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Industrial concept
Task 3.2.1 Conceptual design of BIGCC
� The overall concept is an industrial real case - Mustavaaran Kaivos Oy

� Industrial energy company partner Pohjolan Voima Oy

� The concept integrates the mixture of CO-rich off-gas from metallurgical process and 

biomass based gasification gas as primary fuel for a gas turbine in power production

� Additional heat recovery is enhanced by integrated heat recovery steam generator 

with steam turbine to achieve high electricity efficiency

� Gas turbine is dimensioned and designed for the gas mixture above

� Gasification concept is based on a gasification plant utilizing pressurized air from gas 

turbine compressor part

� In the study the total investment costs and power generation costs were estimated 

and the feasibility of the new industrial concept was assessed

� This designed concept is the first of this kind and the potential to multiply the concept 

for the global markets is under process
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Conceptual design of BIGCC

GASIFIER FILTERGAS COOLER GAS TURBINE

AIR EXTRACTION

AIR

HRSG+ST

LP STEAM

HP STEAM

FUEL DRYER

FUEL @ 20% MOISTURE

LP STEAM / HOT WATER

WET FUEL @ 55% MOISTURE

SMELTER GAS PROCESSING

ANTRACITE

BIO COAL

PRODUCT GAS 53 MJ/s

SMELTER GAS 83 MJ/s

MIX GAS 136 MJ/s

165 C

165 C

HOT WATER

WOOD YARD

Block diagram

3



BEST-program, Task 3.2.1 - Summary report,  September 29, 2014

Total investment 121M €
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Process Performance

� Gasification Plant 
� Fuel as received 55% moisture, 55 MWth

� Product gas heat to GasTurbine (GT) 63 MWth

� HP steam from gas cooler to HRSG

� Smelter gas
� Gas from Smelter 1200oC, 93.7 MWth

� Smelter gas to GT 83 MWth

� HP steam from gas cooling to HRSG

� Gross power 73.3 MW, gross efficiency 49.3%
� Net power 64.2 MW, net efficiency 43.2%

Conceptual design of BIGCC 



6 BEST-program, Task 3.2.1 - Summary report,  September 29, 2014

Economical calculations

� Fixed costs estimated to16 M€/a
� 30 years period with 5% interest
� Operation, maintenance and administration etc costs are separately assessed

� Variable costs 9 M€/a
� Off-gas from smelter is assumed to be free of charge
� Gasifier biomass feed costs based on 20 €/MWhfuel

� Net power production 64 MWe giving annual power production of 500 GWh

� Electricity price of 50.0 €/MWh is achievable 

Conceptual design of BIGCC 
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Legal Disclaimer

All data, information, statements, photographs, and graphic illustrations contained in this presentation are 
without any obligation to the publisher and raise no liabilities to ANDRITZ AG or any affiliated companies, nor 
shall the contents in this presentation form part of any sales contracts, which may be concluded between 
ANDRITZ GROUP companies and purchasers of equipment and/or systems referred to herein.

© ANDRITZ AG 2014. All rights reserved. No part of this copyrighted work may be reproduced, modified or 
distributed in any form or by any means, or stored in any database or retrieval system, without the prior written 
permission of ANDRITZ AG or its affiliates. Any such unauthorized use for any purpose is a violation of the 
relevant copyright laws.


