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Abstract

This study investigated the environmental benedffta new boiler design for a fossil fuel-
based power plant with GOcapture, utilisation, and storage (CCUS) throubbrmo-
ecological cost (TEC) analysis. MILD oxy-fuel congtion (MOFC) combines the
advantages of the moderate and intense low-oxygatiod (MILD) combustion and oxy-
fuel combustion (OFC) to achieve efficient and emvinentally justified C@ capture from
fossil fuel-based power generation. The advanta§®$OFC application are: (i) it increases
the efficiency of the coal-fired boiler, (ii) it aneases the purity of the G@ the flue gases,
(iii) it reduces the oxygen consumption of the boby using lower oxidiser excess, and (iv) it
reduces the energy consumption associated with r€€rculation. Therefore, using MOFC
decreases the penalty of the overall net energgiexity associated with the GQ@apture
from coal-fired power plants.

The environmental analysis in this study consideéhed TEC, which measures the depletion
of non-renewable natural resources by estimatiegctimulative exergy consumed by the
production processes. Moreover, the additionalg@xeonsumption that compensates for the
negative impact of harmful emissions has also lwesmsidered. The data for the new boiler
design were obtained by CFD modelling, while theeottechnological modules of the
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