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Development status of hydrogen energy storage system coupled wind power generation

HE Qing, SHEN Yi
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Abstract: China is rich in wind power resources, but has a huge amount of wind abandonment. Wind-hydrogen
coupling energy storage technology is of great significance to reducing China’s wind abandonment, improving wind
power online quality, reducing energy and environmental pollution, alleviating energy crisis, building a green,
environmental, friendly and sustainable power system, and promoting the transformation of economic growth mode.
This paper introduces the research status of wind-hydrogen coupling energy storage technology at home and abroad,
and summarizes the key technologies and difficulties to be solved in the research of wind-hydrogen coupling energy
storage technology at present. Finally, combined with the development status of wind-hydrogen coupling energy
storage technology in China, the application and development prospect of wind-hydrogen coupling energy storage
technology in China is put forward.
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Fig.1 Process of the wind hydrogen coupling energy storage system
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Fig.2 Typical wind hydrogen coupling energy storage system
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Tab.1 Characteristic parameters of FC
FC %R MBS e, REE Ha iHE/ Oz i/ EjMPa  EEIC K%

(A-cm?) (W-cm2) (cm3-(min-A)1) (cm3-(min-A) 1) SN R
JRT A, 0.1~0.9 0.6~0.8 0.35~0.70 7.0 35 0.1~0.2 30~100 50~70  30~50
T8 0.1~0.9 0.6~0.8 0.10~0.30 7.0 35 0.1 <80 60~70 62
R 0.1~0.9 0.6~0.8 0.12~0.14 7.0 35 0.1 150~200 55 40
SRR £h 3 0.1~0.9 0.6~0.8 0.10~0.12 7.0 35 0.1~1.0 600~700 55 47
[i] (A S A 0.1~0.9 0.6~0.8 0.15~0.70 7.0 35 0.1 850~1100  60~65  55~60
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Fig.4 Classification of electrolyzers

®2 BMEBRESTEESR

Tab.2 Characteristic parameters of electrolyzers

F AR 2T MREE/(Aem?)  HEWEEN  fIEE/(m3h?Y) BERE(Wh)mDS)  EEREC EBERIIMPa RRI%
LV e 0.1~0.2 2.0~2.4 <8x10* 5.0 60~80 <3 75~90
5o X
EZ & 0.2~0.4 1.8~2.0 <2x10° 43~46 60~80 <3 75~90
PME 3, 0.6~2.0 1.8~2.2 <25x10* 45 50~80 <20 80~90
e it [ A A AR K 0.3~2.0 0.7~1.5 <2.5x10% 3.9~4.0 650~1 000 <25 80~90
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Fig.5 Classification of hydrogen storage methods
S EL RIS AL B
ARSI H AT E A 4 A Bk, H
8 R0 S N = e S 2 = WL i 14 R PN B
FRAG S BORRGR 157 (8 555 /U808 H TR
) Z EETT .

* 3 FEMEERARIEL

Tab.3 Comparison of different hydrogen storage technologies
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Tab.5 Cumulative wind power grid connected installed
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