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ABSTRACT: The mixed combustion of coal and green
ammonia for power generation is one of the effective ways to
reduce carbon emissions from coal-fired power plants. But the
hydrogen energy industry has not yet formed a unified
understanding of scientifically determining the carbon
reduction benefits of green ammonia co- firing and
incorporating them into the carbon trading market to achieve
benefit transmission. Firstly, based on the baseline method of
China certified emission reduction (CCER) methodology, a
calculation model was constructed for carbon emissions
reduction of ammonia coal mixed combustion for the first time,
and the main influencing factors and development trends of
project emission reductions were clarified. Then, taking actual
projects as examples, the carbon emission reductions of each
ammonia- coal mixed combustion project were quantified.
Finally, an in-depth research was conducted on the determining
factors of emission reduction benefits and the development
prospects of the projects. The study provides a scientific
method for determining the carbon emission reduction,
economic benefits of emission reduction, and optimizing site
selection for ammonia- coal mixed combustion projects. The
conclusion indicates that the combined marginal emission
factor of regional power grid and coal consumption rate are not
only the decisive factor for whether these projects can achieve
emission reduction benefits, but also the main factor in
determining the critical ammonia blending ratio. Based on the
current level of emission factors and ammonia- coal mixed
combustion power generation, the projects can be prioritized
for low coal consumption units located in the northwest, north,

northeast, and central regions of China.
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Fig.1 Carbon trading market
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Table1 CO, emission of Tongling Plant
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Table 2 CO, emission reduction of Tongling Plant
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Fig. 2 Relationship between CO, emission reduction and
ammonia blending ratio
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Table 4 Knee point of ammonia blending ratio for
obtaining emission reduction benefits under different
operating hours
SEATN T W SRR R B Z B /%
MHon 44 RAe R mdE b By
5500 18.9 17.8 36.2 17.3 24.8 36.3 56.8
5000 18.9 17.8 36.2 17.3 24.8 36.3 56.8
4500 18.9 17.8 36.2 17.3 24.8 36.3 56.8
4000 18.9 17.8 36.2 17.3 24.8 36.3 56.8
3500 18.9 17.8 36.2 17.3 24.8 36.3 56.8
3000 18.9 17.8 36.2 17.3 24.8 36.3 56.8
2500 18.9 17.8 36.2 17.3 24.8 36.3 56.8
2000 18.9 17.8 36.2 17.3 24.8 36.3 56.8

1500 18.9 17.8 36.2 17.3 24.8 36.3 56.8
1000 18.9 17.8 36.2 17.3 24.8 36.3 56.8
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Fig.3 CO, emission reduction for units under different
operating hours in North China Power Grid
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Table 5 Project emission reduction of thermal units in
different regions when operating for 1000 hours
BT/ 600MW HLALJRHES /T t
W¥/n  #dk RIE R PEIE b ® TR
1000 0.5 0.99 1.67 1.19 0.1 1.63 1.41
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Table 6 Knee point of ammonia blending ratio with
combination emission factors of regional power grid
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Fig. 5 CO, reduction comparation of different capacities
units in North China Power Grid
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T Al HERHAHH CCER FEF
Table A1 CCER methodology latest published in China
RAGI [8] TIIES AR
1R 2 AR B I H J7 7 S i i
(CCER-14-001-V01)
I 2 AR BRI H 772 R R R

(CCER-01-001-V01)

AU B R J7 12 R i R R
(CCER-01-002-VO01)

2023 4
10 H24 H

B 0.9014 0.3597 0.63055
Herh 0.8771 0.2696 0.57335
2yl 0.7738 0.1981 0.48595
Vi rg 0.5959 0.0634 0.32965

FAS KNENABMNEE CO,H AT

Table AS Emission factor per unit energy of thermal units

W E S TR B TR SR AR AR i
(CCER-14-002-V01)

T B R E 1 A R (IR BE LT AN

2025 £ JAHEEC i F (CCER-10-001-V01)

in China
bl Hefs R+ fftEE PRRHHETSR 7 o
(tCO/(MW-h))  %%/% (kgCO,/TT)
TRIE 0.7231 43.46 87300 1
S 0.3536 55.28 54300 1
R 0.5138 52.90 75500 1
R 0.7700 21.43 73300 1

LA3H IS E ERHE B J5iEsE A R R R 50700 6

(CCER-07-001-VO01)

F A2 HPEARMHENHMETFRENBSR
Table A2 Electricity emission factors and application
scenarios in China
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F A3 PERXGEMEEZHERETFITESE
Table A3 Calculation method for baseline emission factors
of regional power grids in China
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® A4 2023 FRHE P EXEEMEELHNE T
Table A4 Regional grid baseline emission factors of the
2023 emission reduction projects in China

b F i R I REARRHESC DXk e o B HEHE R
WT Faidomr AT Frianmoy KT Faigomy

£k 0.9350 0.3020 0.6185

Ak 1.0472 0.2070 0.6271

IR 0.7703 0.2030 0.48665
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