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Abstract: To address the renewable energy accommodation challenge caused by the large-scale integration of distributed renewable
energy into rural distribution networks, a data-knowledge hybrid-driven electricity-hydrogen coordinated dispatch strategy is
proposed. Firstly, XGBoost is used to extract key features, which are then input into a BiILSTM model to forecast the hydrogen refuel-
ing demand of hydrogen fuel cell vehicles, providing accurate data boundaries for coordinated dispatch. Then, a bi-level rolling
optimization framework coupling the power and transportation networks is developed. The upper level establishes an energy hub
model considering hydrogen transportation delays to determine the optimal dispatch strategy of the distribution network and the inter-
station hydrogen mutual-aid quantities. The lower level constructs a dynamic route planning model based on macroscopic traffic flow
to update the optimal hydrogen delivery routes according to county-township road traffic states, and feeds the transportation delay
information back to the upper level in real time to trigger rolling dispatch revisions. Comparative results show that the proposed
strategy effectively improves the renewable energy accommodation rate of rural distribution networks.
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Technical route for data-knowledge hybrid-driven coordinated dispatch of electric-hydrogen in rural distribution network
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Fig. 2 Rural distribution network electric-hydrogen coordination
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Tab. 2 Technical parameters of RESs in rural distributed

network
VR HASH e
PV PP =10 MW 8.12.17.18.29
WT Pra=5 MW, Ef55=6 MWh 11.16.21.23 31

PP, =15 MW
BES  Si,=0.2.555,20.95
SEE=0. 5, mi =t =0, 95

2.5.11,29.32
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Tab. 3 Technical parameters of electric-hydrogen equipment in

EHIES 1-4
EHIES ¥4 HARSH T
o P =5 MW
v PV} =5 MW
o P2 =3 MW
cr PET =750 kW ,55"=0. 7
’ P =P, =300 kW }

EES Sgg?,min =0. 2’SCF;I(-:‘,S]<max =0.95 ’Sggﬁ.ozo- 5 ’
EF™=1500 kWh,n55=n}"5=0. 95

mlia=1 000 kg ’ Sgé-]r min =0.2 ’ ng:'lr max =0.9 ’
HST  Sger0=0.45. 700", =100 atm, 70, =

350 atm,7r}3/=213 atm,n}’ =0} =0. 97

PV Py L ESMW

wT Py =5 MW

ELZ P =7.5 MW

CP PSP =1875kW,15P=0.7

P =P =TS0 KW,
2 s Se 02558 ,,=0.95. 2
Stes.0=0. 5,E,°°=3 750 kWh, 5 5=n5,
=0. 95,
my=1875 kg, S5 1in=0. 2,565 1 =0. 95,
HST Sgg; 0=0.55, 7T§|;S[.Tz. min=100 atm, W?li?‘z,mnx:
350 atm, 755 =238 atm,n}y 5 = ke

=0.97

PV P =5 MW

WT Py ESMW

ELZ P =3 MW
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3 EES Sggg,min :0' 2’Sgg§,max =0. 95’ 15
Soes.0=0- 5, E57°=2 500 kWh, ng5=n 5%

=0. 95

mE=1250 kg, SEET,=0.2, ST =0.95,

SHST =0.55 ’,n_HST HST
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s Naia.s=0- 97
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Y s SEES L =0.2,55 | =095, 29
SEES 1=0. 5, EF*5=4 000 kWh, n/FS=n"",
=0.95,

m§=2 000 kg, So5s 1in=0. 2, St max =0. 95,
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Fig. 5 Feature contribution degrees evaluation result
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Tab. 4 Comparison of MAE and RMSE under different

strategies

EHIES TR BoDFRIE SCRESRAE SRHE
RMSE 7.427 5.771 9.793

! MAE i 5.589 4.868 8. 063
RMSE 7.523 6.283 7.836

g MAE i 5.986 5.322 8. 965
RMSE i 8.785 8. 424 8. 435

: MAE i 6.350 5.995 6.910

A RMSE i 4. 680 4.364 5.105
MAE i 3.720 3.434 4. 620
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Tab. 5 Comparative prediction results betweem MAE and RMSE values

EHIES 1 2 3 4
Index RMSE{H MAEff RMSE {H MAE{H RMSE {H MAE {H RMSE {H MAE{H

ARIMA 19. 351 13.387 16. 022 10.910 12.215 8. 093 6.764 5. 681
Informer 16. 224 11.332 13. 118 8.375 10. 841 7.268 5.810 4.765
Transformer 16.378 11.345 13. 375 8. 867 9.317 7.025 5.153 4.206
XGBoost-LSTM 14. 374 8.616 13. 367 9.273 9.543 6.984 5.562 4,741
PatchTST 10. 503 6.929 9.825 7.218 9. 004 6.613 4.916 3.936
XGBoost-BiLSTM 5.771 4. 868 6.283 5.322 8. 424 5.995 4.364 3.434
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Tab. 6 H, transportation route and travel times

AR R H iyt jit£24 I 1] /min
EHIES1  EHIES2 60-4-10-11-56-63 19
59-1-2-25-26-27—
EHIES1  EHIES4 36
29-58-48-49-9-62
64-40—-14-15-16-
EHIES2  EHIES4 20
SIHBK 17-61
SR 29-27-26-25-2-
EHIES3  EHIESI 23
1-59
58-47-46—45-44—
EHIES3  EHIES2 28
43-42-64
EHIES3  EHIES4  58-47-52-53-61 18
EHIES1  EHIES2 60-4-10-11-56—63 19
59-1-2-3-5-6-7-
EHIES1  EHIES4 41
8-9-62
EHIES2  EHIES4  64-54-16-17-61 22
Dijkstra
EHIES3  EHIES1  29-28-3-2-1-59 30
—_ — — 7_4 —_
EHIES3  EHIES2 58-39-38-57-43 40
42-64
EHIES3  EHIES4  58-47-52-53-61 25
COEEiR S
100 200
0 100
en on
=
S5 -100 =
= =0
= 200 s
S0 T 14 023 23
150 300
2 100 Ej 200
2350 22100
g I g
0 0
302 3-2 3-4 =10074 4-2 4-3

E10 EHIER I IEER KN

Fig. 10 Impact of transportation delays on scheduling decisions
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Tab. 7 Comparison of running results with schemes 1—3
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Tab. 8 Typical daily hydrogen transportation cost and

accommodation revenue
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