Table S1 Basic equations for the main components in the hybrid system (Specific explanation to each term of these equations can be found in Refs. [26,38])
	Component
	Equation
	NO.
	Comment

	IAC
	
	S1
	Hydrogen combustion

	
	
	S2
	Ammonia decomposition

	
	

	S3
	Kinetics of NH3 cracking reaction

	[bookmark: _Hlk181186908]
	

	S4
	Velocity distribution

	SOFC
	
	S5
	Electrochemical reaction

	
	

	S6
	

	
	

	S7
	Open-circuit potential

	
	

	S8
	Fuel cell potential

	
	

	S9
	Ohmic losses

	
	

	S10
	Internal resistance of the fuel cell

	
	

	S11
	Total concentration over-potential losses

	
	

	S12
	Anode current density

	
	

	S13
	Exchange current density for anode

	
	

	S14
	Cathode current density

	
	

	S15
	Exchange current density for cathode

	
	

	S16
	[bookmark: OLE_LINK18][bookmark: OLE_LINK17]Partial pressure of H2 at the three-phase boundary

	
	

	S17
	Partial pressure of H2 O at the three-phase boundary

	
	

	S18
	Partial pressure of O2 at the three-phase boundary

	
	

	S19
	Mass balance equation in fuel cell fuel and air channels

	
	

	S20
	Energy balance equation in fuel cell fuel and air channels

	
	

	S21
	Fuel cell output power

	
	
	S22
	Fuel cell electric efficiency




Table S2 Specific parameters of the target ship (Specific parameters to each term can be found in Ref. [37]).
	Parameters
	Value

	Type
	FC sightseeing ship

	Passenger capacity
	≤100

	Length(m)
	25.46

	Width(m)
	5.36

	Height above water(m)
	2.65

	Full load displacement(t)
	72

	Draught line(m)
	1.33

	Maximum cruising speed(knots)
	9.72

	Rated cruising speed(knots)
	8.10

	Generation system referenced efficiency (%)
	52.1

	Materials
	Aluminum alloy



Table S3 Thermodynamic parameter of the NH3-fueled SOFC power system at each node
	Node
	T/K
	P/bar
	NH3/(mol·s-1)
	Air/(mol·s-1)
	H2/(mol·s-1)
	N2/(mol·s-1)
	O2/(mol·s-1)
	H2O/(mol·s-1)

	1
	298.15
	3.5
	0.5242
	0
	0
	0
	0
	0

	2
	845
	3.47
	0.5242
	0
	0
	0
	0
	0

	3
	946
	3.357
	0
	0
	0.7863
	0.2621
	0
	0

	4
	1019
	3.319
	0
	0
	0.8737
	0.4368
	0
	0.4367

	5
	1092
	3.266
	0
	0
	0.2184
	0.4368
	0
	1.0918

	6
	1092
	3.266
	0
	0
	0
	5.8063
	1.2169
	0

	7
	1092
	3.168
	0
	0
	0.0874
	0.1747
	0
	0.4367

	8
	1092
	3.241
	0
	0
	0.1311
	0.2621
	0
	0.6551

	14
	1039
	3.206
	0
	0
	0
	6.0684
	1.1510
	0.7863

	10
	986.4
	3.182
	0
	0
	0
	6.0684
	1.1510
	0.7863

	11
	357.1
	3.159
	0
	0
	0
	6.0684
	1.1510
	0.7863

	12
	298.15
	1.346
	0
	7.3497
	0
	0
	0
	0

	13
	952.5
	3.319
	0
	7.3497
	0
	0
	0
	0



[image: 1733407808546]
Fig. S1 Numerical calculation flowchart of NH3-fueled SOFC powered all-electric ship propulsion system.
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