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Study on monitoring and control strategy of subsynchronous oscillation for 220 kV
power grid in wind-thermal-bundled transmission system
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Abstract: The electrical energy of Xinjiang province and other northwestern regions in China will be sent to the power
shortage areas by using wind-thermal-bundled power transmission system, however, the relatively weak grid structure and
other factors often lead to irregular subsynchronous oscillation. Based on the previous research on the monitoring and
control strategy of synchronous oscillation of wind farms, when the monitoring and control devices in wind farms don’t
detect harmonic, and through the analysis of the causes and the propagation path of the harmonic, the monitoring system
is established by PMUs and other installations at the best monitoring point-220 kV power grid, and the sequential safety
control method is also put forward. Finally, the strategy is applied to the Mahuanggou area of Xinjiang province, and the
feasibility of the strategy is verified by comparing the waveforms of the sampled values before and after the oscillation.
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Fig. 1 Equivalent model of a wind-thermal-bundled power

transmission system in Xinjiang province

1) WAL WALAR s ) 25 7= A K E
(R RE LR DA B INEAEL R IR TR o IR R2D
(R S LA SRR 5 (50 Hz AR, Ui
bR & AR, B2 T IR AP YR . BAR AL
AR RS ISR BN AR /1N, AR AR R R L Ak
EFEHh, i XML B A BAE 28 5 7 AR AN
AL IRAERR IR A . 26 1 24 220 kV £&
BRI S . 2) MR AL IR AR
JREEH % . WK, ARG IS RIFE = A kA
PRGN E RN E . Jbah, KSR aeliorE M LUG
SINE R E E. 3) SVC. SVG 2
FE RS X B REVR 3L, fic & T KR KA R
MRS E SVG. SVC, I8 E & IGBT Phidifs
g, WAF=ERFEE, INE R Rel R
[ 2035 AU o 4) KU : R ke HL 5 G 35 DDA G
H AR I RGE A AL, R Th 4 i P02 KH 5
Wit 25 7= AR R R D 1 I

1 20kV ERBERIEKEE

Table 1 Current interharmonic content of 220 kV line

G s 228Hz  773Hz 50Hz 228Hz 773 Hz
o s Iy hE B % %
Sk 77 87 1361.2 5.6 6.4
& 4.8 4.7 190.2 2.5 24
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eI 0.9 1.6 140.3 0.7 1.1
Sk T 0.8 1.9 142.4 0.6 1.2
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Fig. 2 Propagation path diagram of subsynchronous harmonics
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Fig. 3 Description of synchronous oscillation monitoring system
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Fig. 4 Work flow of synchronous oscillation monitoring system
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Fig. 5 Original sampling waveform of current and power




142 -

® LRGP B R

0.10
0.09 |
0.08
0.07
0.06 -
0,05 |

T

0.04 £

0.03 |

0.02F

0.01 f — i
il

0 20 30 40 50 60 70 80 90
A Hz

B 6 HiTIREREEE S HE

Fig. 6 Frequency spectrum analysis of current original sampling
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Fig. 7 Schematic diagram of subsynchronous oscillation

monitoring and control system
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Table 3 Control strategy of synchronous oscillation

of east Mahuanggou area
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Fig. 8 Oscillation elimination diagram after control system action
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