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Fig.1 Schematic diagram of UHV AC/DC interconnected system
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Table 1 AC/DC transmission modes
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Fig.2 Equivalent model of UHV AC/DC interconnected
system( Area B—Area A)

TEXHE B 7] XA X LAY TR o0 B, Z A KA
R LI K A A B e ] 5 SRR a8 sl e
W

1 1 \u,u
(+j” sin(6,~6,)=P,~PLsin ' (1)
A XAB

Hdr §"=6,-0,;M, M, 5358 X3 A B EEH K
HALI ;PN SR K 5 Pl sin 8" 253 HL 1

R (1) BRI AR rEh L WK 3, B, 8, %)
iz AT 2R A

5
H3 FEEHTR TS E RGN RS0
(R B X A)

Fig.3 Power-angle characteristic curve of equivalent system under
synclastic transmission mode( Area B—Area A)
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Fig.4 Power-angle characteristic curve of equivalent system
under differential transmission mode( Area A—Area B)
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Fig.5 System characteristic curves after occurring blocking fault
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Table 2 Simulative results after occurring blocking fault
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Table 3 Separation conditions of Changnan Line with different
initial power when Shanglin DC is blocked
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Table 4 Separation conditions of Changnan Line under

three DC blocking modes
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Fig.6 Comparison of security constraint of Ximeng network

with DC modulation of different control quantities
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control coping with severe DC blocking faults
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Stability characteristics and coordinated control measures of multi-resource
for DC blocking fault impacting weak AC channel
YUAN Sen',CHEN Dezhi’, LUO Yazhou’ ,REN Jianwen',SONG Yunting’,JIA Lin’,ZI Peng’ , WANG Qing’,
LI Zaihua® ,ZHANG Chen”,LI Yuanyuan®, YUAN Hengdi' ,HUANG Xianan®
(1. School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China;
2. China Electric Power Research Institute, Beijing 100192, China;
3. North China Branch of State Grid Power Dispatch & Control Center, Beijing 100053, China)

Abstract; Under the background of strong DC and weak AC in the transition period of power grid construction,the
operation risk , the difficulty and cost of prevention and control for the DC blocking fault impacting on weak AC chan-
nel are further increased. Therefore ,the researches on the related characteristics and prevention and control measures
need to be deepened and refined urgently. Based on the actual power grid, the stability risks of the DC blocking fault
impacting on weak AC channels are simulated and analyzed from the following three aspects:the coupling risk be-
tween the weak AC channel and the faulty DC in the different directions of transmission and reception,the risk of
bearing the DC impact for the AC channel with different initial power and the impact risk of single DC blocking and
multi-infeed DC blocking with different transmission power. The traditional load shedding safety control methods co-
ping with the above impacts have shortcomings of simplification, excessive cost, and so on. The characteristics of
multiple safety control resources including pump shedding of pumped storage , emergency modulation of DC power,
precise load shedding are sorted out and analyzed. The optimization model of multi-resource coordinated control is
established , the action sequence of the multi-resource is determined heuristically, and the determination method of
multi-resource control capacity is proposed. Simulative results of the actual power grid verify the validity of the pro-
posed multi-resource coordinated control strategy and the effectiveness of reducing the control cost.

Key words: strong DC and weak AC;DC blocking; pump shedding of pumped storage ; precise load shedding; emer-
gency modulation of DC power ; coordinated control ; stability



