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Gothenburg Biomass Gasification ProjéebBiGas

A Biomethaneproduction

A Project planed in two phases

T 20 MW Methane
(32 MW fuel)

A First phase is meant to create
experience to optimize and
designefuture plants

A Biomass tdBiometan= 6 5 %

I Bi omass to Energy
I 8000 hour operation
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Gasification performance
- Optimized commercigirocess

Based on experimental da@oBiGas :
To synthesis proce

80.9 MW
Methane (CH,)/Ethylene (C,H,) 30.6 (21.2/9.4) MW
BFB
Gasifier Syngas (H,/ CO) 50.3 (29.5/20.8) MW
Fuel 100 MW
(wood pellets) .
I Carbon dioxide (CO,)
Char coal 15.6 MW
Products?
Steam BTX (Benzene/ Toluene / Xylene 3.7 MW —

Poly aromatics (Mainly Naphthalene) 2.3 MW
Total: 102.5 MW

From CFB-boiler, . 15,6 MW
In future electric heating - Boiler
part time, o
X MW Chemical energy efficiency 87%
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GoBiGaplant layout and investment costs

BFBgasifier CFBooiler
14.7 VE 15,8 VE

(fuel feeding7,9 ME) (flue gastrain 7,9 ME)

BTX A
removal RN (Licens fraRepdted PP I Buildingfoundation
132 M || 2 2= — e e ETNAY5
e ! | Explosiorproof wall
-z] Jacobs Process | 52 me
el Auxilarysystems
Compressor i Tekmk Haldoﬂ'opSﬂe 57 paind
13.2 Me Syntesiprocess comsissioning
34.7 VE 330 Mkr

Total156 ME
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Utilizing the recirculationsytemfor coarseashesin
GoBiGas for procesgtimization

Reactionvolume

Flue gases
7
Raw gas ashes 1‘
Coarse flue gas ashes
Fly ashes
1. Gasifier 5. Cyclone
2. Raw gas cooler 6. Post-combustion chamber
3. Raw gas filter 7. Convection path and reversing chambers
4. Combustion chamber 8. Flue gas filter

7/13/2017 Chalmers
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Development(raw gasquality)

Tar (g/Nm3)

30
A BioProGReN = Tar
catalyticbed materials

A Tarcompositiorandyieldthat allows
for a simplecondensationinsteadof 20

scrubbing
A Successf tioriestduring
the sprin 10
-60%
U Rawgascleaningsectioncouldbe 0 75%

S|mpl|f|ed(RMEscrubberA—carbon raw gas  after PG filter after scrubber  raw gas
beds) BioProGRe Ss(*

" at Chalmers

2B0.10.3 Sébastien PISSOT
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Where is the developmentf technology
heading?
Retrofit of :
commercial designs ' cad g Target
________ thrfnl_ouLg _ngo_ha_ma _ Kujanindonesia Fuels, Materials,
" 1 Chemicals
: ; >100 MW
Upscaling of dedicateid
gasification design | | !
' 32 MW
............... I__________________I____qutb«_agb_u_rg________________
Target

Decentralized
Heat and Power
Production
<50 MW

8 MW | 8.5 MW | 15 MW
Gussing ! Oberwart ! HGA Senden

FIRST GENERATION SECOND GENERATIONTHIRD GENERATION
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Chalmers Research Gasifier

Demonstrated at Chalmers 12 MW boiler with @ 21W biomass gasifier
Commercial operation of gasifier up to 8 MW, investment cost of gasifier £,4 M
from initial idea to first operation 16 month
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Basic Relations for Utilization of Fluidized
Bed Reactors as Gasifiers

A Conversion capacity of a fluidized bed boiler for solid
fuels by gasification/flash pyrolysis is 8 (CFB) to 3 (BFB)
in relation to the existing combustor

A Utilization of fluidized bed reactors for solid fuel
conversion in relation to potential

i Barkboilempulp mill
(Full load hours ~2568000 h/year, Expected to go down)

I Boliler district heating
(Full load hours 2008000 h/year, Expected to go down)

I GasifierPyrolyser>90%
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Technology base

Example:
88 MW CFB Multi Fuel Boiler
from Valmet

Referencehttp://www.endswasteandbioenergy.com/article/1229053/pap#rills multi-fuel-boiler-generate88mw
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Technology base

Chimney

Convection Path

Fuel Feeding CFB
Boiler

g Filter Flue Gas
Condenser

Fan
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UNIVERSITY OF TECHNOLOGY

Advanced intrinsic syngas cleaning

Flare/
Chimney BFB Dryer
Gasifier/ Q«
Soler —

Product Gas A Fines

- 5

Ash

Soot/Fines

>
Pol aromatics

CFBBoiler
(Up-side
down)
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Conclusions

A An active control of the chemistry can in a dual fluidized bed
boiler be achieved by an external circulation of fmaterials,
leading to improved raw gas qualities
U Enables condensation on regular heat exchanger equipment
U Rawgascleaningsectioncouldbe simplified effecton CAPEX, OPEX

A If electricityis availableit canlikely be convertedwith a
efficiencyof around 60-74%into e.g methane[Alamia 2016]

A Retrofit of existingfluidizedbed combustorss aviable option,
utilizingexistinginfrastructure space and permissions
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InstalledCFB and BRBiitsin Sweden
400 r 7000
........ - 6000
B £
300 - L ES
-~
”
= 2
- % 300
% 200 s Fuel Demand max 284 TWh
8 R4 250
o ’ Total Annual Forrest Growth in Sweden
[ * 200 = o - m mmmm m m mm———————— = = =
T / L
100 x A1ITITS b I%150 Renewable Hydro Carbons
( | - 100
¢ |
Wl -
0 L L L L RS RRN NN AL A 0
0 10 20 30 40 50 1 i | 21 31 41 51 61 71 81 91
number BIueCFBye Fluidized Bed Units

200TWhbiomass/a + 256-300TWhelectricity = 346TWhmethane

346 TWhmethanecorrespond to a productioonf alkenes of 27&Wh which
corresponds 10 % of the worlds consumption of jet fuel (2014).
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Thankyoufor listening



