MEGTEC:
Commercial VAM
projects for China

25 February 2009

MEGTEC VAM processing plant for 500 000 m3/h
20,U8¢*%0 PK]+“Fek I} &+“Fed” E 500,000m3/h




First VAM installation in China___ now in operation.
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Host/Customer is ZhengZhou Coal Mining Group, Henan Province
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All types of industrial oxidizers. &"“ /171 Ot ©>T%¥(=$¢ 1}$Ue

In total 4,000 oxidizers of MEGTEC 0"M"OG®!6! " bV x
design supplied to industry 4,000&8>1%¥[TQy

Over 800 VOCSIDIZERs in different industrial applications.

Many of these operate on methane.
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2004:
- First presented in China

2008:
- First VAM VOCSIDIZER installed in China

2009:
-VOCSIDIZER production in China
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Flameless : No combustion chamber — therefore flameless 80DRCvC Ffo=0680BUC¢,

80BUCH Oxidation completely in-bed. )-118$ >N%¥. #+&\1#
No NOx: No flame. Even though temp is high, it is not near where thermal )
2097>1>1%¥Dg  NOx is generated. ?209°BUC£)0@,$°0" €2097/+"E

@EMO INSTALLATION AT A COAL MINE
abating vent air methane in 1994.
Trial unit at British Coal
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2nd DEMO INSTALLATION AT A COAL MINE
-small scale generation of energy
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Trial unit at Appin Colliery, BHP Billiton in

Australia 2001 — 2002, 12 months of utilizing

VAM for generating steam
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@COAL MINE SITE DEMONSTRATION:
)+ 1C6IZI M» “+aeKEUTQY

250 000 Nmé/h @ 0.9% CH,,
driving 6 MWe turbine

250 000 Nm3/h PK]d* éGACt?a18.9%
m %7 «&6 MWe? ay9E

- taking only 20% of the air volume
ITIT$,G-JZ1$bOK]GU8>20% | ?Dd”




Has generated over 300 000 carbon credits
0°16G®’ bV30 —| KB5—— i

Has generated over 50 GWh of electricity
0°16G®’ bV50GWh| GAd"

4th ) coal mine site demonstration:

M»)j 1C6JZ.-m k I}
CONSOL Energy, USA
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50 000 m3/h (30 000 scfm) of air

Unmanned operation since May 2007
50 000 m3/h M >£d”
Ty20071 59— eIf)#+Ty%7b_z0

VAM demonstration project partly Government funded by the US EPA and the US DOE.
Pkjk I}GAR JEEPA’ DOEcw$> 0%8




5th __coal mine site demonstration: M»l# 1C6IZ.-m K I}

Host/Customer is ZhengZhou Coal Mining Group, Henan Province
© E/G-4/E E?B%zelec’Omc Céil)q

PDD administrator is EcoCarbone, France
PDD8 !...7?$(' NOF*8H E?d)@EcoCarbone #0&%

System capacity: 62 500 Nm3/h VAM concentration: 0.3% t00.7%
>1%¥0SQn?PABE 62 500 Nm3/h Pk]?a15 E & 0.3%-0.7 %

The complete installation includes VAM abatement
and energy recovery in the form of hot water forlo  cal use
>ST%¥SEI"S,G-ItC|>Al 1i12"*18)¢" G-i

The MEGTEC delivery was fully commissioned and take  n over by customer by mid October
MEGTECO! 20081 %D9— %8{. 4Y~"d1 13!g © E=012" G-




In China typical VAM concentrations are 0.3 — 0.7%
YES —$UI PK]?a15U')f)- 0.3%%$¢0.7% Uhf

0.3% | 0.5% | 0.7%
‘ Heat straight from bed. 1.5 3.8 6.1
—_——
Water at 70 - 150°¢ MW MW MW
- -- For each 125 000 Nm3/h of ventilation air - - -
In China typical VAM concentrations are 0.3 — 0.7%
YES —$UI PK]?a15U')f)- 0.3%%$¢0.7% Uhf
0.3% | 0.5% | 0.7%
‘ Heat straight from bed. 1.5 3.8 6.1
—_——
Water at 70 - 150°¢ MW MW MW
- -- For each 125 000 Nm3/h of ventilation air - - -
Heat
exchanger

Secondary heat- 0.5 2.7 5
exchanger. MW MW MW
Water at 700C

Secondary heat- - - 15
exchanger. MW

Water at 1500C




0.2 % methane needed to maintain oxidation. Energy of concentrations above 0.2 % can be recovered.

Cooling water from electricity generation drives absorption chiller.
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VAM Abatement Only
%AQ>1 PK]>T%¥[TQY
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416GRC[>AeWG? ' $F>A4
VAM to Thermal Energy

PK& GAMELS G- KIEGEGASE
VAM Power Plant (VAM to Electrical Energy)
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VAM to Energy
PK]'6G®SE"
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WHY ALL THIS INTEREST TO
REDUCE VAM EMISSIONS ?

bk] ElalO1a" 1 ?2j$ 2w

-What is carbon credits financing?
10 x8%KB5——7AlY

14



Atmosphere thickness to the Earthis  like the skin to the apple
HISE )P &) 15 AN =1 U+ &)15 o /E
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Global Warming
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Carbon credit financing of successful emission redu ction projects is here to stay
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Major
Emission
reductions
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Major
Emission
reductions

The aim of all efforts
to reduce GHG emissions

is now to break the trend
of increasing global warming ,

which is melting the ice of the Arctic.
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The aim of all efforts
to reduce GHG emissions

is now to break the trend
of increasing global warming ,

which is melting the ice of the Arctic.
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GREENHOUSE GASES CONTRIBUTIONS CO, CH,
N20O Global Warming 1 23
CFC's 5% IREEER? i
1206 (21 in the
first Kyoto
#+F'&Qg9%SEU" Period)
Trop Ozone ‘ coz
’ —
13% 53% Life time in 20000 — 12
atmosphere 50 000
% (years)
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Second most important greenhouse gas

Much more powerful greenhouse gas than CO2

Short life time in atmosphere, so emission reductions will have a quick, positive impact
Generates energy when abated (oxidized)
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Enteric
fermentation
28%

BIGGEST TOTAL SOURCE: ZE!ﬁgﬁ“fQOHII 96A ©
Cows, sheep etc DEER MDD 50-100 kg CH4 per cow

and year = 1-2tCO2e
PROBLEM: 50-100#(83 ++AD&1 = 1-2&-CO2e

Each source is very small h}k'8% 6+7+07y1 6!7IA 1 6!7(d"& 2 .7

ANNUAL GREENHOUSE EFFECT on Global Warming
@,.37x1#.">" #+F'&g9%I 2 '\
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ANNUAL GREENHOUSE EFFECT on Global Warming

@,.37x1#.>M #+F'&g9%I 2 '\
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1 million t CO2e

ol ~18d"&! >1%¥KB

Coal mine VAM
800 000 m3/h, 1%
(50 000 t CH,/yr)
C6JZ PK]

ANNUAL GREENHOUSE EFFECT on Global Warming
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Coal fired
Power plant

300 MW,,, =
DRCOGA&

/

1 million t CO2e

ol ~1ad"&! >1%¥KB

Coal mine VAM
800 000 m3/h, 1%
(50 000 t CH,/yr)

C6JZ bK]
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ANNUAL GREENHOUSE EFFECT on Global Warming
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Coal fired
Power plant
300 MW, =
DRCGOGA&

% million cars

50 -b ad =

/

1 million t CO2e
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Coal mine VAM

800 000 m3/h, 1%
(50 000t CH,/yr)

C6JZ bk

For calculation of amount to CERs, consider;

~ Vocsidizer cleaning efficiency and availability

~ conversion rate of CH4 into CO2e.

Examples:

"ON&ERs ék R'Xa ¢

PK]>T%YTQYI 7xF ' &~2021

GACTal%¥4Y! >7%¥KBI ali%¥F

250 000 Nm3/h @ 0.9 % VAM comes to 240 000 tonnes of CO2e

125 000 Nm3/h @ 0,9 % VAM comes to 120 000 t CO2e
125 000 Nm3/h @ 0,3 % VAM comes to 40 000 t CO2e

>c, 0

7415 ED.9%| Pk] &, :+?Dd" E 250 000 Nm3/h$ 1©a(i%¥4%40 000 14d"&.! >1]%¥KB|,

0.3 0.6 0.9

125 000 40 80 120
250 000 80 160 240
500 000 160 320 480
1000 000 320 640 960

Annual emission reductions in thousand tons of CO2e

>A1 ™M960140° & >T9%6¥KB
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ABATEMENT ONLY ITG->{%¥ "M+—

500 000 Nm3/h (300 000 scfm)

indicative profitability ). ce&l pkj?a15 & 7AIY3T$D

at various VAM concentrations
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A —
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5EUR/t 10 EUR/t 15EUR/t 20 EURH = =0,6%

CO2e CO2e

CO2e COz2e

——(),9%

Value of carbon credits

CONCLUSIONS:
* VAM should be min 0.5 %
« Carbon credits should be min 10 EUR/t CO2e

Pk]?2a159+1Y 1#bM$9.5%
KB5—:—1# E>"&10R #0

.. then the straight pay back time is only a few years
5$_O)m54F ITIT&y9"$01

FLEXIBLE APPROACH

MEGTEC COOPERATE WITH

« Chinese design institutes

« international CER handling companies
« international investors

MEGTEC (Shanghai) has access to
a large network of Chinese suppliers.

MEGTEC OFFERS VAM INSTALLATIONS
* directly to coal mines
« to Joint Ventures with Chinese parties and western investors

MEGTEC CAN OFFER

« Feasibility Studies and pre-engineering studies.
« Equipment and systems supplies.

« Contact with CER handling companies

« Contact with investors
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1. The VOCSIDIZER is well established in industry
and can efficiently abate VAM.
20,U8¢*%e#(1&%1 PK]>1%¥[TQY0s)- ©GU28$:Th, I m
can efficiently abate
2. 6 VOCSIDIZERSs have been in

year long VAM operation.
6&* PK]>T%¥[TQWOCSIDIZER)0+Q")-C6JZ ™b_Z0 bV «1 |
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can efficiently abate

year long VAM operation

3. Project WestVAMP in Australia has generated
over 300 000 tons CO2e and over 50 GWh of el.
BB+1$.!)] WestVAMPI k 1}8%bS!Y E=fi'% « « 1)-#+F"0O ©b_z0I Pk]k
1} i0°!16G®+1Q5 30 —&-! >T%¥KB

can efficiently abate
year long VAM operation
4. The first VAM VOCSIDIZER is in operation at

a ZhengZhou coal mine in China.
)- VAYEM» » 1 PKI>1%6¥K )=0)-. [T
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The first PDD’s including MEGTEC VAM technology
are formally approved by the UNFCCC

M» « LE5y20,U8¢*%#08&T PK]>1%¥5 9%l
PDD8 !...0:Q"=017GAR&&—)ES +ce

—now in China

PROVEN TECHNOLOGY ): Ya)ES 9%0°Q"2&$¢,m P

RMATTUS@MEGTEC.SE
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