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of generator
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Table 3 Comparison of steady-state frequency
after cut-off of generator

oo RSHR PSS/E I 4ixd ARRS
[ - - .

W{E/He SR/ Hz  iR2%/Hz IR2E/ %

YIPL#EE  59.3759  59.391 0 0.015 1 0.025 4
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Table 4 Comparison of injected power of DC nodes

e HEAFI HEATI
T ARXEYE: PSSYEfHE AXHEDE  PSS/EfiHE
11 1.499 9 1.500 0 0.726 8 0.758 7
12 ~-1.412 1 ~1.4718 0.684 2 0.744 4
21 -2.265 1 -2.266 9 0.247 1 0.153 8
22 23265 23300 -0.564 0 -0.620 8
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Table 5 Comparison of prediction results and
total time-consuming between two algorithms

GRS TSR/ He  MAERT/s
AR 59.375 9 0.032 8
(GRS 59.295 8 0.021 0
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Prediction algorithm of steady-state frequency after disturbance for hybrid AC/DC
power system based on wide area measurement

HU Yi',WANG Xiaoru' , Al Peng' , TENG Yufei’
(1. School of Electrical Engineering,Southwest Jiaotong University , Chengdu 610031, China;

2. Electric Power Research Institute of Sichuan Power Company of State Grid Corporation of China,Chengdu 610072, China)
Abstract ; With the extensive application of DC transmission project, the hybrid AC/DC power system has become
the development trend of power grids. A fast prediction algorithm of steady-state frequency after disturbances is pro-
posed for hybrid AC/DC power system with different types of HVDC ( High Voltage Direct Current). Based on the
instantaneous data after disturbances from wide area measurement system , the steady-state frequency prediction equa-
tion of the hybrid AC/DC power system is obtained from the simultaneous equations composed of the generator
governor equation ,the equation of load static model , the network equation of system and the steady-state model equa-
tion of converters,the DC network equation and the control equation of different types of HVDC system. The Newton-
Raphson method is used to solve the simultaneous equation, and then the steady-state frequency after disturbances
can be calculated accurately and quickly. A typical 22-bus hybrid AC/DC power system is simulated and analyzed,
and results verify the accuracy and applicability of the proposed algorithm.

Key words : hybrid AC/DC power system ; steady-state frequency prediction ; wide area measurement system ; Newton-
Raphson method
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Table B1 Iteration process of related electrical parameters of typical nodes
(a) ARG

. 2 .
Vavi Yor SIN(S; +ayscr) = (14 Vavi ) M Yy sin aygcy }

Vs [2) Vs Os Vis 015 £ 020 w
1 0.9572  -0.2457 0.9415 -0.4123 1.0303 -1.1368 0.9708 -1.1608 1.0000
3 0.9156 -0.2978 0.8943 -0.4541 1.0284 -0.4820 09776  -0.8299  0.9829
6 0.7790 -0.3143 0.7642 -0.5671 1.0288 -0.6970 0.9770 -1.0482 0.9764
9 0.7488 -0.3177 0.7304 -0.5905 1.0279 -0.7526 0.9760 -1.1093  0.9655
12 0.7446  -0.3181 0.7256  -0.5937 1.0278 -0.7605 0.9758 -1.1179  0.9763
15 0.7443 -0.3182 0.7252 -0.5940 1.0278 -0.7611 0.9758 -1.1186 0.9773
17 0.7443  -0.3182 0.7252  -0.5940 1.0278 -0.7612 0.9758 -1.1187 0.9774
(b) HIL A%

IERIREL ViLz Lo k2 cost 02 Vavi Lavi 01 M Pgevi QOsvi
1 0.9984 14837 1.0340 0.9201 0.4683 2.0239 -1.1216 -0.1949 0.8876 -2.2723 -2.4266
3 0.9512  1.5001 0.9997 09141 0.4523 2.0162 -1.1259 -0.2265 0.7132 -2.2652 0.1714
6 0.9384 1.5048 0.9994 0.9141 0.4512 2.0091 -1.1299 -0.2260 0.7149 -2.2657 0.1464
9 0.9384 1.5048 1.0003 09141 0.4512 2.0069 -1.1311 -0.2260 0.7149 -2.2650 0.1473
12 0.9384 1.5048 1.0004 09141 04512 2.0069 -1.1311 -0.2261 0.7145  -2.2652 0.1530
15 0.9384 1.5048 1.0004 09141 0.4512 2.0069 -1.1311 -0.2261 0.7145 -2.2652 0.1535
17 0.9384 1.5048 1.0004 09141 04512 2.0069 -1.1311 -0.2261 0.7145  -2.2652 0.1535
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