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Research of the low-cost quasi-synchronous sampling system in
distribution terminal unit
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Abstract ; This paper analyzes the analog acquisition system of the current 10 kV protective device, and presents a method
of the low-cost quasi-synchronous sampling system in distribution terminal unit ( DTU). This system adopts the V sam-
pling interpolation method, and realizes the quasi-synchronous sampling of analog data by using the flexible configuration
and high-speed conversion between input channels of the AD7616 chip. This scheme adopts ZYNQ platform to realize the
high speed transmission through using internal AXI bus, which greatly improves the reliability and real-time of AD data
and ensures the security and stability of the power grid.
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Fig. 1 Block diagram of system scheme
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Fig.2  Asynchronous sampling diagram
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Fig.3 Multiplexing sampling of channels
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Fig.4 Error analysis of the quasi — synchronous sampling
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Tab.2  Error analysis between the output of test

instrument and the actual display at 25°C

I 1 1. U, Uy U.
SeBRmEE 0.9995 0.9995 0.9995 57.675 57.676  57.676
25CHk  1.000  1.000 1.000 57.747 57.745 57.755

RESHT 0.050% 0.050% 0.050% 0.125% 0.120% 0.137%
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Tab.3  Error analysis between the output of test

instrument and the actual display at —40°C

[u [h [(a Ua\ Ul: U(a
SeBRAmiE 0.9993 0.9993 0.999 3 57.683 57.684 57.683
-40C{sR  1.001 1.001 1.001 57.783 57.783 57.783

WEMMr 0.170% 0.170% 0.170% 0.173% 0.172% 0.173%
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Tab.4 Error analysis between the output of test
instrument and the actual display at 70°C

1, 1, 1, U, U, U.
SPrhng 0.9993 0.9993 0.9993  57.679  57.679  57.679
70C s~ 1.000  1.000  0.998 57.647  57.639  57.638

RZEHF 0.070% 0.070% -0.130% -0.055% -0.069% -0.071%
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Fig.5 AD conversion of 3 channels
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Fig. 6 Burst mode of AD7616
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Fig.7 Simulation waveform of Modelsim

2.6 FPGA 3t AD #3E #4742 1o

AD7616 HAJEFRTLAK K (CRC) # " , FPGA
TR P 3 oA %o SR B B A T A 56, 2o 4 CRC R —
S B, DT 4R v B 0 R, B LR AR IR B
FPGA fififig AD7616 () CRC K ¥ DIBE)5 , B &%t 16 4
I e 45 1T CRC, FPGA 2L AD 248
(16 bits) F1 AD fj CRC J1-5545 5 (8bits ) f7-fifi £ A< 1 2F
FE AR e MR U A A 6 I B A 738 7 A i AR A
Y5fi% ( FPGA . ,8bits) , fz J5 1 CRC —ZUW 44l 1%
%5 CPU, AD Bafe g6 anizl 8 fis .

FPGA AR 415 150 B A 4 56 J B0 % AD %5040 3 A7
CRC 57, 23040 F FiR

— Dl5 -
010 10 07 -
FPGALOT |1 1 1 1 D,
. - . . . CRC()
FPGA,7d |0 1 0 o1 0f
10 1 1o 14 -
L cRC,

Hrfr, Dk FPGA SRAEFIHY AD ¥, CRC 3 FPGA
B B A R B S, FPGA . SN FGPA 315
CRC 2 mWiX, FPGA R4 b 1 (1 £ 1 X 3F 47 5 5%
(XOR) 125, 152 iR et

| AD#HUFIFFHCRC |

<

FPGA ZA7 5T
#CRC

B8 AD HiEain
Fig. 8 Verification of AD data
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