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Review of sub-synchronous oscillation with large-scale wind power transmission
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Abstract: Now, China is building 7 wind power bases with the capacity over ten million kilowatts,
and the large scale wind power transmission is essential due to the unbalance distribution of
sources and loads. Series compensated AC transmission and high voltage DC transmission
(HVDC), as two main transmission modes, may lead to sub-synchronous oscillation when they
are applied to wind power transmission. The structural characteristics of wind turbine generators
were analyzed in this paper, including squirrel cage induction generator (SCIG), doubly-fed in-
duction generator (DFIG) and permanent magnetic synchronous generator (PMSG). Three kinds
of sub-synchronous oscillation, i. e. sub-synchronous resonance (SSR), sub-synchronous oscilla-
tion caused by electronic devices (SSTD) , and sub-synchronous oscillation caused by controllers of
wind turbines (SSCI) were clarified. In addition, the possible types of sub-synchronous oscilla-
tion for the different kinds of wind turbine generators were also discussed. Finally, the urgent

problems need to be studied were analyzed as well.

:2012—02—28
(*863” ) (2012AA050208)
1973—>, , s , N N 3

E-mail; tsbi@ncepu. edu. cn



27 1 . 11

Key words: sub-synchronous oscillation; sub-synchronous resonance (SSR); sub-synchronous os-
cillation caused by electronics devices (SSTI); sub-synchronous oscillation caused by controllers

of wind turbines (SSCI); wind power generation system

.19 , s
70 , Mohave , 0. 15~0. 40.
s N , 1~2 HzH %,
1-2
N . . 7 kW R
=4, , . AC/DC/AC ,
9]
2 , s
5—6] i ,
2009 10
1, , AC\DC\AC
3 . s s 2
2
. HVDC
3
[10]
2.1 (SSR)
’ . . 1970 1971 ) Mohave
, U 1EEE



12 2012 3
s 2
[12
1 ) ’ ’
fCr:‘/‘O/\/XC/XL' (D
f() . ’ ’
(137 N
() ~ (14—
~
P W e N o 18]
/\ @ | @J | LT A ] | \\/\/—;
| U - ’
1
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Figure 2 Recorded wave of the SSO accident

in an American wind farm
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Table 2 Contrast of sub-synchronous oscillation problems

for different types of wind generators
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