545 % 559 W N ERBEY D EH Vol.45 No.9
2017 %5 H1 H Power System Protection and Control May 1, 2017

DOI: 10.7667/PSPC160588

AR S &K ST T RV E R 5 0

EH, HAEF', 5k &Y E B, HReF!

(1w KFREAZ LM, W RAR 610065; 2. B MASEYE & HHRNE) B AFFHRIE, 82 480 350000)

FHE: LU s B I AR IR A0 PR BRAT I o ik P2 VP AL i s oxd rht o (AT P 7 M BT 2 B, e e 1 AT
R AHEETEA R BRI — 18, A R G R RE R HRMR A R SR S e, R A s LA R A 4
N RIIFERRD L BT IENE R BTSN R A D A A E S, AR R T AR T
(1 2 WS B TR AL SR AR, JFE & R R BVAUEAT TORMPEIEDIT. B 07 N SEI IR, Jf 5AEZI
Je FEPARARPPAL S RAEAT HLEL, UEW] T TR s MR B PP A PR AR (1 B AT R AT

KRR SR, WRARThA, BT, PRATERS: ARRRRE

A distortion power based assessment index and method of harmonic contribution of nonlinear loads
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Abstract: Current harmonic voltage or current based assessment index of harmonic contribution is sensitive to harmonic
impedance of utility side and customer side and it's available only for special cases. In order to solve this problem, this paper,
which bases itself on the fact that the essence of power system is electric energy conversion and transmission, studies the
physical mechanism of power flow when voltage and current are distorted and uses Poynting vector to compare different
definition of distortion power. Then a nonfundamental apparent power based index is proposed to assess harmonic
contribution of multi-harmonic sources and detail studies on calculating algorithm are explored with the help of current
vector method. The proposed index is verified by theoretical simulation and laboratory test, and the assessment results of
harmonic contribution by the proposed index are compared with those by conventional index with voltage and current.
Comparison results show that the proposed index in this paper is rational and feasible.
This work is supported by the State Grid Corporation of China (No. SGRI-DL-71-15-006).
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Fig. 3 Norton equivalent circuit for power distribution network
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Table 1 Parameters of main elements for simulation
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Table 2 Measured load current and harmonic voltage at PCC

W BEIEL 1 5 W 7R
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I/A 787.16£14.07° 19.4--93.61°  10.97/-91.43°
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Table 3 Calculation results of reference impedance of system

side and each nonlinear load

B 1k 5 7
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Z,/Q 61.90 61.90 61.90
Z./1Q 4952 4952 49.52
Z,/Q 0.02+j0.9 0.02+j4.52 0.02+6.32
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Table 4 Harmonic source estimation

lipidves 5K 7
Iy /A 17.94./82.38° 14.91/82.93°
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Table 5 Harmonic contribution based on distortion power index

Sn(NL-¢)/MVA  Sx(NL-b)/MVA  Sy(NL-c)/MVA
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Table 6 Harmonic contribution based on harmonic voltage and

current index

}El"{ﬂf\‘ VpccH(%) IpccH(%)

5 7% 5 7,
NL-a 44.44 33.34 42.37 33.34
NL-b 0 33.34 0 33.34
NL-c 55.56 33.34 55.56 33.34
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Fig. 6 Schematic for physical verification
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