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Abstract: The emergence of fuel-cell hybrid electric vehicles (FCHEV) has effectively promoted the green and low-carbon
transformation of the energy-transportation system. At present, the research on FCHEV mainly focuses on energy management and
control strategies, with little attention paid to the assessment of flexibility potential. Therefore, a FCHEV cluster flexibility potential
assessment method that takes into account difference of owners’ willingness to charge is proposed. Firstly, an urban transportation
network model is established to simulate the travel characteristics of FCHEV, and then a single FCHEV charging model is
established; Secondly, the analytic hierarchy process is improved and combined with the entropy weight method to establish a
comprehensive evaluation system for vehicle owners’ willingness to charge, and the impact of endowment effects and environmental
awareness on electric vehicle owners’ willingness is comprehensively considered to respond. Finally, an FCHEV cluster flexibility
potential assessment model is established and solved for the potential evaluation results. The simulation results show that the
proposed method can reasonably characterize the differences in vehicle owners’ willingness to charge during the assessment process,
and effectively improve the flexibility of the system when the cluster participates in optimization scheduling.
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Fig.1 Topology of urban traffic road network
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Fig.5 Assessment process of FCHEV cluster flexibility potential

M FCHEV 2 5 2 AL AR, PEAEFS 200
FCHEV £/ SR B IRl Eju W il v S 5 24
o 2R 07 R 7 B 67 ey DR PR T B R BRZ R

4 EH 5

4.1 BHISHE

AR SCLA— A~ A ) 24 75 15 30 T 52 38 1 ) A 451
PEATOTELS T, B4R NG R Pl 6 i 2 %k
T A2 38 % M v &4 2 000 %l FCHEV, FCHEV 19 %:
R ATHRAE S0 B0 36 2—3 TR0, e
N FCHEV AT s . B 8915 58 LS 4 3 ) B
B . IMEE R FFEREIL . Bt E TS
(4 FEL A LA R e SR e 7 385 b A A a1 7 B, B i
LA R 45 ek ™ L R RORW LR L, N1,
7 A R il LAY e, R B T I I S AR ¢, 53]
1.4, 0.6 56/kWh™',

6 2477 RN 3 I8 B P R M E A
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Tab. 2 Characteristic parameters of FCHEV
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Tab. 3 Trip characteristic parameters of FCHEV
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Fig. 7 Electricity prices in wholesale electricity markets and

demand response incentive prices
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Fig.8 FCHEV cluster charging powers before and after the
electricity prices in the wholesale electricity market

25 s T A

25 e R E

20 AR 320 LR
15
=10
5 5
0 0
1 4 8 12 16 20 24 1 4 8 12 16 20 24
B/ I Be/h

(a) (b)
9 FCHEVEERFBEMWENITFMER

Fig.9 FCHEV cluster flexibility potential assessment results
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Tab. 4 Parameter settings for cases 1 and 2
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Fig. 10 Results of the flexibility potential assessment for case 1
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Tab. 5 Parameter settings for cases 3 and 4
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Fig. 12 Results of the flexibility potential assessment for case 3
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