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Coal| gasification’ & H2' production section
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Power: Section (Zecotech cycle)




ZECOMIX plant: net: efficiency 507
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Planiiconfigurations/in fhermoeconomic analysis
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Plani*configurations: simulation: resulis

Coal input (kg/s) Product|on

Energy Exergy Gasifier | Calciner H2 Electricity
CR (% Eff. Eff. (A) © (kg/s) (MW)
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iiermoecononic: analysis
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Nihermoeconomic analysis:i procedure
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Nihiermoeconomic’ analysis:
componeni; cosi: balance: equatiion

Hydrogasifier CO2 capture section:
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Nihiermoeconomic’ analysis:
componeni; cosi: balance: equatiion
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Cosii assignment
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Results of analysis: cost distribution

Cost distribution (0% H2 - 100% Elec)
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Resultsi of: analysisi products specific cost

H2 COSt:

*Gasifyer capital cost
«Coal consumption
Compression
*Oxygen consumption

Capital cost and
operative cost

Electricity

Electricity cost;
cost

*Power plant capital cost
*Syngas consumption
*Oxygen consumption
CO2 cost| Hectricity cost

(€/ton) (CE/KWh)

|

CR (%) H2 (€/GJ)

3,2 CO, cost:

3,0 «Decarbonator/calcinator capital cost
3,2 *CO2 compression

31 «Calcination coal consumption
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Resulis of analysis: hiydrogen| and eleciricity cost

Overall

Cost electricity Cost electricity Exergy
(c€/kWh)* (cE€E/kWh)** cost

(€IGI)**

*H, exergy as is
** H, processed in a plant with 0.55 exergy conversion efficiency

Hydrogen cost =5.9 €/GJ (7.1 $/GJ)
Electricity cost 4.36 c€/kWh (5.23 c$/kWh)
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No-CO, capture CO, capture
Capital cost  Elec. cost Eff Capital cost  Elec. cost Eff
($/kW) (c$/kWh) ($/kW) (c$/kWh)

Entrained flow Gasmer.IGCC plant e 48 i @ 6.3 e
(Pre -Combustion Capture)
Entrained flow Gasifier IGCC plant

. 1.187 4,5 38% 1.495 5,6 32%
(precombustion CO, capture)

Supercritical puIvenzec_I coal plant e 44 e o 6.2 .
(post combustion capture )

Supercritical pulverized coal plant i 43 VT G 6.3 e

(post combustion capture )
Oxy-fuel capture on advanced
supercritical 1.513 4,9 44% 2.342 7,28 35%

Pulverized coal plant

Oxy-fuel capture on advanced

supercritical 1.171 4,3 44% 1.858 6,3 35%
Pulverized coal plant ()
ZECOMIX

(CRO configuraion -all power - - - 2.716 5,2 50%

configuration)
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Cosit andlef-ficiency: conversion of' hydrogen
final conversion devices

Capital
cost Conversion
Plant type KEKW Efficiency

Combined
Plant (NGCC)* | 0.7 60%
Combined
Plant (NGCC)* 50%

Approximation of +/- 30% has to be
considered in plant capital cost

* Several levels of costs and efficiencies have
been considered
for the same technology

15 - 17T May 2007

T Haotel Conferenca Cantra, Caghar: and Page 17 of 14
Sotacarbo Coal Research Centre, Carbonia

Sardne, Haly




Analysis! of #he cogenerative ratio
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Conclusions
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