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Tab.7 Data of customers’ 3rd harmonic

P S/ (MV-A) Lo /A C/[$- (AT ay bs ks

A 10 8 20 500 15 05
B 20 10 25 800 10 0.6
C 30 3 30 1500 8 0.7
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Tab.8 Data of customers’ 13th harmonic

Jitlal Disimax /A Cisi/[$-(A-d)™] i b3 ki
A 5 15 300 7 0.5
B 6 20 500 8 0.6
C 4 25 800 6 0.6
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Tab.9 Mitigation scheme and integrated loss of
3rd harmonic in current management method

P Li/A Line—Li/A Ly (1) /($+d™) Csi (Lina—13)/($+d™)

A 1.88 6.12 3.79 122.4
B 3.54 6.46 22.72 161.5
C 5.11 -2.11 125.21 0

B /($-d!)  3.79+22.72+125.214122.4+161.5=435.62
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Tab.10 Mitigation scheme and integrated loss of 13th
harmonic in current management method

P i /A Tsimae—= T /A Lisi (Ly3)/($+d™) Crzi (Iisimas —[13,)/($‘dfl)
A 144 3.56 5.01 53.40
B 2.08 3.92 7.81 78.40

C 257 1.43
I /($-d)

25.23 35.75
5.01+7.81+25.23+53.4+78.4+35.8=205.65
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Tab.11 Mitigation scheme and integrated loss of 3rd
harmonic in management method proposed

P Li/A Lie=Fi/A Ly (1) ($+d™) Csi (L= I:)/ ($+d ™)

A 0 8 2.58 160
B 2.8 7.2 13.81 180
C 3 0 61.75 0

SITHR /($-d") 2.58+13.81+61.75+160+180=418.14
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Tab.12 Mitigation scheme and integrated loss of 13th
harmonic in management method proposed

HP Tisi/A Lsima— 1/ AL (L) / ($+d™) Crsi Iigima—L13) / ($d7)

A 276 224 10.61 33.6
B 3.68 2.32 16.92 46.4
C  4.00 0 64.16 0

SR /($-d")  10.61+16.92+64.16+33.6+46.4=171.69
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Harmonic pollution management based on optimizing
mathematic programming methods
JIN Guang-hou',LI Ruo-ming?,LIU Jia’
(1. Dispatching and Communication Center of Beijing Electric Power,Beijing 100031, China;
2. Zhongshan Electric Bureau of Guangdong Province Power Grid,Zhongshan 528400, China;

3. Electric Power Materials Company of Jiangxi Province,Nanchang 330077,China)
Abstract: Electromagnetic environment management in power grid is to pursue high power quality
and optimize finally integrated social benefit. Current method of harmonic management doesn’t take
into consideration the customer’s economic factors,load emission capability,sensitivity to power
quality and loss degree. Thus the minimal social compositive loss cannot be achieved. Considering
those points mentioned,the harmonic management is disassembled into two parts:to optimize
distribution of quantificational harmonic pollution and to determine optimum gross of harmonic
pollution. For the former,based on the characters of harmonic composition,optimal distributions of
lower and higher harmonics are linear and nonlinear programming respectively. While the latter is a
nonlinear programming with only one decision-variable. An optimized harmonic management method
applying simplex method, Lagrange-multiplier method and one-dimension searching method is proposed.
Example indicates that this method reduces social compositive loss.

Key words: power quality; harmonic pollution; mathematic programming



