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Design of a power quality monitoring device based on DSP and CPLD
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Abstract:

A new design of DSP+CPLD power quality monitoring device is proposed in this paper. And the CPLD( Complex

Programmable Logic Device) is used to generate control timing between DSP and peripheral devices. In the paper, the use of CPLD

in design of logic interface between DSP and peripheral devices is described in detail. The simulating result of CPLD control timing

verifies the feasibility of the design and the testing results show that the device realizes on-line monitoring of power quality index.
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Fig.1 Hardware structure of device
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Fig.5 Cycle timing simulating results of key signal
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Tab.1 Voltage’s measured data
PR A FH B A C H A FIAE B #H4A C 848
WAV BH/N 21H/V BAH/V iR/ (%) X2/ (%) SHRZ/ (%)
220 219. 75 219. 45 219.79 -0.11 -0.25 -0.10
280 279. 83 279. 93 279. 89 -0. 06 -0. 03 -0.04
320 319. 82 319. 90 319.77 -0.06 -0.03 -0.07
360 359. 73 359. 78 359. 89 -0. 08 -0. 06 -0. 03
380 379.73 379. 66 379. 83 0. 07 -0.09 -0. 04
400 399. 77 399. 63 399.53 -0.06 -0. 09 -0.12
420 419. 51 419.80 419.75 -0.12 0. 05 -0. 06
460 459. 51 459. 77 459. 63 0. 11 -0.05 -0. 08
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Tab.2 Power’s measured data(phase A}

RUEARHEE /Y HIARHEAE/A HARHE DR /W AME D RAE/Y A HIAAR R REA%)
60 0.3 14.40 14.45 0.35
100 0.8 64.00 64.02 0.03
220 L5 264.00 264.28 0.11
300 2.0 480.00 480.33 0.07
350 25 700.00 700.42 0.06
380 3.0 912.00 91221 0.02
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Tab.3 Measured data of voltage harmonics rate 43/ F 0.02%
WIS 2 3 4 5 6 7
FRHEE/ (%) 5,00 5.00 500 500 500 500
AAHSURAE/ (%) 4.99 500 4.98 4.99 4.99 4.98
B AEUIEE/ (%) 5.00 4.99 4.98 4.98 4.99 4.98
C AR/ (%) 5.00 4.98 4.99 4.99 500 4.98
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Fig.6 Three-phase relative error
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Fig.7 Power’s relative measurement error (phase A)
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Fig.8 Absolute error of voltage harmonics rate
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Tab.4 Voltage sags test results
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