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Interharmonic Analysis Model for Grid-connected PV System Based on Dynamic
Phasor Disturbances

ZHONG Qing, LUO Qingtian, WANG Gang, WANG Longjun
(School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: To solve the problem that the model order is too high and difficult to solve when the traditional dynamic phasor
sequence components (DPSCs) method is used for interharmonic analysis, we establish a grid-connected PV system mod-
el for interharmonic analysis based on dynamic phasor disturbances (DPDs). First, we deduce the dynamic phasor of a
signal including interharmonic components, and define DPDs and dynamic phasor sequence components disturbances
(DPSCDs). According to the known frequencies of interharmonics, DPSCs model is derived containing interharmonics
from which the DPDs model is established based on superposition principle. DPDs model is used to represent the inter-
harmonic interaction between AC and DC sides of the converter. Then, by calculating the steady-state operating point and
solving the DPDs model, the calculation results of interharmonic components are obtained. Finally, the theoretical calcu-
lation results and simulation ones are compared to verify the validity of the model. The results show that the proposed
model can be used to realize the interharmonic analysis of PV grid-connected system and order reduction. This model
simplifies the calculation of interharmonic analysis and lays the foundation for the analysis of interharmonic emission
characteristics and interharmonic suppression of grid-connected PV system.

Key words: grid-connected PV system; power quality; interharmonic; dynamic phasor; dynamic phasor disturbances;

dynamic phasor sequence components disturbances
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Fig.1 Typical structure and control diagram of single-stage

grid-connected PV system
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Table 3 Frequency, amplitude and phase angle of DC voltage

reference disturbance

5 iz /Hz MEAE/V FRA/C)
1 2 9.003 225
2 6 3.001 135
3 10 1.800 225
4 14 1.286 135
5 18 1.000 225

#4 HRHERSER TR S0 HS R
Table 4 Comparison between simulation and calculation re-

sults of AC current under change of DC voltage reference

A/ TV O8 FRL AL AHFI/()
Hz fiEfH/A /A RZE%  EM e R
32 02311 02303  -035 173 172 -0.10
36 02688 0.2699 0.41 97.2 97.2 0.00
40 03127 03145 058 -586  —6.10 —0.24
44 03480 03505 0.72 67.2 66.5 -0.70
48 03475 03514 112 407 433 ~2.60
52 03108 03062 -148 369 38.7 1.80
56 03304 03292 036 674  —66.6 0.80
60 03039 03028 —036 638 6.48 0.10
64 02645 02628 —064 968 967 0.10
68 02269 02257 —053 166  -167 -0.10

£ 5 BN RENE IR S0 HA R L
Table 5 Comparison between simulation and calculation re-

sults of AC current under background interharmonic voltage

T i VT PR AL FRS/C)

B Mz EAE/A HEAE/A REY% ERM EE RE

{ 45 03399 03396 -0.09 -165 —166 —1.00
55 0.3590 0.3591 0.03 169 169 0.00
45 0.048 7 0.049 3 1.23 27.8 27.5 —0.30
145 0.044 2 0.044 8 1.36 —123 —123 0.00




BOK, FEER, £ W, 5 ETIHSHENSEIDCIIFN RS IER Hrgih

1183

AHEIBEIIFCARIEIN R G R  HTAR E 2hE
4 g

1) 7€ CLEIAF 23 A [A) 8 I A 223 [l I AT 42 F
FEARFE M RGBS AH E BN BB ] HERR IR AL B
TSR AE AR G R, RedEmiT H H B
JEFE A7 DL S RGUAFAE H 15 S5 (A1 U () 17
TN IGAR FHE R F G S LA (7] V4 FEL I RS R AR A

2) 5LG 75y 8 5h A AH & B A A A
Ee, FIHZEhAS HHE S S AT 1AV o A T KoK P
G TAT S B 70 A B R B 4

3) FHRTFE SRR, R SR R
oan-—4a U5 v a1 9t B tab R (N TR 4= SV T Y = N
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B 3 T A 1] X 4% B (http://hve.epri.sgec.com.cn/
CN/volumn/current.shtml).
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