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Abstract: Guanyinyan HVDC project is an important part of asynchronous interconnection project in Southern Power Grid.
Compared to other HVDC projects this project has more operation modes and the lines of inverter station connected to the sys—
tem contain the series compensation whose value is still in studying. Based on the characteristics of this project the equivalent
harmonic impedances of rectifier station and inverter station are studied with NIMSCAN program. For the rectifier station the
characteristics of equivalent harmonic impedance of power system under grid — connected operation mode and island operation
mode are compared. For the inverter station the harmonic impedance of system is separately calculated according to the differ—
ent transmission directions. In the end the influence of the series compensation degree on harmonic impedance parameters is
analyzed.

Key words: harmonic impedance; power system equivalent; Guanyinyan station; series compensation degree

: TM864 tA : 1003 - 6954(2014) 04 - 0053 - 05

NIMSCAN

! 500 kV “x”
2-6
ABB .
SIMPOW Teshmont
NIMSCAN 7, NIMSCAN
PSD - BPA NIMSCAN

¢ 53 .



37 4 Vol.37 No.4

2014 8 Sichuan Electric Power Technology Aug. 2014
NIMSCAN
1
2 o
5 1)
x 600 MW 2015 12 5 ;
. 2)
1 + 500
kV/3 000 MW o o
o 2
2.1 NIMSCAN
3 1)
1) ; NIMSCAN
2) 1
3) R,(n,) =R,(fy) (@, +b1nf+cln; +dln;- +eln;)
o X'(ny) =X",(fo) (ay +byn, +czn; + d2n; +ezn;)
Jo R.(n) oy
R, (/o) X7 ( nf)
" ()
2)
NIMSCAN

Ri(n) =R;(f) (a+ bn;l + cnﬁz)

1 X.(n;) =X:(fo) ny
Ry ( nf) n, s R (/o)
1 0 o
o 3)
NIMSCAN
“m” o
. 4)
50% NIMSCAN
s ég( n) =%( a, +bn, +clnj2»)
1) ’ éj(n) = a, +b,yn, +c,n’)
2) f _U2 2 27 27
; s celn) ny
3) ;b(ny)  n, ; Py ;
o @ U o

54«



37 4 Vol.37 No.4

2014 8 Sichuan Electric Power Technology Aug. 2014
5) .
N 3.1
2 .
1)
2
2.2 ( “N-17)
2 . 1,
4 1
1) BPA . BPA ( Y(1 p.u. = 2756.25 Q)
. .BPA
Ip.u. Ip.u. 1(°) /(°)
2) NIM ’ : BPA NIM 2 0.006 6 0.016 9 40.427 1 81.300 6
. 3 0.006 6 0.016 9 35.803 8 84.649 6
3) 4 0.010 4 0.056 1 45.528 2 84.861 8
NIM . 5 0.0096  0.1093 -46.0195 76.846 1
4) 6 0.009 2 0.1122 -69.166 6 77.3817
o 7 0.003 8 0.073 5 -81.8102 30.1290
8 0.001 0 0.018 5 -80.5329 81.3339
9 0.001 2 0.0337 -25.5028 84.4391
10 0.001 0 0.071 1 -72.6183 88.491 6
11 0.002 0 0.075 8 -46.9859 88.6102
12 0.003 1 0.085 8 -33.253 6 88.3302
13 0.007 1 0.058 0 -30.068 8 88.074 6
0.000 2 0.846 4 -88.1697 89.4250
2)
3
N-1, 2
3 .
2016 3.2
2017 2020 . ( )
2016 N 2017 . ( )
N 2020 . .
50%
“ _1”

e 55 .



37 4 Vol.37 No.4

2014 8 Sichuan Electric Power Technology Aug. 2014
50% 2)
“y_1”
o 4 o
2 4
( ) (1 p.u. = 2756.25 Q) ( ) (1 p.u. = 2756.25 Q)
/p. u. /p. u. /(°) /(°) /p. u. /p. u. /(°) /(°)
2 0.032 4 0.2816 87.522 8 88.382 2 2 0.020 2 0.042 5 39.359 4 74.608 3
3 0.0555 4.506 1 70.590 4 88.794 7 3 0.017 0 0.076 8 -18.2565 73.6051
4 0.088 4 1.8345  -88.8517 83.9742 4 0.016 6 0.0848 -17.0034 87.2435
5 0.1452 3.7927  -89.5830 89.0237 5 0.018 6 0.1963  -30.8173 85.4663
6 0.160 6 1.948 0 -89.769 5 88.9957 6 0.028 0 0.2115 -46.5493  72.560 7
7 0.1230 14.0252 -89.8404 88.7973 7 0.034 1 0.2370 -35.3221 80.1859
8 0.099 3 8.536 1 -89.8706 87.992 2 8 0.0456 0.446 8 -81.988 7 65.168 0
9 0.082 6 18.1831 -89.8823 -51.1615 9 0.0152 0.1719  -80.7194 24.6749
10 0.068 9 0.908 8 -89.8842 -88.4509 10 0.011 6 0.3133 -67.3417 60.027 3
11 0.059 1 0.447 1 -89.8822 -89.3239 11 0.008 1 0.179 1 -66.3577 23.968 8
12 0.051 0 0.296 9 -89.8746 -89.5815 12 0.003 7 0.090 0 -53.3849 48.6659
13 0.044 1 0.2209 -89.8622 -89.694 4 13 0.004 2 0.0951 -36.7878 72.201 7
0.000 1 22,2742 -89.8507 89.606 9 0.000 7 1.236 6 -86.0500 87.8759
1) 3)
“av_1”
3 o
3
( ) (1 p.u. = 2756.25 Q) ( .
. . )
/p. u. /p. u. /(°) /(°) 50%
2 0.012 1 0.054 7 11.746 7 80.384 4 30% 10% 3
3 0.018 8 0.095 6 13.2458  86.3255
4 0.0315 0.178 5 -9.4958 85.632 8 50%
5 0.022 4 0.3932 -55.3656 84.803 8 4 7 o
6 0.041 7 0.587 8 -69.942 6 82.8564
7 0.016 7 0.468 2 -76.607 7 58.203 1
8 0.019 9 0.8200 -83.1665 68.734 1
9 0.010 1 0.470 6 -76.9810 66.478 8
10 0.013 7 0.462 5 -83.4170 51.9108
11 0.0100 0.264 8 -79.440 0 21.8372
12 0.007 2 0.197 4 -62.1651 25.708 2
13 0.007 1 0.1565 -80.9596 61.6262
0.000 4 1.822 1 -89.9614 89.9445 4

« 56



Sichuan Electric Power Technology

Vol.37 No.4
Aug. 2014

50%

10%

50%

50%

o NIMSCAN

50% 30% 10%

Hingorani N G Burberry M F. Simulation of AC System
Impedance in HVDC System Studies J . IEEE Transac—
Tions on Power Apparatus and Systems 1970 89(5 -
6) : 820 —828.

Sumner M Palethorpe B Thomas D. W. P et al. A
Technique for Power Supply Harmonic Impedance Estima—
tion Using a Controlled Voltage Disturbance J . IEEE
Transactions on Power Electronics 2002 17(2): 207 -
215.

J . 2009 35(7): 1780 - 1784.
LV Yang XU Zheng. Network Harmonic Impedance Meas—
urement Using Capacitor Switching J . High Voltage Engi—
neering 2009 35(7): 1780 - 1784.

J. 2012 36
(3): 65 -170.
(T3% 69 |)

e 57



37 4

12

M
M
n
n
M
n
Mn

Vol. 37 No.4
Sichuan Electric Power Technology Aug. 2014
(4)
(5) o
(6) \
J . 2008 32( 10):
45 -48.
( (2012)267 ) R .2012.
( (2010)326 ) R .2010.
§
( ) « ( ) )
( (2010)33 ) R .2010.
( (2008)
255 ) R .2008.
J . 2012 36
(20) :68 —73.
J .
2013 37( 14) : 75 - 80.
() M.
1995.
( 12014 - 06 -03)

2014 8
96
9 329
14 min.
5
( 1) 13 »
(2)
(3)
(L#% 57 W)
6
J.
44.
7
2007 31(18): 1-4.
8
J. 2004 30(11) :

n
Mn
n
n
M
n

2003 27(9):41 -

M
Mn
n
M
n
n
o
n
n
n
n
n

2010 4(5): 24 -26.

EM(1987) AL, R IR, T EHAFTEGAY

EY X R IR &R
B (197T) W EARA, GRIERT, 2R F
FIAEHEGAX B A ARG ABARKRE T,

( 12014 - 05 - 26)

* 69 e



