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Abstract: The phase difference is one of the factors which should be considered when designing multi — circuit transmission
lines with dual voltage 1 000 kV /500 kV on the same tower. A suitable model is established to analyze and calculate the fac—
tors influencing the phase difference. The calculation results show that power system flow and length of transmission line are
the major factors. Under full load the impact of transformer on phase difference is about 5° and the phase difference of 300
km line is about 5°. It is suggested that a phase difference of 10° could be a reference for overvoltage calculation of UHV/
EHV transmission lines on the same tower.
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1 1000 kV /500 kV

1.1

1 . 500 kV
4 x LGJ =500 1000 kV 8
x LGJ - 500
I1 RXGB 1 ¢
2 .
1 I
500 kV 1 000 kV
R/I( Q<km™) 0.014 53 0.007 265
X/I( Q- km‘l) 0.277 453 173 0.273 192 005
G/(S+km™") * *
B/(S-km") 4.004 81E -06 4.038 35E-06

2

2
1.2
500 kV 1 500 MVA 1 000 kV
5 000 MVA 0.95.
I1 A
1) 500 kV

U, =303.11,0°kV I, =1.649 6/ —18.195° kA
UB:U\ _(}A _UA '%J‘B * (R +)X)
=302.944 £ —0.081° kV
@ = —0.081° +18.235° = 18. 154°

1 km 500 kV 0°

-0.081° 18. 195° 18. 154°

2) 1 000 kV .
U, =606.22/0°kV I, =2.749 3/ —18.195° kA

. . . . 1. .
UB=UA_(]4_UA ‘?]B) * (R +jX)

=605.967 £ —0.067° kV
I,=1,-(U, +U,) %jB =2.750 £ —18.243° kA

¢ = -0.067° +18.243° =18.178°

1km 1000kV
0°  -0.067° 18.195°  18.178°
1 000 kV /500 kV 2 500
kV.1 000 kV
. 500 kV 1 000
kV 300 km 5.128°. 2
2 1000 kV /500 kV
500 kV 1 000 kV
/km 1(°) 1(°) (°)
0 0. 000 0. 000 0. 000
1 -0.081 -0.067 0.014
5 —-0.405 -0.335 0.070
10 -0.812 -0.671 0. 141
20 -1.632 —1.348 0.285
30 -2.461 -2.030 0.431
40 -3.299 -2.718 0.581
50 -4.145 -3.411 0.734
60 -4.999 -4.110 0. 889
70 -5.861 -4.814 1.047
80 -6.732 -5.524 1.208
90 -7.611 -6.239 1.372
100 —-8.498 -6.960 1.537
150 -13.048 -10.649 2.399
200 -17.776 —-14.476 3.301
250 -22.653 -18.434 4.220
300 -27.642 -22.514 5.128

ODFPS —100 000 0/1 000
100 000 0/100 000 0/334 000 kVA

(1050/y3) /(52513 +4 x1.25%) /110 kV;
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U,
(%) =18 U, (%) =62 U, (%) =40 ; 3
( + ) 1583 kW
173 kW ° & 3.1
2.1 240 Mvar 80
U (%)« Mvar X, =( 110 x 10°///3) 2/80 000 000 =
Uu, (%) U (%) 50.417 Q X, =50.417 x (1 050/
T 110) 2 =4 593.75 Q.
U (%) =[U, (%) +U, (%) -U, (%)]/2 = 4 .
20U, (%) =-2U, (%) =42 3
U, = 1(()8%) xgix103 =% x%x s 080 085 0.9 0.95
100 =73.5 Q U,~0 Q U, =154.35 O, AP, =1 750 2.361 2.499 2.634 2.763
583 -173 =1 410 kW AP, = 173 kW, R, = 800 2.524 2.671 2.813 2.950
AP, ;Ui (10 = L4101 050 <10° 201727 Q G, = 900 2.851 3.015 3.174 3.324
SN 3 000 000 1 000 3.180 3.361 3.536  3.701
AU];” % 10° :11(32(2)2 x10° =1.569 x 10" Q. 1 100 3.512 3.710 3.900 4.078
1 200 3.846  4.061 4.266  4.457
’ 3 ) 1 300 4.183 4.414 4.634 4.837
1 400 4.522 4.769 5.004 5.218
1 500 4.865 5.127 5.376  5.601
3
2.2 4
- U, __590.106 £ =5.601°
S=1500 MVA cosg = 0. 95 U, =606.22 (X + X7 j(158.35 +4 593.75)

£0°kV 1,=0.82479/ —18.195° kA U, =U, x I,
xjX, =606.22 /0 —0.824 79 / —18.195° x j154. 35
=590.106 £ —5.601°kV U, = U,k
=295.053 £ -5.601° kV .
9=5.601° : @ = -
5.601° +18.195° = 12.594°,

3 .

5.601°

¢ 18 ¢

=0.806 86/ —9.549° kA
@ = —5.601° +9.549° =3.948°
@ = —5.601° +9.549° =
3.948 1, =0.807 246 £ - 1.274° kA
@ = -5.601°+1.274° = -4.327°( ).

S

3.2
210 Mvar
C =37 pk( 12% ) B=wC=
11.618 x107°S, 12%
( 31 )



38 2 Vol. 38 No.2
2015 4 Sichuan Electric Power Technology Apr. 2015
Dividing Frequency — control Method J . TEEE Transac— (1985)
tions on Power Delivery 2009 24( 1) :424 -432.
9  Shuai Zhikang Luo An Zhu Wenji et al. Study on A No— (1957)
vel Hybrid Active Power Filter Applied to a High Voltage SVG ;
Grid J .IEEE Transactions on Power Delivery 2009 24 (1972)
(4) :2344 —2352.
: ( :2014 — 11 - 10)

ALEAZA LA LA LA LA A A At latlallatlatlatllatlallallatlallallallallallallallallallallallallallallallallallallallallallallatlallatlatlaly

( 18 )
012 1
z, =P g 775.744 5 Q
Z’, = -j6901.5 Q 4.
. U, 590. 106 / —5. 106°
I=1, - = =

X +77, " j154.35-j6 901.5
0.848 166 £ —23.971° kA
+23.971° = 18.37°, 2 I, =

@ = -5.601°

0.881 311 2 —29. 629°kA o = —5.601°
£29.629° =24. 028°.
4
BKD -
200000 /1000 960 Mvar
110073 X,=2016 Q.
5 8 o
5
A 0
=1, -t =2.749 34 18, 1950 - 9:2220%

JXe J2 016
2.671 /4 -12.049° kA @ =0°+12.049° =

12.049°,
5
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