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Year 2020 2025 2030 2040  |2050
Low LCOE (yuan/kWh) 0.3 0.24 0.19 0.13 0.10
Medium LCOE (yuan/kWh) [k} 0.27 0.22 0.17 0.14

b.Energy Research Institute, Chinese Academy of Macroeconomic Research, Beijing, China.

INTRODUCTION:

High LCOE (yuan/kWh)  [kE 032 026 019  0.16

* China 1s dominated by the coal-to-ammonia route, and the CO, generation per unit of NH; 1s much higher than that

of natural gas-to-ammonia route used in Europe and the United States.

RESULTS:

 Ammonia could be used as zero-carbon energy in maritime. — —
Th b anal b fansibility of Y e S - Chi The development of the ammonia industry from 2020 to 2050 could be divided
. 1s.1re§ejc1rc 1.ana yzzs.tde? cost 1eltas.1 11ty 0f 3. ffero-car on trgilsnion .01.‘ the ammonllla 11{11 ustry 1n . 1na,dp1res§pts into four periods: slow transition period (SLTP), departure period (DP), sharp
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technologies for a zero-carbon transition.
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Table 1 Classification of ammonia production technology and proportions in 2020 and 2025. -
CO, emission | By-product ——Laiginco,
Raw material Technology Acronym of g0
technology 2020 2025(max) B
. . o g _ (6 : ‘ : 9
Clrc.ulatn.lg Fluidized-bed CFG 0.76 107 0.32%, [ 349 ., B ?g) . 2026 2034 2040 2050 _
Gasification T 16000 = 1200 ¥
Coal Water Slurry CWSG 0.89 226 24.15%  41.93% g 3
Gasification < s 8
. Coal ~ Lixed-bed Intermitient FIG 1.58 271 223% 0% ER 5
Conventional Gasification B E
: = 4000 £
technology F1xe.d-be<.:‘l Pure Oxygen FOG 0.68 5 07 6.31% _ 2 4000] -
Gasification = 5
Pulverized Coal PCG 0.79 232 2667%  41.58% £ 2o 2026 2038 w0 0% 8
Gasification “ 000
Natural gas Steam Methane Reforming SMR 2.05 - 12.99% 7.34% D
Coke oven gas Coke Oven Gas Reforming  COGR 1.14 0.41 6.78% 9.99%
Alkaline Electrolysis E AE - - 0% - .
0 TV UV S Proton Exchange Membrane Electrolysis E PEM - - 0% -
Solid Oxide Electrolysis E SOE - - 0% - 4000
High Temperature Gas Cooled Reactor HTGC - - 0% -
Table 2 Scenarios key assumptions 000 T T TGETI
Fig.1 The ammonia industry zero carbon pathways, CO, emissions and by-product CO,
Low LCOE of solar electricity TDS L a.FIG would withdraw capacity completely by generation under different scenarios.
Medium LCOE of solar electricity TDS M 2025 at the latest; Slow transition period: according to existing policies and projects-in-pipeline, this
Technology b.FOG would withdraw capacity completely by stage would be from 2020 to 2026.
Development 2030 at the latest; Departure period: all of the conventional ammonia demand are supplied by PCG and
Scenario High LCOE of solar electricity TDS H c.SMR and COGR would decline year by year; CWSG.
d.Energy demand for NHj 1s supplied by zero- Sharp transition period: Zero-carbon technologies replace CWSG first and
carbon technology. then PCG
Zero carbon period: all ammonia supplied by E-PEM and HTGC.
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