Ea6h FaW
20258 H

x B OB AR

Power Generation Technology

Vol.46 No.4
Aug. 2025

DOI: 10.12096/7.2096-4528.pgt.23133

FESHES: TK83; TM 732

Hl ARG RN & 4 R GUR [E PRSI RIS

SR, RiEY, XEAeE
(1. ARFTURFEHFR, NWEFHER FREsET 010051; 2. KAARMEEER
HKERLEMTT S, NEEHBR 2T 010080)

Effect of Hydrogen Production System on Sub-Synchronous Oscillation

Characteristics of Doubly Fed Induction Generator Systems With Series

Compensation

LU Yanan', XU Tao"*, LIU Zenan'
Jollege o ectric ower, Inner ongolia University o ccnnology, no ot , Inner ongolia Autonomous Re 10n,
1. College of Electric Power, Inner Mongolia University of Technology, Hohhot 010051, Inner Mongolia A Regi

China; 2. Engineering Research Center of Large Energy Storage Technology, Hohhot 010080, Inner Mongolia Autonomous

Region, China)

WE: (] ML AL M2 T8N T K5k E
UK [8] 25 ¥R % (sub-synchronous oscillation, SSO) XU, %
XPRETAIRE, PR T IS RGN R 2R 45 SSO Rt 152
. [75v) #oe, #E@EBBRE RS BN H RG]
ARG, )5, TEUEah b, RIEHE R EmE N
HAEh S A 2 B A, /£ PSCAD/EMTDC i 51 &
LS B R SRR BE, B R
B AMME RGP TR BT [45R] HIEA RS
EREMEH SR T 225 KGN FERERG +, HIE
FYINN B X I PR B % R AL REAE — E R LR I
F 4SSO, MTIHEHE—Pp i v SSO 1 #r ¢k . [4518]
HIE RGNS T RERE I RGNS, &3E T
RYGFAENE

REEW: HAE; ARE; KUBNLAL MRS RIFBR
#(SSO); WG KAML; H AN s RFAEEL 2> Brides 3K
i F

ABSTRACT: [Objectives] The grid-connected operation of
large-scale wind turbines increases the risks of sub-
synchronous oscillation (SSO) in power systems, to address
these issues, this study conducts an in-depth analysis of the
effect of hydrogen production systems on the characteristics
of SSO of wind power system. [Methods] Firstly, the models

of doubly fed induction generator system, series-compensated
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transmission system, and hydrogen production system are
established. Building on this, based on the internal
thermodynamic and electrochemical dynamic characteristics
of the electrolyzer in the hydrogen production system, an
electromagnetic transient (EMT) model of the hydrogen
production device is established on the PSCAD/EMTDC
simulation platform. Finally, it is integrated into a doubly fed
induction generator with series compensation for external
transmission to conduct time-domain simulation analysis.
[Results] The hydrogen production system participates in the
SSO of the system under specific control parameters. The
integration of the hydrogen production system into the long-
distance transmission system of wind power—as a clean
energy solution—can mitigate SSO in the grid-connected
system to a certain extent, thereby offering a new approach to
addressing SSO issues. [Conclusions] The integration of the
hydrogen production system improves the damping of the
wind-hydrogen coupled grid-connected system, leading to
improved system stability.
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hydrogen production system; sub-synchronous oscillation
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Fig. 1 Diagram of wind-hydrogen coupled grid-connected system with series compensation
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Fig. 2 Overall architecture of renewable energy hydrogen production system
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Fig.3 Electromagnetic transient model of low-voltage hydrogen production system
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