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Performance Analysis of a Self-Excited Synchronous Generator
for Series-Connected Wind Power Plants
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Notes — Vwinan: wind speed of nth wind turbine, w.: mechanical angular speed, dex:
firing angle of REC II, vyga: line-to-line voltage of the SG armature winding, vou:
line-to-line voltage of the SESG output terminal, vews: line-to-line voltage of the
REC II input terminal, Vas, 1a: de link voltage and current of the REC I, V4, Iz de
link voltage and current of the REC II, Li, La: self-inductances of the duplex
reactor, M: mutual inductance of the duplex reactor.
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Wind speed V', (m/s)

System conditions (constant): I; = 4.5(A), C, = 0.48 (maximum value)
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Gu=ka (141 / (TuP)), G =ky (141 /(T3 P)), P=d / dt
ka,k:: Proportional gain, T, 7;: Time constant of integrator
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Steady-state operating values: Vyina = 8(m/s), @ =209.4(rad/s) (0.67pu),
Oex = 84.6(deg), Pug =295(W), 1a=2.0(A)
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Average wind speed = 8.37(m/s)
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System conditions: Average wind speed = 8.73(m/s)
5 AR ZECERICHT SR TLOBELE

HEJZ, ¥ AT LOEFREN N @ PERHEIC D
WTRRET LT, ZORER. EWRHEMATIZ LD
EVAT LI v b VREGED S TR EGE F
TOEWEIPHTEERRETH D Z ENRBH L&
Tpole, Filo, BIEFFMHEMITICL Y | BBV AT
DT EGEDEENZ D BT, FIiR R & 7
HEMERZ B TEDZ ENHLMNE T,

X

[1] Offshore wind farm grid connection, Siemens, [Online].
Available:https://new.siemens.com/in/en/products/energy/
high-voltage/grid-access-solutions.html

[2] K. Yamashita, Y. Yamamoto and S. Kobayashi,
“Performance Improvement of a Wind Turbine Generator
Based on Self-excited Synchronous Generator for Series-
connected Wind Power Plants,” Proc. of 23th International
Conference on Electrical Machines and Systems (ICEMS
2020), Hamamatsu, Tokyo, Japan, Nov. 2020.

[3] K. Yamashita and S. Nishikata, “Dynamic Performance
Analysis of a Wind Turbine Generator System Using Self-
Excited Synchronous Generator for Current-Source Type
Wind Farms,” Proc. of 2018 International Symposium on
Power Electronics, Electrical Drives, Automation and
Motion, (SPEEDAM 2018), Amalfi, Italy, June 2018.



