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Multi-source Reactive Power Control and Short-circuit Current Correction Strategy for
Urban Power Grid Considering VSC-HVDC
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Abstract: There are a series of problems in urban power grids,
such as limited power supply capacity and insufficient reactive
power reserves. Concerning reactive power control, VSC-HVDC
is incorporated into the coordinated control system of traditional
reactive power support sources (generator, camera adjustment,
and switching capacitor) of the urban power grid by using the
advantages of VSC-HVDC dynamic reactive power transfer
in a fast and flexible way. The advantages of the fast response
of flexible direct transient voltage control and the low cost of
traditional VSCs are fully exploited. A multi-source reactive
power CO control strategy for an urban power grid was proposed,
and its effectiveness was verified in an actual power grid
simulation. Considering the risk of over-standard short-circuit
current caused by VSC-HVDC connected to an urban power grid,
the calculation results of the remote fault scenario of VSC-HVDC
are conservative according to the existing short-circuit current
calculation methods. This paper presents a simplified calculation
method for short-circuit current considering the influence of
VSC-HVDC access, which can meet the needs of short-circuit
calculation accuracy in the case of remote faults of urban power
grids and support the engineering calculation of short-circuit
current in actual power grids.
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Fig. 1  Schematic diagram of VSC-HVDC system applied to
urban power grid
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Fig. 4 Reactive power output characteristic of the phase modifier
under typical faults
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Fig. 5 Action logic of coordinated control method

2.2 ZBIRAINIEFIRISAESEPRETHEE RN S A

AR SCLAEIR T L U PSD-BP A EL B Jy hLridy, F
A5 22 R TG T4 ) 5 W 7 S o 3 T e T g T+ 1 43
mEei R, HIRTTERS500 kVIZEH4, 5. 6. 74
500 kVEEZE RAHTE R BN . 3 TiT L A7 34-220 kV
BEHLZM X 1) DAl i4— 6 AR R0 5 6T & ARk
AU AL AN X AL 2D RASh 6 A AR G 2N 7
& EARB AR A HE R IXB;s 3) LASh S OMI &5 £7F .
S 5 AR L A kR 2 X C

DATZ BT L I Ry St I M L B Y
Wi RN, FERE—r XN — Sl , i
Oy IXAX R 1, AR A X BT R i 2, ik
O3 DX CXF ARG 3, B 5 3L i A A 75 12 1000 MW o
Fz AT LI ) = 2R M B4 DL L6

DLZ3t i o R AL 23 IX A BF S X4, A
TR oy TR LR JC T 2 RS AR . IR

5
©

Bo imrEMNE

Fig. 6  Structure of urban power grid
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Fig. 7 Reactive power of phase modifier before and after

emergency control system is configured
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Fig. 8 Reactive power of VSC-HVDC before and after emergency
control system is configured
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control system is configured
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Fig. 11

current calculation
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Table 1
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Short-circuit current level of busbar 2 under nine-node
VSC-HVDC connection
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Fig. 12 Grid structure diagram of a nine-node model connected
with VSC-HVDC
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S PR TR o =0.252 kKA, P SE-YZIBXU £k 1%
PR T FE HL R 1 0, =0.597 KA

£7 TREEAXTUUPHEA T &, ELQFISELHRME
EERERIRKTE
Table 7 ELQ and SE station provide short-circuit current values in
the case of AC connection with PHE as the node

LR ATR 2R FIAT/KA
ELQ-FJ 1] 0.1213
ELQ-FI II[f| 0.1307
SE-YZJB Il 0.298 7
SE-YZIB 111 0.2986

ARG AR 2 P AP 7 R A UK A S
B IR LU O A L, AT TS A X A

BN S ER R P A R FRLIAL L o

Loer r
’ _ ’ _ T VSCf ’
Lisc o = KX oy = X1 o

=0.625%0.252=0.157

f

1
_ ’ _ T VSC.f ’
- k X IVSC,soulh - X If,south
f

THAE M BV H T 2R e A DX S8 e o
PRI 1 4,

’ _ 7 7 ’ ’
ffar — (If,far [f,nonh If.soulh ) + IVSC,f,nonh + IVSC,f,suuth

= (5 1.405-0.252 - 0.597) +0.157+0.373=51.086

’
IVSC,f,south

=0.625%0.597=0.373

4 Zhig

ZIRTIA RO T LATE A AL JAAHLAE
BT i il B = BRI BC S AT O, A SRR B
WAMATCI SRR ZR, B A 4RI Toik 72
I3 KA BSOS RE Sl P i R G4 2 S92
i, P CURAHAL. AR LRI B Y F R T
WRENFIIRCR, Feor KA B A L R 1 s,
PAARAL . JEIR A AR S AL GE 0 IR A i 4 il R AR
APLEY, REMS 1 & S kT v I DX R P G ) 3 g
HHIBEST -

T B N LU B T P PO S 5 R B L )
THE 7 0 AT B OF S0l T R, S R I R % 3 A
FI%) L 45 L UL BRI 5 A 30 A S B ) LI P IR 4
Ho BT L SR B AR IR UK, 1R
ST R T S B A e Y SRR ML AT TARR A T
2%
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