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Cycle of Progress

Energy Your Vision - Our Competence.
Design and Construction with Responsibility.

1 Technology

4 Review

Responsit - Plant Design

- Optimization Activities - Key Values
Innov ation ’
Progress

Standard-

Operation- .
Stage

Engineering .

Optimization3
Stage

3 Parameter
Variation/Observation

- Influence of Biomass

Precision

Properties
- Bed Material Inventory 2 CHP-Plant Construction
Gasifier
- Bed Temperature

- Operation Data

- ... - Challenge
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Engineering and Construction Services

Environmental Industrial Power

Pipelines
P Plants Plants Plants

» industrial pipelines

pharmaceutics

= heat supply

chemicals = biomass CHP
food plants

= paper

" pressure pipes

» long distance
pipes
= gas pipes

metal

semiconductors
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CHP Biomass Gasification Oberwart

The CHP-plant in Oberwart is the first
commercially operated dual-fluidized-bed Biomass

gasification plant with combined cycle.

some details:
= two 12-cy linder-gasengines f or gas-utilization
= two-circle thermal oil based heatcollection, ORC-module

= fuel drying using low-temperature-energy -streams
= 60 t of fuel provided per day

= heat supply for regional infrastructure
wood gasification

our services:
general contractor

construction ime:

2006-2008

capacity:

2.400 (+400) kW, 4.100 kW,,

annual fossile CO, savings:

ca. 15500t

Austria
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CHP Biomass Gasification Villach

Ortner constructs the so far biggest dual-fluidized-
bed biomass gasification plant with an annual fuel
capacity of ca. 33.000 t Holz.

Some details:
= two 20-cy linder-gasengines f or gas-utilization

= summer operation mode: gas engineflue gas (heat) is usedfor intermediate

superheating a steam turbine's exhaust flow; the superheated steam is
expanded in a condensing turbine

= 6,3 km piping (DN 6 bis 700)

wood gasification

our services:

General contractor
Construction time:
2009-2010

capacity:

3.900 KW, 6.700 kW,

annual fossile CO, savings:

ca. 25.600t

Austria

Progress
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Thermochemical Conversion - Gasification
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GR ... gasification reactor
temperature [°C] CR ... combustion reactor
GU ... gas utilization
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Dual Fluidized Bed Steam Gasification

Process Eingineering Basics

7

output

input

.

\

i tflue gas

endothernﬂc:exothernﬂc

n
« recycled producer gas
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Basic Design

Basic Process and main Components

emissions

----------------------------- flue gas combustion

T ca. 150 °C
producer gas dust < 5mg/Nm?3

C+H,O «=CO+H,
CO+H,OQ 4= CO,+H, ca. 9%
C+2H, e CH, ca.45 %
C+CO,«—2CO ca.21 %
endothermal process: energy
from heat-carrier

combustion

C+% O, e CO

exothermal process: reheating
bed material

28.10.2010, © ORTNER GmbH 9



DFB Gasification vs Standard Combustion

Cogeneration Efficiency
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Plant Design

Combination Gasification and Combustion Plant
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Energy Balance

In- and Output

< INPUT OUTPUT>

- 1
auxliary power low temperature heat
510 kw, 3.080 kW radiation losses

{ ' 900 kW

7

electric power
3.940 kW

Noweral = Ca. 69 %

gasification district heat
Holzgas zum BHKW 10.400 KW 6.750 KW

- )
g, = G2 57 20 2.460 KW (90 °C)

fuel input

15460 KW
N = Ca. 44 %

combustion

_ 4.290 KW (160 °C)
fue gas cooling

low temperature

heat different configurations possible!
1.300 kw : 0
Nel Ca. 34 %
internal heat demand . 0)
2.240 kKW M- €a. 30 % :
Noverall- C&- 90 % incl. dryer

\ J
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Energy Balance

In-und Output, Summer Operation®

< INPUT OUTPUT>
electrical power

1
auxiliary power low temperature heat
5.140 KW
510 KW, 3.080 kw radiation losses

‘ : 900 KW
1

1

1

1

7

gasification district heat
fuel input Holzgas zum BHKW 10.500 kW 6.100 KW

15.460 KW Neg = Ca. 67 % condensing turbine
ca. 1.200 kKW

2.460 KW (90 °C)

combustion
flue gas cooling 3.640 KW (160 °C)

exhauststeam
combustion plant
9.440 kW

internal heat demand
2.240 KW

eondensate combustion low temperature heat

plant 1.300 KW + 8.200 KW
690 KW y
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Observation Example
Gasquality and Steam to Gasifier
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Main Research Issues

Optimization of Fuel-, Process- and Product-Flexibility

" reactor geometry — cold flow model

® gas engine optimization for CHP

® optimization of operation costs and
flexibility

" alternative energy-carrier-material

" SNG-module/polygeneration

® RDF-gasification

Research
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