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Abstract As the main transmission way of large-scale renewable energy resources, the form of
wind power and solar power integrated grid by HVDC plays an important role in consuming new energy
elsewhere. However, it also brings the potential risk of subsynchronous / super-synchronous oscillation

(SSO/SupS0O). The problem of SSO/SupSO caused by wind power, especially for the problem of damping
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coupling among machine-side controller (MSC)/grid-side controller (GSC) parameters of the direct-drive
permanent magnet synchronous generator (DD-PMSG) and sending-end controller (SEC) / receiving-
end controller (REC) parameters of VSC-HVDC, is still to be studied in depth. Based on the background
mentioned above, this paper optimizes the controller parameters of the wind power integrated system by
VSC-HVDC to suppress the SSO/SupSO, and transforms the damping coupling issue into the controller
parameters coordination optimization issue. In detail, the dominant controller parameters are taken as
the optimization variables in this paper. And the oscillation modes for improvement are selected as the
objective modes. Maximizing the damping ratios of the objective modes is the optimization object. Then,
the coordinated optimization model of the dominant controller parameters is established. The I-PGSA
algorithm which has excellent performance in convergence speed and global searching ability is used to
solve the coordinated optimization model, and the optimal controller parameters are obtained. The model
tracking technique is used to track and lock the objective modes in the process of coordinated
optimization, which makes the process of optimization more pertinent. The concept of dynamic damping
ratio is further proposed, which is contained in constrains. It realizes the dynamic setting in the threshold
of damping ratio of each oscillation mode in the process of optimization, which makes the process of

optimization more rational. Finally, the time domain simulation based on PSCAD/EMTDC proves the
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effectiveness and superiority of the proposed coordinated optimization strategy.
Keywords: DD-PMSG, VSC-HVDC, SSO/SupSO, optimization model, dynamic damping ratio,

the model tracking technique
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Tab.1 The initial controller parameters

Z ¥ #E Z A

ap pLis: 20 . 0.10

a; pLLs2 600 hiy 18
k2 0.20 hys 0.70
kia 400 hi> 60
kp3 0.05 hp3 0.18
ki3 300 his 65
e 1.5 by, 0.08
Cil 100 bi 600
e 0.04 bys 0.60
Cin 58 bir 6
e 1.3 bys 1.5
Ci3 40 biz 30
Cpa 0.65 bys 0.60
Cia 20 big 60

#x3 ERIBEAMNEAEHEXENFRS
Tab.3 Strongly correlated variables and subsystem

corresponding to oscillation modes

% B 2 A O AR B ZE5®RGNTRE
LFO  Awi. Awyw Ads Adas Aws B IR X H AL 2H il R
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SupSO Aigas Aiggs Azy Az VSC-HVDC

R4 BEHR[S5EAZWMHER
Tab.4 Corresponding relationship between controllers

and oscillation modes
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Tab.2 The result of eigenvalue analysis
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Fig.2 The flow chart of controller parameters coordinated

optimization
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