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Study on AC/DC power flow algorithm considering the switching of DC control mode
and converter transformer ratio

TAN Tao-liang, ZHANG Yao
(School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: Based on analyzing the merits and drawbacks of the uniform and alternating iteration method, an advanced AC/DC power
flow algorithm is presented, which considers the boundary constraint of the DC variables. The power flow equations of the AC and
DC system are all solved by Newton-Laphson method. It makes the Jacobi matrix of DC system reversible. This paper analyzes the
reason why the element of correctional Jacobi matrix of AC system emerges imaginary part during the course of calculation, and gives
the way to adjust the tap of converter transformer. The validity of the method presented is verified by the modified IEEE-39 bus
system. It especially discusses the detailed course of adjusting converter transformer tap, switching the reactive power compensation
devices and changing the control mode of DC system when the node load increases slowly, and analyzes the effect on the voltage
stability limits by the above factors.
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Fig.1 Schematic diagram of AC/DC power system and

converter
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Fig.2 Basic control functions diagram of rectifier
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Tab.1 Load rate of various typical operation modes
l 1IQm | RQm l 1Tm l MT l max
cc-cv 17.7 24.1 28.0 28.4 29.783
CC-CA 16.6 233 24.6 28.8 29.778
28.4
CP-CcV 17.7 24.1 280 ——— 29.966
29.95
28.7
CP-CA 16.5 236 243 ————— 29.963
29.95
l 1IQm | RQmM
ITm
MT
max
2
Tab.2 Power flow data of DC while reaching maximum load
K qu Vd Pd Qd
0.97 20.3° 0.835 4547 2034
4 cc-cv
0.90 5° 0830 4519 1145
|EEE39 23-24 5 ceca 0.97 20.59° 0.835 4547 2058
0.90 5° 0830 4519 1145
0.97 20.15° 0.833 4992 2257
CP-CcV
0.90 5° 0.827 4954 1312
[0.9,1.2] . 0.97 20.13° 0.833 4992 2255
1% 23 24 6 8 0.90 5° 0.827 4954 1312
K a,
3 4 V, P Q
15 2
[0.97,1.17] 1
5°~30°
0.98 1.02 2

10% 504 0.926
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Tab.3 Comparison of results
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v/
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