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Study of the Entire Current Differential Protection of EHV
Transmission Lines Based on Electronic Transducer

ZHANG Jian', YUAN Zhen-hai’, GUO Zhi-zhong®

(1. State Power Economic Research Institute, Beijing 100761, China;
2. China National Water Resources & Electric Power Materials & Equipment Co. Lid., Beijing 100045, China;
3. Department of Electrical Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Aiming at these two severe problems OCT faced, temperature excursion and unstable operation that baffle its utility in
power system, the adaptive optical transducing principle and the solenoid collecting magnetic field optical path are adopted to
solve the problems after analyzing the open loop mechanism of OCT. The performance of an OCT is examined by applying the
standard testing system. The results indicate that under the steady state the measurement precision of the AOCT reaches class
0.2, and under the transient state the maximal peak instantaneous alternating current component error of the AOCT reaches class
1. The proposed method can measure the non-periodic component and various AC harmonic components exactly, without
saturation phenomenon. Bergeron model of transmission lines is used to set up the entire current differential protection of EHV
transmission lines based on the electronic transducers. This algorithm considers capacitive current automatically, and can pass
over the compensation of capacitive current. Simulation results demonstrate that the analysis is correct and the algorithm is
reliable. This protection method is suitable for digital substations.

Key words: electronic transducer; EHV transmission line; entire current; bergeron model; current differential protection
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A
No. Dla/kA D2a/kA DIb/kA D2b/kA Dlc/kA D2c/kA
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80 12450 1.1156 0.358 2 12347 03160 0.616 4
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82 1.383 5 12053 04373 1.2200 0.408 0 0.6237
83 13775 1.300 7 0.440 4 12598 03775 0.620 1
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85 14115 1.426 9 0.487 2 13162 03254 0.6607
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No. Dla/kA D2a/kA DIb/kA D2b/kA Dlc/kA D2c/kA
60 0.1890 1.0229 0.064 5 1.016 6 0.1325 1.0167
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62 0.1674 1.0224 0.029 3 1.0149 0.1689 1.019 4
63 02186 0.984 2 0.006 2 1.046 9 02108 0.984 3
64 0.798 5 0345 1 02748 1.165 1 0.1245 1.1339
65 0.993 2 0.1586 0.070 5 1.0273 02135 0.992 8
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76 7.0117 6.744 4 02776 09103 0.1395 1.068 0
77 7.997 4 75504 0.247 6 0.9270 0.159 0 1.042'5
78 8.9382 83341 0.146 4 1.0124 0.1219 0.982 4
79 9.795 1 9.040 8 0.086 6 1.0570 0.1250 0.959'5
80 10.542 8 9.654 4 0.088 2 1.025 4 0.1653 09734
81 11.200 3 10.210 0 0.1137 09738 0.225 1 0.9878
82 11.679 2 10.614 1 0.1421 09355 0.2854 0.988 4
83 11.989 6 10.869 6 0.1163 0.9507 0.288 4 0.9817
84 12.112 1 10.969 7 0.070 1 0.988 2 0.250 1 0.984 9
85 12.040 6 109109 0.083 3 1.0103 02184 0.995 5




- 22 - Jun. 2009 High Voltage Apparatus Vol.45 No.3

a R [3] ZHANG Jian, YUAN Zhen-hai, LI Yan-song, et al. A New
70 40 Method to Realize the Relay Protection of AOCT Following
’ : IEC 61850[J]. 2006 International Conference on Power System
° Technology, Chongqing City, China, 2006(1): 127-128.
2 ’ 141 : , .
s o [J1- , 2007, 33(5): 32-36.
, 5 , , .
[J1- , 2006, 30(23): 61-66.
’ ' [6] . [D].
© : , 2004.
7] [D].
6 , 2005.
(1) (8] . , , -
[J]. , 2005, 25(22): 21-26.
’ © 9] GROSS R, HERMANN H J. Substation Control and
(2) Protection Systems for Novel Sensors [C]/ CIGRE, Paris,
2000: 18-21.

[10] BRUNNER C, OSTERMMEIER A. Serial Communication
between Process and Bay Level [C]/ CIGRE, Paris, 2000:
34-106.

© [11] 1EC 60044 -8. Instrument Transformers-part 8: Electrical

(3) ’ Current Transducers[S]. 2002.
[12] IEC 61850 -5. Communication Networks and Systems in
Substations-part 5: Communication Requirements for Functions

and Device Models[S]. 2003.
[13] WILLSCH M, BOSSELMANN T. Optical Current Sensor
Application in the Harsh Environment of a 120 MVA Power

1] . [J1. . 2005, 33 Generator [C}// Optical Fiber Sensors Conference Technical
(14): 11-16. Digest, 2002; 407-410.
2] , ) ;o [14] , . -
1. , 1999, 27(3): 29-3I. , 2004, 28(11): 1-5.
( 17 )
, 2004.
) 2] : [M].
ANSYS SW-1101W 2001
3] ) 1. , 1998,
’ 34(2): 61-64.
° ’ [4] MOTTERSHEAD ] E. Finite Elements for Dynamical Analysis
1~3 , of Helical Rods [J]. Int. J. Mech. Sci., 1980, 22 (5): 267-
0 283.
, [5]  Mottershead J E. The Large Displacements and Dynamic
, Stability of Springs Using Helical Finite Elements [J]. Int. J.
’ Mech. Sci., 1980, 24(9): 547-558.
' ' 6] . . ., . SW6-1101W
’ ’ ’ [ , 2005, 32(6): 92-96.
(7] . ( 4 Ml : ,
, 2004.
o 8] , ,
1 . 2008(2): 75-78.
: [9] . [M].

[ . [M]. : , , 1990.



