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Fig.1 Model of AC-DC transmission based on VSC
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Fig.2 Connection between DC grid and converter
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Fig.3 Modified WSCC 9-bus AC/DC
hybrid power system
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Tab.1 Results of AC/DC power flow calculation for VSC
B U, Ly 8/7() M P, Q. U,

VSC, 1.8000 0.3397 4.1010 0.7895 0.6133 0.1000 1.0171
VSC, 1.7842 0.4504 —4.9851 0.8443 —0.8000 — 0.3168 1.0200
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Tab.2 Results of AC/DC power flow calculation for DC grid

& R A iy . T i A St
CipES CipES PIES IES
L1(7-10) 1.800 0 1.7932 0.3397 0.6114 0.609 1
L2(11-10)  1.7999 1.7932 0.2222 04000 0.3985
L3(10-5) 1.7932 1.7842 04504 0.8076 0.803 6
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Tab.3 Results of AC/DC power flow
calculation for AC branch
1-4 0.5221+j0.1392 0.5221+j0.1236
2-7 1.6300+j0.2092 1.6300+j0.048 5
3-9 0.8500-j0.0787 0.8500-j0.1193

4-5 0.4520+j0.1089 0.4500+j0.0916
4-6 0.0700+j0.1929 0.0694+j0.1893
6-9 -0.8306+j0.1547 -0.8577+j0.0368

7-8 1.0167+j0.0256 1.0082-j0.0464
8-9 0.0082-j0.2140 0.0077-j0.2186
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Tab.4 Calculative results of generation output
Akl i iy Ty <
G, 0.522 1+j0.1392
G, 1.6300+;0.2092
Gs 0.8500-j0.0787
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Tab.5 Calculative results of AC node voltage

WA HL I {E ARBLSf /()

1 1.0400 0

2 1.0250 16.190 0
3 1.0250 9.0200
4 1.0327 -1.600 0
5 1.0200 -3.6356
6 1.014 4 -1.7800
7 1.017 1 10.580 0
8 1.009 4 6.5100
9 1.030 6 6.320 0
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Power flow algorithm for AC/DC system with DC sources and loads
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Abstract ;

A uniform iterative algorithm of power flow calculation for AC/DC system based on VSC

(Voltage Source Converter) is proposed with the consideration of light HVDC technology. The correction

equations of the Newton-Raphson method are deduced for AC grid,VSC and DC grid respectively. It can be

used for the power flow calculation of AC/DC system with DC sources and loads. Simulative results for the

modified WSCC 9-bus AC/DC hybrid power system demonstrate its correctness and validity.
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