova York

= Debate: perspectivas de um novo modelo de negacios
para o setor elétrico brasileiro a partir da maior

insercao dos recursos energéticos distribuidos
(REDs)
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k Contextualizacio

O atual modelo do setor elétrico no Brasil
v Livre concorréncia na geracao e comercializacao de energia
v Monopolio natural e regulacao na transmissao e distribuicao
v' Compra e venda de energia nos ambientes de contratacao regulado (ACR - por leiloes) e
livre (ACL)
v A comercializacao de energia elétrica no mercado livre € supervisionada pela CCEE

v Distribuidora é provedor fisico da commodity energia elétrica para o consumidor cativo
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k Contextualizacdo

A Geracao

v Poténcia instalada no pais em 2016: 141.666.932 kW
v" Importacao: 8.170.000 kW
v’ Total: 149.836.932 kW

Poténcia Instalada no Brasil por fonte - 2016

0,01% 5,45%

1,33%

61,44%

m Biomassa = Edlica = Fossil = Hidrica m Nuclear = Solar m Importacdo

5 Fonte: Banco de Informacgdes de Geragéo (BIG) — ANEEL. Acessado em 15/02/2016.



Contextualizacao

A Transmissao

Sistema Interligado Nacional (SIN)
125.640 km em 2014

v’ Sistema coordenado pelo ONS

Integracao permite a troca de energia
entre regioes do pais

v Complementaridade por termelétricas

Expansao da rede por meio de leildes de
linhas de transmissao

Na regiao Norte, existem diversos Sistemas
Isolados que atendem a cargas rarefeitas
com base em geracgao térmica local
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Contextualizacao
A Distribuicao
v Contratos de concessao regulados pela ANEEL

v’ Tarifas: valor final pago pelo consumidor é formado por trés componentes:
1. Custos com Aquisicao de energia: volume consumido (kWh) x tarifa (R$/kWh)
2. Encargos e Tributos
3. Custos de transporte de energia até as casas: TUST + TUSD
v Tarifa mondmia para o consumidor cativo atendido em baixa tensao
« Cobrem custos de geracao, transmissao e distribuicao
« Receita depende do volume de energia consumido
v" Programas com foco no consumidor

« Programas sociais: Tarifa social, PLPT
7 * Projetos de Eficiéncia Energética
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k Contextualizacao

Recursos energéticos distribuidos (REDs) no Brasil

v Geragao Distribuida
« Resolucdes Normativas ANEEL n© 482/2012 e n© 687/2015

v’ Eficiéncia Energética
« PROCEL e programas das distribuidoras

v"  Gerenciamento de Demanda

- Bandeiras tarifarias, Tarifa Branca e Portaria MME n° 44/2015 (incentivar geracao prépria fora do
horario de ponta por unidades consumidoras que ja possuem a capacidade instalada).

v' Armazenamento

« ANEEL planeja lancar programa de pesquisa e desenvolvimento (P&D) estratégico voltado para
estudos de armazenamento de energia no segundo semestre de 2016
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Reforming the Energy Vision:
a experiéncia do estado de
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NEW YORK STATE:
ELECTRICITY GENERATION IS DEREGULATED

« Utilities in New York State do not own power plants

« Electricity generation is a competitive business
— Financial returns come from market prices, not from a regulated rate of return

o Utilities own transmission and distribution — the “wires”
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REGULATED VS. DEREGULATED ELECTRICITY MARKETS




NEW YORK STATE ELECTRICITY MIX

m Natural Gas
m Coal

m Nuclear

m Hydro

= Non-Hydro Renewables
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GROWTH OF SOLAR IN NEW YORK STATE
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PRICE HISTORY OF SILICON PV CELLS
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COSTS OF CONVENTIONAL ELECTRICITY CONTINUE TO RISE
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PEAK VS. AVERAGE LOAD
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CURRENT TRAJECTORY

Over the past ten years, $17 billion was spent to maintain New York State’s
electrical grid. It may cost $30 billion over the next decade.
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THE EFFECTS OF CLIMATE CHANGE
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MAINTAINING CURRENT APPROACH IS NOT SUSTAINABLE

* Not affordable
* Not responsive to changing public needs
* Not resilient

* Does not adequately reduce carbon emissions
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THE TWENTIETH-CENTURY GRID
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AN ENERGY INEFFICIENT SYSTEM

38 units enter Transmission
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Image: The National Academies
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PEAK LOAD: THE HOTTEST HOURS OF THE YEAR
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UNDERUTILIZED ASSETS

Capacity utilization of New York’s electric grid is 4%, while other
capital-intensive industries have seen increases to the mid-80% range
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UNCOORDINATED DISTRIBUTED ENERGY RESOURCES

Good for distributed customers...

Residential

nnnnnnnnnnnnnnnnnnnnnnnnnn

but good for all?
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NO INCENTIVE FOR UTILITY INNOVATION

NYS UTILITY REVENUE BREAKDOWN

Fuel

| T - Other Taxes
ncome Taxes
_ Depreciation and Amortization
Other Expenses 13.44%
B —wages and Benefit
Capital Costs
P 15.63% UTILITY CAN ONLY EARN PROFIT ON ~1.35%
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REV: NEW UTILITY ROLE

Large-Scale Generation Utility Distributed Energy Resources

Owned by the market ‘Owned by the market
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UTILITY AS “PLATFORM PROVIDER”



UTILITY AS “PLATFORM PROVIDER”

Reduced Distributed Energy Resource (DER) costs
* New access for lower-credit customers
Broader suite of products, including other connected home services (appliances, home health care, EVs, LEDs)

N
e Reduced customer acquisition costs and expanded market to lower-credit customers
. e Expanded market to connected home services
DER Provider
J
)
¢ Cut of savings from reduced capacity payments, reduced operations and maintenance (O&M) expenses, reduced line losses, reduced transmission and
o fiarie] distribution (T&D) investments, and ancillary service procurement
Utility )

eCustomer acquisition fee and share of PPA revenue
*Financing / billing services / credit enhancement fees
eOperations and maintenance on DERs

sShare of other platform services

New Utility
Business




Network, places and zip codes are approxlmate locations

Targeted Brooklyn-Queens Networks
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GRID OPPORTUNITY ZONES
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MORE VALUE FROM THE ELECTRONS

Pathway to a clean energy economy through responding to customer needs: comfort, health or convenience
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MORE VALUE FROM THE ELECTRONS
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MORE VALUE FROM THE ELECTRONS

Pathway to a clean energy economy through responding to customer needs: comfort, health or convenience
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Perspectivas de um novo modelo de
negocios para o setor elétrico brasileiro a
partir da maior insercao dos recursos
energeéticos distribuidos (REDs)
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