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Abstract: The integrated energy system of zero-carbon energy coupled with energy storage, such as hydrogen energy, is
the mainstream of energy systems nowadays, and the formulation of its energy management strategy and the optimal al-
location of its capacity have a large impact on the economy and flexibility of the integrated system. To this end, a method
for optimal capacity allocation of integrated energy systems under multi-energy demand scenarios is proposed. Firstly, a
typical scenario of source-load is obtained through Latin hypercubic sampling and Euclidean distance reduction to
achieve a reasonable portrayal of the source-load prediction error. Secondly, the energy management strategy with the co-
ordination of each device is formulated. Based on the typical scenarios and energy management strategies, a capacity
allocation model is established with the objective function of minimizing the daily comprehensive cost of the system, and
the optimal capacity allocation scheme is obtained through the Bottle Sea Sheath swarm algorithm based on adaptive in-
ertia weights and economic analysis. The simulation results show that the proposed scheme can reduce the daily
comprehensive cost by 5.82% and 10.9%, respectively, compared with the schemes lacking the participation of storage
battery in power conditioning and the use of hydrogen waste heat, and at the same time, it ensures that the capacity of
each storage device is equal at the beginning and end of an operation cycle, so that the system is more effective in stable
operation in the long term.

Key words: integrated energy system; source-load scenario analysis; hydrogen waste heat utilisation; electro-thermal

power allocation; bottle sea-sheath swarm algorithm; capacity allocation
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Table 1 Comparison of system capacity configuration results in different cases
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Fig.4 System electrical energy response under option 1
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Fig.5 Thermal response of the system under option 1
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Fig.7 System electrical energy response under option 2
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Fig.8 Thermal response of the system under option 2
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Fig.9 System charge/heat/hydrogen states under option 2

T2 34567891011 1/%1 13141516 17 18 1920 21 22 23 24
1

I 6 ‘7 I8 é 1‘0 llltl/?l |‘3 ll4 1‘5 1‘6 ll7 1‘8 f9 2‘0 il é2 2‘3 2‘4140
Copsfk R (W@l ke B
Ca s O v s i L=k i e 215 s i o I 5 L T
=% Proag

K10 J7% 3 R RS0 LA N L

Fig.10 System electrical energy response under option 3
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Fig.11 Thermal response of the system under option 3
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Table 2 Details of combined system day-ahead costs under

different scenarios
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- A 5 A i oA A
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FERTHE 1M 2, RGHSMAGERTRE I RE
e, HRGFEAIG TR HIR, R
REETRE D3RS A, TST A1 EH (& SAHE T
RPN T RIWE TR D, RGURAH TN 6=,
e RIS TST 7ETH R A B E BIVIAEIRAES
FIREIAHEL 726 1 FH % 2 S, HEI T REMK
WReialr. &5 RERW, KRGS R /AN AE G I
AMURA B By b, T IR fE AR 41.23 6
HIR, HETRATH, REGEMGEEF R RS
ems R4, RAHZGAERAMTE 1A 2 55
TFET 10.9%F1 5.82%.

43 REMREBELEREZFMHEIE

BRI, TR 3 AMUBEE RSG5 1
FAE AT N TAE, 1 HBD TR w s IR
M MEMEAE, RET REEisirid T H
SR AR/ o ABNE— IR 7 5 3 B E 45 R
ZUFEEME, A7 NFE AEL 5 PEMFC DL K&
BAT 5 HST X R4 E 45 R MH AT H
RS Rl 13—14 fios.

A 13 741, 24 AEL. PEMFC (& &R E AR
M, ARTREHENAT, SHAGHIKE
T REEL T /B BE R B R, HETT S R A E T 1E
W, HH AEL HEAECE /N, PEMFC FLE i KR
RN, UoHREFEWRKRN, RA%
TRtk B B, (HlTR&EERTRART
RGUEBIGTE A . Rk, AERFIERE AL,
X R EIAT IR, HAR R 3 S %R
HRERERE, RESREUETHTR,

MK 14 7750, 24 BAT. HST FEANE, £
PR /B AEE I I, IR RS H 56 AR
s 24 BAT. HST A&EACEBONE SR, BEIRAEE
RAORFFRAF AT, (N iERE S & R E 1)
TARfE AR N, Bk “HIR” HEmELE, W

18 26 34 4 50 58 66 74 8§ 90 9%y
PRRL LA /AW G

B13 AR SRR N RS2 BRI

Fig.13 Impact of electrolysis tanks and fuel cells on
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Table A1 Details of each equipment parameter
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