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A Design of Harmonic Detection in Power System Based on Xilinx FPGA
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Abstract: With its advantage of parallel computing, FPGA has become a main platform of DSP implementation.
Xilinx has introduced a special design for the realization of DSP — System Generator. In this paper, a modular design

of harmonic detection for Xilinx FPGA is introduced, and the hardware co-simulation based on Spartan3A DSP

platform has been executed.
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Fig.1 Harmonic detection system structure diagram
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Fig.2 Simulation model of single phase harmonic detection system
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Fig.3 Simulation mode!} of three—phase harmonic detection system
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Fig.4 Diagram of the hardware system
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Tab.1 Voltage and current of a single phase circuit

TEB IR Hi H3 H5 H7 H9 H1t HI13 H15
u 229.400 10810 0046 0.023 2.530 0.046 0.0%2 0.138
i 2940 0.141 0009 0.003 0.035 0.006 0.009 0021
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Fig.5 Voltage and current waveform

o4 005 Q06 007 o008

32 GEZRSH
H4-R PRI LAE T8 A IR (E A B SR
RIS BB R AR SR IR AR LA/ . B R
BN, 1 BT AR ZR B R B B WRAE A IR
LR U AR B R 2 R A B B, TR B
BN BORZE /NI . RHEFEE, NEFFTHHEA]
DL H O~ N/2- 10 i , N=128 I 5 7T A 43 14 63
KA T o MINF IR B3 3 IR , RAE R B
B BE I Red FCR F15R 25 A i i L B S8 A o s 52
BT, PR B B R BRSO T, B iR B STt

—67 -



BETE £536H Rl 5 Vol.47 No.536
2010 £ Eos iy Electrical Measurement & Instrumentation Aug. 2010
A2 N=1288f5 A& R
Tab.2 Simulation results when N=128
IR e, H3 H5 HT W H11 H13 HI5

N 229406 10.79 0.064 0015 2.5% 0040 0.094 0.130
i 2946 0.135 0.001 0.003 0.036 0010 0.013 0016
* 8 FTR R S I AR SR THD =4.8% , ¥ i RIS I AR 2 THD=4.8%.
%3 N=256 5 AR
Tab.3 Simulation results when N=256
R F H3 5 H7 H H1l H13 HI5
N 229.403 10.800 0.061 0023 2522 0.044 0.096 0133
A 2.948 0129 0.005 0005 0.083 0.008 0007 0023
* HE AT R SRS THD=4.8% , I SIS B A5 2R THD=4.6%.
A 4 N=512 845 B4R
Tab.4 Simulation results when N=512
WA Hyk H3 H5 HT HY Hi1 HI3 H15
WV 229.%8 - 10.801 0.055 0.024 2.524 0.047 0.095 0.139
i/A 2.944 0.133 0.005 0.006 0.036 0.007 0.005 0.023
* HEFTRd R R THD=4.8%, (T S5 AR THD=4.8%.
A5 N=1024 i A% R
Tab.5 Simulation results when N=1024
R H3 H5 H7 HY H1l H13 H15
oV 229407 10.801 0.054 0025 2.526 0.044 0095 0.140
A 2.945 Q131 0.005 0.006 0.039 0.008 0005 0.019

* RIS U SIS B AR THD=4.8%, UL B O % THD=4.7%.
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