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Fig.1 Basic structure of hybrid drive wind power

generation system with HES
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Fig.2 Structure and speed relationships of

differential gear train
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Fig.3 Triaxial dynamic model of transmission system
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Fig.4 Voltage-current characteristic curves of electrolytic
cell under different working temperatures
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Modeling and operation performance analysis of hybrid drive wind power
generation system with hydrogen energy storage
YIN Wenliang',LIU Lin’,ZHANG Cunshan', RUI Xiaoming’,HU Yuyao'
(1. School of Electrical and Electronic Engineering,Shandong University of Technology,Zibo 255000, China;
2. Key Laboratory of Condition Monitoring and Control for Power Plant Equipment of Ministry of Education,
North China Electric Power University, Beijing 102206, China)

Abstract: The HDWPGS (Hybrid Drive Wind Power Generation System) equipped with generator front-end
speed regulating mechanism can be connected to power grid in a friendly way without electronic converter
equipment. It is expected to solve the problems of large reactive power loss, poor low voltage ride-through
capability,, weak output power quality and low dynamic stability existing in the mainstream variable speed
constant frequency grid-connected wind turbines. In order to further improve the grid-connected operation
performance of wind turbines, the basic architecture of HDWPGS with HES (Hydrogen Energy Storage) is
proposed, and the energy transmission mechanism and numerical modeling method of the proposed system
are studied in detail. The simulation model of a 1.5 MW HDWPGS with HES is established,and its principle
is verified by physical test. The operation performance of the proposed system is studied in-depth under
random variable wind speed input and grid voltage fault. The results show that the HDWPGS with HES
can not only effectively smooth the output power fluctuations, but also improve the system’s fault ride-
through capability and continuous operation stability.
Key words: wind power generation; hybrid drive; hydrogen energy storage;operation performances; modeling;

fault ride-through



Fig.A1 Structure and principle of hydrogen production by electrolysis
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Table A1 Related parameters of electrolytic cell

ZH IfE ZH IfE
a/(Q'm?) 7.33x10° di/% 99.50
a/(Q'm?C ) -1.11x107 do/(m? A7) 9.58
Y 0.16 ds/(m? A1 C ) -5.55x10°
ho/(V-C) 1.38x10° da/(m? A1 C2) 0
by/(V-C?) -1.61x10° ds/(m* A7) 1.50x103
c1/(m?A™) -1.60x10 de/(m* A1-C 1) -70.80
¢2/(m? A C) -1.30 dof(m* A1 C2) 0
c3/(m2A1-C2) 412 Ne 88
Aa/m? 0.25 Tu/C 25
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Fig.A2 Prototype and equipment of physical test platform
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Table A2 Key equipment model numbers of test platform
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Table A3 Key parameters of 1.5 MW simulation model

B ZH A
BUE D% kW 1663

e AR T A /m? 3848
48 /m 35

i/ (kg m?) 55600

BUE $3% /(r-min ) 1500

—_— %miﬁféiﬁ/(N'nl» 9550
BUE D% /kW 1500

Wi/ (kg m?) 100

e i 8/ (r-min) 3000

HUE HUE/V 690

L BT VI3 /kW 300
& /(kg-m?) 9

SEF HLH/Q 0.0149

K B g B /Wb 0.225

4P JE/(N-m-s rad™") 0.5

SR 2.5

St 2 NEN A HE/ A €S 0.473

HLfif A Ak 7/Pa 3%10°

JEGEHLREE % 63

il S FEVI UG i 71 /Pa 2x106
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