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Impedance Modeling and Oscillation Characteristic Analysis of Hydrogen Production System

by Wind Power

YU Ziwei, SUN Dan, LIU Yiming, HU Bin, NIAN Heng
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Due to the distribution characteristics of long-distance and reverse of the wind turbines, there is a risk of os-
cillation and instability when the hydrogen production system by wind power is connected to the power grid as a power
electronics system. In this paper, the impedance model of hydrogen production system by wind power is developed to an-
alyze the oscillation characteristics when connected to the power grid. Firstly, an impedance model considering the
static-dynamic electrical behavior of the electrolytic cell is established, and thereby, a double-Fourier transform is used to
establish the impedance model of water electrolytic equipment for hydrogen production including power electronic con-
verter. Then, by combining with the impedance characteristics of the wind turbines, the influence of the grid short circuit
ratio (SCR) and operating conditions on the stability of the hydrogen production system by wind power is analyzed. Af-
terwards, the sensitivity analysis of the control parameters of hydrogen production equipment is carried out, which
provides guidance for the parameter optimization to improve the system stability. Finally, the conclusions are verified
through a time-domain simulation model.

Key words: hydrogen production; wind power; doubly fed induction generator; impedance model; oscillation character-

istic analysis; sensitivity analysis
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Table A1 Parameter of renewable energy system for hydrogen production
2y HifH ZH HifH
UikV 10 N 215
fi/Hz 50 To/K 273.15
pi/rad 0 r1/(Qm2) 59.55x107
Ii'/A 1400 r2/(Qm2-C ) —340.82x107°
A/m? 0.25 r3/(Qm2-C) -106.97x10°
kr 0.038 r4/(Qm2-C2) 2.71x1073
La/Q 0.003 sa/V 25.23%1073
C4/uF 2.6x10° s2/(V-CY) —234.0338x10°
kpp(FEAE) 0.018 sa/(V-'C2) 3.1832x10°6
kpi(FE1H) 0.99 ta/A 54.6185x1073
kip(FE1H) 1.89 tol(A-"C7Y) ~2.460 1x1073
ki(FE1H) 23.52 t3/(A-°C2) 52.1217x10°°
Rs/Q 2.14 set/V 110.3623x10°3
Ls/H 0.14 s/(V-C™Y) —1.6466x1073
Cs/uF 297 sa/(V-C2) 22.8382x10°°
Ly/H 0.068 tot/A 457027
Ri/Q 1.49 te/(A-CY) 0.7781
Cr/uF 3.03 t/(A-C2) -10.5743%1073
Ru/Q 31.28 Vo 1.5184
Li/H 0.006 Vi 154211073
Cii/uF 13.9 v 9.526x10°
Cala/F 0.3892 Vs 9.84x1078
Ca/F 0.0188
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