$55% 81 #HE R Vol.55  No.l
2026 48 1 H THERMAL POWER GENERATION Jan. 2026

DOI:10.19666/j.r1fd.202605129

AT A &AKE T )8 IEE R B
N R i

FFEANY, WHE? KR gxX#? T1F, B, EXE, #BMAE?
(1. B/ THRLIZARNE, BB ®E 710054;
QEMI VM KRFRRERES IR, %8 Db 243002)

K] E] [86]) 43F “ma” BARTHREMNAIREAERE K, FROMIEIES TR RG22 5F
P BHEARE, DATRRMAE S, A5 b BRI A& 3 HULR IE 4T % A Fo st B A 7
%, [ %] ¥ 300 MW, 600 MW #= 1 000 MW % ki pusn A aF 53t %, A F-F
BB R ASRE T FERAEEEA, ATRREN. ANAABRLESHT, HH
THAEB AMREOEERAE S, T THAFHREERF _ANEBHE. [£
RY XA BRIENAHZREE, EReRAHE 2T A5 R ZRAN &
o, BEASRILRS ZAMEAEEK; AN AmcR2E 8 mna X eRk, mENA
= N A Mk AB 2 R BN A . A8 EE 300 MW A= 600 MW #LZE, 1000 MW #uzady F &
WRKERD., HREH PR, EHRIATEA ZKGELRAE T, A RS RELR
B, BEBMAFHBEETNE TR, —aAhFRHE2FMm, L+ 1000 MW #Lafk
30%45 A & T FRHFE T ik 106,93 Hrek, [448)] £ F 2026 5F 4 A &426) FERIEMN 25
KA RIR AT HZHRENE, ZZTHEREMN-ZN-ARE-AFRLEEF G2 FHE
PR, BRI AL IS E IR AR 95 A A TEARIE R #e A sk HEL, KREZ. A #a L
B PAFOG L F A RS, RARBEEKELIENEL TG, EHAMMNAR YL
AR oy R &,

[k $ 8] BiEe); HA08%; SFES; EERAEE; G4

[SIAAHERA] (REM4EHDH) Ea b, b AFA[]. # A A E, 2026, 55(1): A2ds T AL-24 b U2, AVEbdt 4, 35
#7A1[J]. Thermal Power Generation, 2026, 55(1): A2 %5 71 #5-2% 1k 71 25,

Economic analysis of ammonia co-firing in coal-fired power units based on
incremental cost of electricity

Dan Huijie!, Hong Run?, Cai Zheng?, Cao Wenkai?, Jia Zixiu!, Fang Fan',
Wang Zhichao', Chu Huagiang?

(1. Xi’an Thermal Research Institute Co., Ltd., Xi’an 710054, China;
2. School of Energy and Environment, Anhui University of Technology, Ma'anshan, Anhui 243002, China)

Abstract: [Objective] In the context of China’s “Dual-Carbon” goals and the low-carbon transformation of coal-
fired power generation, this study investigates the economic performance and carbon reduction characteristics of
ammonia co-firing in coal-fired power units. The effects of unit capacity, ammonia co-firing ratio, and fuel prices
on the incremental cost of electricity and carbon emission reduction are analyzed to provide theoretical support and
data references for low-carbon retrofits of coal-fired power plants and the application of green ammonia. [Methods]
Coal-fired power units with capacities of 300 MW, 600 MW, and 1 000 MW were selected as the research objects.
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An incremental cost of electricity model was established based on the concept of the Levelized Cost of Electricity
(LCOE). The incremental electricity generation costs under different coal prices, ammonia prices, and ammonia co-
firing ratios were calculated. In addition, annual coal consumption and annual CO- emission reductions were
estimated using unit coal consumption rates, the calorific value relationship between coal and ammonia, and the
CO: emission factor of standard coal. A comparative analysis of the economic and environmental performance of
different unit capacities was then conducted. [Results] The results indicate that the incremental cost of electricity is
mainly influenced by the ammonia co-firing ratio and ammonia fuel price, and increases approximately linearly
with the co-firing ratio. Higher ammonia prices significantly increase power generation costs, whereas higher coal
prices reduce the fuel price gap between coal and ammonia, thereby lowering the incremental electricity cost.
Compared with the 300 MW and 600 MW units, the 1 000 MW unit exhibits lower incremental electricity costs and
superior economic performance under identical operating conditions due to its lower coal consumption rate and
higher generation efficiency. In terms of carbon reduction, annual coal consumption decreases substantially and
annual CO: emission reductions increase significantly with increasing ammonia co-firing ratios. The 1 000 MW
unit achieves the largest reduction, reaching 1.0693 million tons of CO. annually at a 30% ammonia co-firing ratio.
[Conclusion] An economic assessment model incorporating four dimensions—coal price, ammonia price, unit
capacity, and ammonia co-firing ratio—was established based on the actual coal price index of Caofeidian in April
2026 and the market pricing ranges of green ammonia and gray ammonia. Ammonia co-firing can effectively reduce
coal consumption and CO: emissions, representing a promising pathway for the low-carbon transformation of coal-
fired power generation. Large-capacity, high-parameter units demonstrate superior economic and carbon reduction
performance and are therefore more suitable for future large-scale ammonia co-firing applications. However, the
high cost of ammonia remains a major barrier to commercialization. Future development should focus on low-cost
green ammonia production technologies, carbon trading mechanisms, and low-carbon subsidy policies to further
enhance the economic viability and engineering application prospects of ammonia co-firing technology.

Key words: coal-fired power plant; ammonia co-firing; economic analysis; incremental electricity cost; green
ammonia
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Fig.1 Caofeidian indexes for April 2026
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Fig.2 Analysis of incremental electricity cost of a 300 MW
coal-fired power unit
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2) SR RS 2 R 1B R 45 M A O R
. EHAZABREIELT, Z40H 2 300 o/t i
45 000 o/t B, B R RRAHE B R E N, 1R
R 1 ) SRR AN 2 T 2095 U R R HE
R A .

3) BN T 2 AR U SRk 1AM R H K
Ao KEHTHEM BEkE, BSEZEREM 2
i/, NTIRTS T B Z AL R B RRAR RIS
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4) RRABRESIHIAML, KEEIHEH
FIFHB AL TE. 1 000 MW HL4 H Tt f e
K REBCRE &, TEAF T O R B R AR 3
BRK, BESE NGB AR 1)
AR

5) MERBEILER, SHINAFFHEE
B R R, AR R BN, RUBE
PRI ELA R IR R R . Hod 1000 MW #1
HIER B el 30%% M FFERHAFETIAE] 106.93
JIM, RHER A A N W

MIFEN A RE, 1000 MW LA
FHRHAB MR BRICER BRI B EFE L
SEE MR BN, TEAHRIR BRI TR
AP H AR, IS S E NS R
FAR IR BAGHE RSe 0 R X TR &R
SERIRMPERL . il 18 251 56 38 DL SR A IR 42 il /K
FRIRER. mSERBIA, eI s
Ll B R s . RRBEESERA T, fifialt
Bl B it 56 3 LA KB T S AL — 2D {4, B ER
B EAE R BBRIENLAE h SEBL B )32 1) A%
R . IS 2, BRI R
PIFEIES, ML R B RRA, =& 2 [AfF7E
BRI “WHE—2 0" Bl R Bk, Ak
Tt — PR R AR A, HEEWL T
AW EBORNLE], A BRABER ARG &
PRI 1. BOENLA B R R & BT m)
AR A S AR R B T, CHIEH T K%
RN, X HEB I B AT b G IR A B R s
BLWm” HbsBAEZEE .
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