Kife B KA U AYIRLbix T =

co,

S CO, emission CO, emission
emission

waste fossil fuels waste fossil fuels

waste incinerator + cement plant cement plant

ETCER BFaEIME REE
2020.03.12



Switching to alternative fuels
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KEY MESSAGE: The share of fossil fuels in the cement thermal energy demand
decreases from 94% to 67-70% in the 2DS by 2050 due to a greater use of waste and

biomass.
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Regional Implementation to 2030
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Notes: Results shown for the thermal energy fuel mix of cement are based on the low-variability case of the 2DS5. Waste includes biogenic and
non-biogenic waste sources.
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*IEA uses 40% biomass in alternative fuels

**The low specific emissions in the high demand case, 352t CO,/t cement, must be achieved to meet the IEA BLUE scenario.
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Estimated alternative fuel use 2006-2050
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Source: ECRA Technology Papers (2009), Getting the Numbers Right data 2006 (WBCSD), IEA (2009)
Note: the maximum levels in each region depend on competition from other industries for alternative fuels



Challenges to Implementation
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IPCC 1996 and 2006 guidelines for national GHG inventories

CO, from biomass fuels is considered climate neutral, because emissions can be
compensated by re-growth of biomass in the short term. CO, from biomass fuels
is reported as a “"memo item*, but excluded from the national emissions totals.

CO, from fossil fuel-derived wastes (also called alternative fossil fuels or fossil
AF), in contrast, is not a priori climate-neutral. According to IPCC guidelines, GHG
emissions  from industrial waste-to-energy conversion are reported in
the “energy” source category of national inventories.

CO, from mixed fuels with biomass and fossil fractions: In the case that biofuels
are combusted jointly with fossil fuels (e.g. pretreated industrial and/or domestic
wastes), a split between the fossil and non-fossil fraction of the fuel should be
established and the emission factors applied to the appropriate fractions.



@ Direct CO, from combustion of biomass (including biomass fuels, biomass wastes
and the biomass fraction of mixed fuels) shall be 3 Direct Greenhouse Gas
Emissions from Cement Manufacturing Cement Sustainability Initiative reported
as a memo item, but excluded from emissions totals. The IPCC default emission

factor of 110 (kg COg/GJ) for solid biomass shall be used, except where other,
reliable emission factors are available. This value lies in the range of different

values for solid biofuels, which are specified as default emission factors in IPCC
2006.

@ Direct CO, from combustion of fossil AF and the fossil fraction of mixed fuels shall
be calculated and included in the direct CO, emissions (gross emissions and
gross emission including CO, from on-site power generation, i.e. total direct
CO, emissions). CO, emission factors depend on the type of AF or mixed fuel used
and, therefore, shall be specified at plant level where practical. In the absence of
plant- or company-specific data, companies shall use the default emission factors
provided in the spreadsheet, which are based on measurements and estimates
compiled by the CSI Task Force.



Some AF, for example used tires and impregnated saw dust, contain both fossil
and biomass carbon. These fuels shall be treated as mixed fuels and the CO,
emissions shall be separated in their fossil and biogenic part.

This is done by determining the share of the biogenic carbon in the fuel's overall
carbon content, according to international standards (e.g. EN 15440).

For some fuel types, this share is difficult and costly to measure, and very
variable. Companies are advised to use a conservative approach in determining
the biogenic carbon content, meaning that the biogenic carbon content should
not be overestimated.

A fossil carbon content of 100% shall be assumed for fuel types in case of a lack
of reliable information on their biogenic carbon content until more precise data
becomes available.



BS EN 15440 2011

BSI Standards Publication

Solid recovered fuels —
Methods for the determination
of biomass content

6.2 Applicable methods

For the determination of biomass content three methods are available:

1)

2)

3)

the determination of the biomass content based on the selective dissolution method (SDM) (see
Annex A). The determination of the biomass content based on the seleclive dissolution method is

based on the property of biomass that it can be dissolved in a sulphuric acid / hydrogen peroxide
mixture;

the determination of the biomass content based on the manual sorting method (MS). This method is
suitable for samples with a particle size > 10 mm (see Annex B):

the determination of the biomass content based on the "C method. This method is suitable for
samples of all types of fuel (sea Annex C).
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Emissions

CC}2 from raw materials
£ IC0, from conventional fossil fuels

-+

CO, from alternative fossil fuels (fossil wastes)
+ CO, from fossil carbon of mixed (alternative)
fuels covering CO, from all kiln fuels and

all non-kiln fuels including CO, from on-site
power generation

Total direct emissions

Memo items

CO, from biomass fuels
CO, from biogenic carbon of mixed (alternative)
fuels

Indirect CO, (bought electricity & clinker)
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