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Table 1 Parameters of the simulation signal
P fiald
3 S5 TR 9
&/ % 100 5 4 3 2
$iZFE/Hz  50.1 150.3 250.5 350.7 450.9
A4/ rad 0 0 0 0 0
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50 AT EL, TFERAES T MU 3 2 W (-5 R IR 1 )
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Table 2 Parameters of the simulation signal

FC1 FC2 FC3 FC4 FC5
Wi/ % 100 5 3 2 2
Wi/ Ha  50.1 150.3  250.5  350.7  145.3
AH43;/ rad 0 1.57 0.78 1.57 1.05

- RS
FC6 FC7 FC8 FC9

Wi/ % 2 1.5 1 1
Wi/ Hza  155.3 255.5 345.7 355.7
AHAL/ rad 1.05 0.78 0.63 0.63

RSP TTE (O D RS IR 2
BOR = R e (71 2) 2RI EE (5% 3) |
SCHR[26 1 J7i% (7% 4) Matrix Pencil 3% (J73% 5) 7F
S He Tk 1 AIB BT Rl R T AE R LA 3
W S UGB, N 7 B, b B ECR RS S
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Table 3 Amplitudes estimation of the harmonics
and adjacent interharmoncs

LIES Wiy
FC1 FC2 FC3 FC4 FC5
Tl 100.00 4.98 3.00 2.00 2.00
Jiik 2 100.00 3.41 2.53 1.57 1.42
k3 100.00 3.45 3.33 1.63 2.40
k4 100.00 7.77 3.00 2.00 4.73
Vikr 100.00 5.00 3.00 2.38 2.00

Jrik

FC6 FC7 FC8 FC9
Jrik 1.97 1.50 1.00 1.02
Jrik 2 1.69 0.75 0.91 1.16
Jrik3 1.78 1.29 1.10 0.86
Fk 4 1.50 0.99 1.01
Jrik S 2.00 1.50 1.03 4.64

x4 BKRSMIEENERARRMGITHE
Table 4 Frequencies estimation of the harmonics
and adjacent interharmoncs
ESI W

FC1 FC2 FC3 FC4 FC5
T 5010 150.29  250.50 350.71 145.30
FEE2  50.10  150.29 251.71 350.42 147.97
FEE3 50.10  149.25 246.37  350.80 147.10
4 50.10  149.35  250.50 35071 147.22
S5 50.10  150.30  250.50 350.70  145.30

FC6 FC7 FC8 FC9

ViR 155.31 255.50 345.70 355.70
T2 157.70 261.31 347.06 357.17
I3 155.53 255.81 346.79 356.07
I 4 255.49 345.69 355.68
S 155.30 255.50 345.70 355.70

Jrik:

Ttk

VERE, Jrik 2 57 3 JOIE VMl i B b 75
FEAEAR AT A, 70 71098 I 73k I TS v 5 B 40
RIS T, i g2 AR ORI R 22 TR
W TSRO TR MR, 71k 2 57 3 Taik K
TP AT PO T R 7y 9 R A i ™ A T
FEZIE LA (6] P A7 AR BR 22, P e 4B (7]
WA AT LA ER 5 05 1% 4 fB0E L P A AR AR
AR (50 Hz) |, 1 FH 3 95 32 335 2 9 00 33 £k 4 Wi £ 22
AN VBIT I8 0 ) R 1) A 2R, L7 B IR0 R ffd 25 4 ok {EL
I B I 2 A A5 T kL AN (] ) e {22
S, EE T T AR IR R T R W, 2Ok 4
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Table 5 Phases estimation of the harmonics
and adjacent interharmoncs

LIES %y

itk -
FC1 FC2 FC3 FC4 FC5
T 0 1.57 0.78 1.57 1.05
ik 2 0 1.88 176 2.8 1.53
Jri3 0 252 336 2.02 0
Jik 4 0 2.08 0.77 1.56 1.81
Jik s 0 1.57 0.78 1.63 1.05
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adjacent interharmonics estimation
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A harmonic and adjacent interharmonics estimation method

considering frequency deviation
LUO Zhongyou' , ZHAO Puzhi*, HOU Bing’, XU Fangwei’
(1. Electric Power Research Institute , State Grid Xinjiang Electric Power Company , Urumgqi 830011, China;
2. State Grid Xinjiang Electric Power Co.,Ltd., Urumqi 830000, China;
3. College of Electrical Engineering,Sichuan University , Chengdu 610065, China)

Abstract: The adjacent interharmonic pairs or single adjacent interhamonic symmetrical to the fundamental/harmonic
component can be caused by the large-scale grid connection of renewable energy. It is usually necessary to confirm the type of
adjacent interharmonics to build an accurate calculation model when estimating the frequency components in electric signal.
However,the spectrum leakage interferences caused by the grid frequency deviation makes that requirement hard to achieve.
Towards the problem,an effective criterion to confirm the type of the adjacent interharmonics and an accurate estimation method
of the harmonics and adjacent interharmonics based on the criterion even there is frequency deviation are proposed. Firstly,the
spectrum leakage interferences are suppressed to obtain the adjacent interharmonic spectral lines by analysing the relationship of
the frequency deviation and spectral lines. Then,the type criterion of the adjacent interharmonics is proposed by comparing the
spectrum difference between each type of adjacent interharmonics. Finally,the spectral line equation for each type of adjacent
interharmonics are constructed according to the confirmed type to accurately estimate the harmonics and adjacent
interharmonics. Even there is frequency deviation, the type of the adjacent interharmnics can be confirmed accurately and a
more precise estimation of the harmonics and adjacent interharmonics can be achieved with the proposed method. The accuracy
of the proposed method is verified by the simulation.

Keywords : spectrum leakage ; adjacent interharmonics ; frequency deviation; spectrum difference ; criterion of adjacent interhar-

monics types ;spectral line equations of the adjacent interharmonics
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