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Design and Implementation of Automatic Measurement
Verification System for Electrical Instruments
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Abstract

The accuracy and efficiency of electrical instruments are two important characteristics that are indispensable in practical applications.
In order to improve the efficiency of electrical instrument verification and reduce the work intensity, an automatic measurement
verification system is designed and implemented. The system adopts modern information technology means, takes computer and
verification equipment as the core, realizes the automatic verification of electrical instruments, and significantly improves the
verification efficiency and accuracy. In the design, guided by the requirements of metrological verification, a detailed design and
implementation of the entire system were carried out from hardware design, software design to system integration. The results show
that not only the application efficiency of calibration equipment is improved, the dependence on manual is reduced, and the calibration
quality is greatly improved, and the linear error, phase error, percentage error and other electrical errors are accurately detected.

Keywords
electrical instrument; automatic metrological verification system; information technology; system design; error detection

y—\ — Ay = /_\|—I-| S—SJL .$I-|
BENMEREIMITEREZRGIZITS X
TR
FER R A B A ], dE - R 47T 832000
=
AR A B AR R R L SRR P R T VR BA TR AR B AR TR LK T AERE, A
P BT RGBT T RN E LI, ZAGARNREZEERERFE, AL EAETELE A, AT ELAENLA
IR, RERSTHRAXERG A, Rt Pt ShE ELN SE, AL, Skita 2% LR, STEAMR
GHAT T AN S 20, RERAN. RN THRRELEGBIAZLE, BIKTSATGERY, mERKHRAT
WERE, FATAWRE, MERE, SARRES S B AR 2 HEN

ES 5|
BEAME; BRI BRE A% AR, Z%&; EE240

FHLITRIE BEAR N, DI BRI & L,
ATLSEHE SRR A S . T A e AT
RITR. X, 0SB TAAR R RRE RO
PHESEHL, DA S Il A R R BT B

1 5]

At g T, BAMGERIONM A+ Z,
o VARSI, s BT Dl EEh e, H
U SRR T A ERERSCHE, R R TR 50

i

BMEERNR, FEENE, MERRARES, AT
HASPCRINTOR B H R, EERRXETER, MiiE
FIEAH, T ATREX RS OGRI T ™EREN. 2, %
SERIN A5 AR LIS BILALE, eREdR, BEh
NPT ). EXMEOUT, RABEEMUIEE RS, EAE
FICERIFER, e TE RN, BT EeE

[EEBAL 22M (1987-) , &, Wik, PEETIHB
A, AR, TR, —40Etam, MSIr8iue. it

SEir. 1T18BIBHR.

2 BSMERMITERERR

2.1 BRCGRIERTEREFAEE
RSOGREIAR Tl REIR . M TSESIsN HTZ,
ZNIR (DS NN AT AN AR VAR oS S (T
(GBS R B, AR S TR,
SFFLAE . DhE | BERESEM IR, PR AR
BT ATE S

LR RN 2 L SRR DR 2 —, Bl R
AP R LB, dEfn R e . BN, HLE
B s 5 RS R A R I R LA,

H

Dty
R

H

1



BASEEIRANE - $£02% - 5 06 #1 - 2024 £ 06 A

05 R L e SR B — IR D B 2
PAFRZSON F TN R AL R SUGER, ke BATARERE, B
R 2 A A R MR R P2z ]
Rz TR AMESGE, FARSEREIEE. BT
RSB o

HASSGRIIN VO 2, IR Bk
TALEziE ., HEF=hlEE 20t R DRSS, BRI
FRTIRNA A, Fd, MRS EER S,
RENAFIFREERT. ARSIEET, BAIGEHTES
ARSI, fREiE &R R AEtER L et Tl
HEhEauk, BSOCRIEANEAEHEITCH:, Tz HTE
PR RIS ], SRm SRR T . R
Quek, EASCCGEATHEF AR | PRSI,
SCOUERBIL AV E B
22 PREBRMURNREERREEEN

LA SR AR RE 755K M H B - BRI E DL
JUNTTHE . BEE A CRE Re R R RN e, e,
SUGR AR R AN R R TR T m Bk Tl A= ER
RSP SR, SR, ST SRR, R
SOCRTEASEATSENE LORR LR P DR, BT
A IO L SUGER RS E TRt B 2skg N, 73Esk
B, FAERYSER S, BUA YR SOGRIER e R,
ANTEEEBH S EEMIRE, SRR, WS

o SNV AR PR TR . SEI R SR E sh Uk
E, MNMUBEWTERIHOE RS, B AR RGN
RUIREFN LIRS, ORBIRRE Tk AR RS 22 4s
7o BT BRE RGN R R AR SGE
U R EZTTIA, W THIH TR EARACHAITE S
HAEERE Y.

2.3 BRMURAERFERNEE AP

RASER I E R IS 2 RS Pk, —=F
TIRMESSEANGRE, SREIRA A&, —2
TRGURE FBCRAR, MDA KRR K . = 2hiE
RSIREZINERME, B k&R EE Lkaem
FRIMAMEDR . VIR IR &L TR R,
IREE R AT, N TRRRER . FOREREE T
AUHEFERNR, ML AR T A E RN . B2
SN T A AR AR P AR
3 BHItERERERIZITE LI
3.1 BBt EXE REREMHEIT

BT B AR LB A w5
TR, B ARG ST RN, ek, &
PR BiEREREAEHIF TS CRAN . HEHENR
SRL, HETEIRGE . DA ASRSHIT, ER

NSRRI IEES , RERC A RA RS, DUEF
fi AR B AR E AN 1%

K E R AR 2R AAEL RS, TR . R
ThEFSE, RERGUAEAERE. SREEARFR
e, DA E R RAEIRRE . (RS e Aae P
ARy, TR SOCRINEIPIREAEE, .
HUE . SRESE EREEE . S RS nT LR
IERIE A R AR BRSNS o

R BB N 1 BT R L RS R RIS SEL N
s, HEERITENH T, FEHRXERERN
REFFEFDPERIF & RGIREEEDR, Mifnides Ao ik
PERE. fHIER TS SSRGS Y HE U, Bl Bl
SREITFBENINIES, BT S GRS TIERE. &
HIFIC ST BRI R P | B(ERE, HFEA—EMN
LTSI

BAMEC ARG RIRATIE T 75 BRI AR 2
GERAFRIE, DUEAEARSN ORI RN & Ay, RERS4RS:
R RSB T,

3.2 BNt ERE REMRMHET

BT ERE R R, BB AT
HIERAEP A Oy AR 2 BT R EE | IRRIEE
S AR AR BT RIVEBITEIR, RADESS
1, (EEIHRERSIT B TE AT, ARSI REE
B, BHRCHEBRSREIRA R SRR IRIIER
I RENGEE, (ERERBEERSAEIERE R, FRENE
[EZESUISE b2 R E IS EH o2 S biesvi AL S RE N I ATIE
W RNTIREE, ETREIRESEG B
WRFEARPEROR , BRERIN e AT B .

A STNAA L E T BT LI E s U
o RAAWLEH (HMI) it SEES ASERAESHYSER R
SO E ., KRERORGEEEIEERT A RS
%, EHZERAT T SRR ERS (RTOS) , HifRFAE
MEsEE, RS EE SRR, Lll4H5)
. —uhAHGNFRE . BRI B B O bR, SCERRE:
SRz TeaEfaE, R T RN EST R,
MR AR 2 B SR SR E FoK
3.3 BFUItERERFEHER SN

E BT B ARG S WA A B AR
WBIFEEC EE S, O I SR A T, &
GrEERRIG, BEATAmM, RSO AIE B ba
FASE P WA RSN R R SOCR TR, &
MAGEERE . MIAEEREN, ZASELE SRR RIRETT
T A A S RATEROR, HREM BB SOER BalEE
MIFEK. AR SEEIE, WhiR ARZEESLb RN I Y
FATEMES AT EE M



BASEEIRANE - $£02% - 5 06 #1 - 2024 £ 06 A

4 BT ERE RGN SRAREERIN
41 SMREBMIRESERREFHRIRENE
L gl

HEI B E ARG R f =R 2 75 Th R E 1 Lk
MIPERE. ZRMEIRZE MRS S R 5 SRR
FEH ) ADC BEZR K TT. AU RIS . RN
BEZEL, HRIAEAERIRREE, MR 2R 2
P, B ZbRERNE, RSRE A RO IRIRENER
RIS, SRR R .

FEARGLRZ ARSI, SGUR ot 8 F AR GrAs: Uy
aw, 1T AP EHEBARREROE S i RERRI R
SRR, ATLIRSHR SR R RE, X T
RSB HIERETN 2 XEE . AZERA TARRIER
%, PR THAIRZRZE TR, fi& T INSHEL .

SHRRE IR T e Rt R, /E6S
XESE S RIE R D AT IEENT . ROEd S Bk
FEESHT, RIFRAUE SRR SRS . FIREE
HAsd, RG] E AR SUE S MR IR R,
HIRAIH SR I BRI

SRR REOR, HelUHHERE ASE ERBSIRE
NG E e IR TR S Vit S C s uR S N CIL ARt
ZREENE, AZGINEREREE DEFIR, E—PiE
ST ARGAE R IR RSN T TR R FEk. S TR =X
FAESEBRR AP R, S EEAR I, AP S B ERR A
HOEEHAIFE K o
4.2 WENEFBERNRS TN

BT B E ARSI RIS T TR eR A
FERE, B REL I E BRRB AR E LR, e80T =Y
FNEEMURE, WO T AT TR SRR L
HEER, RABESMEASE, RERERERS, B
FHIRE I BAER T 50% DL L. MfEkEET T, BHaiftR
Grimd ik R RS AR TR B ROR Y, RERS (R
AOZHIE& PR NRE .

BRI S, RIEREFRAORZ IR DA E] T 0.1%
DA, HRELIESE DT ik s & A R E WRSE AR
SEER 0.05% HIKERE. X E et (EAS L SRR B RE R
Y ROV AT AR, B2 T sLga = A TV E R mbride

SLEE R, HEMEAZEADGERS TRENEZ MM

— bk, BRI TRUE N RS SRE A ERE DK, X
TE—ERERE B2 T RRE A ORI P, ARGEAE AT ]
FEMELS ZRCINGSIE, R RIFISTRECRE M R
BE. HEUHBRE ARG ke e ARSI DTk
EEER, YTHRSIMINREREAHERER Y.

4.3 ST ELARALAR I B 48 I TR K B 2 B 1T A

BT AT RS ER R IR IR K B3R
o, ROUET EREHIELT . LRV BT
RO, ST TN SR S OCRAORS . PERE. S
PdERI, ZAS RIS SR, ngMERE |
FREORZRIS A FIRE . REED T ATHRE, fim Tk
RERR . HATAE RS BRI, RS LmS
DU . SRR T K
5 45i%

WSO LSRRI Bt EARE 5 E T THRA
OIS ANSEER, SR T RIS 2 P A Az DB A
T3, HLAEOEERY, AEREARATT . BT ARG A
FITHENEEN ARG T TR XM
eI, AMUERSDEREENRREE T BEs, W
DT TR ARRIAA, 1 ESSRT TRE R, St
T HRAIRZ RSO AN, RGEHEIRSITRIEAH)
IHREAMEAT E REAS I B AR S R K . 2RI,
RFRBAFE—LERIRE, Pelnts T RachtrenT sen G 2t
—HRIHIIZRIA], RIS ESESRR A AR rh A AT — PRk
AW TFERE—PIFT ARRIWFR RTDACEREERA =, MEETH
ROMERE . BRIRAA . $25 Bl P ETT TR AN
58, DHPRAX M B sh ke 75 AR SEhrn N S mE R
R, 18 SCRIRFT R S OGRIGE TR R T HBIER
F, ADCRA By T e ST AE R &, i E
AR A SR B U E T R R gt T =R NS
SR, BARE RSN A EAEE I E.

5% 3k
[1] HEW. BROERTHERE BT[] 4 ik & TAE,
2021(16):2.

2] HH. SRR T A AR TR 5T (7], AR SR A T
BRE (42 SO TR R, 2023(8).

B] TR ATNECETREES BapRD. misaEE A
2 07,2022(21):149-151.



