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Fig.6 The h’th harmonic circuit simulation
diagram of power system
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Table 1 Parameter setting value and measured
value in simulation system
RYAG R ARE T 2 A X HH A

Uy, 300 V 83°

Upee 120.84 V -2226.1°

[ e 9.92 A 89 315.06°

Z 42.19 Q 5.467 7°

Zan 223.6 O 26.565 1°

I, 0.122 1 A 84 751.86°

T 9.80 A 89 371.85°
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Table 2 Comparison of calculated
and measured results

WS HEEA WEEA WEE/ %
I, 0.113 9 0.122 1 6.720
I 9.67 9.80 1.327
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Fig.7 Schematic diagram of measuring
system of the case
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Fig.10 The active power of 11th harmonic
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Fig.11 The reactive power of 11th harmonic
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Fig.12 The power factor of 11th harmonic
F=3 H1AHE
Table 3 Filtered data of first sets
i %) /Y EEHR/A M2/ ()
17.57.00 528.91 11.93 84.35
17.58.00 243.02 5.4 84.26
£4 H2mHE
Table 3 Filtered data of second sets
o %1 IR /Y S /A MR/ (0)
18:12:00 157.19 3.388 83.15
18:13:00 451.89 10.297 83.87
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Fig.13 The RMS of background harmonic voltage
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Fig.14 The 11th harmonic impedance of user side
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Fig.15 The equivalent current background for
harmonic source user side injection
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Fig.16 The real harmonic current
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Fig.17 The harmonic active power

responsibility of user
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Table 5 Part of the system equivalent

harmonic impedance

I %] Z, &fE/Q Zj K/ (%)
17:30:00 43.862 83.680
17:31:00 43.746 83.263
17:32:00 43.900 84.060
17:33:00 44.012 83.827
17:34:00 43.390 83.638
17:35:00 43.636 83.592
17:36:00 43.868 84.180
17:37:00 44.572 84.231
17:38:00 44.632 83.981
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Isomeric double configuration scheme of medium and

low voltage protection and control function
YU Qunbing', TANG Tongfeng”, JIN Zhen', XU Shu', SONG Zhongpeng'

(1. NR Electric Co.,Ltd.,Nanjing 210012, China; 2. State Grid Huaian Electric Power Company , Huaian 223002, China )
Abstract : For distribution networks below 110 kV with power supply task as main, it’'s generally protected in remote backup
mode, that is, the protection device is a single configuration. However, When the main protection is refused, the remote
backup protection can't selectively eliminate the fault, which reduces the reliability of power supply to some extent. Therefore,
it is necessary to study how to improve the protection selectivity in remote backup mode. In addition, when the integrated
protection and control equipment is abnormal, protection and remote control function should be blocked, resulting in the
primary equipment runs without protection for a long time. Based on technology accumulation of smart substation, this paper
introduces an isomeric double configuration scheme of medium and low voltage protection by adding the intelligent interface to
realize redundant configuration with lower cost. This scheme can solve the above problems and ensure the selectivity of remote
backup protection.

Keywords : remote backup protection ;isomeric double configuration ;intelligent operation module ; power over ethernet ; combined

network of MMS and GOOSE
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Index definition and calculation method of harmonic active power responsibility
GUO Min, CHEN Weidong, JIN Qingren
(Electric Power Research Institute of Guangxi Power Grid Co.,Ltd.,Nanning 530023, China)

Abstract: The key to harmonic pollution control in power grid lies is the identification of harmonic pollution responsibility.
Aiming at the disadvantage that the traditional harmonic voltage responsibility index is difficult to be implemented into economic
accounting, this paper puts forward a definition of the true value of the harmonic active power as a measure index of harmonic
responsibility, and discusses its calculation method. In the process of discussion, the equivalent circuit principle and
superposition theorem are combined, and the method of double dominant fluctuation difference quotient impedance based on
relative phase angle is used to complete the definition and calculation method of harmonic active power responsibility. The
calculation of practical cases show that the harmonic active power responsibility index can not only reasonably and quantitatively
pay attention to the harmonic pollution responsibility of the side harmonic source, but also is simple in calculation, which is
conducive to economic accounting.

Keywords : power quality ; harmonic pollution ; harmonic active power responsibility ; active power direction method ; double domi-

nant fluctuation difference quotient impedance ;real harmonic current injection

(438 7 )



