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Politica Nacional de Residuo Sélidos — PNRS (Lei n? 12.305/2010);
O que sdo usinas waste-to-energy — WTE;

Experiéncia internacional em WTE;

Regulacao internacional em WTE;

Impacto ambiental positivo através de usinas WTE;

Destinacao adequada de Residuos Sélidos Urbanos — RSU;
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O gue o Brasil tem feito para incentivar usinas WTE?
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Aerobiccomposting

Modern landfill recovering and
using CH4

‘Modern landfill recoveringand flaring

A hierarquia no gerenciamento dos RSU (Directive 2008/98/EC)
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Usina WTE de Zabalgarbi em Bilbao, Espanha
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SIEMENS SGT-100 - GAS TURBINE
FUEL MWth SHARE EFF

26.57 MWe

17.4 :
i STEAM TURBINE MSW 71 77% 30.61%

5.4% | oo NG 213  23% 48.23%
‘_AEMM

531°C swoc_esec
Td4th T2=445°C

3.85 MWth NG
DUCT BURNER (DB) L 72°C

420°C AIR 20°C
APH |

Total Combustion Air

PRE.-HEATED AIR Total Power 31.97 MWe
WITH BOILER FLUE GAS

Esquema OCC com Pequena Turbina a Gas
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JENBACHER JMS- 616 — GAS ENGINE
FUEL MWth SHARE EFF
24.83 MWe
STEAM TURBINE MSW 71 85.4% 30.87%
el 420°C, 90 bar NG 1214 14.6% 46.0%
__901/h STEAM =
420°C 750 ‘C |
55th T2=445°C
f
5.91 MWth NG
DUCT BURNER (DB) + 63°C
420°C PRE-HEATED AIR
APH | wiTHGE COOLING
WATER
6.23
MWth NG
390°C
2.65 Mwé 15.5th
<€—— GE .
Total Combustion Air
PRE-HEATED AIR Total Power 27.48 MWe
WITHBOILER FLUE GAS
AND GE COOLING WATER

Esquema OCC com Motor a Gas
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NO INTERNAL COMBUSTION MACHINE

FUEL MWth SHARE EFF

24.17 MWe
STEAM TURBINE MSW 71  92.55%  31.53%
-] O NG 571 7.45%  3153%

5.71 MWth NG
DUCT BURNER (DB) 62°C

420°C FRESH AIR
APH

Total Combustion Air

|
PRE-HEATEDAIR | Total Power 24.17 MWe

WITHBOILERFLUEGAS  *

Esquema OCC sem Maquina de Combustdo Interna (MCI)
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Taxa Interna de Retorno — TIR e

ja Elétrica

» Apresentamos comparacdo da TIR sobre a parcela do investidor (equity) de 30% do
CAPEX total, para as trés configuracdes consideradas versus o custo do gas natural,
considerando dois precos de venda da energia elétrica, EUR 60 e EUR 70 o MWhe, e 0
custo do gas natural, variando de EUR 10 a EUR 40 o MWht;

» Para uma usina convencional, sem gas natural, com eficiéncia liquida de 22%,
considerando os dois valores de venda de energia e a taxa de coleta do lixo em torno
de EUR 35/ton, temos uma TIR de 7,75% a 13,2%;

» Com o projeto que apresentamos essa taxa chega até 26%, variando conforme o custo
do gas natural;
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o T [ deR TIR
30,00% .
IRR X NG PRICE IN EUR/MWhth
EUR 10/MWhth = USD 4.15/MMBTU = RS 32/MWhth
—a—1) EUR70/MWhe GT - 103 M|
25,00%
~2) EUR70/MWhe GE - 100 M|
+
F00% -+~ 3) EUR70/MWhe NO ICM - 95 M|
—a—4) EUR60/MWhe GT - 103 M|
15,00%
—#—5) EUR60//MWhe GE - 100 MI
10,00% —=—6) EUR6O/MWhe NO ICM - 95 MI
~#—7) EUR70/MWhe NO OCC - 90 MI
5,00%
—&— 8) EUR60/MWhe NO OCC - 90 MI
0,00%
EUR 10,00 EUR 20,00 EUR 30,00 EUR 40,00
-5,00% T T T T GT - Gas Turbine
GE - Gas Engine
No ICM - No Internal Combustion Machine
-10,00%
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» PNRS: destinacdo preferencial dos RSU para recuperacdo energética pds-reciclagem;

» PNRS: concessdo para usinas de recuperacdo energética;

» Regulamentacdo do art. 37 do Decreto n? 7.404/2010 (Regulamento PNRS): Portaria
Interministerial MME, MMA e Mcid para regulamentar WTE;

» Regulacdo rigorosa na operacao dos aterros sanitarios com obrigatoriedade de
captacdo do biogds / biometano;

» Portaria SMA/79 Estado de S3o Paulo: controle da emissdo de gases toxicos;

» Desoneracdo tributdria e de encargos na comercializacdo de energia e efetiva

cobranca da taxa de lixo;
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