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Tah 3 Measured data of three-phase from FTU and TTU
I— ' [RV ar 1RV A
a b c a b c a b [ a b c a b c

3 567 296 271 100 395 499 Q0574 045 0210 210 220 200 092 099 084
5 396 389 91 223 225 450 0573 0456 0200 122 125 123 090 098 080

1-22507 170 815 647 175 239 1839 152 121 397 400 392 09 068 051
2-31531 1044 484 399 1032 143 250 242 234 078 09 059

4
Tah 4 Positive and negative sequence components relved fram three-phase data

[V [RV ar IRV A

3 2 683 54 04 4 2668 6 040 7. 9991 6 352 6 30e-4 0 08564
0 391 38 778 04449 21 966 7. 9990 6342 7.3%- 6 0 072

6 091 245, 619 6 878 57. 857 8 000 6 373 115 396
2-3 5428 147 738 3 807 36. 183 0 83 23 9
5
Tah 5 lterative results of state estimation

1 2 3 4 5 6
APy, -32 0798 -83676 -1099 1 0.306 9 1 177e- 4 1 852e- 6
AQy, -39 804 3 -10.3827 -13636 0 380 6 1 456e- 4 2 298e- 6
A (13) - 21 606 9 - 45552 -7.340e-2 -3593e-3 5 34le- 8 1 104e- 9
Av, -30000 1 747 8 1 501 8 -2 219%- 3 -1 288e- 4 -1 098e- 4

A Py 5 428e- 3 Q1773 03671 -1 065e-1 -1 83%-4 1 738e-5
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5
1 2 3 4 5 6
AQy 3 806e- 3 0 1870 Q0 398 2 -1 237e-1 -2 149%- 4 2 018e- 5
A (13) 6 868e- 7 -188e-3 -6 903e- 3 -4 475e- 4 -5 793e- 8 5 413e- 9
Ap, 2 683e- 3 2 759e- 2 7.419 9e- 2 -3 716e- 2 1 915e- 5 9 627e- 6
AQ; 4 266e- 3 4 983e- 2 8 386e- 2 - 8 59le- 3 -3 847e-7 1 195e- 5
A(|§) 3 969%e- 7 -7 98le-5 -2 707e- 4 -2 69e-5 1 594e- 9 2 44e-9
Av, -2 0009 2 175 1 499 9 -9 436e- 4 -1 819%- 4 -1 855e- 4
AP 3 90%- 4 -5 073e- 2 -01051 2 719e- 2 5 559e- 5 -1 444e-5
AQs 4 440e- 4 -4 028e- 2 - 8 368e- 2 2 163e- 2 -4 434e-5 -1 149e- 5
A(Ié) 5 476e- 9 -1 247e- 4 -4 243e- 4 -1 829 -5 -1 374e-9 -3 413e- 10
Avg -20010 2 146 8 1 446 4 1 121e- 2 3 022e- 4 2 855e- 4
Vq 6 2520 6 498 2 8 002 2 8 000 1 8 000 1 8 000 1
V, 57930 6 4399 80151 7.999 8 7. 999 8 7.999 8
9, -8 324e-7 -2 55le- 6 -9 8%e-7 -1 429e- 6 -1 43le-6 -1 43le-6
Vs 58239 6 499 1 8 000 0 7.999 2 7.999 2 7.999 2
6, -7 444e- 5 -2 342e- 4 8 698e- 5 -1532e-5 -1 552e-5 -1 552e-5
V4 5 846 3 6 5419 7.989 0 7. 998 6 7.998 7 7. 998 6
9, 5 023e- 5 1 741le- 4 -1 16le- 4 -2 369e-5 -2 393e-5 -2 3%e-5
Vs 58521 6 552 5 7. 986 8 7.998 7 7.998 7 7.998 7
6, 4 969e- 5 1 725e- 4 -1 169e- 4 - 2 453e- 5 -2 478e-5 -2 478e-5
1 )
) 0, = 6
Q 5, 6, 6, Q5
6
Tah 6 Camparin of calculation results
Vi 8, \ 0, Vs 0, \ 8, Vs 05
8 000 1 Q 500 0 79999 049999 79992 049999 79987 049998 79986 0 499 98
8 000 0 0 500 0 7.9997 049999 79992 049998 79990 049996 79906 0 49997
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Q 578 57 RV, " Beijing Hydraulic and Electric Power Press, 1995
3x(Q 0005529+Q 57857) =1 738 KW (3] 11989, 13(5): 35-4Q
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JN Xiao-ming, LI Xingyuan, L U Hong-cheo, et al

M AS coordnation strategy between generator controllersand DC controllersHVDC system

L U Qun-ying', L U Tian-gi*, L U Xiao-jiang', L U Qi-fandf
(1 College of Electrical Infomation, Sichuan University, Chengdu 610065, Ching; 2 Chengdu B ranch,
China Science Institute, Chengdu 610065, China)

Abstract: Acoording o the low-frequency pover ocillation in AC link lines caused by the not-coordinated DC controllers and genera-
tor controllers in AC/DC grid, an goproach of the parameter-constrained nonlinear optmized algorittm combined MAS isproposed In
thismethod, both DC controllers and generator controllers are regectively deputized by different Agents The paraneter-constrained
nonlinear optimized algorittm is enbedded in every Agent  finish the local paraneter optimization analysis, and then provide then ©
the coordination Agent By the coherent coordination, the optimal regulation of control parameters betveen DC controllers and generator
controllerswill be finished and the damp against the low frequency oscillation in AC link lines is realized under integral coordination
By taking the Gui-Guang and Tian-Guang DC systam of suth grid as exanples, the feasibility of the gpproach is identified

Key words power ysten; DC oontrol;  Paraneter-constrained nonlinear optimum; MAS  wltage o<illation;  coordinated
control
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L ne loss calculation of 10 kV distr ibution network based on
ranote term nal measurenent apparatus

@J Xiufand, L U Qingd’, QUAN Chang-yi*, KANG Hai-zhen'
(1 School of Electrical Engineering, InnerMongplia Industrial University, Hohhot 010080, Ching; 2 North China Electric
Power University, Baoding 071003, Ching 3 Hohhot Powver Supply Bureau, Hohhot 010050, China)

Abstract: Remote teminal measurement units, FTU and TTU, are canmonly designed in soime of lines and at load terminal of public
distribution trandomer to promote the level of distribution automation, which provide full and reliable data for line loss calculating pre-
cily. Thispaper pointsout that three-phase real-time data that acquired by FTU and TTU can be reolved into three sequencesof data
and then state estimation can be made on each sequence of network o get the operation conditions of the whole netvork  Invesment
may be reduced greatly because that state estimation needn't full measurements At the same time, it can make the calculation result of
line lossmore credible Finally, a practical exanple rectifies the method is feasible

Key words distribution netvork;  line loss  state estimation; FTU; TIU



