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Analysis and Research of Digital Input Type Electric Energy
Meter Calibration Device and Online Verification System
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Abstract In this paper,a high-precision digital standard power source is developed to build a digital input power meter
and digital standard power source online verification system based on digital network transmission,including virtual load
verification mode , virtual load verification mode ,and real load. The paper uses the verification method to analyze the elec-
tric energy optimization calculation method of the digital input type electric energy meter, and realize the fast, accurate
and effective online calibration of the digital input type electric energy meter and the digital standard power source by
studying the influence of the electromagnetic environment on the calibration precision, and the comprehensive cost is
greatly reduced.
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Fig.1 Digital input type electric energy meter verification system based on

standard source method and network transmission
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Fig.3 Schematic diagram of timing control when digital standard power source message is sent
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Fig.5 Schematic diagram of virtual load verification Fig. 6 Schematic diagram of real load verification
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Fig. 8 Digital input type electric energy meter calibration device
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Table 1 Basic error test results
ML /kV /A Ty R AHXT 1R 22 ML/ kV i/ A IR E AHXT R 22
220 10 1 0 220 1 000 1 0
220 10 0.5L 0 220 1 000 0.5L 0
220 10 0.5C 0 220 1 000 0.5C 0
220 500 1 0 220 2 000 1 0
220 500 0.5L 0 220 2 000 0.5L 0
220 500 0.5C 0 220 2 000 0.5C 0
F2 MEHRWLER
Table 2 Frequency test results
HLE/kV HLU/ A YIRSk K%/ Ha AR 22
220 1 1 49 0
220 1 0.5L 50 0.001
220 1 0.5C 51 0.001

Zoy KA | BEASTR 2 S0 R 5 i 56 A AH X 158 22 B0, AN SCAr e A A 36288 B 1 7 e T AT HY
HRRS 1K 0.02 2%, H A ERE N 0.01%.

5 4hik

SCH AR R T A SO BERAR I ik R G AT TEC AHSCHRTE | HAC TR e L R IR Ak i i b
HER BT, T 7 AR AR T R RO 5 I B ROR B BE B r , DR S 4. SOR A T ANIR 7
PPRAS T B AU RER AU T 05 , W] LUK R BESR EA T D REIN 3, 1 R S K. b T8 ik
AL RER A AL RE O AL 59 75 v M L R R R 0 RSN T2 A 2 ), i S 30 Bk 1 80 g A X RE AL
B2k B TT IR I I AT

[ &3k | (References)

(1] BhEEZAS, B UETE, BRAES . BT IEC 61850 BN AY B i RE SR A ke B AT & 5t [ ], il 5423, 2015,
52(6) :49-54.
LU F J,SHEN T J Q,ZHANG ] X, et al. R&D and design of digital energy meter verification device based on IEC 61850
protocol[ J]. Electrical measurement & instrumentation,2015,52(6) :49-54.(in Chinese)

[2] &, GWF 80,55, B HL BERRLIN Jr ik A e A 5T 7] . il 5 1%5%,2017,54(17) :100~-105.
ZHENG L,ZENG Y,YANG J,et al. Research on digital energy meter calibration method and calibration device[ J]. Electrical
measurement & instrumentation,2017,54(17) :100—105.(in Chinese)

(3] HAT, HAAK, PR 5 2 ey i AR HER R BFSE SBHI [T]. A5 4503, 2014, 51(24) :89-95.
SHEN L,GAN Y Y,SUN G X, et al. Research and application of digital energy meter calibration technology[ J]. Electrical
measurement & instrumentation,2014,51(24) :89-95.(in Chinese)

(4] H 5,700, B, 4. JET 1EC61850 ARy 87 L RERAGE BRI HERE ], Al 54038 ,2014,51(1) : 1-6.
XIAO Y,JIANG B,ZHAO W, et al. Research progress of digital energy meter verification technology based on IEC61850

standard[ J ]. Electrical measurement & instrumentation,2014,51(1) :1-6.(in Chinese)



B RIVE R =4 ( TR R 419 B4 4 (2019 4F)

[5]

[7]

[8]

[9]

[10]

[11]

[12]

i 5 7. B AR A TR BERA R RS S D] dEat ARdER TR, 2016,

LIN Z F. Research and design of intelligent electronic energy meter calibration system[ D ]. Beijing: North China Electric
Power University,2016. (in Chinese)

Wk, 20 bR, B R A R B T [ T]. s 543 ,2010,47 (Suppl. 1) :28-32.

YAO L,LIST,LU C G. Design of digital energy meter detection device[ J|. Electrical measurement & instrumentation,2010,
47(Suppl. 1) :28-32.(in Chinese)

AR, R, R A%, & BE R A L RER IR 22 9 B BRI T ). Al 55X 3. ,2011,48(8) :87-91.

XIE D,WU T,WU B H,et al. Discussion on the error level of digital input energy meter[ J]. Electrical measurement &
instrumentation ,2011,48(8) :87-91.(in Chinese)

Wt S T, A5 Ber i RER AR AR [ 0] . eIl 515k ,2013,50(6) :53-57.

YANG H Y, AI B,JIANG B, et al. Development of digital energy meter field calibrator[ J]. Electrical measurement & instru-
mentation,2013,50(6) :53—57.(in Chinese)

fuf iy, A RER B AR A RO [ D). Uil o R R, 2009.

HE S. Development of single-phase electric energy meter field calibrator[ D ]. Sichuan; University of Electronic Science and
Technology of China,2009.(in Chinese)

R, B a0, B AL RERAEROR TS R HI [T ] B S Al ,2015,12(21) :111.

LIU H Y, YIN X,CUI X. Research and application of digital energy meter calibration technology[J]. Science & technology
and enterprises,2015,12(21) : 111.(in Chinese)

SN JE I A, A — R T S BR 00 Y B Al L BE SR IR Ty ¥R S HAR 24T (). L TR R, 2017,
36(6) :53-57.

KOU Y G,FAN J,YANG S H, et al. A digital electric energy meter calibration method based on actual working conditions and
its error analysis[ J ]. Electric engineering technology,2017,36(6) :53—-57.(in Chinese)

Y, ZVE B ELET. — RGBT RO BT L RER AL T[T ] BURHL TR ,2014,37(13) :99-101.

ZHANG Y,QIN T,CHENG Y S. A new design of digital electric energy meter calibrator[ J]. Modern electronic technique,
2014,37(13) :99-101.(in Chinese)

[FTEBE. R K]



