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BRAZILIAN INTENDED NATIONALLY
DETERMINED CONTRIBUTION (INDC)

Reduce greenhouse gas emissions by 37% below 2005
levels in 2025

SUBSEQUENT INDICATIVE Reduce greenhouse gas emissions by 43% below 2005

CONTRIBUTION

CONTRIBUTION levels in 2030

TYPE J Absolute target in relation to a base year

100% of the territory, economy-wide, including CO,, CH,, N,O,

COVERAGE
/" perfluorocarbons, hydrofluorocarbons and SF,

REFERENCE 2005

TIMEFRAME Single-year target for 2025; indicative values for 2030 for
reference purposes only

METRIC 100 year Global Warming Potential, using IPCC AR5 values

Brazil’s iNDC is economy wide and therefore is based on flexible pathways to achieve the
2025 and the 2030 objectives.
In that sense, this presentation is meant to be for clarification purposes only.




GHG ANTHROPOGENIC EMISSIONS

ENERGY SECTOR

MtCO,-eq

2005 2014 2025 2030

Source: EPE
Note: MtCO2-eq in GWP AR5. Include all GHG gases.



GHG ANTHROPOGENIC EMISSIONS

ENERGY SECTOR (INTERNATIONAL COMPARISONS)

China (2012) USA (2012) EU (2012) Germany Brazil (2030) Brazil (2025) Brazil (2014) Brazil (2005)
(2012)
Source: EPE (Brazil data); IEA, 2014 (International data)

Note: Refers only to CO,



SHARE OF RENEWABLES ON ENERGY MATRIX

‘ iNDC: Achieving 45% of renewables in the energy mix by 2030.

OECD (2012)
World (2014)
Brazil (2005)

Brazil (2014)

Brazil (2025)

Brazil (2030) 45

Source: EPE; IEA




POWER GENERATION BY FUEL
BRAZIL VS. WORLD

BRAZIL 2014 WORLD 2011

Renewables = 78.2% Renewables = 20.3%

Hydro Uranium Hydro
65.2% 11.7% 15.8%

Gas
21.9%

Other (**)
4.5%

Biomass (**)
7.4%

Wind

2.0%
Uranium o 4.8% 41.39
2.5% Gas 0il 3.2% 3%
13.0% 6.8%

Year Share of Renewables
2012 84.6%
2013 79.3%

** Mainly generated from the co-generation with sugar cane

*** Other includes geothermal, solar, wind, combustible renewables and waste, and heat. Sources: EPE [BEN 2015]

Mauricio Tolmasquim and IEA [Key World Energy Statistics - 2013]



NON CONVENCIONAL RENEWABLES TARGET

‘ iNDC: Increasing the share of renewables (other than hydropower) in the power supply
to at least 23% by 2030, including by raising the share of wind, biomass and solar

2005 2025 2030

W LY L.

M Other renewables i Non-renewables & Hydropower

Share of renewables (other than hydropower) in 2030

BIOMASS 12%
WIND 9%
SOLAR 3%
Source: EPE



RENEWABLES IN ELECTRICITY SUPPLY

(% EXCLUDING HYDROPOWER)

2.8% NS

3.1%
2.1%

Brazil Brazil Germany  Brazil United World USA France India Japan Brazil
(2030) (2025) (2013) (2014) Kingdom  (2013) (2013) (2013) (2013) (2013 (2005)
(2013)

Source: EPE (Brazil data); IEA (International data)



ELECTRICITY MARKET DESIGN

Rely on contracts as inducers of system expansion

e Every load in the system (Discos and Free Consumers) must be 100% supplied by a financial
energy supply contract.

e Every energy financial contract must be backed up by Firm Energy Certificates (FEC).
e Represent the energy (MWh/y) a power plant delivers for a given reliability level.

e Sets the maximum volume a generator can sell in energy contracts

* WIND FECs

e Based on P90 certified wind production (3 consecutive years)
* Means that 90% of the year’s output is expected to surpass this level

* SOLAR FECs

* Based on P50 certified solar production (1 year; after 2018: 3 consecutive years)
* Means that half of the year’s output is expected to surpass this level.

Competition not in the spot market but in contracts (competition “for markets”
instead of “within markets”).

* Regulated auctions as tool for the induction of efficient purchase for regulated consumers.



WHOLESALE COMPETITION

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

G1

Regulated Contracting Market Free Contracting Market
mmm Normal bilateral contracts mmmm Contracting at free
auctions through CCEE contracting rule

contracting mechanism for long term

== = Additional contracts for market
adjustment auctions through

CCEE
Contracting up to 2 years Mauricio Tolmasquim



Main Goal

Lead Time

Periodicity

Demand

Who sign the PPA

Procurement Process

Who pay

Supply Specification

Spot Market

NEW ENERGY AUCTIONS

Ensure adequate Energy Expansion.

Two kinds: A-5 (5 years); A-3 (3 years)

Twice per year

Volume declared by the Distribution Companies,
which are pooled (not publicly disclosed before the
auction)

Distribution Companies

Centralized but not a “single buyer™ model.
(Government does not interfere in contracts or gives
guarantees)

Consumers of the Regulated Market (tariff)

Technological neutral, Technological Specific,
Location Specific

The difference between the contracted and the
produced or consumed amount is settled on the spot
market by the consumer

Mauricio Tolmasquim

Increase system’s reserve margin, by contracting
energy “in addition” to the energy procured in the
new energy auctions

Usually, 3 years

Sporadically at the government discretion (Every
year since 2008)

Volume determined by the Government (not
publicly disclosed before the auction)

Electricity Trading Chamber (CCEE) representing
the consumers

Centralized but not a “single buyer™ model. (CCEE
is not liable for the default risk)

All the Consumers (Tariff Surcharge)

Technological Specific

All the energy produced is settled on the spot
market by CCEE

11



QUALIFICATION CRITERIA
MAIN TECHNICAL REQUIREMENTS FOR PARTICIPATION

FUEL SUPPLY
ANEEL PRIOR ELECTRICAL ENERGY LAND USE CONTRACT OR

REGISTRY ENVIRONMENTAL CONECTION PRODUCTION CONTRACT TERM OF

LICENSE INFORMATION CERTIFICATE COMMITMENT

HYDROPOWER PLANT X X X
(HPP and Small Hydro)

THERMAL POWER

(BIOMASS and X X X X X

FOSSIL)

WIND POWER PLANT X X X X X

SOLAR PV PLANT X X X X X

Source: EPE

Mauricio Tolmasquim

WATER USE
GRANT
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PROJECTS QUALIFIED TO PARTICIPATE OF THE AUCTION

2011 2012 2013

<

2014 2015

38% ®m Qualified
= Not Qualified l
* Number of Projects

Mauricio Tolmasquim




WINNER SELECTION PROCESS (HYBRID SYSTEM)

FIRST PHASE: UNIFORM-PRICE AUCTION
(Dutch Auction or Clock Auction)

Price (RS/MWHh)

Energy Auctions:
P1=Pmax * Reverse Auction
P, (auctioneer represents the
buyers)
Ps3
|

 Uniform prices

Pe [T T T T TT T 1T [ T 7]

|
Ps T T T T T T _TtT1t 1]

|
P #

D: Demand

P7 AD: Demand +
oy Adjustment Factor
Po :

L1 :

D AD Amount

Source: ANEEL
Mauricio Tolmasquim (KWh)



WINNER SELECTION PROCESS: HYBRID SYSTEM
SECOND PHASE: PAY-AS-BID AUCTION

Price (RS/MWh)

Sealed-Bid Auction (Blind
Auction)

Pg

Discriminatory Price

D: Demand
AD: Demand +
Adjustment Factor

Amount

Source: ANEEL
Mauricio Tolmasquim (KWh) 15



WINNER SELECTION PROCESS
PRICES IN THE FIRST AND SECOND PHASE OF BRAZILIAN AUCTIONS

Auction 2 LER LFA LER A-3 LER LER

2009 2010 2010 20M 20M 2014

Renewable energy source Wind .Wmd’ . Wind Wmd' Wmd. Solar

biomass biomass biomass

Total volume contracted (MW FB3 bBE6 2551 LESte 460 202
Final price in the first phase (descend-

ing clock) — USD/MWh 776 £9.8 63.6 52.5 515 Nno.s

Maximum winning price in the auction 76.5 69.0 631 52 4 510 no.4

(after second phase) - USD/MWh

Minirnum winning price in the auction

(after second phase) — USD/MWH 65.5 65.5 60.5 48.2 475 100.4

I Braziian auctions are named A-5 and A-3Z, mearning that the lead time is five and three vears, respectively, for
the winnming projects. LER and LEA are the Porftuguese abbreviations for Reserve Cnergy Auction and Alternative

Sources Auction (renewable energy sources), respectively.
? Prices in Brazifian reais were converted to US doflars using a fixed exchange rate of 2 BRL/USD for all values in

this table. However, the market exchange rate was approximately 1.7 BRL/USD during 2009-2011 and 2.2 BRL/

LIS dfurirg 2014,
Iin LEA 2010, A-Z 2011 and LER 2011 wind and biomass competed with each ather and the prices represent the

results af the whale auction, they are not per technology

Source: IRENE

Mauricio Tolmasquim



SELLERS LIABILITIES:
COMMITTEMENTS, CONTRACT SCHEDULE AND FINANTIAL RISKS

COMMITMENT TO PARTICIPATE OF THE AUCTION
e Bidders are required to deposit a bid bond equal to 1% of the investment value
CONTRACT DURATION
e 20-30vyears
POST-CONTRACT PROVISIONS
e HYDRO: The plant is transferred to the government after contract’s end date
e OTHERS PLANTS: Investors maintain ownership of the generation assets after contracts
end date
MITIGATION OF INFLATION RISKS
e Contracts are adjusted yearly for domestic price inflation
NO MITIGATION OF CURRENCY EXCHANGE RISKS

e Contracts are nominated in Reals (national currency)



RESERVE AUCTION: WIND*
FIXED INCOME, UNDEPERPERFORMANCE PENALTIES AND OVER PERFORMANCE COMPENSATION
Annual Energy Generation

Contracted A’VT‘i"‘:i | ‘ . ‘ | ‘ .‘;|;
The deviations from annual

o VAV VAV, VU
Year 12 Year 16
production in relation to the

Year 4 Year 8
contractual obligation will be Fixed income to cover the operational and maintenance
settle at fix prices. costs of the plant, and the return of the investment

Year 20

* Solar has similar contracts with differents

tollearance bouds

Mauricio Tolmasquim 18ource: EPE



RESERVE AUCTION: WIND
FIXED INCOME, UNDEPERPERFORMANCE PENALTIES AND OVER PERFORMANCE COMPENSATION

Inside the tolerance bounds the deviations from annual production
can be offset by the generation from the previous year

+ 30% ------------------------------------

ToIeranc<= Bounds

V.V, \VAV, [ EAVAV) V,
Year 4 Year 8 Year 12 Year 16 Year 20

e

» Between the 1%t and the 3" years: the deviations from annual production in relation to the contractual ob on pass to the
next year.
e In 4t year:
* The surplus can be passed on to the next four years, or by the entrepreneur choice, evaluated at the value of contract
e The deficit will be evaluated at a 6% premium over the contract price and paid in the next year

Mauricio Tolmasquim



RESERVE AUCTION: WIND
FIXED INCOME, UNDEPERPERFORMANCE PENALTIES AND OVER PERFORMANCE COMPENSATION

If tolerance upper bound is surpassed, surplus energy is
purchased, in the next year, at 30% discount on the contract price.

+ 30%

ToIIerance Bounds

‘n_ Nn (MY

RIV.VANNY,V VRV,

-10%
Year 4 Year 8

Year 12 UYear 16 Year 20

If annual production is bellow 90% of the quantity contracted, the project
developer has to refund, in the next year, the difference at a 15% premium over
the contract price.

Mauricio Tolmasquim 20



Sales revenue

Fixed Income

Variable Income
(over performance
compensation™)

Refund (underperformance
penalties™)

RESERVE AUCTION: SALES REVENUE

Surplus between 100% and
130% in the 40 year

Surplus bigger than 130%:

Quadrennial: Deficit between
90% and 100%

Annual generation inferior to
90%

Characteristics

Fixed amount to cover the operational and maintenance
costs of the plant, and the return of the investment

Amount generated in excess valued at contract price

Amount generated in excess valued at 30% discount on the
contract price

the quantity not delivery valued at 106% of the contract price

Quantity not delivery valued at 15% premium of the
contract price (the generator must "buy back™)

* Plants with energy contracts from the same auction may negotiate their deficits and surpluses to avoid penalties in the 4-

year settlement

Mauricio Tolmasquim 21



AUCTION PROCESS OVERVIEW

oo = .ﬂ,
E '"
— | MME publishes an ordinance with guidelines e, ANEEL publishes contract’s - The project de\(eloper§ _
L II'- of the technical habilitation in EPE and of the notice and draft = presents technical project in
[ = ion i i ANEEL EPE
| auction implementation

EPE announces the
A qualified projects to
o participate in the auction

s hf—
Auction organization by Aiimirticie sln [ i F E p E)
CCEE, on ANEEL’s Minas e [revgia m f L

= .
= delegation - =
o — CCee ; S . .
The winning project = = > MME’s ordinance with the Firm
developers sign a contract l X Energy Certificate of the projects
with CCEE in the case of a -~

Reserve Auction -
[ —

r— The project developer signs
WO, contract with the distribution
P company in the auctions of the

regulated market

. Having a signed contract, the project
Sl developer seeks funding for the project ‘

Mauricio Tolmasquim



LIABILITIES FOR TRANSMISSION DELAY

IN THE PAST:

The Energy Planning Agency used the location and size of the winners of the wind energy auction
to plan the lines

The lines were put in auction

However, in many cases: generation facilities was ready to operate, but the transmission capacity
reinforcement were not ready

The risk of such transmission constrains were allocated to the buyers

EVOLUTION OF GRID ACCESS:

The Energy Planning Agency seeks to plan the transmission grid before the auction.
Auction: the maximum generation capacity to be contract at any given transmission substation
was limited by the capacity that could be drained by the network.

Fully allocated the risks of the unavailability of transmission capacity to the seller.



EVOLUTION OF GRID ACCESS: INTRODUCTION OF A PRELIMIARY PHASE

Preliminary Phase: auction to select projects that can participate of the first traditional auction
(Analysis in two steps)

Locacional — take in account the idle capacity of transformers and transmission lines.
Systemic — take in account the capacity that can be drained by the transmission network between

different areas

® ®© o
Locacional Locacional Locacional

SE1 SE 2 SEn

Siystemic

Area l




HOW TO GUARANTEE THE NEW PROJECTS WILL BE BUILD?

e The qualification process

e Penalties in case of delay in plant operation:
* Long delay
e Execution of the completion Bond (5% of the estimated investment)
* Contract termination by regulator if project is severely delayed.
e Short delay (between 6 months and 1 year)
* Reserve Auctions:
 The generator’s contract revenue is delayed until the plant start to operate

e Seller can only buy energy from plants contracted in the same auction to compensate for
its unmet obligations.

e Regular Auctions:

» Seller must procure contracts in the market to meet its obligations, even if the plant is
operational but not the connection to the grid

e Contract payment is reduced by at least 15% (delays bigger than 3 month)



The generator issues an invoice a

to the electricity distribution
company and informs the Bank

DEFAULT RISK MITIGATION

Distribution Company emit invoice

to their clientes (consumers)

CLIENTS (consumers)
I

I
I
|
|
I
|
A4

\tQat manage the distribution ELECTRICITY
commyny collateral DISTRIBUTOR Consumers pay the bill at the
S o COMPANY Bank of their preference
S
S
S
S e The clearing house system
Bank that manage the Collateral ~ N transfers money from the
transfers money necessary to consumer Bank to the Bank
pay the generator from the that manages the
distribution checking account to distributor's collateral
the collateral account. Inthe U T Waememiyr /S - -~ ~—=-===7=777
pay-scheduled day, the Bank
transfers the Money to the
generator account. BANK THAT MANA UTOR COLLATERAL

Mauricio Tolmasquim

The Electricity Distributor
Company has two bank
accounts
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AUCTION PERFORMANCE



PROJECTS: CANDIDATES, QUALIFIED AND WINNERS

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% -

® Candidates
m Qualified
- Winners

2011 2012 2013 2014 2015

Source: EPE



POWER AUCTIONS RESULTS
2005 - 2016

TOTAL 34 AUCTIONS

21 New Energy Auctions
3 Structural Projects Auction

1,040 PLANTS - 84,650 MW

9 Energy Reserve Auction
3 Alternative Source Energy Auction

Hydro (large and small)
Wind

Natural Gas

Biomass

Fuel Oil and Diesel
Coal

PV

Cogeneration

RENEWABLE SOURCES
CONTRACTED 59,843 MW
[ 79% ]

Source: EPE

Mauricio Tolmasquim 29



Installed Capacity [ MW ]

WIND POWER DEVELOPING IN BRAZIL

20000 Operating and contracted

17,790

18000

16000

14000

12000

10000

8000

6000

4000

2000
29

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Sources: ANEEL and EPE



12000
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6000

4000

Contracted capadty [MW)

2000

Highlight on auctions involving wind power:
Contracted amount and prices

11722
5154
' 5 84
561
§ 67 574
$52 451 954 § 51 $58 g6
- 543
1806 2338
1520
1423 s 1068 g5 948 1505 o
282
I I I I_l I I I |_| ! I - I
Proinfa Auctions Dec Aug Aug Aug Aug Dec Dec Aug Nov Dec
(2004) (2009-13) 2009* 2010* 2010 2011 2011* 2011 2012 2013* 2013 2013

Source: World Bank

Individual wind power auctions [*: reserve auction)

Mauricio Tolmasquim
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SOLAR POWER AUCTIONS IN BRAZIL

15T AUCTION 2ND AUCTION 3RD AUCTION
OCT, 2014 AUG, 2015 NOV, 2015
SUBMISSION SUBMISSION SUBMISSION
s o

TECHNICAL QUALIFICATION TECHNICAL QUALIFICATION TECHNICAL QUALIFICATION

332 PROJECTS 10,092 MWp 341 PROJECTS 11,261 MWp 493 PROJECTS 15,864 MWp

¥ ¥ ¥

RESULTS RESULTS RESULTS

31 PROJECTS 1,048 MWp 30 PROJECTS 1,044 MWp 33 PROJECTS 1,116 MWp
AVERAGE PRICE AVERAGE PRICE AVERAGE PRICE



LESSONS AND RECOMMENDATIONS

> Sector reform

has unlocked much needed private sector investment.
has address sector bottlenecks and meet power demand growth.

» Long term agreements

boosted the financing available for the generation expansion
represented more stable flows of receivables for investors and less exposure on the
short term market.

> Auctions

have established a credible market mechanism for the allocation of energy
contracts.

represent a transparent, competitive and efficient form of procuring electricity.
provided a solution to the regulatory challenge of defining what “prudent” costs of
generation should be passed on to end-use customers.

An effective auction depends on the existence of competition.



LESSONS AND RECOMMENDATIONS

» Key Factors for Successes:
» Institutional capability and coordination, in order to handle the complexities of
the auctions process
» Regulatory stability, in order to attract investors to participate in competitive
auctions
» Qualification Process: too easy qualification norm increases risk of non-
compliance; draconian procedures can reduce the competition
» Criterion to set the maximum volume a plant can sell in a energy contract,
avoiding overestimation of capacity factors
» Risk allocation: balance between under performance penalty and over
performance premium
» Coordination with transmission planning, in other to avoid transmissions
constraints



Thank you

mauricio tolmasquim@hks.harvard.edu

tolmasquim@gmail.com

Mauricio Tolmasquim

35


mailto:mauricio_tolmasquim@hks.harvard.edu
mailto:tolmasquim@gmail.com

	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	POWER GENERATION BY FUEL�BRAZIL VS. WORLD
	Foliennummer 7
	Foliennummer 8
	Electricity market design
	Foliennummer 10
	    NEW ENERGY AUCTIONS
	Foliennummer 12
	Foliennummer 13
	WINNER SELECTION PROCESS (HYBRID SYSTEM)�FIRST PHASE: UNIFORM-PRICE AUCTION�(Dutch Auction or Clock Auction)
	WINNER SELECTION PROCESS: HYBRID SYSTEM�SECOND PHASE: PAY-AS-BID AUCTION
	WINNER SELECTION PROCESS �PRICES IN THE FIRST AND SECOND PHASE OF BRAZILIAN AUCTIONS
	SELLERS LIABILITIES:� COMMITTEMENTS, CONTRACT SCHEDULE AND FINANTIAL RISKS
	Foliennummer 18
	Foliennummer 19
	Foliennummer 20
	Reserve Auction: Sales Revenue 
	Auction Process Overview
	LIABILITIES FOR TRANSMISSION DELAY                                                                                                                                                                                                                                                                                    �
	Foliennummer 24
	How to guarantee the new projects will be build?
	Foliennummer 26
	��
	Foliennummer 28
	Foliennummer 29
	Foliennummer 30
	Highlight on auctions involving wind power: �Contracted amount and prices
	Foliennummer 32
	LESSONS and RECOMMENDATIONS   
	LESSONS and RECOMMENDATIONS 
	Foliennummer 35

