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A Study on Optimal Power Flow Method for Inctergrated
AC/DC Systems

‘B.C. An. Y. P.Wang. D. Y. Hur. H. H. Chong. S. W. Joo
Dept. of Electrical Enginesring Dong-A University

Abstract - This study established AC-DC
system model including DC Link, and then DC
Link equation was derived from the model. The
equation was Included into the calculaticnal
algorithm of AC system and solved using fast
decoupled method. To minimize the line loss of
AC-DC system, optimum theory was applied to
the equations.
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Fig. 1 Basic model of an DC interconnection
which includes two winding convertor
transformers and filters at terminal busbar
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Fig. 2 Equivalent circuit of the basic model of
an DC interconnection
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Fig. 3 Model system
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Table 1. Line data for model system (100
MVA baselp.ul)
REIERET

dfolde | MFAed

°0.02000+70.06000 ; 0.00000+10.03000'
0.08000+j0.240000.00000+j0.02500"
10.06000+j0.180000.00000+j0.02000
10.00000+30.00000  0.00000+j0.00000
\O 04000+30. 19000 0.00000+30.01500:
10.01000+30.03000 o 00000+j0.01000°
|0.08000+10.24000| 0.00000+10.02500°
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Table 2. DC Link data

T
H

Xm Xn Rdciami}angd«‘miéni
0.0600.25010.0601.000| 110 | 7.0 = 75

Table 3. Bus data for model system{100MVA
base[p.ul)

A 4| Generation Load

2718 Po Qg PL QL |
1 | 1.06 [0.00000 0.00000]0.00000 ' 0.00000]
2 | 100 |0.40000  0.30000 | 0.20000  0.10000
3 | 1.00 {0.00000 ! 0.00000 | 0.45000 | OlaOOO
4

5

1.00 |0.06000 | 0.00000 | 0.40000 ; OO:)OOO
1,00} 0.00000 | 0.00000 | 0.60000 | 0.10000 '
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Table 4. Computed power flows
Azi2dz] PIMW] Eﬁz} PIMW]
W3 H 4 QIMVAR] (3 4] QIMVAR] ¢

|1 |1-2] 707 34|2-1] -698 - 7.4
2 |1-3] 630 1623 - 1| -599 -121
3 12-3] 605 182{3 -2} -383 -155
4 12 -4 -484 -87/4 -2 4768 1560|
512-5| 780 181|5-2) -756 -140,
6 13-4 732 126/4 -3
7

-726 198\
4-51-155 -8115-4] 157 40!
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Table 5. Voltage and power for each bus
(100MVA base[p.u.])

o odlagp XAY | wag
p Q P | Q

1 | 1.0600 | 1.337 | 0196 | 0.000 | 0.000
2 1 1.0435 | 0.400 | 0.030 | 0.200 | 0.100
3 109780 | 0.000 | 0.000 | 0.450 | 0.150
L4 09666 | 0.000 | 0.000 | 0.400 | 0.050
5 109944 | 0.000 | 0.000 | 0.600 | 0.100

Table 6. Output of DC Link

{ E'n En ¢m f ¢n ¢'m ¢n Vdm Vdn Id

11.037/1.038/0.20 1 0.27 10.18210.325| 1.371 | 1.350 [0.350

4.2 AC-DC HH=RAIL 21}

Table 7. Voltage and power for each bus
(100MVA base, [p.u.])

o = Ao i e
=dd 4 Ps Qo P QL
1 1.2691 | 1.293 | 0.022 { 0.000 | 0.000
2 1.2602 | 0.400 | 0.300 | 0.200 | 0.100
3 1.2103 | 0.000 | 0.000 | 0.450 | 0.150
4 1.2013 | 0.000 | 0.000 | 0.400 | 0.050
5 1.2234 | 0.000 | 0.000 | 0.600 | 0.100

Table 8. Computed optimal power flows

Az 2AZH PIMW] (m4zZH PIMWI]
U3 4 4| QIMVAR] |3 & QIMVAR]
11 1-2 714 -85 | 2-1 |-705 16
2 | 1-3 | 579 107 | 3-1 |-557 -118
31 2-3 1604 135 | 3-2 |-589 -150
4 | 2-4 i-4555 -7.8 | 4-2 | 45.86 17.86
51 251773 126 | 5-2 (-75.7 -124
6 | 3-4 | 697 118 | 4-3 |-69.3 -137
7 1 45 |-157 -93 | 5-4 | 1568 24

Table 9. Output of DC Link
Em En bm ¢n ¢’m Sbn Vdm Vdn Id
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e
2
2

1
1.26]1.29/0.18:0.3010.16{0.37/1.67{1.66;0.27
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