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Hydrogen Production System by Wind Power Based on Dual Virtual Motor Control for
Grid-forming Energy Storage
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Abstract: Hydrogen production by wind power is a method with characteristics of full-cycle and zero-carbon emission
hydrogen production, which is an important way to achieve the goal of carbon neutrality and promote the green transfor-
mation of the energy structure. In accordance with the problems of the weak active support capability of a hydrogen
production system by wind power connected to the weak grid, a dual virtual generator control strategy based on a
grid-forming energy storage virtual synchronous generator strategy and the virtual DC machine strategy are adopted in the
hydrogen production system by wind power in this paper, which enhances the active support capability of voltage and
frequency of the system effectively, as well as provides a reliable inertia and damping support for the DC bus of the hy-
drogen production system. In addition, the effects of rotational inertia and damping coefficients on the stability and
dynamic response of the system are analyzed based on the small-signal method for both control strategies. At last, the
wind-hydrogen-storage simulation model constructed by SIMULINK is verified, and the results show that the dual virtual
generator control strategy can provide reliable voltage and frequency support for the hydrogen production system by wind
power which connects to the weak grid, and improve the DC bus voltage fluctuation of the hydrogen production system
better.
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Fig.1 Topology structure and control strategy of wind-hydrogen-storage system
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1. ZSHHE AR FR 2 T HD-PMSG & 23 Bk TR
ANHEEIEAEAR 2R HD-PMSG 5E 7540 % S8 AR

u, i v, [ cos(®) R 0 0 0 0 0
u, iy Ve cos(6 —2m/3) 0 R 0 0 0 O
P LSS I z:c | Ve, F(0)= cos(0 — 4m/3) R 0 0 R 0 0 O
Sy, A Yl ’ cos(6 —/6) 10 0 0 R 0 O
u, i v, cos(6 —51/6) 0 0 0 0 R O
L u, | i, | v, | | cos(0—3n/2) | (0 0 0 0 0 R
(10 0 0 0 O] 1 cos(2m/3) cos(4m/3) cos(n/6) cos(5m/6) cos(n/2) |
01 0000 cos(2m/3) 1 cos(2m/3) cos(m/2)  cos(n/6) cos(5m/6)
-1 001000 il cos(4m/3) cos(2m/3) 1 cos(5m/6) cos(n/2)  cos(w/6)
10 0 0 1 0 0] ™| cos(n/6) cos(n/2) cos(5/6) 1 cos(2m/3) cos(4m/3) |
000010 cos(5m/6) cos(n/6)  cos(m/2) cos(2m/3) 1 cos(2m/3)
000 0O0°1 | cos(m/2) cos(5n/6) cos(m/6) cos(4m/3) cos(2m/3) 1

Hit L L, 53 I8 5E TS AL R HUE(H) .
2. inZH
® AL CLEHIRNNZH
Table A1 Parameters of HD-PMSG

ZH 18 24 18
i 7= SYMVA 6.5 JEI LB L/mH 0.45
HE R UvV 690 VB RAQ 0.002
FE S fiHz 50 BRI E Us/V 1600

RA2 WM VSG ¥
Table A2 Parameters of grid-forming VSG

ZH 18 24 18
1 R H J(kg-m?) 20 HIRM A E Us/V 1200
FHJE &% D/(N-m) 280 PEE HU Ly/mH 0.45
B TERIK, 0.05 PEBEHLFE Ry/Q 0.002
T TR K, 800 VB HE Cy/uF 500

RA3 BRIERAES

Table A3  Parameters of alkaline electrolytic

¥ 1l ZH H
¥ TK 348.15 FEAR HLAT 5 78 R 3L a1, 0.6
SURE R R (kg K) ) 8314 AR f A i B R 0.77
PO AR FE w 30% AR AL A/cm? 34.96
LA H A F/(C-mol ™) 96 485 REA T St/ om? 50
FHARAT 2L B o, /(Qm?) 9.78x1078 AER B FAERKE /mm 46
IR 2 o, /(Qm?) 6.84x1078 AR L, /A% L, B /m 2x1073
W R E B 0.04 IO R B iy, /(Arm2) 20 000
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