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Objectives: to develop Biomass, Low cost, Advanced and Zero Emission small-medium scale CHP plant «BLAZE»
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[ Results: Breakthrough in the cost reduction and performance increase of biomass small and medium CHP J
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CAPEX

CAPEX BLAZE
Inputkwth 0000 100 100 100
Biomass storage and feeding (spider, hopper, screw) cost € 6,000 6,000 6,000
Gasification (BLAZE or ICE/GT) or Combustion (ORC) cost € 90,000 90,000 70,000
€/kWth 960 960 760
Power generator size kWe 50 25 15
Power generator size kWth 40 50 65
SOFC-ICE/mGT-ORC cost € 100,000 37,500 30,000
€/kWe 2,000 1,500 2,000
196,000 127,500 100,000
€/kWe (considering all CAPEX to only electric power) 3,920 5,100 6,667
100 kWth gas boiler with tubes and accessories € 50,000 50,000 50,000
Electric system cost € 170,000 110,000 82,000
€/kWe 3,400 4,400 5,467
Thermal system cost € 76,000 67,500 68,000
€/kWth 1,900 1,350 1,046
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OPEX

Because of this small size (i.e. a production from 45 to 150 MWhe) the CAPEXs
are generally higher but the electricity price is also higher. In BLAZE the CAPEX
per kWe produced is less than in the conventional solid biomass cases because,
even if the gasification and SOFC CAPEX are higher, the electrical efficiency is

double.

BLAZE ICE ORC
1,000 1,000 1,000
1,300 1,300 1,000
1,300 1,300 600
4,000 7,000 7,000
500 500 500
Other Costs (e.g. insurance, aux. consumptions) 1,000 1,000 1,000
otal OPEX 9,100 12,100 11,100

As expected the higher OPEX costs for traditional CHP with respect to BLAZE are
mainly due to the higher biomass cost.

OPEX cost item

ersonnel (automated operation - 50 h/yr)
asifier/Combustor, Gas Cleaning system, Boiler
ower generation (SOFC or ICE)
iomass Cost
sh disposal cost

(o)
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BIOMASS CHP COST PER ELECTRIC KWh

3000 2500 3000 2500 3000 2500
0.06 0.03 0.16 0.04 0.20 0.04
0.08 0.03 0.11 0.02 0.13 0.02
0.14 0.06 0.27 0.06 0.33 0.06
/500 7500 7500 7500 7500 7500
0.04 0.02 0.12 0.03 0.14 0.03
0.06 0.02 0.0/ 0.01 0.06 0.01
0.10 0.04 0.19 0.04 0.20 0.04

Equivalent annual hours

OPEX €/kWh

CAPEX €/kWh

Tot CAPEX+OPEX €/kWh
quivalent annual hours

OPEX €/kWh

CAPEX €/kWh

ot CAPEX+OPEX €/kWh

-

The table shows that BLAZE is the only system that, in case of lower
annual equivalent hours, has a competitive electricity generation
cost, and that BLAZE, in case of high annual equivalent hours, can
reach electricity generation cost below 0.10 €/kWh.
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Biomass selection and characterization

Humidity (%-

19 h Iting T
Feedstock CATEGORY wt, as ks ay | € s dry | Ashme f.mg
. basis basis (DT) (°C)
received)

_ Municipal waste 1250,00
Secondary residues of
_ industry utilising agricultural
products

m Primary residues from forest 1300,00
Multi-essence wood chips Waste from wood 24,50 17,88 1,45 0,02 <0,01 1370,00

Secondary residues from
Olive Prunings ry. . 14,90 17,76 1,55 <0.01 <0.01 1380,00
wood industries

Secondary residues of
Almond shells industry utilising agricultural 10,00 17,68 1,31 <0.01 <0.01 1000,00
products
Swarf and sawdust Secondary.reSIdue.s o 6,60 17,14 0,43 <0.01 <0.01 >1385
wood industries

Wood chips Primary residues from forest 8,90 16,74 0,54 <0.01 <0.01 >1385

Agricultural residues 9,00 16,62 3,04 0,03 0,44 645,00

Agricultural residues 10,10 16,25 3,43 0,11 0,29 1185,00

1- Wheat Straw (pellets 10 mm) Agricultural residues 7,60 15,98 9,22 0,05 0,12 1065,00
2- Wheat Straw (pellets 6 mm) Agricultural residues 1135,00

Secondary residues of
industry utilising agricultural
products
Digestate Rliatiie oD 0,10 1245,00
production
By Secondary.reSIdue.s from 0,12
wood industries

Municipal solid waste Municipal waste
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Gasification, conditioning and SOFC tests

A wide spectrum of biomass feedstock available in Europe is assessed and tested for
bio-syngas production and compatibility with solid oxide fuel cells, tar removal, and
hot gas cleaning and conditioning.
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scheme of the 3 kWth BFB plant
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Gasification, conditioning and SOFC tests

The benchmarking of kinetics, performance, and durability of SOFC cells is carried out in order
to optimize the cell's response to the characteristics of the bio-syngas obtained from different
types of biomass.

SOFC short stack tests
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MODELING
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Global system ASPEN simulations have
been already performed in order to
identify the best layout considering
various freedoms of system
configurations, e.g., different options of:
gas cleaning units, anode off-gas
recirculation, heat exchangers,
pressurised gasifier/combustor or
different fan/blowers
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The modelling activities will perform a
full process and system design with
detailed CFD and process flow diagram
(PFD) from the viewpoints of process and
system reliability, efficiency, cost and
socio-environmental impacts
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