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Steady voltage stability analysis of AC/MTDC system
with transformation in different operation modes of converter
JIANG Zhi-yong, HU Lin-xian, YU Ting
(College of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001,China)

Abstract: In the steady voltage stability analysis of the AC/MTDC system, in order to consider the transformation in different
control modes of the converter, all kinds of control modes in the paraliel MTDC transmission system are analyzed in this paper. And
the integrated strategy of the transformation in different control modes is also proposed. The voltage stability is analyzed in the
continuation method, after considering the power limit of the generator and the control modes switching, which is caused by the
change of operating conditions. This method is tested in the New England 10-machine-39-bus system, which is added a 3-terminal
DC transmission line. It’s proved that the control mode transformation in continuation method caused by the change of operating

conditions can be settled correctly by the presented method.
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Fig.1 Transformation for control mode of converter
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Fig.2 Process of continuous-power flow operation
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Tab.1 Generator limits

Generator Prnin~Prrax Ormin~COmax
30 2.4-4 -1-2
32 4~8 -2~4
33 4~8 -2~4
34 3.5~7 -1.75~3.5
35 3.5~7 -1.75~35
36 3.5~7 -1.75~3.5
37 3.5~7 -1.75~3.5
38 5~10 -2.5~5
39 6~12 -3~6
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Tab.2 DC controller parameters

CI Ccv Ccp ce Kr
Ci 0.436 1.25 0.5 5 1.0+0.015x10
C2 0.48 1.25 0.6 5 1.0£0.015x10
C3 0.82 1.25 1.1 15 1.0£0.015%x10
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Tab.3 Converter limits

onin~Tax Venin~Vinax Ormin~Brmax

Cl 0.05~0.55 1.23~1.26 5-25

c2 0.06~0.60 1.23~1.26 5~25

C3 0.11~1.15 1.23~1.26 15~25
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Tab.4 Initial DC control mode

Bk Cl1 C2 C3
mEEH CI Cl Co
MG ERBELL 1.0 1.0 1.0

HEIEE =1.0x10°, VIERESTELERR
x5, VIEEKEHR 0.5, 25t 6 IitEERIIEEE
A, k6, HERMAERLET,

£S5 MBETRITHER
Tab.5 Results of initial operating point

A=0 Cl c2 C3
Py 0.548 255 0.603 689 1.149 84
Qa 0.212 435 0.257 698 0.491 493
Va 1.257 47 1.257 69 1.25529
Iy 0.436 0.48 0.91
G5 8.418 36 15.887 15
Kr 1 1 1
Mode CI CI ce
Ve 1.003 6 1.017 68 1.01595
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Tab.6 1 and DC control mode of operating points

FFHK B
C1 c2 C3
B B

HHEA0 0 -0.651 279 Cl Cl Co
WEML 0295602  —0.586 201 CI cp cv
EH2 0341637 -0.519 377 CI CP cv
WESI 0379683 0450149 Cl CP Ccv
FEA4 0409998  -0.334 840 cv cp CcP
HEAS 0429608 251107 co CP Cp
HEA6 043009  -4.60X10* Co cp CP
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Tab.7 Results of the voltage collapse point

1=0.430 096 Cl 2 C3
Py 0.502 314 0.6 1
Os 0.192 993 0.210 259 0.504 443
Ve 1.149 89 1.150 31 1.1477
Iy 0.436 837 0.521 598 0.958 435
84 5 5.16729 158179
Kr 1.15 1.09 112
Mode ce cp cp

Ve 0.797 162 0.832 207 0.838 975
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Tab.8 Results of different initial control modes

Cl C2 C3 J:bo =
1 Ci Co 0.430 096
1 ce I 0.430 053
ce cp Cl 0.430 052
CP CP cv 0.429 808
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Tab.9 Results of different voltage compensation modes

Ny AMEHR 2 MEHHA 3
A 4 0.430 096 0.431 371 0.432 114
BB P, 0.797 162 0.811 807 0.815 115
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