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Distributionally robust optimization of load recovery for a multi-infeed HVDC receiving end system
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Education (Shandong University), Jinan 250061, China)

Abstract: In a multi-infeed HVDC receiving system with wind power, the power support provided by the HVDC system
and wind power can accelerate load recovery, but the inevitable uncertainty of wind power and load will bring challenges
to recovery security. Therefore, a restoration decision-making method that can make full use of existing data to reduce the
risk of uncertainty is proposed. First, this method considers the power control characteristics of an HVDC system and
establishes a power control constraint model of multiple HVDC links. Secondly, the ambiguity sets of wind power output
and load based on Wasserstein distance are constructed to describe the source-load uncertainty. Then a restoration risk
index is defined to describe the risk of security violations caused by uncertainty. A two-stage distributionally robust
optimization model is established to minimize the recovery risk under the worst-case probability distribution of ambiguity
sets. Finally, by using dual theory and the big-M method, the model is transformed into a deterministic mixed integer
linear programming problem. The method can make full use of the existing data, provide a robust and flexible and
adjustable optimal load recovery scheme, and balance the economy and safety in the recovery process. The results show
that the proposed method can effectively guarantee the coordinated optimization of HVDC transmission power and the
safe and orderly access of load, and eliminate the operational risk caused by uncertainty.
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different sample sizes

BEAK A i Thl/s FEAK I il /s
1000 5.006 20 000 5.142
5000 5.117 50 000 5.069
10 000 5.168 — —

2) DA o3 P B2 ) 5%

A 7 2K p AR PR IR R 2 4 1 22
Ko N T HEBANR % A O AL (s, i
BT p W5, RN, O 78 KU
TR AL & R, [HDE k=10, FREIWKE T EIE 3
JIT7s o DR 73 2 2 00 AR W R SR 0 A R 252 7K
P, N P AT R R, BIMRE
W dpeimn, (A Atk i 72 o B XRS5 R (R RIS
FEMR . WSS 2 A AR, S5 1K) A7 g P
HESAPTEIR. AR AR FRWRE T %+
Gfp PR AR B AN, L A SR A2
FERI S (K. AEMCERERE A, R EEE W] LIRS
IR i 2306 B ) XU 240

R3 FRERBKFTHREAR

Table 3 Recovery schemes under different confidence levels
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