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Vale do Ros rio Bagasse Cogeneration (VRBC).
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Prior to the eectricity market deregulation in Brazil, the managers of Vale do Rosario (VR) decided to
expand the mill' s cogeneration system in order to increase its efficiency and to add value to the bagasse
originating from its sugar milling process. This expansion was done in two phases. Phase 1, from 1990
to 1994, involved installation of higher-efficiency steam turbines and a ten-year contract with then state-
owned utility, &RP SDKID 3 DX (H) RbODH/ X (CPFL), to sell 4 MW to the utility's grid. Phase 2,
implemented from 1995 to 1997, involved acquisition of two new boilers and a 12 MW turbo-generator.
Another ten-year contract with CPFL was signed then, in order to sell 15 MW of installed capacity to the
utility' s grid.

Even after enlarging the bagasse cogeneration system and increasing surplus el ectricity sold to the grid,
VR till has enough bagasse enough to supply itsinternal need and also to sell asmall portion. However,
further expansion of the mill' s cogeneration capacity was not initially considered, because going beyond
what the mill was already co-generating would require a shift from low-pressure to high-pressure
boilers. In terms of financial results, utilizing higher-pressure boilers reduces the profitability of
eectricity sales. In fact, higher-pressure boilers cost significantly more on a per unit basis than lower
pressure boilers. So, further increasing bagasse-based energy generation at VR would require a greater
financia investment. The manageria decision-making depends on the favorable financial conditions for
that specific market niche (electricity sales).

Including the commercialization of certified emissions reductions (CERs) to be obtained by GHG
emission reductions enabled a shift in the decision making regarding investing in the expansion of the
VR's bagasse cogeneration system. With the opportunity to sell CERs now available, the managers of
VR decided to implement two new phases to improve the mill' s bagasse cogeneration system, requiring
a total investment of approximately R$ 42 million (US$17.5MM). The sale of certified emission
reductions (CERs) under the Clean Development Mechanism (CDM) is an integral part of the plan for
this investment. In an attempt to guarantee that the sale of such CERs was feasible, a pre-validation
certificate by TUV Siiddeutschland was also applied for. The project phases are described as follows:

Phase 3 (2001): involves acquisition of a 15 MW turbo-generator and another stand-by one 4 MW
turbo-generator in order to increase the surplus electricity available for sale to the grid by 15 MW,

Approximately US$17.5 Million at exchange rate in June 01, 2001 is R$/US$ 2.3833/1. Source: Brazilian Central
Bank .
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Phase 4 (2003): as an expansion of the Phase 3 and to be operational in June 2003, it is based on
increasing the pressure in the boiler, which will increase the total surplus electric power generation
capacity, alowing VR to sell an additional 35 MW energy to CPFL. This phase includes acquisition
of one 65-bar boiler and two 25 MW turbo-generators, standing-by two 4 MW turbo-generators, and
the enhancement of the energy hub from 138 kV to 42 MVA.

Thereby, the VRBC project activity aims to increase the surplus of electricity to be sold to the grid by
expanding VR's electric power generation capacity and, therefore, operating in a more rationale way
under the electric power sector circumstances that currently recognizes the role of independent power
producers, such as VR.

The VRBC project activity participants believe that bagasse cogeneration is a sustainable source of
energy that brings not only advantages for mitigating global warming, but also creates a competitive
advantage for the agricultural production in the sugarcane industry in Brazil. Using the available natural
resources in a more rationale way, the VRBC project activity may help to enhance development of a
renewable energy source, because that has significant potential in Brazil, the bagasse, besides it servesto
demonstrate the viability of electricity generation as a source of revenue for the sugar industry. It is
worthy to highlight that out of approximately 320 sugar mills in Brazil, the great majority produces
energy solely for on-site use, and not for sale to the grid which is the %MW DV X\MXDOcase for the
sugarcane industry.

Additional contribution to national sustainable development includes the fact that bagasse cogeneration
also supports the country's economic development, as Brazil's sugarcane-based industry provides for
approximately 1 million jobs and represents one of the major agribusiness products within the trade
balance of the country. Furthermore, bagasse-based power project activities contribute to support the
competitive model of the Brazilian electric sector, recently implemented.

$ 352-(&7 3$57,& 35176

VRBC isaunilateral CDM project activity, being Brazil the only Kyoto Protocol' s Party involved.

The VRBC project activity participants are Vale do Ros rio Sugar Mill (VR) and Econergy Brasil
(ECONERGY). Both of them are Brazilian private entities.

Notwithstanding, the Swedish Energy Agency joined the project in mid-2002 with the intention of
purchasing Certified Emission Reductions generated by the project, and is assisting with technical
support.

$ SUIRNHFWDRIYIW - KRWFRP SDQ

9 DBIERS5 RV UR6XIDUO LAYV R) isaBrazilian private company with 104 shareholders, mostly farmers
and sugarcane producers. Founded in 1964, the objective was to substitute their coffee production, which
had become unprofitable, by other permanent or semi-permanent culture that could yield economic
stability to the region in addition to the traditional coffee producer and exporter. The then new company
aimed exclusively for the industrialization of sugarcane in a system of suppliers, without changing the
regiona feature of the land maintenance and therefore keeping the countryside quality of life and
traditions. For this, a country factory was chosen as model of production a country factory, without

10
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workers towns or other dependencies used in large agricultural farms, and as was broadly adopted by the
distilleries born of the Alcohol Program (Proalcool) from 1975.

Nowadays, VR islisted among the five major sugarcane enterprises in Southern Brazil. In the 2001/2002
harvesting season, it produced 4.1 million tons of sugarcane, 160.0 million liters of ethanaol, and 290.5
thousand tons of sugar. In the 2002/2003 harvesting season, its production was 4.3 million tons of
sugarcane, 140.9 million liters of ethanol, and 353.7 thousand tons of sugar.

In the continuous search for improvements in its productive performance, VR gives specia attention to
its human resources. To encourage its employees to be deeply engaged with the results of the company,
VR has always developed human resources social services. The company believes that the employees

contribution to increase the quality of the products is heavily dependent on their quality of life. So, in
order to assist them achieving a higher quality of life, the company offers a program called 6HMoR
6RADO(“Social Service”) to the employees and their relatives, assisting them with medical care,
educational support, leisure activities and other services they may need.

The total amount of resources allocated to the 6HXYoR 6RHDprogram in the industrial area was around
R$ 1.6 million during 2002 harvest period only (May to September), enough to assist the 2,142 people
listed in the program. From that number, 675 are directly employed by VR, with the remaining being the
relatives and as such indirect beneficiaries of the program.

The numbers increase if on considers also the agriculture operations, carried out by 1 RYD $ADQ@D a
company founded in 1978 to provide technical support to suppliers, and also to enlarge and assurie
sugarcane supply to VR, adjusted to the increase of industrial capacity of the company. 1 RYD $@D®D
employs 3,178 workers during the harvest period (May to September) and 2,778 workers during the
inter-harvest months of the year. Moreover, the sugarcane suppliers employ about 1,958 people in the
harvest season and 1,568 in the inter-harvest period. All these workers are benefited by the 6HMOR
6RADOprogram thus totaling 14,945 beneficiaries, including workers and relatives, for atotal of R$ 1,6
million expended only from May to September 2002.

VR is dso the second largest sugar mill in terms of cogeneration of electricity and steam and
undoubtedly is building up capacity of bagasse-based power production through the Brazilian sugar
industry.

$ SURNHFWCGHYHBSHU LHVSROME®! | RUVWH &' 0 SLRMHFWDRVIYIW

( FRHL\ Y4 DMO(ECONERGY) is a Brazilian private entity, registered according the Brazilian laws,
with the CNPJMF inscription 04.980.642/0001-55.

ECONERGY is a technical, financial and policy consultant firm serving clients in the energy and
environment industries, dedicated to providing energy solutions that enhance the world's economy,
environment, health and security.

Exchange rate in September 02, 2002 is R$/US$ 3.0286/1. Source: Brazilian Central Bank.

Position in September 2002. The expenditures with the program not include the obligatory social duties, which
amounted about R$ 2.1 millions in the period from May to September 2002. It is worth to note that this program
has been implemented long before 2002.

Data regarding 2002, updated until September.
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Focusing on the intersection of energy, environmental and financial markets in industrialized and
emerging economies, some of ECONERGY ' s services offered in Brazil, and spread worldwide, include
industrial cogeneration projects, energy services support, Privatization Services, Carbon Services and
Business Training.

ECONERGY isthe developer and main contact for the VRBC project activity.

$  T(&+1,8/ ' (68&5,37,21 2) 7+( 352- (&7 $&7,9,7<

$ [ RFDMRQ R VKH SLRMHFWDRIMW

A.4.11 Host Country Party

Brazil

A4.12 State

Sao Paulo, in the Southeast of Brazil

A.4.13 City

Morro Agudo

A.4.14 More details on physical location:

Morro Agudo is located northeast in the State of S&o Paulo, about 340 kilometers (km) far from the state
capital, Sdo Paulo, in the agricultural region of Orlandia, as can be seenin figure 1. The region holds an
ample availability of manpower, and communication and transport infrastructures, and can be accessed
through a direct highway from S50 Paulo, “Rodovia Anhanguera’ (SP-330).
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Source: Elaborated from Coordenadoria de Assisténcia Técnica Integral (CATI) .

JWUXWH  * HRIWDSKIFDOSRVIMIRQ Rl VKH FIW Rl 0 RUR $J XGR

WWW.cati.sp.gov.br
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The overview of the VR plant, where VRBC project activity islocated, is shown in figure 2.

JLWIXWH 95 6XIDUO LOMWA RYHWYIHZ

$ &DVWIRJ R SURNHFWDRIMW

VRBC is a renewable energy supply side grid-connected project activity. It involves reduction of
emissions of greenhouse gases in energy sector; more specifically, reduction of GHG emissions sources
from fuel combustion in energy industries, according to the list of sector/source categories indicated in
Annex A of the Kyoto Protocol.

$ 7HKQR®I\ VR EH HPS® HG E\  VKH SLIRMHRWDRIMW

The predominant technology in all parts of the world today for generating megawatt (MW) levels of
el ectricity from biomass is the steam-Rankine cycle, which consists of direct combustion of biomassin a
boiler to generate steam, which is then expanded through a turbine. The steam-Rankine technology is a
mature technology, having been introduced into commercial use about 100 years ago. Most steam cycle
plants are located at industrial sites, where the waste heat from the steam turbine is recovered and used
for meeting industrial-process heat needs. Such combined heat and power (CHP), or cogeneration,
systems provide greater levels of energy services per unit of biomass consumed than systems that
generate el ectric power only.

The steam-Rankine cycle involves heating pressurized water, with the resulting steam expanding to drive
a turbine-generator, and then condensing back to water for partial or full recycling to the boiler. A heat
exchanger is used in some cases to recover heat from flue gases to preheat combustion air, and a de-
aerator must be used to remove dissolved oxygen from water before it enters the bailer.

Steam turbines are designed as either "backpressure" or "condensing” turbines. CHP applications
typically employ backpressure turbines, wherein steam expands to a pressure that is still substantially
above ambient pressure. It leaves the turbine still as a vapor and is sent to satisfy industrial heating
needs, where it condenses back to water. It is then partially or fully returned to the boiler. Alternatively,
if process steam demands can be met using only a portion of the available steam, a condensing-
extraction steam turbine (CEST) might be used. This design includes the capability for some steam to be
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extracted at one or more points along the expansion path for meeting process needs (figure 3). Steam that
is not extracted continues to expand to sub-atmospheric pressures, thereby increasing the amount of
electricity generated per unit of steam compared to the backpressure turbine. The non-extracted steam is
converted back to liquid water in a condenser that utilizes ambient air and/or a cold water source as the
coolant .

Source: Williams & Larson, 1993 apud Kartha & Larson, 2000, p.101

YLUUXWH  6FKHP DWF GIDJWDP RI D ELRP DW | LLHG WMDP  LDONLQH P\ F® | RUFRJ HOHUDVIRQ XVIQJ
D FRQGHQVQJ H[ WDFVIRQ WHDP  VXLELOH

The technology related assets involved in both phases of the VR's project activity system are indicated
intable 1.

Williams & Larson, 1993 and Kartha & Larson, 2000, p.101
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&RP SRHOAR ( TXLSP HQWV
WH
SURWRADRAMW
FRIHOHLDARD °/d—|FlHLSl)35%&SLR\HHN 95%&
M WP DRIBIIESER R0 R0 3KDH 3KDH
7 RECHSDAW 0: 7 RECSCAW 0: 7 RECSCAW 0:
OPERATION |6 turbo-generators: 6 turbo-generators: 6 turbo-generators:
3 of AMW; - 2of AMW . 2of MW
2 of 6BMW - 20of BMW - 1of 12MW
1 of 122MW - 1of 12MW - lof 15MW
1 of 15MW (condensing-type)
(condensing-type) - 20f 256MW
(condensing-type)
STAND BY - 1 generator of AMW 3 generators of 4AMW

In spite of being unilaterally funded, technology transfer was applied in the VRBC project activity, as
the steam turbines are Swedish, manufactured by ABB. The boiler technology is domestic (Brazilian), as
is much of the small equipment installed to work with the turbine. Further technical assistance has been
incorporated into this CDM project by the Swedish Energy Agency.

It is worthy to note that the investments to increase efficiency in phases 3 and 4 are not intended to
enhance the sugar production process. It is an entirely new project focused on better exploiting the
biomass resource to increase renewable energy production through a closed cycle condensing type steam
turbine.

So, the installed capacity and electricity power performance in past years, as well as the expected
performance in the following years until 2007, are presented in table 2

The Energy Balance related to the cogeneration system after VRBC project activity implementation is
indicated in figure 4. The location of the additional equipments for generating the surplus electricity is
indicated in figure 5.
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7DEG® , QWG FDSDFW DQG HBIFWIFIW SRZ HUSHU RUP DOFH DWA 5

85 6( 3KDH 3KDWH

| <HU
Sugarcane crushed per Vear 4 11a 4793 3822 4055 4326 4985 5152 5292 5411 5432
(Thousand)
Percentage of fiber (bagasse)
et ton of augarcane ruched 1398 1363 1366 1318 1286 1275 1275 1275 1275 1275
Bagasse (thousand) available
at 50% wet (26% of the
Sugarcne crushed) minus  1136:41,2261 9738 1,034.31,104.91,2761 1,319.51,355.91,386.91,392.3
20.000 to start-up
(a) Ingtalled Capacity (MW) 32 32 36 51 51 101 101 101 101 101
gﬁﬂ)\;\’,‘)tema' Consumption 4556 9374 1370 1410 1352 153 160 164 168 168
(c) Stand by (MW) 40 40 120 120 120 120 120
(d) Capacity Factor 83% 95% 85% 92% 57% 90% 90% 90% 90%  90%
(e) Total Capacity available
to export (MW) = 153 173 190 303 191 663 657 653 650 650
[(@-()-(0)]* (d)]
(f) Previous PPA contract 150 150 150

(MW)

(9) Capacity applying for
CER (additional to previous
PPA contract) (MW)

(h) Energy capacity to sell
(reviewed PPA contract)
(MW)

150 150 500 500 500 500 500

150 20 310 430 430 430 430

NOTE: (*) The results of electricity generated in 2002 were inefficient due to mainly the energy crisis in
2001 that caused energy demand to diminish for the following year; (**) Data for the period until 2002 are
based on rea performance, considering energy sold to CPFL and to the spot market; (***) Data for 2003 and
beyond are based on estimated performance and PPA with CPFL.
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Note: Figuresin red means retrofit or expansion.

JUXWH (QHU\ ¥DDQFH" DIWP RU9S5 %& SURMHFWDFYIW

18



Vale do Ros rio Bagasse Cogeneration CDM Project Design Document

* HQHLDO HVFUSVIRQRI 3 LRNHPWS PYLW

YJWUXWH / RFDMWRQ RI LOWDXIG HTXLSP HOW IRU9 5 %& SLRNHPADRAYLW DWO5 VIV / D\ RXW
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Bagasse cogeneration requires a constant bagasse supply to the sugar mill's boilers. If there is an
interruption in bagasse supply, for example due to an interruption in sugarcane supply to the mill, the
boilers will not be able to produce the steam required by both the sugar production process and the
power-generation turbo-generators. In order to avoid power-generation interruptions, the cogeneration
expansion plan in VRBC includes investments in the sugar production process that reduce the steam
consumption in the sugar and ethanol production processes. This efficiency improvement is necessary in
order to drive as much steam as possible to the cogeneration project. Consequently, the greater the
quantity of electricity production that is sought, the higher the investment cost per MWh produced.

The following chart shows the relationship between the steam consumption in the sugar production
process and energy available (kWh/ton of sugarcane) to supply the grid.

JWXWH 6WDP &RQVXP SMRQ YV ( QHUW\ 6RGE

20



Vaedo Ros rio Bagasse Cogeneration CDM Project Design Document

* HOHWDO HVFUSVIRQ RI 3 LRNHPWS PVIYLW

$ YUH H SDOWRQ R KRZ VWH DQMKURSRIHQF HPIMRY R DQMKURSRIHQF
JUHHKRXAH JDV * +*V B\ VRXUFHV DLH VR EH UHGXFHG B\ VKH SURSRVHG

& 0 SIRWFWDPIMW LFOGAQ) ZK\ VKH HPWRQ WHGXPIRQ/ ZRX@ CQRW
RFFXU 1Q VWH DEVHFH R VKH SLRSRHG SURMHFW DPIYIW - VDN LQ/R

DFFRXQVCDIRDODQG RU VHRVRIDOSRIFLIHY DG FLUEXP WIDGFHV

Bagasse is a fibrous biomass by-product from sugarcane processing, which accounts for about 25
percent of the weight of fresh cane and approximately one third of the cane' s energy content. In atypical
Brazilian sugarcane mill, burning bagasse for generation of process heat and power production is a
practice already established. It has been estimated that over 700 MW of bagasse-based power capacity
are currently installed in the state of S o Paulo only . The energy produced from these facilities is amost
al consumed on-site. Because of the constraints that limited the access of independent power producers
to the electric utilities market, there was no incentive for sugarcane mills to operate in a more efficient
way. Low pressure boilers, very little concern with optimal use and control of steam, crushers
mechanically activated by steam, energy intensive distillation methods, are afew examples of inefficient
methods applied to the sugar industry as normal routine.

The Brazilian electric sector legislation nowadays recognizes the role of independent power producers,
which has triggered interest in improving boiler efficiency and increasing electricity generation at mills,
alowing the production of enough electricity not only to satisfy sugar mills' need but also a surplus
amount that can be sold to the electricity market. Furthermore, the current increasing demand for
electricity opens an investment opportunity for some bagasse cogeneration power plants in Brazil.
Additionally, the feature of electricity generation from sugarcane origin during the dry months of winter,
when hydroelectric generation system - the most important electricity source in the country - is under
stress, provides for a considerable complementary energy and makes the bagasse cogeneration electricity
attractive to potential purchasers.

Nevertheless, financial and other barriers pose a challenge for implementation of thiskind of projects. In
most cases, the sponsors' culture in the sugar industry are very much influenced by the commodities —
sugar and ethanol — market. Therefore, they need an extra incentive to invest in electricity production
due to the fact that it is a product that can never be stored in order to speculate in price. The Power
Purchase Agreement requires different negotiation skills, which is not the core of the sugar industry. For
instance, when signing a long-term electricity contract, the PPA, a given sugar mill has to be confident
enough that it will produce sufficient biomass to supply its cogeneration project. Although it seems easy
to predict, the variation of sugarcane productivity ranges from 75 to 95 ton of sugarcane per hectare
annually depending on the rainfall. So, the revenue from GHG emission reductions and other benefits
associated with CDM certification offer a sound investment opportunity for some sugar mills, like VR,
which might expand its electric power generation capacity and operate in a more rationale way under the
new electric power sector circumstances.

The introduction of natural gas as a source for electricity generation is coming at the same time as Brazil
is privatizing the energy sector. Two 1995 laws restructured the industry and laid the groundwork for
private investment. Once thermal plants tend to have lower capital costs and shorter paybacks than new
hydropower ones, the private-sector investment criteria has been favoring thermal plants. As aresult, an

S o Paulo. Secretary of Energy, 2001.
Nastari, 2000.
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increase in the amount of CO, emissions in the Brazilian energy sector in the next years is expected, as
indicated in figure 7, which shows the increasing trend in CO, emissions in Brazil until 2010.

Source: Ministry of Mines and Energy, 2001

YJUXWH &2 HP DAMRQV.JILRZ VIK WHQG XQUD

$ 3XEQF | XQAQ) R VKH SUIRMHFWDRYIW

Thereisno Annex | public funding involved in the VRBC project activity. The investments made in the
Third Phase were financed by a local bank as an intermediary of the Brazilian National Development
Bank (BNDES - %0QR 1 DHRIOGH" HHYRIMP HIR ( IR PLEER HERADD). In spite of that, there is a
very advanced negotiation with the Swedish Energy Agency for purchasing the Certified Emission
Reductions generated by the VRBC project activity.

BNDES is the main source for long-term funding which ams to promote the Brazilian economic
development. Its main sources of funding are three: (i) return from past operations; (ii) funds raised in
capital markets (Brazilian and international) and from multilateral financial organizations; and (iii) funds
from the Worker's Assistance Fund (FAT), which is a stable source of resources provided for in the
Brazilian Constitution. The FAT fund is made up of resources originating from private companies
revenues, income from state-controlled companies, the federal government, the states, the Federal
District (Brasilia), municipalities, and payrolls of non-profit organizations.
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With this funding resource structure, the Bank does not have to depend on budgeted funds from the
Treasury, nor any kind of foreign official development assistance .

BNDES offers severa financial products and services for long-term funding. In the case of VRBC
project activity, a credit line called FINAME was used, directed to finance acquisition of new machinery
and equipment manufactured in the domestic market. FINAME funding operations are solely
implemented through accredited financial agencies; UNIBANCO isone of them.

Details on the VR financial operation are:

Intermediary Financial Institution: UNIBANCO £ Uni o de BancosBrasileiros S.A.
Beneficiary: CiaAcucareiraValedo Ros rio

Value: R$ 6,503,188.00

Period: 60 months, including 21 months of grace period
Interest rate: 3.8% + TJLP , including the spread of risk of 1.3%

As the total investment of R$8.6 million exceeds the loan, VR contributes with approximately R$2.1
million in equity capital to support the cogeneration project activity.

More details on BNDES, see Brazilian National Development Bank, 2003ain Item H (References)
Thisis approximately US$ 2.7 Million at exchange rate in January 17, 2001: R$ 2.38/US$ 1..

TILP: 70D AH-XRVAH/ RYIR 3UR (Long Term Interest Rate), created by Ministerial Order Né 684 of
December 31, 1994 and published in the Federal Official Gazette on November 3, 1994, is defined as the basic cost
of financing granted by the BNDES. The TJLP rate is set periodically by the Brazilian Central Bank in accordance
with the norms established by the National Monetary Council and can be found in any of the principal Brazilian
newspapers. It was defined in 9.25% per year for the first quarter of 2001. Nowadays (first quarter of 2003), it is
11.0% per year. For more information on TJLP, see BNDES, 2003b.
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There is no specific baseline methodology available to apply at the VRBC project activity. Therefore, a
new one is proposed. This new proposed methodology is named “Econergy methodology for emission
reductions from grid-connected bagasse cogeneration projects’.

% -867,),887,21 2) T+( &*+2,& 2) T7+( 0(7+2'2/2*< $1' : +< ,7 .6
$33/,88% ( 72 7+( 352- (&7 $&7,9,7<

The proposed baseline methodology was designed to be applied to VRBC, and generalized as much as
possible to be applicable to other bagasse-based cogeneration projects as well.

VRBC is a project activity connected to the South-Southeast and Mid-West subsystem of the Brazilian
grid, selling electricity produced from renewable sources. The baseline emissions for this project occur,
therefore, due to fossil-fueled plants at the margin of such subsystem.

The proposed methodology provides a procedure (in the form of a set of questions to be answered and
documented evidence to be provided) for determining whether or not the project would occur under
baseline conditions. Thisisimportant for projects such as this one, where the additionality of the project
cannot be determined solely on the basis of an economic analysis. The methodol ogy:

was designed for renewabl e cogeneration projects selling el ectricity connected to agrid;

provides a procedure for estimating the emission factor of the electricity produced by the
grid to which the project activity is connected.

checks that the project, instead of increasing the bagasse storage in volume or the time
during which the bagasse is stored, reduces the bagasse storage from 65.6 kg of spare
bagasse per ton of sugarcane crushed in 1993 to 15.5 kg of bagasse per ton of sugarcanein
2003 (fourth phase) for this specific case.

% ' (685,37,21 2) +2: 7+( 0(7+2'2/2*< ,6 $33/,(' ,1 7+( &17(;7 2) T+(
352- (&7

The chosen methodol ogy has been applied in the context of the project through the determination of the
emissions factor for the South-Southeast and Midwest subsystem of the Brazilian grid. The

Please note this spare bagasse in the Energy Balance Diagram as bagasse spare (in Portuguese “ Sobra’).
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“additionality” questions have been answered, and the answers substantiated with documented evidence,
in such away as to clarify why the project would not occur in the absence of the CDM. Operating and
Build Margins have been used to calculate the emission factor for the electrical subsystem. Considering
Brazil has a great share of its total produced electricity provided by hydropower + a low cost source +
the Operating Margin was calculated using data from Brazilian energy ingtitutions and adjusted to
include some hydropower, using the baseload definition supplied in the baseline methodology. For the
Build Margin, data gathered, calculated and presented in a paper study by the International Energy
Agency (IEA) was used. Then, using both of these derived “margins’ to determine the Combined
Margin, it was possible to estimate the emission factor of the subsystem and therefore know “what
would happen otherwise”, in terms of GHG emissions.

% ' (6&85,37,21 2) +2: T7+( $17+5232*(1,&(0,66,216 2) *+* U< 6285&(6 $5(
5(' 8&(" %(/2: T7+26( 7+%$7 : 28/" +$9( 2&8855(' ,1 7T+( $WB(1& 2) 7+(
5(*,67(5(" & 0 352-(&7 $&7,9,7<

The future scenario for the electricity sector in Brazil contemplates an increase in the emission factor of
the electricity delivered to the national grid from an increase in the consumption of fossil fuels, mainly
natural gas, in accordance with the deliberate effort of the Brazilian government to diversify the nation's
energy supply. Therefore, initiatives for producing el ectricity from a non-GHG emitting source, such as
VRBC, lead to the avoidance in use or delay the construction of a fossil-fueled plant with the same
capacity to operate at the margin of the Brazilian grid. Thus, anthropogenic emissions of GHG by
sources are reduced below those that would have occurred in the absence of VRBC.

To test whether the project is additional or not, the baseline methodology includes the proposed
additionality test below. It is clear that the economic benefits of the project without the sales of the CERs
are not sufficient to overcome all the technical, institutional and financial barriers to bagasse
(co)generation and further changes are still needed on all of these fronts to unlock the vast potential of
biomass (co)generation in Brazil.

Given these market barriers and the corresponding project risk premiums described below, there appear
to be substantial differences between the HHRQRPLF costs and the IL(DEHDOcosts for this project.
Specificaly, the incremental costs of small power projects are greater on a financia basis than on an
economic basis, due to these barriers and risks.

The market barriers include cost factors that affect project cash flows, risk factors that increase the
length and uncertainty of the development process, and cultural and information factorsin the utility and
the host industry. These barriers increase the financial cost of projects, discouraging private sector
financing. Nevertheless the economic cost of a project, may appear attractive at face value, in order to
overcome these financial cost barriers, risk mitigation measures, i.e. hard currency CER revenues, are
required.

Following are aseries of barriers questions which address the additionality issue:

4 RXGWHSLRWPNEHIQUDAMG Z MMOQWH SXETF VWRARULQWHDEVHIHR WHE' 0" 1 GRAVZK QRWV
3RAMUDOGRAIP HRBMRY 1 DIRDOHILIRDCHHI\ SRIAHYDQG SO/

Bos & Laurence, 2002.
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No, because Brazil's public sector energy investments are not focusing on hiomass cogeneration. In
Brazil, a large majority of electric generation capacity is hydroelectric. Of the 74,000 MW of installed
capacity at the end of 2000, approximately 89% were from hydropower; the remaining electricity
generation capacity came from coal and an ever-increasing amount from natural gas. However, the
primary energy matrix is about to change, especially with the introduction of substantial volumes of
natural gas, destined principally to electricity generation. Natural gas consumption is projected to rise
from a current 20 million cubic meters (m®) a day to around 90 million m*/day in 2005. Because Brazil
amodest natural gas resources (220.8 billion m?, as of January 2002 - the fifth largest in South America),
much of this increase is expected to be fueled by imports. Brazil constructed new natural gas pipeline
infrastructure to bring gas from other countries in the region to fuel new gas-fired capacity.

The growth rate of energy demand in Brazil drives the government to invest in ready to use technology
instead of developing a new technology that could emit less GHG per MWh generated. The government
expansion plan for the energy sector will push ahead the thermal energy generation from 9% to 17% of
the Brazil installed capacity from 2001 to 2004 . Moreover, the Brazilian government is not the owner
of sugar mills and therefore any project like VRBC would be privately initiated.

4 : RXGWHSURWANEHLQWDWMG Z WKLQ WH SUYDMVHRRULQWHDEVHIFHR WHE' 0" 1 QRAVZK QRW

3 RAMOFRIP HOBMRY + MRUFDCHMGHIHR P LOUSOQN QMR HON , GRUP DIRQROWHDELONVR
RKMHULOYHWRU/AR DAFHW UHTXULHG LHRXUAYY LH EDIDWH

According to Swisher (1997), who performed, in a GEF study, an area-specific cost analysis, looking for
identifying and ranking high-cost in the CPFL service areas, where the economic benefits from local
cogeneration were greatest and also for identifying low incremental-cost bagasse cogeneration optionsin
the state of S o Paulo CPFL area, 2the project opportunities in each of the selected CPFL planning areas
are ranked in terms of the best timing for the projects and their priority in terms of the relative area and
time-specific (ATS) costs?, as shown in table 3, the sugar mills are ranked from Non-viable to High
Priority in terms of bagasse cogeneration projects, according to the projects expected starting year.

Quite the contrary of what was described in the GEF report, very few of the above sugar mills have
initiated or are initiating a cogeneration expansion plan to supply the CPFL grid. And asVR islocated in
the influence area of CPFL's grid and, according to that report, it was not considered as one of the best
ranked project opportunity, it is our conclusions that in the private sector there were, and till are, in
effect significant barriers to initiate cogeneration projects.

For the maority of the sugar mills, including the ones listed in the GEF report above, the investment to
expand cogeneration and, therefore, supplying electrical energy to the grid is considered a high-risk
investment, which would require financial assistance like a governmental subsidy. On the other hand,
VR has been proactive regarding investing in its cogeneration, as it understands the electrical energy as
new product that could balance their revenues reducing the volatility of sugar/ethanol prices, even
though it is also concerned that there is a significant learning curve cost to be the pioneer. In order to
reduce this risk and/or costs, VR has also been proactive seeking an innovative source of financing, like
CERs.

Brazilian Ministry of Mines and Energy, 2001.
USDOE, 2002.
Brazilian Federal Government, 1999.
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7DE®  &RJHOHWDWRQ SURUW SIRNMHFW | RUWH &3) / VHUYLFH DLHD

Year | High priority sites Med. priority sites Low priority sites Non-viable sites
1996 | Us. Bara Grande
(too late)
1997 Us. Ester
1998 Us. Guarani Us. Galo Bravo,
1999
2000 AOR Mendonca, Us.
Galo Bravo, Guaira
DSM
2001
2002 Us. Zanin
2003 Us. Colombo
2004 | Us. Santa Adélia,
Us. Ester

Some financing barriers occur simply due to prohibitively high transaction costs, which include the
bureaucracy to secure the environmental license. Other barriers have more to do with the lack of
adequate commercial contractual agreements from the buyers (i.e. bankable long-term contracts and
payment guarantee mechanisms for non-creditworthy local public-sector customers) and regulatory
uncertainty (lack of transparent pricing formulas). Still other barriers tend to address technical
uncertainties of co-generation projects, in as much as they may lack predictability of performance and
hence guarantees thereof.

aThere are several reasons for the Brazilian utilities@eluctance to offer higher prices for co-generated
power. One important reason stems from their assumption that their costs are geographically uniform +
i.e., that there is essentially a single value for their avoided cost in the industrial sector. If this cost value
does not indicate that sufficient savings are available from buying co-generated power, and then thereis
little economic motivation, under either a public monopoly or a privatized competitive structure, for a
utility to pay enough for co-generation to satisfy potential investors financial criteria® As stated by
Swisher (1997). In fact, the economic cost is the reason that Brazilian utilities do not buy cogeneration
eectricity energy, at least, while the energy sector regulation does not guarantee them the right to pass
such cost through to the end user tariff. The cost of cogeneration electricity ranges from US$ 35 to US$

Joel Swisher personal communication with Rolls Royce Power Ventures project manager, Mark Croke, August
26, 1997. Swisher J. 1997 pg. 76.
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105 per MWh, according to the Expansion Plan 2001-2010 from Brazil Government, which is described
as higher than the marginal cost for electricity expansion in the system + US$ 33/MWh .

Finally, there are questions regarding the managerial capacity of the companies that comprise the
Brazilian sugarcane industry. In many cases, they have demonstrated the will to undertake investments
in new technologies, but without sufficient financial and entrepreneurial capacity to complete such
projects, according to Walter (1994).

4 : RXT \WH SLHHOASLRP RAU LQMDM \WH SIRMPMQ WH DEHIFH R WH&' 0" |1 QRWZK QRW
3RAMMDOGRHP HOBIRY YDIUHJ DPOMY DQG HMGHFH R EDWHY H IMMY  9@UWHJ H DPSBY D
FRSRUDM PXAMH EDUWHY E FRSRIDM GAMRQPDNG) FUMLID DG RSSRIMAW FRW LH KRZ
FKRFHY ERE HHQ LOYHWR HWRSWRQY DUHP DGHZ WLQ\WHRLI D DWRQ DQG Z KDAFUMLID DLIHDSSTHG  F
P DUNAAXGAHIBLQNAY DQG SHA-BWRQR UM G FRWASLR WIP MAMRYY 2 \MHUSRMINDOGRRP HOBRY D
SCEHUMPLOHMGHIAQ) WDVWKHSURWRWZ DVFRGFH.YHS DQGLP SBP HOMGZ LKMQWHARQM WR \WWHE.' 0

Even though VR has been the leader in the development of cogeneration in the Brazilian sugar industry,
going beyond previous cogeneration investments to achieve the more efficient biomass cogeneration
production in this project requires a higher level of investment per capacity added to the system.
Therefore, increasing cogeneration capacity is not the natural course of action for this company, whose
core businesses are sugar and ethanol production. In order to mitigate the risk-perception so the
corporate decision could be in favor of investing even more in cogeneration, the CDM opportunity has
been taken into account as a source of finance since 1999.

The CEO of VR + Mr. Ricardo Brito + has been engaged with CDM (see attached the supporting
document of the two eventsin the S o Paulo Business School in 2000 and 2001) since 1999 a semester
before attending a seminar at the S o Paulo Business School as Chair Person looking for a better
understanding of the CDM procedures and the feasibility of using it as a source of funding to support the
expansion of VR cogeneration. In fact, VR is the case study of a Master Degree thesis in the Imperial
College of Science, Technology and Medicine of the University of London in the Center of
Environmental Technology. The author of thisthesis (DIC degree) is Mr. Joaguim Heck, current director
of VR, who wrote that thesis from September 1998 to September 1999, supervised by Dr. William
Cavendish, in which he explored the necessity of the development of the CDM to enable cogeneration of
electricity as clean technology in the Brazilian sugar-ethanol industry. Moreover, Mr. Marcelo Schunn
Diniz Junqueira, who devel ops this Project Design Document, is also a shareholder of the VR sugar mill
and wrote a thesis (M Sc degree) from 1998 to 2002 in S o Paulo Business School focusing on the case
of VR as a CDM project for the sugar industry, supervised by Dr. Rubens Mazon . Both studies were
part of the documentation used by Mr. Brito to clarify to the VR Board of Directors why CDM is an
actual source of funding.

Asinvestment capital within the company is limited, investing in expanding the cogeneration capacity at
VR involves opportunity costs. The investment must be perceived by the company's Board to be more
beneficial than other investments in the sugar and ethanol production processes at the mill. Mr. Brito

aComo se pode observar, os custos unit rios da fontes alternativas de energia ainda s o atos comparados ao
custo marginal de expans o do sistema, hoje calculado em US$33/MWHhe. IN: Brazil, Ministry of Mines and
Energy, 2001, pg. 80.

In this seminar Mr. Brito was the Chair Person along with Mrs. Sandra Brown, from Winrock International.
HECK, 1999.
JUNQUEIRA, 2002.
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persistently explored the CDM potentia of the project with the intention to provide the company's
Board with enough information to overcome the opportunity cost barrier. Figure 8 shows how CDM is
expected to support implementation of technology in Vae do Ros rio Bagasse Cogeneration project
activity.
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In conclusion, the investment sought to increase cogeneration with biomass through diminishing the
steam consumption and improving the boiler efficiency follows the 2Cost of Capital Concept®. It means
that the cost of capital is an RSSRIMQAW FRW Therefore, for a capital investment to be justified, the
return must be at least as great as the returns from alternative opportunities of equal risk. In most
situations, investments made by a company must be raised from investors who could invest e sewhere.
In fact the money invested in VRBC must be analyzed in comparison to another investment of equal
risk.

Considering the high interest rates in Brazil , the cost of capital tends to divert from investment with
some risk, such as the VRBC, to invest in low risk governmental bonds with high yields. The emission
reductions analyzed by ECONERGY can support the return on the cogeneration investment. Therefore
the GHG emission reduction credits under CDM foster the improvement in cogeneration efficiency
based on sugarcane biomass.

Two main financial incentives motivated the VR Board to engage in the project. Both count on CDM
revenues. The first is that, athough for the analysis above the CER price considered was US$ 5 per
tCO.e, they expect CDM prices to increase sharply within the first crediting period of the project. The

Ellison & Seitz, 1999.

SELIC = 18.8% per year in January 2000. Available at
<http://www.bacen.gov.br/mPag.asp?perfil=1& cod=558& codP=769&: idioma=P>
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long term returns would increase with higher prices in the future for CDM revenues. The second is that
long term CER contracts enhance financial |everaging due to guaranteed long term revenue flows, which
alow its investors to expand VRBC aong the other project phases faster than they could without the
CDM.

4 RXE SXEQF VHARUSRIFAH/ DQGRUSIRIUDP V\R SURPRM\WH XVH R UHHZ DEGIHHI\  URRXUAHY
DRH Ul DQ  EH DEHDOM R WP XOW LP SBPHOBWRQ R WH SLRMPMOQ \WH DEVHIFH R \WH&' 0"
3 RAMUDOGRAP HIBMRY GRAXP HRBMRQR UHBYDQ/SRIAHY SURILEP Y DQGWHH WRAR \WHULQOHIH
ROFRLBR DMG-HAMRQ PN Z W UHSHRAR WH SRR

No. Since 1997, according to Swisher (1997), the announcement of a Cogeneration Decree has been
awaited, and that was supposed to have this positive influence on corporate decision-making with
respect to this project implementation. The original Co-generation Decree proposal, which was never
approved, caled for mandatory purchase by the regiona utilities - 2FRFHWMRQ UDV  from co-
generating and self-generating facilities . Instead of renewable energy, the government expansion plan
for electric energy, approved in August is based on fossil fuel £ Natural Gas. This expansion plan called
Thermoelectricity Priority Plan (PPT) became a redity right before the energy crisis. The
Thermoel ectricity Priority Plan beneficiaries, which were mainly natural gas thermal plants, through the
Ministry of Mines and Energy (MME) Decree 3,371 from December 2000, counted on guaranteed, long
term and attractive price conditions on Natural Gas supply and Energy sales, together with financing
from the national development bank BNDES. And though the PPT plan is not likely to be fully
implemented, the public-sector policies for renewable energy are not considered reliable enough by the
executives of the private sector to support cogeneration expansion in the sugar mills. This assumption is
clearly shown in the following list of rules and/or regulations to the energy sector that have been set in
thelast 10 years:

0 DK : Law 8.631 sets atariff regulation for electric energy;

) HELXDU : Law 8.987 establish public concession for energy;
- X0 : Law 9.074 regulates concession for electric energy sector;

" HAHPEHY : Law 9.427 creates National Energy Agency (ANEEL);
$XIXW @ Law 9.478 sets the National Council for Energy Planning (CNPE);
2 AiREHD : Decree 2.335 regulates the ANEEL task;

" HHP EHU : Implements ANEEL;

0D . Law 9.648 establishes the Spot Market for Electric Energy (MAE) and the Operator
National System (ONS);

- X0 : Decree 2.655 regulates MAE and ONS tasks;

Presidential Decree on the co-generation of electric energy, draft of 5 August 1997.
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" HHHP EHU : Decree 3.371 regulates the Thermoelectricity Priority Plan (PPT);

$SUO : Law 10.438 sets the Program for Incentive Alternative Energy (PROINFA), stating
that contracts shall be signed within 24 months from its date and that there will be different
economic values for the acquisition of 3,300MW of electricity capacity from renewable sources
by the state owned Eletrobr s, for plants starting operations before December 30, 2006;

$XIXW  : MP64isapresidential act to change the constitution in order to permit the energy
sector regulation including the PROINFA;

" HHHP EHU : Resolution 4.541 from ANEEL regulates the implementation of PROINFA,
stating that economic values would be defined within 90 days;

0 DK : Decree 4.644 postponed for 180 days, from its date, the economic value and
operational guidelines announcement;

- XCH . Decree 4.758 indefinitely postponed the date for the economic value and
operational guidelines announcement and revoked the above mentioned Decree 4.644.

The conclusion is that it's still uncertain whether or not, and how much, it will benefit small renewable
energy production

As per all the reasons above mentioned, it is not expected that public-sector policies and/or programs
promote bagasse cogeneration projects like VRBC.

It is concluded as aresult of the above analysis. therefore, that investment in the VRBC would not occur
in the absence of the CDM and the emissions are reduced bel ow those that would occur in the absence of

the project activity. Thus, VRBC isan additional project in compliance with the Marrakech Accords, in
our opinion.

% ' (68&5,37,21 2) +2: 7+( '(),1,7,21 2) 7+( 352-(&7 9R81' $5< 5(/$7(' 72
7+( UB6(/,1( 0(7+2' 2/2%<,6 $33/,(' 72 7+( 352- (&7 $&7,9,7<

The definition of the project boundary related to the baseline methodology is applied to the project
activity in the following way:

YOHDXHHHI\ JUG For VRBC, the South-Southeast and Midwest subsystem of the Brazilian grid is
considered as a boundary, since it is the system to which VR is connected and therefore receives al the
bagasse-based produced el ectricity.

%D DWH FRIHHDWRQ S@QW the bagasse cogeneration plant considered as boundary comprises the
whole site where the cogeneration facility islocated.

Regarding the boundary related to the baseline methodology, the VRBC project activity is, as described
above, not affecting differently of that boundary, as per the nature of this bagasse cogeneration project.
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July 16, 2003.
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As stated before, ECONERGY is the project participant responsible for the technical services related to
GHG emission reductions, and is therefore, in behaf of VR, the author of this document, and all its
contents. ECONERGY is, therefore, the entity that determined the baseline.
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& 6 VDU GOV R WWH SLRAHFWDRIMW
09/06/2001

& ([ SHAWAG RSHDWR@DOM MMIPH R VKH SLRNHFWDRIMW
25y-0Om

&  &+2,8& 2) 7+( &(',7,1* 3(5,2' $1' 5(/$7(' ,1)250%$7,21

& SHHZDEG®! AHAWY SHURG

C2.11 Starting Date of the first crediting period:
09/06/2001

C2.12 Length of thefirst crediting period:
7y-Om

& ) I HG ALHAWYI SHURG
Not applicable

Specialists from the Brazilian National Agency of Electric Power (ANEEL - $JrAD 1 DAR@DOGH ( HJILD
( @WIFD) suggest to use 25 years of lifetime for steam turbines, combustion turbines, combined cycle turbines and
nuclear power plants, according to Bosi (2000) p. 17.

33




Vaedo Ros rio Bagasse Cogeneration CDM Project Design Document

0 RQWRUQJ P HKRGR®J\ DQG S@Q

" 021,725,1* 0(7+2'2/2*<$1' 3/$1

' 1$0( $1' 5()(5(1& 2) $33529(' 0(7+2'2/2*< $33/,(' 72 7+( 352-(&7
$&7,9,7<

Thereis no specific monitoring methodology available to apply at the VRBC project activity. Therefore,
a new one is proposed. This new proposed methodology is named #two party monitoring plan for
bagasse cogeneration projects.’

-867,),857,21 2) 7+( &2,& 2) T+( 0(7+2'2/2%< $1' : +< ,7 .6
$33/,8$% ( 72 7+( 352- (&7 $&7,9,7<

The proposed monitoring methodol ogy was designed to be applied to the VR project, and generalized as
much as possible to be applicable to other bagasse-based cogeneration projects as well.

The methodology considers monitoring emissions reductions generated from cogeneration projects with
sugarcane bagasse. The energy produced by the project could be electricity exported to a grid-connected
system and/or energy used to substitute fossil fuel off-grid connected. And that is exactly the case with
VRBC: exploit a by-product from the sugarcane milling process (bagasse) to produce and commercialize
renewable electricity connected to a regional Brazilian grid. The methodology is therefore fully
applicable to VRBC, and that is the main reason for choosing it.
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7DE®I ' DV VR EH FR@IFVMAG VR P ROVRUHP IMRQV ILRP - SIRNHFWDRYIW  DQG KRZ VKLY GDVID Z LAQEH DUFKLYHG
' ' DRWSH' DRYDULE® | DBXQW |0 HDUWXUHG 5HRAQ 3UIRSRIAR) [+ RZ Z1I@MKH |) RUKRZ &QJ |&RP P HQV
QP EHJ 0 ILHIXHR R GOBWEH@WBEH LVDURKLYHS
FOBXOMS & PROQWHS |DUKLYHS! CODBWREH
RUBAP DMG NHBW
(
M1 Energy |E, MWh M Monthly  |100% Electronic and|During the Done through two-
paper* whole party verification.
crediting
period* (*) Paper archives are
kept for 5 years,
according to nationa
accounting regulation
M2 Energy |Eog MWh M At the 0% Electronic During the It isapplicable to
validation and/or paper |whole VRBC once the project
crediting activity isan
period expansion of an
already existent
electricity generation
activity for export to
the grid.
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7DE® 3 RWIQUDOVRXUFHV RI HP WMRQV Z KLIFK DUH WL QU LFDQWDQG LHDVRQDE® DWMEXVIDE® VIR VIKH SLIRNMFWDRAWYIW  EXWZ KLFK DUH

QRWOQFOXGHG LQ VKKH SLRNHPWERXQGDU

' ' DRBWSH' DRYDUCE® |" DRXQV|0 HDWUHSG 0 5HRAQ [3UIRSRUIARY |+ RZ Z1@MH) RUKRZ Q) |&RP P HOV

QXP EHJ FDeXOMs & RUITLHDXHRA R CODRWREH GBEH LVDURKLYHS

HAP DM ( PRAWRHS DUKIYHS |GDRWREH
NHBW

L1 Mass Mpagasse = Last 3- |t M Annualy |100% Electronic  |During the Datais collected when
year mean and/or paper |whole bagasse is |oaded to the
average (prior to crediting buyer.
project period
implementation)
of the amount of
bagasse sold to a
former bagasse
buyer.

L2 Typeof |Typeof fossil |n/a M Annualy |100% Electronic  |During the Data must be collected if

Fossil fuel burned by a and/or paper (whole condition number 1in
Fuel former bagasse crediting this section is complied.
buyer period Data should be supplied
by the former bagasse
buyer.

L3 Efficiency | hpagasse - M/C/E Annualy |100% Electronic  |During the Data must be collected if
cogen=EffiCiency and/or paper |whole condition number 1 in
of bagasse crediting this section is complied.
cogeneration period Data should be supplied
e hv the former hanasse
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plant by the former bagasse
buyer.

L4 Efficiency |hq=Efficiency |- M/C/E Annualy |100% Electronic  |During the Data must be collected if
of thefossil fuel and/or paper |whole condition number 1in
plant used by a crediting this section is complied.
former bagasse period Data should be supplied
buyer by the former bagasse

buyer.
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The project activity boundary includes the VRBC site where the project activity will be implemented,
that is, the bagasse electricity cogeneration project activity site, including al electrical generation
equipment and the bagasse storage, as well as the regional grid to which VRBC project is connected.

For determining the baseline of anthropogenic emissions by sources of GHG within the project
boundary, relevant data on the Brazilian electricity generation from fossil fuel sources, connected to the
grid, was needed. These data are shown in table 6, as follows.
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7DE®!  5HBYDQWGDVID QHFHWDU | RUGHALP LQIQJ VIKH EDVHOOH RI DOWKLRSRI HQLF HP IWRQV E\ VRXUFHVRI * +* Z IMIKLQ ViKH SURNHFW

ERXQGDU  DQG LGHQWI LFDVIRQ U DQG KRZ  VXFK GDVID Z LOEH FRTHAMG DQG DUFKLYHG

" XPEHU|" DRWSH ' DRYDUCE®! " DBXQW | . @@DWMEH +RZ VAW ) RUKRZ &Y LV|&RP P HQV

FR®AMS RQ WL\ DUKLYHS! CORVREHN-SW
P ™ HPPARQF
SOsHJ

Bl Energy EG MWh/yr Yes Electronic During the Energy generated by fossil-
whole crediting |fueled plants connected to the
period Brazilian grid will be

obtained through ANEEL
(the Brazilian electricity
agency), ONS (the national
operator of the electricity
system) and Eletrobr s (the
state-owned holding in
charge of managing the
biggest generator plantsin
Brazil).

B2 Emission factor |EF; tCO,/MWh |No Electronic During the Physical properties of the
whole crediting |fuels used at the fossil fueled
period plantsin Brazil are not

directly available. IPCC
standard factors will be used
instead.

B3 Net calorific CV; TJL or No Electronic During the Physical properties of the

value TJINm3 or whole crediting |fuels used at the fossil fueled
TJkg period plantsin Brazil are not

directly available. IPCC
standard factors will instead
be used.
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FRAMG RQ WL\ DUKLYHS! OB VR EHN-W
P " HPPARQF
SOCsHJ
B4 Oxidization rate |Ox - No Electronic During the Physical properties of the
whole crediting |fuels used at the fossil fueled
period plantsin Brazil are not
directly available. IPCC
standard factors will instead
be used.
B5 Energy EGpassioad hydro MWh/yr Yes Electronic During the Energy produced as basel oad
whole crediting |was obtained through ONS

period

(the national operator of the
electricity system) and
Eletrobr s (the state-owned
holding in charge of
managing the biggest
generator plantsin Brazil).
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Quantifying the production of electricity from the VRBC project activity is rather smple. It can be
accomplished using measurement and reporting systems that are part of the project activity.

In the case of exporting electricity to the grid, because the financial payments in a power supply project
are 2zero-sum,® this type of project activity involves a significant degree of two-party verification. The
adopted strategy is to use appropriate components of the two-party verification of energy production to
streamline the process of third-party verification of the GHG emission reductions as well as quality
control (QC) and quality assurance (QA) procedures for data monitoring. Asthe electric utility that buys
energy from the project activity will have a clear economic interest in ensuring that the amount of energy
produced is not exaggerated, it is easier and more certain to obtain an accurate estimate for use in
determining the GHG emission reductions.

Quantifying the energy sold is a fundamental responsibility of CPFL, the local utility, so its meter
equipment can be used as a safety procedure for measuring the carbon emissions reductions. CPFL's
meter equipment model SAGA 1000, serial number 40.046.135-8, accuracy class 1, was calibrated in
2001 - as soon as the cogeneration equipments for the Phase 3 were installed, and it is in accordance
with the national technical and calibration regulations. The meter equipment is shown in figure 9.

YLUXWH ) WDP HZ RWIN DQG P HWUHTXISP HQW

In the figure, the left side shows the framework where the meter is located, as well as a camera that is
used to monitor the meter equipment. The camera enables the staff of VR to monitor daily energy
production. This live camerawill likely be wired to the internet so the stakeholders can in effect monitor

41



Vaedo Ros rio Bagasse Cogeneration CDM Project Design Document

0 RQWRUQJ P HKRGR®J\ DQG S@Q

the project activity carbon offsets at any time. In the right side of the figure the meter equipment type
SAGA 1000 is shown.

The meter equipment location and the powerhouse are marked on the layout of the VR site, shown in
figure 10. Additional post-calibration data can be provided if required.

The VRBC project activity is currently in accordance to the standards of the Brazilian Association for
Technical Standards (ABNT - $\WRADonRADMBILD GH1 RPDV7pFQFDY It isalso in compliance with
the Brazilian regulation for technical measurements and calibration, regulated in the Resolution Né456
of November 29, 2000 (Resolu¢ o Né 456 de 29/11/2000) of the National Agency of Electric Power
(ANEEL - $Jr(HD 1 DARPDOMEH ( HJILD ( @QWIFD) - which establishes the updated and consolidated
dispositions, related to the General Conditions of Supply of Electric Power, to be observed in the
installation and use of the public service of electric power by the local utilities and other energy players,
as well as by the consumers. Although Brazilian regulation does not establish calibration periodicity, the
consumer can require the calibration at any time. At VR, usually only new, re-conditioned and analyzed
measurement equipment is sent for calibration, but for the instaled facility, the control is made
sporadically. However, the statistical data made available by authorities should be used to assure quality
and control procedures for monitoring the relevant data.

Anyway, some alternative procedures are foreseen, also related to the appropriate components of the
two-party verification. Although the meter equipment is enough for measuring the real energy sold to the
grid, and procedures of security are already specified in the CPFL's contract of connection to the grid,
the redundancy of data is an additional aspect of quality assurance. So, for checking, and also
representing an alternative procedure, the electricity generated from the VRBC project activity can be
determined from the documents of evidence of electricity sold to the CPFL for the grid. These
documents are the certificates of invoice of electricity supply, issued monthly by the local utility.
Through these documents, not only the total energy sold to the grid by VR can be verified, but also the
former energy sold in the previous years before the project activity implementation, allowing the
calculation of the net energy sold by the VRBC project activity.

In the unlikely event that the meter fails, a second meter is available to collect data, though only on a
monthly basis. This meter is a Siemens unit, model 4700 Power Meter. Although this equipment is not
frequently calibrated, it has an accuracy of 0.4% as specified in figure 11.
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Note: On the left, VRBC's power house and cogeneration equipment; on the right, the meter equipment for total energy produced and sold to CPFL

) LIXWH 0 HWMUHT XLSP HOWBRFDWRQ DWO5 VIVMA
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The quality control (QC) and quality assurance (QA) procedures are indicated in the following table:
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7DEM 4 XDAW &ROQWRO 4 & DQG TXDAW DWXWDQFH 4$  SURFHGXWHY EHIQJ XQGHUWINHQ |RUGDVID P RQIVRLHG

YY) SCHUMON OWD R [$WH4$ 4& SIRAHEXUA | 2 XHH SODARQZK\ 4 $ 4 & SIRHGXUWDHRUDIHGR

(€DYY) SOQHE | RUWHHGEW | EHQJ SOQHS
+LIKO0 HAXP / RZ

M1 Low Yes This data constitutes the most important information for the
sake of the PPA (Power Purchase Agreement), therefore its
QA/QC procedures are required by the electricity purchaser.

M2 Low No Sincethisis historical data, no QA/QC procedures are being
planned.
L1 Low No Controlling mass of bagasse being sold is expected to be an

internal procedure of the project devel oper.

L2 Low No Dataisto be supplied by another company the former bagasse
buyer.

L3 Medium No Dataisto be supplied by another company the former bagasse
buyer.

L4 Medium No Dataisto be supplied by another company the former bagasse
buyer.
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As stated before, ECONERGY is the project participant responsible for the technical services related to
GHG emission reductions, and is therefore, on behalf of VR, the author of this document, and all its
contents. ECONERGY s, therefore, the entity that determined the methodology proposed in section D
of this document.
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The anthropogenic emissions by sources of GHGs of the project activity (Emissions;) can be determined
asfollows:

Emissions = (E; - Eqg)*Cp
Where:
E,: energy exported in project case
Eqq: energy exported prior to VRBC' s implementation
C,: emission factor of the energy in the project case

The emission factor of the energy supplied (Cp) by the project activity depends on the fuel used. Bagasse
cogeneration technologies, by definition, biomass renewable residues sources are carbon neutral.
Therefore, this value is assumed to be zero.

( ' (68&5,37,21 2) )2508/$( 86(' 72 (67,087( /($.$*( '(),1(' $6 7+( 1(7
&+$1*( 2) $17+5232*(1,& (0,66,216 %< 62858& 6 2) *+*6 : +, & 2&&856
2876," ( 7+( 352-(&7 9281 $5< $1' 7+$7 ,6 0($685$% ( $1' $775, YB7$% (
72 7+( 352- (&7 $&7,9,7<

The surplus bagasse that used to be sold to three industrial consumers (Carol, Brejeiro, and Cargill)
before the implementation of the project activity is now being consumed internally, at the cogeneration
system. And two of the three former consumers, Brejeiro and Carol, are currently purchasing biomass
from another supplier (see negative declarations of substituting bagasse for fossil fuel, in figures 12 and
13). And the third consumer, Cargill, had been advised by governmental agencies to switch its steam
boiler from biomass to oil as a measure to diminish emission of particles long before the VRBC project
was implemented. Thus, the VRBC project activity does not adversely impact the local market demand
for the bagasse, neither incurs in leakage, and thus the parameter L, (leakage) isnull. In spite of that fact,
the Monitoring Plan is being followed to guarantee no net change on the anthropogenic emissions by
source of GHGs occurs outside of the VRBC project boundary. Mathematically:
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The sum of E.1 and E.2 is: (E, + Eq)*C, + L. As explained, C, is equal to zero (renewable source of
energy) and L is zero. Therefore:

E1l+E2= + =0

( ' (68&5,37,21 2) )2508/$( 86(' 72 (67,0%$7( 7+( $17+5232*(1,& (0,66,216
%< 6285&(6 2) *+*6 2) 7+( u$6(/,1( $1' 7+( (0,66,21 5(' 8&7,216 2) 7+(
352- (&7 $&7,9,7<

The proposed baseline methodology considers the determination of the emissions factor for the grid to
which the project activity is connected as the core data to be determined in the baseline scenario. In
Brazil, due to the large area it occupies, determining the emissions factor for the subsystem, instead of
the whole grid, to which the project is connected, is plausible and acceptable, as pointed out by Bosi
(2001), and this will be therefore used for determining the emission reductions of the project activity.

The International Energy Agency (IEA), in areport from October 2002 , published the results from a
thorough study carried out in Brazil by Prof. Roberto Schaeffer and André Felipe Simdes, of the Energy
Planning Program, COPPE, at the Federal University of Rio de Janeiro. The experts compiled data on
1,479 plants, in operation (1,174) or under construction (305) as of July 3, 2002. The results presented
the emissions factor for all the Brazilian grid (both subsystems North-Northeast and South-Southeast),
based on the research on the plants mentioned above. The summary of the results obtained for the South-
Southeast and Mid-West grid (relevant for VRBC) are shown in table 8.

Considering such study was carried out recently, and that the costs to perform a similar one by the
project developer on behalf the project owner would make the CDM project not viable, the data
available from the IEA study is used herein.

Bos & Laurence, 2002.
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Baseline Level Number of Tota Capacity Total  Electricity
(tCO./GWh Plants/Units (MW) Output (GWh)
weighted average)

Totd weighted

average* 275 582 85,031 447,081

Operating margin

(2 calculations):

(i) OM = (system

average minus low

cost/must fun 719 121 28,421 167,808

resources)

(ii) OM % (system
average minus a 550 527 39,462 223,541
share of hydro)

Build margin 569 116 28,521 169,750
Combined margin

(OM-i) 644

Combined margin 560

(OM-ii)

Note: calculation includes plants under construction

*Total generation mix of the South-Southeastern grid: 61.5% hydro; 27.4% gas; 5.9% coal; 2.9%
nuclear; 1.7% oil; 0.6% biomass; 0.1% wind.

** Actually, it considers South-Southeast and Mid-West Subsystem.

Source: Bosi & Laurence. (2002).
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Emissions reductions are achieved through the displacement of afossil-fueled plant at the margin of the
South-Southeast and Mid-West Brazilian grid, with the same capacity as VRBC, and producing
eectricity with the emissions factor calculated as the chosen methodology describes as Combined
Margin, i.e. CM=(OM+BM)/2.

According to the chosen methodol ogy, emission reductions can be calculated as follows:
ERw=EpCyo-E,Cp- L+ S
Where:
E, = Energy produced in baseline case
C, = Emission factor of energy in baseline case
E, = Energy produced in project case
C, = Emission factor of energy in project case
L, = Emission due to aleakage in project implementation case
S = Emission change due to fossil fuel consumption (tCO.€g)

A genera and simplified equation for the emissions reductions from VRBC, comprising also emissions
from the project activity (equations 1, 2 and 3) can be therefore written.

ER=E"GCx[(1)+ () +()]-S

Since the project activity displaces afossil-fueled plant with the same capacity, E, is equal to (E, + Eqg),
which is measured at the project's site. Moreover, for VRBC there is no displacement of any other
source of energy than the electricity of the South-Southeast and Midwest grid, which means2$° is equal
to zero and C, is equal to the Combined Margin (CM) emission factor (the baseline methodology in
Annex 3 describes how CM is calculated). Therefore:

ER = (Ep £ Eoa)*Cs

It is therefore necessary to calculate CM for the South-Southeast and Mid-West Brazilian grid + which
operates independently in Brazil + in order to determine the emission reductions to be achieved by
VRBC. This implies, in the end, in determining OM and BM for the subsystem to which VRBC is
connected.

For the CM determination, the pertinent data shown in item 3 of the chosen baseline methodology must
be gathered. However, much of this data is not public available in Brazil, mainly due to confidentiality
reasons regarding particular strategies of different playersin the Brazilian el ectricity market.

Bosi & Laurence (2002), calculated the OM as described in the baseline methodology. It was calculated
in two different ways: (i) OM equal the system average minus low-cost/must-run resources; and (ii)
given the predominance of hydropower in Brazil's electricity mix, an aternative OM calculation was
done subtracting 50% of total generation from hydro power generation, as per the suggestion in Kartha
HADO(2002) for operating margin calculations in hydro-rich countries.
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Nevertheless, the 50% was chosen arbitrarily, and therefore data corresponding to the Brazilian reality
must be used for calculating a real percentage for the subsystem where VRBC is located. For this
determination, the concept of baseload as described in the methodology is used to calculate the amount
of energy that has to be subtracted from the total hydro generation.
In order to determine this real percentage, available data on the Brazilian South-Southeast and Mid-West
Subsytem was used. Information on thermal, hydro and nuclear energy from ONS for the considered
subsystem was gathered.
According to the baseline methodology, the baseload is calculated as follows:
(* = Minimum Monthly Hydro Generation x12 (GWh) and
(* = Total annual energy produced by hydro plants (GWh).

Therefore, it is possible to infer that the percentage of hydro to be excluded from the total to the baseload
isasfollows:

%_RI_K\GUBH[FOXGHé(*i.mO%

Table 9 shows the necessary data for cal culating the percentage of hydro to be excluded.

7DE® 1HFHWDU GDVD | RUFDGXOMAQI VKH K\ GLR VKDWH LQ VWKH RSHWDWOQJ P DU LQ | RUVKH
%D] LADQ 6 RXVIK 6 RXVKHDWAI UG

) RUG 6( O :

$ YHDIH
6XEM WP

+\ G R* HHDM5D\
YOHBROG * @ K

7 REQ( QHD\
3LRMGGE +\AR
* - K

So.urce: ONS.

Thus, the percentage of hydro that corresponds to baseload energy, and will therefore be excluded from
the total generation, is 92.4%.

Now, considering the formula proposed in the methodology for calculating the OM:

ONS + National System Operator (http://energia.ons.org.br/ons/energia/historico.html)
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- YO (R )
From table 8:
™(L &2 *: K * K \&2,.
™( | x K

EGiota hydro = 61.5% * 447,081 GWh = 274,955 GWh

Now, considering this number with the datain table 9:

EGupasdoad hyaro = 274,955 GWh * 92.4% = 254,058 GWh

Finally, using this datain formula (8) above:

OM = 120,653,950 tCO, / (167,808 + 274,955 + 254,058)
= 639 tCO,/GWh

With OM determined, the build margin emissions factor (BM) remains to be calculated in order to obtain
the combined margin emissions factor (CM) and, by that, the emissions reductions from VRBC.

The same study presents a value for the build margin (BM), which is also used for VRBC.
BM =569 tCO,/MWh

Having obtained both OM and BM, it is therefore possible to calculate CM for VRBC:

_20 +%0 _ 639+569
2

&0

=604W&2/0:K

Using the value of CM, calculated above, and the expected electric energy to be produced by
VRBC, the total amount of emission reductions is expected to achieve &2 Hin the
first 7-year of crediting period. (Please check table in Item E.5).

VRBC is a rather unigue CDM project activity because there were aready cogeneration facilities
installed at the site of the project for electricity commercialization. And both this old equipment, as the
new one implemented due to VRBC, are connected to the grid through the same substation. Hence, the
meter has already registered some electricity input into the grid. Moreover, both the old electricity, and
the new, which will apply for CERs, are measured together, and therefore a way to tell them apart is
necessary for certifying VRBC with CERs. And the procedure chosen for doing so is to take the yearly

Bos & Laurence, 2002.
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average electricity commercialized by VR in the three years prior to VRBC implementation, since this
old equipment had been installed for three years when VRBC was implemented.

For estimating the energy to be sold to the grid in 2003 and following years, the power purchase
agreement (PPA) with CPFL is considered, which specifies that VR is expected to operate
approximately 5,200 hours per year over the 7-month harvest season running from May through
November - coincident with the dry period of hydro power generation in Southern Brazil. As VR had a
previous sale of energy, this amount was deducted from the total expected energy, in accordance to the
baseline methodol ogy, therefore calculating the 2Energy Capacity to sell (reviewed PPA)°, which isthe
net energy to be sold to the grid applying to CERs.

The results of CERsto be generated by the VRBC project activity areindicated in Item E.5.
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%856 ( 3KDWH 3KDWH

I <HDU
Total Capacity available to export (MW) 1 18.4 18.3 22.3 30.3 19.1 66.3 65.7 65.3 65.0 65.0
Previous PPA contract (MW) 15.0 15.0 15.0
E?E\jcc::;/ ﬁg/ﬁ"é'ggtfrzgtﬁs\(;?d't'ona] to 150 150 500  50.0 50.0 50.0 50.0
(E'\r/}t\a/:/g)nz/ capacity to sell (reviewed PPA contract) 15.0 20 310 43.0 43.0 43.0 43.0
Days of operation per year 205 218 174 180 200 218 215 215 215 215
Hours of Operation (hrs/yr)3 4,920 5,232 4,176 4,320 4,800 5,232 5,160 5,160 5,160 5,160
Energy sold to the grid (MWh) 75,300 90,444 79,403 130,880 91,517
Average “Old” Energy sold to the grid (MWh)4 81,716
Ener gy available to supply the grid (MWh)® 346,882 339,012 336,948 335,400 335,400
The most likely energy available to supply the
g;)i(()j zfﬂp;ﬁi;‘ﬁi;grt i?ﬁ&iiva;;iifif fiﬂgvlviigd 49164 9,801 162,192 221880 221880 221,880 221880
years (MWh)6
Baseline carbon intensity (t CO2/ MWh) 0.604 0.604 0.604 0.604 0.604 0.604 0.604
Total expected GHG emission reductions 29,6950 5,919.8 97,9639 134,015.5 134,015.5 134,015.5 134,015.5

(tCO,ef yr)7

NOTE: (*) The poor results of electricity generated in 2002 were due to mainly the energy crisis in Brazil in the previous years, causing also arevision
on the PPA between the sugar mill and the utility; (**) Data for the period until 2002 are based on real performance, considering energy sold to the

CPFL and to the spot market; (***) Datafor 2003 and beyond are based on estimated performance and the reviewed PPA.
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ADDITIONAL NOTES:

(1) A detailed deduction of this datais presented in table 2 of this document.

(2) Theyearly amounts are based on the Power Purchase Agreement (PPA) with CPFL;

(3) Hours of operation = Days of operation X 24 (hours aday);

(4) 20Id° energy sold = average of the energy sold in the previous years before the project activity implementation;
(5) Energy available to supply the grid = Total Capacity available to export X hours of operation/year;

(6) The most likely energy available to supply the grid applying for CERs: Real data for 2001 and 2002 (= Energy sold to the grid - Average 20Id°
Energy sold to the grid); Following the reviwed PPA in follwing years (= Energy capacity to sell, according to reviewed PPA * Hours of
Operation);

(7) Total expected GHG emission reductions = The most likely energy available to supply the grid applying for CER X ¥ODvHI(Hcarbon intensity.
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The possible environmental impacts of VRBC project activity are to reviewed by the State Secretary of
Environment (SMA - 6HRUHBUD GH ( MBCR (R 0 HR $PHHM through a report called 2Preliminary
Environmental Report® (RAP - 5SHDWUR $P HHMNO3 HIP L prepared by the company and sent to
SMA. VR filed the document on July 2™, 2001 but, with the objective of improving that report, SMA
has requested a new RAP, which was prepared and delivered to the agency. After analyzing the new
report, SMA authorized the state environmental agency (Companhia de Tecnologia e Saneamento
Ambiental + CETESB) to issue VR a Previous Environmental License, which was the license 00498,
Process SMA Né 13.632/01, dated May 03, 2002. The RAP was then analyzed by CETESB, as it
happens with all projects under licensing in S o Paulo state. CETESB approved it, and issued the
Installation License (figures 14 and 15). In this license, CETESB makes 3 technical demands for issuing
the Working License for VRBC:

(1) Sewage produced within the mill must be treated separately from other industrial effluents,
according to norms NBR 7229/93 and NBR 13969/97, from ABNT, the Brazilian Association
for Technical Standards;

(i) Gaseous effluents from the boilers must be released to the atmosphere through chimneys and the
colorimetric density of the smog must comply with article 31 of Law's 997/76.

(iii) Liquid effluents from the industry can be used in sugarcane irrigation, if it operates following to
the soil characteristics, thereby, avoiding any risks of pollution to the natural environment.

All requests made by CETESB were fulfilled, and so the company obtained a Partial Working License
for the bagasse cogeneration project activity. In fact, VR requested the license for the whole project
facility. However, at the moment VR started operating the new 15 MW turbo-generator, the other phase
of this project were still being installed, therefore VR requested a working license for the former only.
Thelicenseis shown infigures 16 and 17. Currently VR is only waiting for the completion of the project
activity facilities implementation for requesting its definitive Working License.

There will be no transboundary impacts resulting from VRBC. All the relevant impacts occur within
Brazilian borders and have been mitigated to comply with the environmental requirements for project’'s
implementation. Therefore VRBC will not affect by any means any country surrounding Brazil, except
for the reduction of global pollution by GHG avoided by the implementation of VRBC project activity.
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The impacts from VRBC are not considered significant. They arise from activities (cane crushing and
bagasse burning) that were already in place before the project, though in different conditions and
circumstances.

The secretary of environment and CETESB aready analyzed the most relevant impacts from the project
activity through the RAP, and issuance of the definite working license is conditioned to the compliance
with the technical demands for the installation of the project. As aready said, the demands have been
fully complied with, and CETESB will check, the measures taken by VR, in order to be able to issue the
definite working license for VRBC.
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In order to ensure transparency in its operational activities and, at same time, to comply with the
Brazilian environmental laws , the local stakeholders were invited to comment on the project activity in
both phases of the project, Phase 3 and Phase 4.

Regarding Phase 3, calls for stakeholders comments for 30 days thereafter were published on July 5"
and 6" of 2001 in the state-owned official newspaper (called * Li UR2 ILFADY and two local newspapers,
a2 ' L URGH5EHUIR 3WIHRR and @3 7UEXQD GHO RUR $IXA?, being the former a daily newspaper
with regional coverage (published call for comments are shown in figures 18, 19 and 20).

The same procedure was adopted for the Phase 4, announcing the application for of the Previous
Environmental License to CETESB and caling for stakeholders comments through newspapers
announcements in the state-owned official newspaper (' i UR2 ILHDY) and alocal newspaper ($ 7UEXD
GHO RUIR$IXAR), as presented in figure 21.

* 6800$5<2) 7+( & 00 (176 5(&,9("

VR did not receive any comments on the project.

* 5(3257 21 +2: '8( $&82817 : $6 7$.(1 2) $1<&200(176 5(&(,9("

Since no comments were received, VR proceeded with the project as initially planned.

According to resolution CONAMA 001/86 and Resolution SMA 42/94. The first covering national and the
further, state environmental regulation.
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Organization: Econergy Brasil Ltda

Street: Ruado Récio, 423 - Sala 1803
City: S o Paulo

State: SP

Postfix/ZIP: 04552-000

Country: Brazil

Telephone: +55 (11) 3017-5174

FAX +55 (11) 3017-5269

E-mail: -

URL: http://www.eic-br.com
Represented by:

Title: Managing Director

Salutation: Mr.

Last Name: Diniz Junqueira

Middle Name: Schunn

First Name: Marcelo

Department: -

Mobile: +55 (11) 9637-9833

Direct FAX: Same above

Direct tel: +55 (11) 3017-5174 and/or mobile
Personal E-Mail: junqueira@eic-br.com

NOTE: Econergy Brasil is aregistered company according to Brazilian law. CNPJYMF

Inscription 04.980.642/0001-55
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Organi zation: UsinaVaedo Ros rio

Street/P.O. Box: Fazenda Invernada

City: Morro Agudo

State: SP

ZIP: Zonarurd

Country: Brazil

Telephone: +55 (16) 3820-2000

FAX +55 (16) 3820-2001

E-mail: vr.diretoria@val edorosario.com.br

URL.: http://www.val edorosario.com.br

Represented by:

Title: Managing Director/CEO

Salutation: Mr.

Last Name: Brito

Middle Name:

First Name: Ricardo

Department: Directory

Mobile: -

Direct FAX: Same above

Direct tel: Same above

Personal E-Mail: vr.diretoria@val edorosario.com.br

NOTE: VALE DO ROSARIO is a registered company according to Brazilian law.
CNJP/MF Inscription  Né 52.990.991/0001-09; State Inscription Né
467.000.200.111
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There is no Annex | public funding involved in the VRBC project activity. The investments made in
order to implementing the project activity were financed by a local bank as an intermediary of the

Brazilian National Development Bank (BNDES - %R 1 DARIOGH ' HHOROIPHOR ( R PR H
6RAD).

BNDES is the chief federa agency for long-term funding which aims to promote the Brazilian
development. Its main sources of funding are three: (i) return from past operations; (ii) funds raised in
capital markets (Brazilian and international) and from multilateral financial organizations; and (iii) funds
from the Worker's Assistance Fund (FAT), which is a stable source of resources provided for in the
Brazilian Constitution. The FAT fund is made up of resources originating from private company
revenues, income from state-controlled companies, the federal government, the states, the Federal
District (Brasilia), municipalities, and payrolls of non-profit organizations. With this fund resource
structure, the Bank does not have to depend on budgeted funds from the Treasury, nor any kind of
foreign official development assistance.

BNDES offers a comprehensive line of financial products and services to provide the best possible cost
and conditions for long-term funding requirements. In the case of VRBC project activity, it was used a
credit line caled FINAME, directed to finance acquisition of new machinery and equipment
manufactured in the domestic market.

For more details on BNDES, the Brazilian National Development Bank, see its web site available at
<http://www.bndes.gov.br/english >.
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Econergy methodology for emission reductions from grid-connected bagasse cogeneration projects.

76



Vaedo Ros rio Bagasse Cogeneration CDM Project Design Document

$QH  1HZ YDWHIH 0 HVIKRGRB\

' (685,37,212) 7+( 0(7+2' 2/2*<

(GENERAL APPROACH

The appropriate options are checked and underlined below:

(; ) Existing actual or historical emissions, as applicable;

(; ) Emissions from a technology that represents an economically attractive course of action,
taking into account barriers to investment;

() The average emissions of similar project activities undertaken in the previous five years, in
similar social, economic, environmental and technological circumstances, and whose
performance is among the top 20 per cent of their category.

This methodology uses the FRPHHS PDUILQ approach to quantify a bagasse cogeneration project's
displacement of emissions from the electric grid, as described more fully in Section 2.2. As noted by
Kartha HADO (2002) 2the choice of baseline for electricity project often revolves around the choice
between RSHDWY P DUILQversus EXX@G P DUILQ and the question of which best represents the source(s)
of avoided generation °. The operating margin corresponds best to the 2existing actual or historical
emissions® option; the build margin corresponds best to the 2economically attractive course of action®
option. Because the combined margin is a combination of the operating margin and the build margin,
the two appropriate options are selected above, instead of only one option as specified in paragraph 48 of
the CDM M&P.

Kartha, S., Lazarus, M. & Bosi. M.. 2002. 3 DRNDOYDVHIHS HARP P HIEDWRQVIRU* UHHKRXAVH* DVO M DMNRQ
3URWRANV 1Q \WH ( GPNIF 3RZHJ 6HARU (Information Paper COM/ENV/EPOC/IEA/SLT (2002) 1 Paris:
OECD, May. Available at <http:// http://www.oecd.org/dataoecd/45/43/1943333.pdf />.
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OVERALL DESCRIPTION

Defining the baseline for electricity generation grid-connected project activities in general implies
determining the 2avoided generation® or what source of electricity supply to the grid is eliminated by the
CDM project activity. One key question in choosing the most appropriate baseline methodology for this
type of CDM project activity is the choice between RSHDIY P DUILQDSSIRDAKH/(OM, i.e. affecting the
operation of current and/or future power plants); EXXGP DUILQDSSURDAHY/ (BM, i.e. replacing a facility
that would have otherwise been built); or a FRP B(HG P DUILQ DSSURDRK, which is a combination of OM
and BM approaches.

Most electricity projects are likely to affect both the operating margin (in the short run) and the build
margin (in the long run). Hence, Kartha HADO (2002) suggest that electricity baselines should reflect a
combination of these effects. It is the approach recommended as the standardized baseline methodol ogy
for most electricity projects and seeks to reflect the typical displacement effects, especially, but not only,
of smaller projects.

In constructing a combined margin, the following reasoning and definitions are applied:

29HDINY] 0 DJLQ 20  This approach presumes that a project activity' s predominant effect is to
modify the operation of existing (current or future) power plants and, in fact, this effect may
predominate in the early years after a CDM project activity's implementation. The most accurate
operating margin methods use dispatch data or models. The simplest method, a weighted-average of
all resources, suffers from the potential of large inaccuracies. Therefore, a more practical method is
suggested + the weighted average of all resources H H-B\Wero fuel-cost/must-run  facilities, since it
is unlikely in most systems that these resources would operate less in response to new generation
from a CDM project . Possibly, in hydro-rich countries, excluding all zero fuel-cost facilities, and
thus all hydro generation, may produce a basdline that is unrealistically high. Kartha HADO (2002)
suggest excluding only a portion of the hydro generation, so that the remainder is included in the
OM. There is no well-defined procedure for determining the portion of hydro to exclude. One
option would be to determine the hours per year in which there is spillage, which is when hydro is
most likely to be displaced. However, data on spillage is often difficult to obtain in developing
countries. Therefore, this methodology excludes only the baseload hydro generation, defined as the
minimum monthly hydro generation (based on measured historical data) times twelve. Any hydro
above the baseload is assumed to be part of the OM. Using this definition, the baseload hydro
output is very unlikely to be displaced by the CDM activity. This method can be used for al
countries, whether hydro-rich or not. The amount of hydro generation included in the OM will, by
the nature of the definition, be higher in hydro-rich countries.

XL 0 DUILQ %0  This approach implicitly presumes that a proposed project activity is an
alternative to investing in another specific new source of electricity or some other unspecified source
of electricity. Rather than cancel the planned construction of another facility, a project activity may
merely delay its online date. Since this delay will typically affect all prospective new capacity, the
build margin baseline should generally reflect all power plant types being added to a system. It is

Zero fuel-cost/must-run energy sources considered in this methodology are: wind, sun, biomass, hydro and
nuclear.

Kartha HADQ 2002. Op. Cited. P. 6-7, 28-33.
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recommended that this be calculated using the generation-weighted average emissions rate of the
most recent 20% of plants built (on a generation basis), or the most recent 5 plants, whichever is
greater . One exception to this reasoning, which is not addressed by Kartha HADQ is the case of
large-scale projects that are conceived and commissioned within the context of public-sector long-
term energy system planning. It is highly unlikely that CDM activities on the scale of biomass
residue cogeneration projects would either result in delays of or cancellation of such projects.
Hence, the BM definition proposed in Kartha HADOIis adjusted in this methodology to exclude new
installations of electric supply capacity (and similar capacity under construction) in individual plants
that are larger than 250 MW. In order to remain conservative, this ceiling has been intentionally set
high. Doing so avoids the exclusion of renewable energy projects from the build margin.

In the proposed methodology, a combined margin approach is applied, using a mean average of the
Operating Margin and the Build Margin for the first 7-year or the 10-year crediting period. In case the
project opts for having a three 7-year period baseline, with its evaluation on the 8" and the 15" year of
the project, this methodology proposes using only Build Margin for the remaining two 7-year crediting
periods, with itsre-calculation in years 8 and 15 to reflect the evolution of the power market.

In some cases, a cogeneration project's energy may also change fossil fuel consumed in a baseline off-
grid case to generate energy (thermal/electrical). The displacement of fossil fuel could occur either at
the project site, or at a nearby facility to which energy from the cogeneration project is delivered. In the
opposite way, the project may increase the use of fossil fuels, which may be burned to substitute energy
that used to be delivered by the project. The emission reduction or increase in such cases equals the
quantity of fossil fuel displaced or consumed, multiplied by the emissions factor of the fuel. The project
proponent must take into account any changes in fossil fuel consumption due to the CDM project
activity.

This methodol ogy assumes that cogeneration projects neither increase the bagasse production nor extend
the term of the business as usual bagasse storage to atime greater than one year. Hence, the projects will
not affect GHG emissions from bagasse storage significantly (see section 3, $\WXP SIMRQ/ below). In
cases where these assumptions do not hold the methodol ogy is not applicable.

The methodology also contemplates the potential leakage that could occur if the bagasse that used to be
sold for energy generation purpose is, due to the project activity, substituted by a fossil fuel.

Kartha HADQ 2002. Op. Cited. P.21-22, 34-37.
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The operating margin is determined through data collection and analysis from actual, existing plants and
the build margin is determined considering the 20% most recent or the last 5 plants built, whichever is

greater.

Considering the above statement, the key parameters used in this baseline methodol ogy are:

YOHDHHP MRV DRARJFDBXOWR)

For calculating the emissions from fossil fueled electricity to be displaced at the margin of the
grid by the project activity, thefollowing key parameters are considered:

(0]

O O O o o

Energy produced by GHG-emitting sources;
Fossil fuel consumed by each fossil fueled plant;
Fuel emissions factor;

Fuel net calorific value;

Fraction of carbon oxidized in the combustion;

Monthly energy produced by hydropower sources.

For calculating the reduction or increase in emissions from the reduction or increase in fossil
fuel consumption as a result of energy (heat, electricity) supplied or demanded by the project
activity the following key parameters are considered:

(0]
(0]

(0]

[ HONDIHY/

Increase or decrease in fossil fuel consumption due to the project (mass or volume);
Net calorific value of fossil fuel displaced (energy per mass or volume);

Emissions factor of the fossil fuel (emissions per unit energy).

For calculating leakages from a former bagasse buyer burning fossil fuel in order to supply
energy that once was supplied by bagasse:

O O O o o

Net Calorific Value of the bagasse used;

Net Calorific Vaue of fossil fuel used instead of bagasse;
Efficiency of bagasse cogeneration plant(s);

Efficiency of the fossil fueled plant(s);

Fossil Fuel Emissions Factor.

Definitions of such terms are presented throughout the methodology text.
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Assumptions:

Baseload is considered the 3-year mean average of minimum hydro generation (minimum
monthly generation times 12).

A few day's production of bagasse would be stored in open piles and al the biomass would be
burned prior to the next harvest season, so that it would be stored for several months at most.
Such storage would result in slow decomposition of the bagasse. Anaerobic decomposition (in
the absence of oxygen) produces methane; aerobic decomposition generates CO,. Because the
biomass would be stored in open piles, it would be well exposed to oxygen, with likely only the
very interior of the piles subject to anaerobic decomposition. As the 1995 IPCC Guidelines
state : @Wastes in open dumps generally decompose aerobically, producing carbon dioxide.°
The 1996 revised guidelines quantify this assertion by estimating that the biogas generated
from shallow open dumps contains only 20% methane, and 80% CO,. Due to the limited volume
of bagasse being stored, the short time for which it would be stored, the relatively slow rate of
decomposition, and the relatively low percentage of methane produced by that decomposition,
any methane emissions from bagasse storage would be minimal, and thus negligible.

UNEP/OECD/IEA/IPCC (United Nations Environment Programme, Organisation for Economic Co-operation
and Development, International Energy Agency, Intergovernmental Panel on Climate Change). 1995. ,3&&

* XIGHICHY IRU 1 DMRQDO* UHHKRXAH * DV, QrHQRUHY/  S5SHHHJFH O DQXDO 9ROPH . IPCC: Bracknell, UK.
Available at http://www.ipcc.ch/pub/guide.htm.

UNEP/OECD/IEA/IPCC (United Nations Environment Programme, Organisation for Economic Co-operation
and Development, International Energy Agency, Intergovernmental Panel on Climate Change). 1996. 5 iM\VHG
,3&& * XAHIH/ IRJ 1 DARQDO* UHHIKRXAH* DV, QHQRUE/ 5HHHFHO DQXDO 9ROPH . IPCC: Bracknell,

UK. Available at http://www.ipcc.ch/pub/guide.htm.
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The project boundary includes effects at the project site, in addition to some off-site effects. The project
boundary is defined as follows:

YOHXXHHPRPWMF JUG The baseline boundary is the grid system to which the project is connected to
deliver electricity.

%) DWHFRIHHDIRQ SDQWNthe project boundary includes the entire project site where the project
activity will be implemented, including all cogeneration equipment and bagasse storage.

1HJR ) DAR@MY Any facility that might change its fossil fuel consumption due to the CDM project
activity; increased/decreased energy supply to thisfacility.

Any effect of transmission and distribution (T&D) losses from the lines, transformers, and other
downstream components in the boundaries of the baseline and the project activity are excluded. It is
assumed that the project activity neither increases nor decreases T& D lossesto asignificant degree. This
assumption can be justified by the fact that the project is neither demand side, which would diminish the
current T&D losses, nor it is predictable whether the T&D losses from the project site to the end
consumer is greater or smaller than the losses from the generation that would happen otherwise.
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The crucia issue, with regard to the EDVHIXH determination, is what type of generation sources the
bagasse based energy sources project activities will replace, and, therefore, what will be the EDVHIXH
emissions factor.

The necessary steps for calculating the baseline emissions factor include:

Identifying the existing mix of sources and their participation in supply to the grid, to be
considered for the operating margin (OM) component of the combined margin baseline;

Identifying the most recent plant additions to the grid, to be considered for the build margin
(BM) component of the combined margin baseline

In both components of the combined margin baseline, the main source of uncertainty is the data quality
and availability. Comprehensive and readily available data is not the norm in developing countries, and
S0 some gaps can exist and some assumptions will be needed to perform the calculations. Nevertheless,
the amount of missing data for which estimates would be required is not expected to be significant.

There is significant uncertainty regarding how much hydro generation should be included in the OM.
There appears to be no consensus on this matter at the present time. This methodol ogy excludes basel oad
hydro generation from the OM. A simplified approach to defining baseline hydro has been applied, in
order to reduce the uncertainties associated with lack of data described above. It is a conservative
approach, reducing the likelihood of overestimating the OM emission rate. A source of uncertainty in
this approach is the annual variation in hydro electricity. Using clear concepts and historic devel opment
of generation system will give transparency and reduce the uncertainties related to baseline
determination.

Thereisinherent uncertainty asto how accurately the build margin approximates the future impact of the
project. This is due to the uncertainty in predicting future power plant construction. The build margin
approach, however, is recognized as one of the most appropriate means to estimate this uncertain future.
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Baseline emissions can be cal culated according to the formulae description bel ow.

& DEXOWQ) WH( P DMMRQ5 HXPARYY
The total emission reductions from the proposed project activity is determined by calculating the
emissions reduction due to renewable energy delivered to a national/regional grid plus emission
reductions due to a specific, off-grid, direct fossil fuel substitution minus leakage caused by the project
activity implementation:
(5 3% UG & RQHAMG ( P MWRQ5 HoXPART +32 11 * UG( P MWRQ&KDQIH +3/ HONDIH
Where:
Grid-Connected Emission Reduction = E;,.Cy, * (E, + Eqg).Cp
Off-Grid Emission Reduction = S
Leakage =L,
Thus,
(5 (&=( £( & 6/
Where:
Ey, = Electric energy produced in baseline case (MWh)
C, = Emission factor of electric energy produced in baseline case (tCO,e/MWh)
E, = Electric energy exported to the grid in project case (MWh)
Eqq = Last 3-year mean average of annual electric energy exported to the grid prior to the project
implementation that can be calculated as follows:
(===

Where: Eqq; = Annual electric energy exported to the grid 2i° year(s) before project
implementation (MWh).
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C, = Emission factor of electric energy in project case (tCO.e/MWh)

L, = Emission due to aleakage in project implementation case (tCO,€)
S = Emission change due to fossil fuel consumption (tCO.€)
E, is assumed equal to (E,-Eyq), Since the baseline generation that is displaced equals the

increased generation due to the project. C, equals the Combined Margin emission factor
described above.

* UG &RQHAMG YDVHIXCHHP MMRQ I DRRUFDBXOWRQR D (DINRDOHIIRRDAIUG

For calculating the Combined Margin (CM) the following equations must be used:

&UHAWY) 3HIRG

aFor years 1-7 (projects choosing a 7-year crediting lifetime with the option of renewal) or years 1-10
(projects choosing one 10-year crediting lifetime, without renewal), with year 1 being the first year of
project operations: The straight average of the emissions rates of the operating margin (OM) and build
margin (BM) calculated as of year 1.°

20 ,+%0
&0 , = 2 (tCO,e/GWh) ()

&UHAWQ) 3HIRG

aFor years 8-14 (for projects choosing 7x3 year crediting lifetime), the baseline is the build margin
recalculated in year 8 to represent the average of new plant additions during the first 7 years of project
operation (BMyeasi1-7). And the same baseline cal culation would be done in year 15.°

&0 , =%0 .,
&UHAWQ) 3HIRG
&0 4 =%0 5y

The step-by-step grid-connected emission factor calculation procedure is the following.

Kartha HADQ 2002. Op. Cited. P.36.
Kartha HADQ 2002. Op. Cited. P.36.
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As described in Section 2.2 above, the OM represents the weighted average of all resources H R-B\Wero

fuel-cost/must-run facilities. In addition, an adjustment is made to ensure that only baseload hydro
generation is excluded. The OM can be calculated as follows:

20 = - ) (tCO,/GWh) ()

( = average tones of CO, emission per year of plant @i° + including all plants
except zero fuel-cost/must-run facilities (data from at least the last three years
prior to project' s implementation must be gathered);
(* =tota average energy generated (GWh) by plant 2i° + including all plants
except zero fuel-cost/must-run facilities (data from at least the last three years
prior to project' s implementation must be gathered);

(* = total annual average energy produced by hydro plants (data from at
least the last three years prior to project’ simplementation must be gathered);
(* = 3-year mean average of minimum hydro generation: minimum

monthly generation times 12 (data from at least the last three years prior to
project' s implementation must be gathered).

( iscalculated asfollows:
((=)& &0 "2 Q)
Where:

) & = Annua fossil fuel consumption (liters, t, m3) of thermal plant 2i°;
&9 = Caorific value (TJL, Tt or TIn?) of fuel used in plant 2i°;

() =Fossil fuel emission factor (tCO.e/TJ);

2 [ = Fraction of carbon oxidized

6WE 9XIGO DUILQ

The BM emissions can be calculated using the same calculation algorithm (egquations 7-8) asis used for
OM calculation, but using data from the most recent 5 plants or the most recent 20% of plants built
within a country/grid, including those currently under construction, whichever is greater. For these
calculations, the adjustment for hydropower using ( * and (* iS not necessary.
However, new plants and plants under construction with a power generation capacity exceeding 250
MW shall be excluded.

6Wb &RPEIQHE0 DULQ

For the 1% Crediting Period: see equation (4)
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For 2™ and 3" Crediting Period: see equations (5) and (6)

211 * UG ( PMRY AKDQIH GH W LIAUHOH RUGRUHDH R D IRMOIXHBG HHUI\
JHHDWROVRXUH

A bagasse cogeneration project may decrease or increase fossil fuel consumption in an electric/thermal
energy generation facility. The following formulas shall be used to calculate the emissions decrease or
increase:

6=D& &9 .0 2

Where:
DCiue = (Cruet-aiter = Crua-prior) = FOsSII fuel Consumption decrease (-)/increase (+) (L, t or m)

where: Cra-prior aNd Crueater COrrespond respectively to the fuel consumption of the fossil fueled
energy source prior and after the project activity has started or ceased supplying renewable
energy.

CViwe = Net Cdorific Value (TJL, Tt or TIm) of fuel used
EFf.e = Fossi| fuel Emission Factor (tCO.e/TJ)
Ox = Fraction of carbon oxidized

S = Emission change due to fossil fuel consumption (tCO.€)

$ GAWRDDWV 7 BV

To test whether the project is additional or not, the baseline methodology includes the proposed
additionality test below. The project developer should answer these questions, providing supporting
documentations to substantiate the answers.

Q1: Would the project be initiated within the public sector in the absence of the CDM? If not, why not?
Potential documentation: National/regional energy policies and plans.

Q2: Would the project be initiated within the private sector in the absence of the CDM? If not, why not?
Potential documentation: Historical evidence of similar plants/investments. Information on the ability of
other investors to access required resources (i.e. bagasse).
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Q3: Would the present promoter initiate the project in the absence of the CDM? If not, why not?
Potential documentation: Barrier analysis and evidence of barriers existing. Barrier examples. a)
corporate culture barriers; b) corporate decision-making criteria and opportunity costs (i.e., how choices
between investment options are made within the organization and what criteria are applied); ¢) market
uncertainties and perception of risk; d) cost/profit limitations. Other potential documentation: a paper
trail evidencing that the project was conceived and implemented within the context of the CDM.

Q4: Would public-sector policies and/or programs to promote the use of renewable energy resources
aone, if any, be adequate to stimulate implementation of the project in the absence of the CDM?
Potential documentation: documentation of relevant policies/programs, and the extent of their influence
on corporate decision-making with respect to the project.
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The only potential source of leakage is from organizations that used to buy bagasse from the sugar mill
prior to the cogeneration project's implementation. Without this bagasse supply, these organizations
might burn a fossil fuel in its place. With regard to this, the Monitoring Plan assures that measures are
taken to address potential leakage. When such leakage does occur, i.e. if a former bagasse buyer
substitutes bagasse as fuel, the amount of energy that could be supplied by bagasse is the amount of
energy produced by afossil fuel and will be therefore calculated as follows:

0 &9 h

/= g0 5oV

Where:
L= Emissions caused by |eakage (tCO,€)

Mpagasse = Last 3-year mean average (prior to project implementation) of the amount of bagasse sold
to aformer bagasse buyer (t).

CV pagasse = Net Calorific Value (TJ/t) of the bagasse used.

CVie = Net Calorific Value (TJ/t) of fossil fuel used.

N bagasse-cogen = Efficiency of bagasse cogeneration plant (%).

hs.e = Efficiency of the fossil fuel plant used by a former bagasse buyer (%6).

EFse = Fossi| Fuel Emission Factor (tCO,e/TJ)
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When developing this proposed methodology, the project developer decided to be redlistic and
reasonabl e regarding the data requirements for estimating GHG emissions reduction caused by a bagasse
cogeneration project activity. Therefore, the following criteria were used in developing this baseline
methodol ogy:

9 This baseline methodology considers both the present situation of energy generation during
project's development and the future characteristics of diversified fuels power plants mix. This
condition is best satisfied by using a Combined Margin Emissions Factor calculation method to
estimate an accurate and realistic national/regional emissions factor, taking into account the
emissions factor of the Operating and Build Margins.

9 The calculation of the Build Margin presents no problems, since it is recommended to consider
the generation-weighted average emissions rate of the most recent 20% of plants built or the
most recent 5 plants, whichever is greater. This will characterize a realistic and transparent
design of emissions factor of the future margin.

9 The method for caculating the Operating Margin (OM) contemplates We inclusion of a
calculated fraction of the total hydropower in the margin, being therefore settled in a
conservative manner.

9 For readlizing these calculation objectives, real data or data based on scientific studies (provided
by national/international agencies, governmental institutions, research institutes, universities or
scientific journals) should be available and used. Assumptions, if necessary to complement the
possible lack of data, must be made according to national/international official and/or peer
reviewed researched values.
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This baseline methodology considers power plants fueled by fossil fuels to be displaced at the margin of
an electricity system by a bagasse fueled cogeneration plant, producing electricity from a renewable
source. Considering the proposed procedures for estimating the emissions that would occur if the CDM
project activity were not pursued, the following strengths and weaknesses are identified.

Strengths:

;. RUQZ LlGHDSSOELMN The proposed baseline methodol ogy was designed to be applied
to any cogeneration project producing energy from sugarcane bagasse connected to an
electricity system, no matter its location. All aspects of cogeneration with bagasse are
considered by the methodology, including heat production.

&RQHIYDAYH The methodol ogy takes into consideration the fact that certain countries may
be dispatching hydro facilities at the margin of the system, not only fossil fueled plants, with
associated higher operating costs. And when doing that, the methodology requires the
devel oper to determine the amount of hydro that should be included in the operating margin
calculations.

7 \DQSDUHINThe procedure for calculating the baseline emissions is presented in a clear
and logical fashion, in a way that project developers worldwide will not have problems
applying it to their specific contexts and, by that, the evaluation of the calculations will be
straightforward.

Weaknesses;

" D HXMP DARQ The methodology does not provide procedures for data estimation, in case
the project developer faces information unavailability regarding estimating emissions in the
baseline case. It is in fact very difficult to provide any procedures of this kind considering
the methodol ogy is applicable worldwide, and therefore subject to different electricity sector
circumstances.
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The proposed methodology for calculating the emissions in the baseline considers using a combined
margin approach, which takes into consideration both the operating plants and the plants under
construction and likely to be implemented according to national and/or sectoral policies and
circumstances. Moreover, such policies are considered when checking whether or not the CDM project
activity counts on incentives or is part of special government programs, which would cause it not to be
additional .

National policies for the expansion of the electricity grid to which the project activity is connected, as
well as the deployment of aternative sources of energy, such aswind, solar and biomass were taken into
account as the grid is part of the boundary, therefore any modification on it due to public policies and
circumstances outside the project activity's control will be considered.
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PROPOSED NEW MONI TORI NG METHODOLOGY
1. BRI EF DESCRI PTI ON OF NEW METHODOLOGY

2. DATA TO BE COLLECTED ORUSED | N ORDER TO MONI TOR EMI SSI ONS FROM THE PROJECT
ACTIVITY, AND HOW THI S DATA WI LL BE ARCHI VED*

3. POTENTI AL SOURCES OF EMI SSI ONS WHI CH ARE SI GNI FI CANT AND REASONABLY
ATTRIBUTABLE TO THE PROJECT ACTIVITY, BUT WHI CH ARE NOT I NCLUDED IN THE PROJECT
BOUNDARY, AND I DENTI FI CATION | F AND HOW DATA WI LL BE COLLECTED AND ARCHI VED ON
THESE EMI SSI ON SOURCES*

4. ASSUMPTIONS USED I N ELABORATING THE NEW METHODOLOGY

5. PLEASE I NDI CATE WHETHER QUALI TY CONTROL (QC) AND QUALI TY ASSURANCE (QA)
PROCEDURES ARE BEI NG UNDERTAKEN FOR THE | TEM MONI TORED

6. WHAT ARE THE POTENTI AL STRENGTHS AND WEAKNESSES OF THI S METHODOLOGY?

7. HAS THE METHODOLOGY BEEN APPLI ED SUCCESSFULLY ELSEWHERE AND, | F SO, I N WHI CH
Cl RCUMSTANCES?
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This methodology is named 3\¥ R SDUNV P RQVRUQ) S@Q | RJ ERIDWH FRIHHDARQ SLRWRN The
main strategy in the proposed Monitoring Methodology is to use appropriate components of the two-
party verification of energy production to streamline the process of third-party verification of the GHG
emission reductions. Complementary, in order to ensure that the monitoring effort collects the relevant
measurements, and that the verification effort is consistent with the project design and definition of the
baseline case, Monitoring and Verification (Monitoring Plan) plans for bagasse cogeneration project
activities must specify the indicators that will be measured and verified, based on the project activity
design. The indicators will make it possible to observe and verify compliance of the project's
performance with relevant design criteria.
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In the case of exporting electricity to the grid, because the financial payments in a power supply project
are 2zero-sum®, this type of project involves a significant degree of two-party verification. The electric
utility that buys energy from the project will have a clear economic interest in ensuring that the amount
of energy produced is not overstated, and therefore energy selling invoice is a precise tool for verifying
the amount of electricity exported to the grid.

For establishing which indicators are relevant, the same process of determining the net GHG savingsis
the starting point. Thereby, the Monitoring Plan initially focus on the direct GHG impact of the project
activity to generate electric power from bagasse cogeneration technology, which are: (i) the baseline
emission factor of the electric energy of the grid to which the project will be connected; (ii) the project
activity emissions; (iii) emissions or emission reductions due to project activity; (iv) other on site
emissions; (v) leakage.

The recommended performance indicators and data needs have been deduced from the following four
categories of GHG emission sources:

( GRNEF JHHDWRQ Q\SDHP HQNV CO,-equivalent emissions from the project and baseline cases,
and net emission reductions.

( PIWRQY RU HP DWRQ UHEXRMRYY GXH R SLIRWPADRRMW  CO,-equivalent emissions from the
substitution by the clean energy supply (e.g. new fossil fueled steam generation supply termination)
or emission reductions from clean energy supply and consequent fossil fuel offset.

[ HHNDJH COs.equivaen: €Missions caused by discontinued sales of bagasse to buyers outside the
project boundary.

The historic use of bagasse for energy purposes, on-site and off-site, shall be considered. The grid-
connected case means considering only the net GHG benefits from bagasse-based energy, by separating
the new €electricity to be generated by the project activity from former electricity already produced and
sold to the grid before the implementation of the project activity, or the electricity that is currently being
produced by old equipment already installed prior to the establishment of the CDM project. Only the net
bagasse-based energy shall be qualified for receiving certified emission reductions. The CO,-equivalent
emissions, if any, from relevant leakage due to the implementation of the project activity, shall also be
considered in order to establish specific procedures in the Monitoring Plan, as well as the emissions
changes due to the project activity.

The bagasse-based energy sold and the baseline emissions factor are essential measurements for al
projects.

The measurement of a power station's output is relatively simple. The electricity generated and sold by a
bagasse-based energy project activity can be determined from measuring energy generation meter
readings. This method is the preferred measurement method, and requires installing an electric output
meter at the power station that constantly measures the electricity production sold to third parties. A
sealed meter at the outlet is required to measure the amount of electric power sold. The meter must meet
the calibration standards of the grid market (local, national or international). Meter reading records will
be particularly important to auditors and must be readily accessible. This method may produce errors if
the meter is not properly calibrated, therefore calibration should be checked periodically for accuracy.
Calibration tests' records are useful and should be kept for the auditors.
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If the production meter is downstream of all energy-consuming equipment related to the project activity
and quantifies the incremented bagasse-based energy sold to the grid, the readings from this meter, here
indicated as parameter M 1, can be used for the final, net production data. This method is preferred dueto
the accuracy over indirect measurement methods, once the measurement represents the net electricity
delivered to the grid, as well as due to the robustness of data generated. But in cases when the bagasse
cogeneration project activity is an expansion of already existent commercialized energy activity, and
there is only one meter for measuring all energy to be sold to the grid, the net additional production data
shall be calculated. The procedure for calculating this data, which is the incremental electric energy, is
reducing the quantity of bagasse-based energy sold before the project activity implementation +
indicated as parameter M2 + from the total energy sold and measured by the meter (M1).

Finally, any relevant |eakage source due to the project activity implementation shall be identified for the
purpose of the Monitoring Plan, as well as for calculating the net GHG emission reductions, which can
be done as part of the consideration on the historic use of bagasse for energy purposes. Leakage can
occur if former consumers that used to buy bagasse for their own energy systems, in the absence of
aternative biomass, use GHG emitting sources as substitutes. The project participants are required to
check whether or not those consumers are doing that substitution, when the project activity is
implemented.
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QXP EHJ 0 ILHIXHR R OBWEH @OBEH LVDUKLYHS
FOOXOMSE & PRAQWHG |DUKLYHS! CODBWREH
RUBAP DMG NHBW
(
M1 Energy  |E,=Electric [MWh M Monthly  |100% Electronic During the Done through two-party
energy and/or paper |whole verification.
exported to the crediting
grid in project period
case
M2 Energy |Eqg=Last3- |MWh M At the 100% Electronic During the Applicable only in cases
year mean validation and/or paper |whole where the meter
average of crediting equipment is unique for
annual electric period measuring all energy
energy sold to the grid and the
exported to the prOJect'actlwty Isan
grid prior to the expansion of an already
project existent activity. In this

implementation

case, the amount of the
energy sold before the
project activity shall be
excluded or deduced
from the total energy to
be sold to the grid for
calculating the net
energy to be applied for
GHG Emission
Reductions.
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(
M3 Volume  |Ciel-prior = L,m’ort |M/C/E At the 100% Electronic During the Data should be
or Mass |Fossil fuel validation and/or paper |whole collected only if an off-
consumption at crediting grid energy source has
afacility period its fossil fuel
affected by the consumption changed
project activity due to the CDM project
SURUto project activity.
activity
implementation
M4 Volume |Crug-aiter = L,mort |[M/C/E Annualy |100% Electronic During the Data should be
or Mass |Fossil fuel and/or paper |whole monitored only if an
consumption at crediting off-grid energy source
afacility period hasits fossil fuel
affected by the consumption changed
project activity due to the CDM project
D' WUproject activity.
activity

implementation
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L1 Mass Mpagasse = Last 3- |t M Annualy |100% Electronic  |During the Datais collected when
year mean and/or paper |whole bagasse is |oaded to the
average (prior to crediting buyer.
project period
implementation)
of the amount of
bagasse sold to a
former bagasse
buyer.

L2 Typeof |Typeoffossil |n/a M Annualy |100% Electronic  |During the Data must be collected if

Fossil fuel burned by a and/or paper (whole condition number 1in
Fuel former bagasse crediting this section is complied.
buyer period Data should be supplied
by the former bagasse
buyer.

L3 Efficiency | hpagasse - M/C/E Annualy |100% Electronic  |During the Data must be collected if
cogen=Efficiency and/or paper \whole condition number 1 in
of bagasse crediting thissectionis compllgad.
cogeneration period Data should be supplied
plant by the former bagasse

buyer.

L4 Efficiency |hq=Efficiency |- M/C/E Annualy |100% Electronic  |During the Data must be collected if
of the fossil fuel and/or paper \whole condition number 1in

O EPI ) S

Avaditine~

thic cortinn ic cnmnliond
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plant used by a crediting this section is complied.

former bagasse period Data should be supplied

buyer by the former bagasse
buyer.

Note:

The only source of leakage identified that should be analyzed occurs if the CDM activity resultsin restriction of bagasse supply to aformer buyer
outside the project boundary. If the former bagasse buyer started burning fossil fuel in order to supply energy that once was provided by bagasse,
the CDM activity would result in increased GHG emissions outside the project boundary, LH leakage. In this case the following procedure is
proposed to monitor any emissions caused by |eakage:

1. First the project developer must yearly verify directly with a former bagasse buyer if they started burning fossil fuel due to the
unavailability of bagasse because of the CDM project.

2. If so, the net GHG emission increase shall be calculated asit isindicated in Annex 3 +item 7. , 1 QR\XEWNAMARQ RFFXUVZ WO  \ HDWV
R YHU IFDARQ W LAEHFRMGHHE WDAR | XUMHJ GDNDIHRARXWY
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Quantifying the production of electricity from a bagasse cogeneration project activity is rather simple. It
can be accomplished using measurement and reporting systems that will, in al likelihood, already be a
part of the project.

Since project activity revenue from selling electricity power to the grid is directly dependent on
guantifying the net amount of electric power produced by the project, it is also an advantage to
perform this two-party verification. Thus, little or no additional Monitoring Plan equipment will be
necessary for the quantification of bagasse-based energy production. Thisis one example where two-
party verification (for the sake of electricity payments) is adequate to serve the purposes of third-
party Monitoring Plan as required.

This methodology assumes no T&D losses: any effects of transmission and distribution (T&D)
losses from the lines, transformers, and other downstream components in the boundaries of the
baseline and the project activity are excluded. It is assumed that the project activity neither increases
nor decreases T&D losses to a significant degree.

It is assumed that energy |osses within the project are already discounted at the energy meter, thusits
readings actually represent the energy leaving the project activity.

The energy meter + the main equipment to quantify the total energy to be sold and therefore the total
emission reductions * is assumed to present an accurate energy measurement, once the company
which is buying energy from the project is also interested in quantifying the energy being dispatched
to the grid as much accurate as possible. The operational entity is responsible for checking if the
meter equipment is calibrated according to standard rules.

Bagasse cogeneration is assumed to be carbon neutral; therefore, no emission is expected from a
bagasse cogeneration combustion .

Other emitting activities inside the project boundaries such as transportation and construction,
besides representing negligible emissions, are assumed to be business as usua activities.

MACEDO, Isais de Carvalho. Greenhouse Gas Emissions and Energy Balances in Bio-ethanol Production and Utilization in
Brazil (1996). Biomass and Bioenergy, Vol. 14, né1, pp. 77-81, 1998.
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M1 Low Yes This data constitutes the most important information for the
sake of the PPA (Power Purchase Agreement), therefore its
QA/QC procedures are required by the electricity purchaser.

M2 Low No Sincethisis historical data, no QA/QC procedures are being
planned.

M3 High No Varies case-by-case.

M4 High No Varies case-by-case.

L1 Low No Controlling mass of bagasse being sold is expected to be an

internal procedure of the project devel oper.

L2 Low No Dataisto be supplied by another company, the former bagasse
buyer.

L3 Medium No Dataisto be supplied by another company, the former bagasse
buyer.

L4 Medium No Dataisto be supplied by another company, the former bagasse
buyer.
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The proposed Monitoring Plan has, as the main assumption, the existence of accurate measurement
equipment for quantifying the production of bagasse-based energy. The main strength of this
Methodology is the fact that the data to be monitored are few, conferring to it additional strengths, as
easy and low-cost implementation characterizations. The robustness of the data is supported by a high
quality control once the equipment has been calibrated and must have a quality certification issued by a
specialized organization.

Equipment failure can make the full adoption of the method unfeasible. Then it is recommended that the
Monitoring Plan include preventive and/or corrective measures as part of the Quality Control (QC) and
Quality Assurance (QA) procedures. Such measures can include backup measurement equipment,
manual control of the bagasse-based electricity energy generated, or documentation proving the quantity
of electricity sold to the grid, as certificates of invoice of electricity supply, issued by electricity buyers
(the local utility, for example).

Summarizing:

Strengths

o Few datato be monitored;

o Dataare easy to be monitored;

0 Low-cost implementation of the monitoring facilities.
Weakness:

0 Constraints to monitor data out-side the project’ s boundary.
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The proposed methodology is based on recommendations acknowledged by international institutions,
expressed in generic guidelines, rules, and standards. As it is particularly designed for bagasse
cogeneration systems, it has not been applied elsewhere.
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The key elements used to determine the baseline are the following:

" QXPEH.|' DBDWSH " D YDUDE®! &RP P HQV
Bl Energy EG; = total average | Energy generated by fossil-fueled plants connected
energy generated | to the Brazilian grid was obtained through ANEEL
(GWh) by plant (the Brazilian energy agency), ONS (the national
ai° (including all | operator of the electricity system), Eletrobr s (the
plants except zero | state-owned holding in charge of managing the
fuel-cost/must-run | biggest generator plantsin Brazil) and/or directly
facilities) from the utilities.
B2 Emission factor | EF, = Fossil fuel Physical properties of the fuels used at the fossil
emission factor fueled plantsin national circumstances are not
(tCO.e/TI) directly available for some developing countries.
IPCC standard factors were used instead.
B3 Net calorific CV; = Cdorific Physical properties of the fuels used at the fossil
value value (TJL, TIt |fueled plantsin Brazil are not directly available.
or TJm) of fuel IPCC standard factors were used instead.
used in plant i°
B4 Oxidizationrate | Ox = Fractionof | It isnot feasible from the CDM project developers
carbon oxidized perspective to collect this data, and therefore
estimates, based on research literature (IPCC),
were used.
B5 Energy Epaseload hydro = 3- Energy produced as basel oad was obtained through

year mean average
of minimum hydro
generation
(minimum
monthly
generation times
12) (GWh)

ONS (the national operator of the electricity
system) and Eletrobr s (the state-owned holding in
charge of managing the larger generator plantsin
Brazil).
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