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* Installed Capacity 100.5 GW WE W e
+ Hydraulic  77.7GW 77.3% AN o
e Thermal 20.8 GW 20.7% s osouus Gqu;m;,;;‘Zﬁlm
+ Nuclear 2.0 GW 2.0% AL e AL
o s <l =
s
» Users 61.2 million (declo?) = U i
» Energy Production 447 TWhiyear () o e S
(equal to 58% of South America) Lo paz S Gw..gm';ma ' i
» Peak Load 62,894 MWh/h (aprio7) (+) ol el
(equal to United Kingdom or Italy) ORI O e
B oo (L <
» Generation 85% state-owned sme SO
15% private-owned L ity A
* Transmission 26 utilities (15 private) U e
* Distribution 64 utilities (80% private) |
—|

Surface area: 8.5 million km?
() National Interconnected System + Stand-alone Systems (= continental USA + 1/2 Alaska )

(**) National Interconnected System only

Sources: EPE (PNE 2030) & ONS


Presenter
Presentation Notes
Nº unidades consumidoras: 61,2 milhões (dez/2007)

Peak Load 2007 = 62.895 MWh/h (april 2007 – ONS, SIN)
Peak Load 2007 = 1.819 MWh/h – Sist. Isolado, 2007

Energy Production = 435,7 (2007 - ONS, SIN)
Energy Production = 11,3 TWh – Sist. Isolado, 2007
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in TWh

Consumption Self Production

Supplied by Discos

2007 377.2 35.4 412.6
2012 480.4 63.8 544.2
2017 604.2 102.3 706.4

Growth (% p.y.)
2007-2017

GDP (% p.y.)

Elasticity (e)

Source: EPE (PDE)
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111,845
108,487

116.000
112.000
108.000
104.000
100.000
96.000 “ Annual Increase
92.000 Adjustment |
88.000 - " Total Capacity 83,797 , g ‘l |
84.000 |
80.000
76.000
72.000
68.000
64.000
60.000
56.000
52.000

103,310
100,274 5 o
96,285 | |
92,856 |

90,669

Capacity (MW)

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source: MME


Presenter
Presentation Notes
The slide shows an overview of Jirau Hydro plant, presently in study. It will be buiTL on Madeira River, one of the most important Brazilian rivers from their energetic stand point. 
Two hydro plants are planned for Madeira River: SaTLo Jirau (showed in the picture) and Santo Antônio. 
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| eecmonvsweyswcee |

o]1 ) (
Natural Gas Cooal 3.0% Biomass Renewable
% | 4.5% Sources

3.6% wind /' 88.7%

01%

Nuclear
2.8%

Hydraulic
84.1%

Source: EPE - BEN 2008 (preliminary results)


Presenter
Presentation Notes
The Brazilian vocation to employ renewable energy sources is clearly shown in our electric power matrix, where 88% of energy supply is based on renewables, out of which 84% is  hydroelectric , and 4%  thermo-electric  based on biomass.
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BRAZIL : 135 GW |

VN

\ \ f o
C-West : '
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South - \
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0 20 40 €60 80 100
O Operation/ constructionf concession
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Southeast
8 %

B Unused: estimated
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BRAZIL | 30] 32
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Source: EPE (PNE 2030)



epe AMAZON BIOME OCCUPATION
EXISTING AND PROSPECTIVE POWER SYSTEMS
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Conservation
Units: 16% EXIsting Power
Plants: 0.22%

| __'Planned Power
" _Plants; 0.03%

Other; ' digenous
R Areas; 25%

Source: EPE (PNE 2030)
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Stand-
alone
Systems

.'l; P.Dutra
P.France 4/

smradlnha :
-7 cln Bonfim

Existing System

”" L. Rio Verde !

Nova Mutum ] Serra _dra. riré;" s
\Voltage Length Lﬂ’jﬁ\ e 7
s s S |
TL 230 kV : 36,814 km \, TW% _ ™ National
[ T, Interconnected

TL 345kV : 9,218 km e
TL 440 kV 6,791 km E;Lanix:h‘ § F:::H\\\

System
TL 500KV : 29,262 km o S

TL 600KV : 1,612 km m{"" n
TL 750KV : 2,698 km i\ e
Uruguaiana = o ¥ egre 138 k¥ ) Mo Parani
_ ﬁ}&“"’f’m / 2 — gy
Total : 86,395 km 1.4,_.%‘..& o — e

Q $600KY CCannnns © Pao Aforse Source: EPE (PDE 2008/2017)
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BRAZILIAN POWER GRID AT PERSPECTIVE

e Finlandia

Moscou

. 7
GO o LI KA I
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[ HLL"-: 2 SANED '*

Source: EPE
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Interligacdo

Norte/Sul N
Interligacao

Norte/Nordeste

New lines
—— Existing lines

TUCURUI-MACAPA-MANAUS
TRANSMISSION LINE

May assist up to 1730 MW
Expansible to 2530 MW
Investments: US$ 2 billion

MADEIRA RIVER’S
TRANSMISSION LINES

Investments: US$ 59 - 72 billion


Presenter
Presentation Notes
Conforme mencionado, nossa idéia de abastecer a Amazônia se dará a partir de duas vertentes:
Uma a partir do sul da região, com a interligação pelo estado de Rondônia e outra pelo leste a partir da UHE Tucuruí.
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102.000 I
Average Increase : Average Increase 97,329
98.000 - (1996 - 2002) I (2003 - 2009)
1
94.000 1,562k I 3,646 KiDH 91,134
|
90.000 :
1
— i " Annual Increase
g 86.000 : 82,835
E 82.000 " Total Extension :
2 I
78000 I
s
T 74000 -
70.000 -
66.000 -
62.000 -
58.000 -
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year 2003 2004 2005 2006 2007 2008 2009 | TOTAL
Investments |, ;38| 6371 | 14118 | 1,730.0 | 2943 | 1,501.6 | 1,769.2 | 8.855.7
(US$ million)

Sources: ANEEL, ONS & MME




THE NEW REGULATORY FRAMEWORK FOR THE
ELECTRIC SECTOR
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e Electricity rationing in 2001-2002

« Sector companies undergoing financial and economic
crisis in 2001-2002, recovering during 2003

 Lack of electricity for 12 million Brazilians
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SCENARIO BEFORE 2003

Difficulties for investments and no competition: absence of cost of expansion

references and “self-dealing” (incentives for contracting within the same economic group)

Rising prices for final consumer
Generators have no PPA guarantees
High environmental risk

High risk in the short-term market

CAPACITY

1994 1995 1996 1997 1998 1999 2000 2001

Consumption grows faster then capacity

350

300

BRAZIL TARIFF
RESIDENCIALTARIFF

INDUSTRIAL TARIFF
INFLATION — IGP-M

== INFLATION — IGP

100

1995 1996 1997 1998 1999 2000 2001 2002

Tariffs grow faster then Inflation



epe ‘ PURCHASE OF POWER THROUGH AUCTION PLUS ‘

Auction Based on Payment of Highest
Surcharge:
3,090% ! US$ 2.1 billion

REAL INCREASE OF 40%
BETWEEN 1995 AND 2002



http://www.clipart.com/en/close-up?o=804956&memlevel=A&a=c&q=house&s=1&e=30&show=&c=&cid=&findincat=&g=&cc=&page=

epe i CRISIS ‘

GENERATION ‘ TRANSMISSION ‘ DISTRIBUTION ‘
RATIONING BLACK-OUT MARKET
CONTRACTION
+
HIGH DEBT
Delays in New and Ongoing Delays in New and Ongoing Financial Crisis
Construction and Under- Construction and Under-
Investment Investment

S~—

ABSENCE OF PLANNING AND CLEAR MARKET RULES ‘




epe NEW REGULATORY FRAMEWORK FOR THE ELECTRIC
Eoprss do Pt S SECTOR

* Restructuring of the planning sector (Creation of Energy Research
Office - EPE)

« Effective monitoring of conditions of service (creation of the
Committee for System Monitoring)

* End of self dealing and promotion of efficient pricing mechanism
(auction)

NEW » Promoting social integration (universalization of the energy service

REGULATORY for 12 million people)
FRAMEWORK

* Prior Environmental License required
* All consumers must be totally covered by electricity contracts

* All contracts must be backed up by physical production capacity
(security of supply)

* Reliance on long-term contracts (up to 30 years), but there is a spot
market



epe i TWO CONTRACTING ENVIRONMENTS ‘

\ COMPETITIVE GENERATION /

Supply prices resulting from auctions Supply prices freely negotiated

Free
Contracting
Environment

- FCE -

D = Distribution / Captive Consumers @ o

FC = Free Consumers (above 3 MW)

Regulated
Contracting
Environment

- RCE -

T = Traders
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Generators must contract with all distributors, in proportion to their energy needs

FC FC
Regulated Contracting Environment (RCE) Free Contracting Environment (LCE)
mmmm Normal bilateral contracts mmmm  Contracting at free contracting rule
auctions through CCEE

contracting mechanism for long term
== = Additional contracts for market

adjustment auctions through CCEE

Contracting up to 2 years



epe ‘ REGULATED CONTRACTING ENVIRONMENT - POOL ‘

D’s signs PPA’s with G’s ‘

S Bertanopolis REGULATED BILATERAL
CONTRACTS FOR BUYING AND
SELLING OF POWER
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* TYPES

» Separate auctions for existing energy and new energy
« 3 years- and 5 years-ahead of start of supply
* Dutch Auction (the lower price wins)

* BUYERS

* Discos are responsible for load forecast
* They can pass through the contract costs to customers

* BIDDERS

* Private or state-owned companies
* Brazilian or Foreign Companies

« ENERGY SOURCES

* All energy sources

« WINNERS

« Winners of new energy auctions will award long-term PPA's and hydro concessions

* MITIGATION OF ENVIRONMENTAL RISKS

* Only projects with pre-approved environmental license are auctioned off
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COMMERCIALIZATION MOD

New Generatlon

AS A4 A-3 A2 A1 A




BRAZILIAN POWER SECTOR PLANNING
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epe l INSTITUTIONAL ORGANIZATION
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» National Council for Energy Policy (CNPE)
— High level Council empowered with establishing guidelines for energy policy

» Ministry of Mines and Energy (MME)
— Responsible for energy policy and energy planning.

» Energy Research Office (EPE)
— Responsible for the implementation of studies that will assist MME's planning.

» Electric Energy National Agency (ANEEL)
— Responsible for regulation, control and mediation.

» Electric System National Operator (ONS)
— Responsible for the operation of the National Interconnected System.

» Chamber for the Commerce of Electric Energy (CCEE)

— Responsible for the management of contracts and for short term accounting and
short term liquidation.


Presenter
Presentation Notes
Concerning the institutional organization introduced by the New Model, the following institutions were created:
 National Council for Energy Policy: a Ministerial Council which advises the Presidency of the Republic on establishing the guidelines of the national energy policy;
 Ministry of Mines and Energy – responsible for Energy Policy;
Energy Reserach Company – responsible for the implementation of studies that will assist the MME on energy planning;
 Electric Sector Control Agency – ANEEL -  responsible for regulation, control and mediation  between the sector`s agents, the government and society;
 Electric System National Operator – NOS - responsible for dispatching all energy consummed in Brazil and the portion that is exported/imported.
 Chamber for the Commerce of Electric Energy.(CCEE) responsible for long and short term energy contracts, as well as for acconting and liquidation.  
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HYDRO POWER PLANTS PLANNING PROCESS
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EPE
ENTREPRENEUR

INVENTORY
STUDIES AND

INTEGRATED
ENVIRONMENTAL
EVALUATION

2 years

PRIOR
LICENSE

FEASIBILITY

STUDIES AND

STUDIES ON

ENVIRONMENTAL
IMPACT
ASSESSMENT

1.5 year

MME
ANEEL
EPE

QUALIFI
cation | AUCTION

0.5 year

ENTREPRENEUR
ANEEL

OPERATION
LICENSE

INSTALLATION
LICENSE

1 year 4 years

RENEWABLE OF
OPERATION
LICENSE

BASIC PROJECT CONSTRUCTION OPERATION

> 50 years




epe ‘ RIVER BASIN INVENTORY ‘

«  Valuation of the multiple
iImplications of projects

Definition of better use of the hydro
potential of the basin

Interaction with the planning of
other sectors engaged in the basin




FOCUS ‘
MULTIPURPOSE

‘\\\\\\\\N/////,,»f'

MAXIMIZE THE ECONOMIC-ENERGY EFFICIENCY
MINIMIZE THE SOCIAL & ENVIRONMENTAL IMPACTS




epe ) HYDRO POWER INVENTORIES
WITH A COMPREHENSIVE INTEGRATED ENVIRONMENTAL EVALUATION
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Total: 19,750 MW
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epe i INTEGRATED ENVIRONMENTAL EVALUATION - IEE ‘

ergetica

OBJECTIVE J

Identify and valuate the cumulative and synergistic
effects resulting from environmental impacts caused by
the potentials hydroelectric plants in a river basin



epe ‘ INTEGRATED ENVIRONMENTAL EVALUATION STUDIES
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epe ‘ FEASIBILITY HYDRO POWER PLANTS STUDIES J

Preparation and monitoring of Environmental Impact
Studies, ensuring the integration of energy, engineering,
social and economic aspects, according to the document
"Instructions for Feasibility Studies of the Hydroelectric

Projects” (1997)
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FEASIBILITY HYDRO POWER PLANTS STUDIES
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1820 MW
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Teles Pires Power Plant
Sao Manoel Power Plant
Sinop Power Plant

~ . , .
Aplacas River

Foz do Apiacas Power Plant 275 MW

Total 3302 MW
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epe l EPE ROLE

nergetica

»EPE is a 100% State-owned Office, related to the Ministry of
Mines and Energy, created by Law # 10.847, of April 16, 2004

> EPE started to work in January 2"9, 2005

» EPE Is responsible for power sector planning studies: electric
sector, oil & gas sector, renewable sources, nuclear power and
energy efficiency

> Its studies give support to establish governmental policies for

the energy sector



epe ‘ EPE STRUCTURE ‘

nergetica

» EPE has a Presidency and 4 Directories:

1. Economic and Demand Studies and Long Term Integrated
Energy Planning

2. Power Studies (Generation, Transmission and Environment)

3. Oil & Gas and Bioenergy Studies

4. Corporative Management



epe \ SOME RESULTS

RESUMPTION OF PLANNING
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« Integrated Environmental Evaluation of Hydrographic Basins

« New Hydro Power Inventories and Feasibility Hydro Power Plants Evaluation
« 2006, 2007 & 2008 Brazilian Energy Balance

«  25-year Integrated Energy Plan - PNE 2030

« 10-year Energy Sector Expansion Planning (2007-2016)

«  Economic forecasting studies up to 2030 (monthly)

« Energy demand forecasting studies up to 2030 (quarterly)

« b-year Transmission Expansion Program

« Long Distance Engineering, Planning and Specification Studies

«  Economic and Engineering Studies for support the power expansion auctions

«  Several studies in oil & gas area



epe SOME RESULTS UP TO 2005
RESUMPTION OF PLANNING — AUCTIONS ( MW )

« 9 New Energy Auctions 32,164 MW
« For supply the needs of the market expansion
« 1 New Energy Auction 2,379
MW

 Above the needs of the market

« (Goal: Increase the security of supply

34,543 MW

Hydro, Small Hydro, Oil, Natural Gas, Coal & Biomass
J




SOME RESULTS UP TO 2005
NING — AUCTIONS ( US$/MWh )

p RESUMPTION OF PLAN
Empresa de Pesquisa Energética I — -
///, \\\\\\\‘\
80 - :" ° 80.5 \\\ N
® 778 .-
N 764
70 - i T
60 ® 0.7/ New Energy.
54.3 A
50 SN ':
; T ® 464
\ o Mt e _-- --
l‘, .\. ~
308 345/
30 T T T - T e——— — T T 1
2009 2010 2011 2012 2013

2005 2006 2007

—&— 1 st Existing Power Auction
—8—5th Existing Power Auction

—&—3rd New Energy Auction
1st New Renewable Energy Auction

Jirau Power Plant Auction

2008
—8—2nd Existing Power Auction
1st New Energy Auction

—8—4th New Energy Auction
—8— 1st New Biomass Security Auction

—-3rd and 4th Existing Power Auction
2nd New Energy Auction

—&—5th New Energy Auction

—&— Santo Antonio Power Plant Auction

Source: CCEE
1US$=17R$
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epec \ A-3 AUCTION (2008 )
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« Start of supply: 2011 (15 years’ PPA)
[t will be held on September 17t, 2008
« Price Cap =US$88.2/ MWh ¢

« Qualified and Prospect Bidders:

Sources Units Capacity (MW) | Energy (MWmed)
Wind 49 2,578.8 893.7
Sugar Cane Biomass 49 2,217.4 890.9
Other Biomass 6 250.0 205.9
Liquefied Natural Gas (LNG) 2 504.0 272.0
Natural Gas 1 65.9 33.1
o]] 86 15,016.7 7,830.7
Total 193 20,632.8 10,126.3

(\1US$=17R$
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« Concession of Public Use and Energy
« Start of supply: 2013 (30 years’ PPA)
|t will be held on September 30t 2008
« Price Cap=US$85.9/ MWh

(*)1US$=17R$



()

‘epe)

Empresa de Pesquisa Energética

| selowoweroRorouerpw |

It will be held on September, 2009

Belo Monte

Belo Monte

Belo Monte

Technical Data (principal) (addicted) (total)
Capacity (MW) 11,000 181 11,181
Energy (MWmed) 4,719 77 4,796
Generators 20 7 27
Turbines Francis Bulb
Units (MW) 550.0 25.9

7.0

Investments (US$ billion)



Presenter
Presentation Notes
The table shows the main technical data of the hydroplants of Santo Antônio and Jirau, to be constructed on Madeira River. This is, from the energetic stand point, one of the most important brailian rivers.
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Empresa de Pesquisa Energética
(Energy Research Office)

epe SOVE Ministry of Mines and Energy
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