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Table 1 Parameters of each converter in the system
ZH Hld
Fuli A Rk D/ MW 3000
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WS 3 A P RS/ [ JT - (kW-h) '] 0.6
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Mt B 3R s/ [ T8 (kWeh) ™' ] 0.7
Ml C BT Dy sk MW 750
Ml C P as /[ IG - (kW-h) ') 0.5

M35 C T IA 1%/ MW 12375
M C B BT A A/ (6 (RWh) '] 0.3

Mk D 7 far SR Tk /MW 975

Ml D PRy G/ [ g (kW-h) 7] 0.6
PN R AT YN THIIE A 750
M D S REREA/ [T (kW -h) ™' ] 0.9
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Fig.7 Multi-terminal flexible interconnection
system simulation model
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Fig.8 Active power and DC side voltage of each
converter station under rectification state

*2 BREKESTEHERANARELENFEHKE
Table 2 Average return of redundancy in
each period under rectification state T
Bt obruiies  fEmnElGas 2
42 187.50 39 750.00 2 437.50
48 750.00 40 400.95 8 349.05
49 237.50 40 797.40 8 440.10

0 min—3 min
3 min—6 min

6 min—9 min

0 min—3 min B B, M4 SO LA RL Y T3
RGN M Tk A NG C A e R IL F4R ML, &
uli AR ARG T AT BN -2 475 MW [§ 5
-1987.5 MW,
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F-T50 MW ; A3 D 4% FL i U] Bk 171 47 55.19 MW, )L
ELI R D% 169.81 MW, Hifif g ¢ B LU K
T2 -750 MW fi it o i SCrhor e )a , sk C A58
REVR AN D BfE REXT R e E AT D26 54% , AN T Y)
BRiafmr. Ful A ml BRI AR K P % -2 850 MW ;
Mt B N EEZR B3 3R 3 000 MW ; A3l C H7RE TR
W -1 237.5 MW, fit 25 5 B £ i J5 [ BE 4R 45
AN -487.5 MW AT I3 S48 s ki D i RE 0t
PRI -637.5 MW, \EEEZR 5% HY 1% 337.5 MW,

6 min—9 min I} B¢, A3t B 171 fif 2 F8 7 5K i —
A 3375 MW, LGk, Ful A P28 R
2 H R Kt ) %6 -3 000 MW 5 2 1 RHIE R 4E IE
WIsAT, Nl B % LU DIBR 171 ff 465.52 MW, ABEZR
BRI 2 909.48 MW 5 Ml C 1) BE U ) 47 fip
PeAit oy #2 - 750 MW M\l D 4% L ] I B A e
134.48 MW , D\ 7 B 48 1 T % 90.52 MW, L fig
REE B LU KT -750 MW 4 s o i I Sch s ik,
TEMG C B RE VR FI 3G D (A REXT R G472
B HUIBR D m AT, Fuh A mBREZ AT A K
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Fig.9 Active power and DC side voltage of
each converter station under inverter state
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Table 3 Average return of redundancy

in each period under inverter state T
A B RGN RRC N (5 WIRPN & ZAE
0 min—3 min 74 062.5 74 062.5 0
3 min—6 min 115 125.0 97 125.0 18 000
6 min—9 min 117 375.0 97 125.0 20 250

3 min—6 min BBz, il C Fr g i 13 =
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2ot A 1 500 MW 3 pAili D A BE Bt 78 F I M o)
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6 min—9 min I B, Nt C BT REUR Y Jy 3 =
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Master-slave control strategy of flexible DC interconnection system

considering capacity margin of master station
WANG Chuyang, ZHANG Qiuyue, ZHANG Li
(College of Energy and Electrical Engineering, Hohai University , Nanjing 211100, China)

Abstract:; The flexible DC interconnection technology can effectively improve the power quality of the power grid,and enhance
the reliability of power supply,thus improving the level of new energy consumption. In a flexible DC interconnection system with
master-slave control ,sudden load increase and short-term fluctuation in new energy output are likely to cause the actual power of
the master station to exceed its capacity. It is difficult to timely suppress power fluctuation through traditional power limiting or
scheduling methods, which leads to abnormal DC side voltage and threatens the stable operation of the power system. Therefore,
a master-slave control strategy that takes into account the capacity margin of the master station is proposed. The strategy
optimizes the operation mechanism of the master station and incorporates the capacity margin factor into the operation mode of
the master station to adjust the voltage of the master station. The loop structure and variable definition of the loop are added. A
closed suppression loop based on overcapacity power is added, which ensures the continuous regulation ability of the main
station to the DC bus voltage. Since the master station needs the coordinated operation among the slave stations when balancing
the system power,a power support mechanism among the slave stations is introduced based on the traditional operation mode and
original scheduling of the slave stations,and a system under the constraints of system power balance and other constraints is
established. The multi-objective optimization model with the smallest system economic loss and the smallest source-storage
equipment loss is established , and the non-dominated sorting genetic algorithm- [l (NSGA-1I ) is used to solve the optimization
model quickly. Finally, it is verified by simulation that the proposed strategy can effectively prevent the overcapacity of the
master station and ensure the stable and efficient operation of the flexible DC interconnection system.

Keywords : flexible DC interconnection system; master-slave control; power capacity margin; slave cooperative control; power

support ; optimal power flow
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