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Introductionto staged gasification
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Advantageofstagedgasification:
-increaseofcoolgasefficiency(hce>85%)

-decreaseoftarcontentonsafelevel(ICmotor,<0,1g/m3)

-bettergasquality

-betterprocessparameterscontrolandheatmanagement

KIENERKarl, Processandplantforthegasificationofsolidfuel. Patent. C10J 3/66[WO81/00112] 4.Juli.1979/ 5.Juli.1980.
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Two-stage gasifier, TARPO concept

ÅPrototype of TwoStage generator,200kWe(GP200),TARPOLtd. Knezeves,

construction in 2011, launchedin March 2012, GP200 replaced the older type of co-current gen. GP300 

ÅReconstruction and extension of power plants for biomass (2011),Odry (2x500kWe) 

start of the operation (4th quarter 2012), trial operation (2013), modification of auxiliary equipment (solid 

particles collection system for HTfilter, reactor grate modification,2013 replacementof POX chamber)

Simplified diagram of the TARPO process
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Piceketal, Designandcommercialapplicationoftwo-stagefixedbedgasifierinCzechRepublic, 6th IFConIGCC&XtLT., 19-22May2014



Two-stage gasifiers in Czech and Slovak Republic
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Location Start of operation IC engine Power Gas cleaning Current status

1. KnŊģeves (CZ)2012, GP200 1) ĻKD, 2x6S160200 kWe

ceramic candle, water 

washing/cooling

from 2014 out of 

permanent operation

2. Odry (CZ) 2013, 2xGP5001) Jenbacher, 2xJ3162x500 kWe
ceramic candle, water 

washing/cooling

operation with lower 

output: 2x400 kWe

3. Oleġnice (CZ)2014/15, GP200XL1) ĻKD, 2x6S160200 kWe bag filter, water washing transformedto twin-fire 

4. Handlov§ (SK)2014,  2xGP750 2) Guascor, FBLD560

FBLD480

570 kWe

430 kWe

bag filter/ceramic candle, 

water washing
in operation from 4/2015

5. DobŚ²ġ (CZ)2015, 1xGP750 2) Guascor, FBLD560 650 kWe bag filter, water washing

in operation for six 

months, now being 

transformedto twin-fire

6. Kozom²n (CZ)2014,  5xGP750 2) Jenbacher, 3xJ320 2,1MWe,
bag filter/ceramic candle, 

water washing

pilot operation of five

GP750units
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1) preheated air was used for gasification2)generator has an increased pyrolyser surface area 



Gas generator GP750
Number of units 5
Maximum power output (good quality fuel) 2500(3000 kWt)
Temperature in pyrolysis chamber 500-650ÁC 
Temperature in POX chamber 1000-1200ÁC (1100ÁC)
Exit temperature of thegas from thereductionzone<800ÁC
Calorific value of gas (LHV) 5,5-6,5 MJ/m3

Cogeneration unit (engine with el. generators)
Number of units 3
Manufacturer Jenbacher AG (GE)
Type    J320 GS (LEANOX)
Number of cylinders/capacity 20/60dm3

Rated el. Power, max. 730 kWe
flue gas catalyst (CO) yes  

Fuel
Consumption of wood chips (abs. dry) 550 kg/h
Chip size 6-50 mm 
Ash content (dry basis) <3% mass
Maximal moisture content, before drying 50 %
Moisture content, after drying <10 hm. (2-6%)
Specific fuel consumption (abs. dry) ~0,7 kg/kWhel
Specific el. output ~1,43 kWhel /kg

Char
Production rate 15-55kg/h
Ash contentin char 10-50% mass (25-30%)
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Kozom²n plant (BOR Biotechnologylnc.) parameters
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Power plant Kozom²n(Handlov§, DobŚ²ġ), original flowsheet
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1 - entryof thefuelintotheGP750, 2 - allothermalpyrolysissection,3 - autothermalpyrolysissection,4 - POXsection,

5 - combustionflare,6 - gasoutput,7 - bagfilter,8 - heatexchangers(gas/water),9 - contactwatercooling,10- cooling

tower,11- gasblower,12- gasflowmeasurement, 13- mixtank,14- pipetoICmotor.

A1-primaryairinlet,A2- secondaryairsupply

GAS- pointforgasqualitysampling(on-line,off-line),TAR- pointforgassamplingaccordingtoTarProtocol
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1 - entryof fuel intotheGP750, 2 - allothermalpyrolysissection,3 - autothermalpyrolysissection,4 - POXsection,

5 - combustionflare,6 - gasoutput,7 - hotfilters(CERAFILXS3000), 8 - heatexchangers(gas/water),9 - contactwater

cooling,10- coolingtower,11- gasblower,12- gasflowmeasurement, 13- mixtank,14- pipetoICmotor

A1- primaryairinlet,A2- secondaryairsupply

GAS- pointforgasqualitysampling(on-line,off-line),TAR-pointforgassamplingaccordingtoTarProtocol.

Power plant Kozom²n (Handlov§) after reconstruction, flowsheet
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