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Doubling energy efficiency and
cleaning emissions of decentralized

100 — 150MW coal power stations
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Integrated Gasification & Combined Cycle power 24 @,
plants li6ec] B AL Az WA

to allow cleaning of product gas prior to combustion
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* This type of reactor operates at very high temperatures
(1,200-1,600° C)

o BB N AR AE N R T 15 (1,200-1,600°C)
e this increases investment and maintenance cost
exponentially
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e this reactor type requires pure Oxygen
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®» IGCC is used for downstream Chemical Synthesis output
products
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poor carbonaceous solid fuel transformation

TR [ AR AR 0 &

into energy rich product gas
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* developed over the last decade by the Future Energy-
Technologies group at University of Technology Vienna [AUT]
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* called steam driven dual fluidized bed gasification [SD-DFBG]
o ZRIRIKBIVMAL IR B A [SD-DFBG]

e so far only industrialized for high energy efficient biomass use
o JE HBENZEORNIE FH & el B0 e AP B 1) Tl A 25k
* SD-DFBG was further experimentally proven for cheap low-
grade coal fuels
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steam driven dual fluidized bed gasification

g
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SD-DFBG
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Low sensitivity to different fuels % P
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equilibrium compositions on temperature
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Using steam as a gasification agent allows process adjustments to actual fuel qualities via
optimum steam-to-fuel and steam-to-carbon ratios.
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main gas components of the product gas

Product gas composition of the performed tests ﬂ &
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The DFB gasification process yields two separate gas streams, a product-gas stream
(gasification reactor) and a conventional flue-gas stream (combustion reactor).
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CC CHP electricity from Product Gas ﬂ% 3 &
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cleaning of product gas prior to combustion
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At state of the art gas turbine efficiency in the order of 40% this could generate
1.6MW,, in single mode and an additional 0.8MW,, in combined heat cycle per ton coal.
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Opportunities for CO, recycling
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Fuel Flexibility
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DFB Fuel
PCFuel Range
Range Range

Heating
Value,
MJ/kg

Burning Difficulty 1R 96 PR A
co-feed up to 30% of total fuel heating value e B A A BREL 2 HE 1930%

up to 30% of the heating content of fuel could come from renewable or repeatable source
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Opportunities to combine state of art Technologies ﬂ%g
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Carbon Capture for Use [CCU] as refining intermediate
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From all our work in the field of MSW-to-value we also see opportunities for a flexible
Synthesis gas platform to contribute towards a cleaner energy future of China.
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flexible operating mode Synthesis gas platform

RIGEBRAEB NG BT &

to overcome consequences of volatility in NRE grid configurations
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5 Synthesis Gas canbe transformed into 100% H,
to enable HFC-Utility scale back-up electricity
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While Photo Voltaic and/or wind energy are productive, the coal gasification plant can in
contrast to conventional thermal power plants produce Chemical Synthesis products and
therefore achieve economically attractive utilization.
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Future of decentralized Power Generation
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Hybrid combination of NRE & Synthesis Gas Chemistry
AN S H ”Tﬁélz EVE AN G B 36'27I<

Dual fluidized G as -

bed gasification

of combustibles T Anaerobic Tu r b | ne

g
- BUSINESS DEVELOPMENT CONSULT

digestion of

perscrutibles Wk & A
PRSES

Boudouard
CO, splitting .
- Turbine

ECAL

5/16-17/2013 guo — Business Development © 11



We’ Id like to su

pport China becoming

leader in “affordable Clean Energy”
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