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Design and implementation of a portable power quality monitoring device based on DSP and ARM

SHU Shuang-bao, LUO Jia-rong, WANG Qin-yong, SUN Bin-xuan
(College of Science, Donghua University, Shanghai 201620, China)

Abstract: A new design of DSP + ARM portable power quality monitoring device is proposed in this paper. TMS320F2812 DSP and
high precision AD7656 are used for power quality data synchronous acquisition. Monitoring values are computed in the DSP, which
communicates with ARM S3C2440 embedded with Linux system via serial port and FIFO and transfers power data and computed
values. The data are stored in large capacity storage device and displayed in the LCD. The data transmission between PC and ARM is

fulfilled by network and the operating parameter of monitoring terminal is set. Feasibility and reliability of the device are validated by

experimental test, and the results show that the device is in accord with the electric power quality monitoring standard.
This work is supported by National Natural Science Foundation of China(No.10875027).
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Fig.1 Hardware structure of device
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Fig.2 Sketch map of voltage mutual inductance circuit
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Fig.3 Sketch map of current mutual inductance circuit
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Fig.4 DSP data acquisition circuit

2.3 ARM BB RTE S 1R 4 FLBE

ARM  AH 5 HL % 22 S B0 HL BE IR S 504 R
AT B, S R S3C2440, Et—A
AE TR ARMO20T #1632 M2 3hEE. K
BT ARM 57, S arik 400 MHZ!, fif
AL S HL AR, Al SD RA%itk, USB
R, R REEAs, SR linux2.6 W%, FasE ] 4E,
2 AT 55 I ML AT X6 4% 3 oh R kA7 kg B, 7
ARM H EZSZILU R Ihfg: BB ORAT Fi v Ak 3
ST s o Ir B B I, TR R R,
/] LED SKAFATAHN. U B s ST, LR A7 11 v
RAEBN IR EE s K AbFE A B AR G B 201k
Ji% PQDIF JEA RIS o] Lol i Bt . il pf sl
W24 RAB LR B H e WK PQDIF SO LALE 4 I
PR SS 85 i o
2.3.1 DSP fil ARM ) 5di 4% 4 v %

DSP I ARM L4k PR 70, — 2
H1 SPI AL, 4 FIFO f7fif 2822 b 7 2. & DSP
BHEFHNSHERH TR EA L (U3 M
T8 R R S IS0, AEMAIE (53 s
51 V0O, FEERE O A4S ARM. 7 AD
KAER N 12.8 k/s THIL T (f555800 50 Hz F4&EH
WRAE 256 AN, 3 THIE L R N 3 Gl IE Rt
WEHEE R 76.8 k/is, FHFER A, FrLl{E DSP
1 ARM 249K H FIFO 15 A 2517 .

HL QP 5 Tz . FIFO #4504 SN74V235, 2k
e, 33V AL, WEPPEE, S N 7.5 ns.
FIFO (K22 AD #1 DSP ¥4, i DSP $h%t
AD FRAER AN 4] FIFO 34T HR1E, DSP (1)) 145
5 XZCS01 3% WEN 5 4§ e {55, th DSP [
FE(S S XRD 4 FIFO ] WCLK B s 5,
IXFESE I AD SRAEEHE (1 IR B 58 1% 7 FIFO
SHEEAFE . ARM () nRESET 4514 FIFO [¥)
RS S0ifs5, Hdast 51 Do~DI15 £ ARM %

P52k DO~D15; ARM Fi%f5*5 nGCS4 # FIFO [
REN 4§ #8155 ; CLKOUT #5204 RCLK 55
i1 ARM [#] nOE %1 FIFO {1 OF %t i 2 A fefs
‘5 FIFO ) HF # ARM [¥] EINT2 M 5 | i,
Mg, AP E AR 1 k i, FIFO ¥k
HEE S, ARMBIEXAME S1EA TGS,
BOX 1 k B, A8 A A 6 B ) W i P R A2 5 06X
S SR G K AT A 2 R A A

AD[0:15] N
|:: DO-D15 /| DO~-DI1s
RS [« ARESET
HF » EINT2
SN74V235 S3C2440
XZCS01 » WEN OE |« nOE
XRD » WCLK REN [« nGCS4
TMS320 RCLK |« RCLK
F2812 B

5 DSP 5 ARM #ifE & i r %
Fig.5 Data transmission circuit between DSP and ARM
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Fig.7 Flow chart of data calculation procedure on DSP
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Tab.1 Result of voltage three-phase unbalanced factor

AR (%) BHM (%) CH (W)  AsifEE WIME  ZdaxhiRz
63.6/0.0 60.0/240.0  60.0/120.0 2.0  2.0858 0.0858
67.5/0.0 60.0/240.0  60.0/120.0 40 41168 0.1168
60.0/0.0 60.0/2350  60.0/120.0 3.0  3.1924 0.1924
106.1/0.0  100.0/240.0  100.0/120.0 2.0  2.1644 0.1644
112.5/0.0  100.0240.0  100.0/120.0 4.0  3.0995  0.099 5
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Tab.2 The result of voltage flicker

HULAEBNIA / Hz  WIKBIIRERE / % Wl HDRZE / %
13.5 0.402 0.9730 2.70
0.916 67 0.725 0.962 4 3.76
0.325 0.906 0.965 5 3.45
0.058 333 1.459 0.9569 431
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