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Abstract: As a novel advanced energy supply system that integrates power supply, heat supply, and renewable
energy consumption, the electricity-hydrogen fuel cell combined heat and power (CHP) system has broad prospects
for realizing China’s “dual carbon” strategic goal and promoting the green low-carbon transition of the energy
industry. At present, the economic feasibility of CHP systems involving gas-solid coupled hydrogen storage
technology remains unclear, and systematic quantitative evaluation is still lacking. Therefore, this paper establishes
a scientific and targeted economic model to comprehensively evaluate the levelized cost of electricity of such a
system and conduct in-depth analysis of its key influencing factors. This paper develops a levelized cost of hydrogen
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fuel cell electricity (LCOHFCE) economic evaluation model for the CHP system that includes fuel cells,
electrolyzers, gas-solid coupled hydrogen storage systems, and other related auxiliary equipment. By systematically
evaluating various key economic parameters of the system throughout its entire life cycle, such as initial investment
cost, operation and maintenance cost, and related taxes and fees, the authors accurately evaluate the power
generation cost using the LCOHFCE indicator, and discuss the influencing mechanisms and degrees of various
factors on this indicator in detail. The calculation and analysis results show that the LCOHFCE value of the studied
CHP system is 0.186 yuan per kW h, among them, the regeneration cost of hydrogen storage materials accounts for
the highest proportion of the total operation and maintenance cost, reaching 57.41%, which is the core cost
component affecting the operation and maintenance cost of the system. In addition, the sensitivity analysis results
indicate that for every 5% increase in the recovery rate of hydrogen storage materials, the LCOHFCE indicator
decreases by 22.04%~26.88%. When the price of hydrogen storage materials increases by 10 yuan per kg, the
LCOHFCE indicator rises by 1.61%~5.91%. Compared with material price, LCOHFCE is significantly more
sensitive to recovery rate, and at the same time, the service life of key equipment also exerts significant impact on
the LCOHFCE indicator. For the gas-solid coupled hydrogen storage CHP system studied in this paper, the recovery
rate of hydrogen storage materials is the most sensitive factor affecting the power generation cost. Reasonably
formulating and arranging the equipment overhaul or replacement strategy can further improve the economic
performance and market competitiveness of the system. Under the background of China’s “dual carbon” strategy,
this system has good application potential.

Key words: hydrogen energy; electrolytic hydrogen production; combined heat and power supply; economic
analysis
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Fig.1 Schematic diagram of the overall structure of the
combined heat and power system
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Fig.2 Comprehensive cost analysis of hydrogen storage
cylinders of different specifications
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NI 444, LA LCOHFCE #8454 0.186 JG/(KW h).
SR, SEPRENL, RGEAEL A NIRRT
B1~2 IR BB E . WE 7 R LEH, E
Po— W K& — k) LCOHFCE 4B AR Z AN
0.034 JT/(KW h), {HZBEILEIRZM T RANESK
MR I A OK SR & o ) L 4B K T s
782.64 J5 T TN AN 72 205.7 to 244 iy A B3 PN 75 B2
RN e, Jeidh AT 15 % 4 f SR AT 412 5%
R ) LCOHFCE #RbriAK, H &K HEMHIKALRL
BN T KAE W ks 803.4 75 T BL i Al
78766.7t. HHEILHIPNIAALL, BRI ITYE
PRI T ROKBEN EAAE—E 20, (HRHEEE
FEAK, H LCOHFCE #8#r L EHE # A T
0.042 JT/(KW h). ZREFHIE, URGT LT —IK
Yefrmd: RICH RS RNNE R EEE ks, ik
FRATEN AT —IRORME . 475 EAT RGeS
W, ZEEHIEFE RS AT, RS T
KB LT

KRB R G B AREF IS, RAF
KL EIA 450 JT-FUl, fER#oK & 69 428.57 t.
PRI X AREREAE R 29 301 k. FIRERIS KR L
A, LthriEEER P K 8 140 kW h, &K T)
RHLSERR R BRCR 2N 40%, MIAE & BB AT Y 20k
#EIE 1382.06t. HG AL HOKIEF A 50 C, 1t
KIRTF 50 CRr R HI#AE N 2.1X 108, XJ AR
N 7.1Tkg, HEREFMEE] HORL N 80%, %R
SRR HOK B AT T LRRUER 622.25 . 45 F, Ak
LRt R G T W2 hRIEREZ) 2004.31t, SEIL—
FABRIRHEZ) 5 879.3 t,  AENS IR UMb 2 TR E se ol
“CXURE” % B AR IEIREHET K -
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ACHTHIEE ) LCOHFCE K554, 4% 1 MW
J T REBRRE B 2 I BRI R G, HEAT T AR
MBS BTSSR R BB L R
4, ASCRAAFEMGERFMATHEE, FFIIA
FHASAERME I, FEULIERE b, JE TR 5 5% F s
XF 20 LCOHFCE faanf R E AR SEHAT T iTie, 15
E Y 7

1) RGMIWILHR T AL 1687.38 Jit, H
o bl A AR BROK LR R G, AR 600 F3 TG,
5 EE R 35.60%; 2 1MW FIBRELERIB R 458,




66 A% &

2026 4

i Ay 450 T3 TG, & EEZTN 26.70%.

2) RGFFERNBITYEY AN 247.31 JiTt,
Hrp g 8L LaNis (A 8RR AR BAS & B i
SRR E AN LaNis MOEHA N 147.70 Jio6, (Hig
ITHEY S RA) 57.41%.

) M ELEEM B, 2SiH LCOHFCE $515
o it AR A RIS R SR B O v PR U o BT
KEHE 5%, LCOHFCE f8ir FFEZ) 22.04%~
26.88%:; 1A EHMA#%4F ik 10 Jt/kg, LCOHFCE 5
Fr B4 1.61%~5.91%. Ib4h, FEARIEICR &4 T,
LCOHFCE #Bhrxt it A EM 6 (M U 2 i — 20
.

4) FGI) E BV TR 4 AR oy A ) AR A DA
M IRFREIZAT, 4B AR E LCOHFCE
febrtA BB, R, IR E—IRYE
rf, EREHERERE, WA EE RS &
PAEH BT, WHAT — IR KE, i LCOHFCE
FEh5 M 0.347 TT/(KW h). ZEE % AT S P76,
YREHATHIRGE BT, e &R KB T &
B SEBR K

b i SR E, SRR AT)
HA BEMRT =N, XEWE RN K B RATE
KR EB— D FN, &R R
CEPGEIEK:, BRI H R AN FEE DL R T R
MRS 2 RS N, AR RGE R
ki PR E T gHE .
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