£59% EIWY
20223 A15 H

¢ W b L &

Electrical Measurement & Instrumentation

Vol. 59 No.3
Mar. 15,2022

—HE T RE IR BRI B AR
£ 75 £ 1 T b X4 77 S 5

UAE SN 3

(1. BEME R T AN SHERE PO, TR 401123 2. B E R A NS 8 A LRI, TR 401123)

FEEE  SCRRRT XA AT G820 7 ) SR i P, BE R A 2l T IS -2 R 2 [ A, 7 R ) 592 B 87 480 2% A T AT A DG 3K
B o A — R L B R R SR 2 U oA FRL RE S P S PRl FI S 0 , SR 22 RN TR] D1 30 9 G 300) A e
HLABRAE S Pras 17 i A BEA IR 25 L EE TR ZE AT I, 5SS 2 AR A A B I B B E 7 LR
B Uk HAH A RE L RERAE S LA T R e A D Rl iy T S PR A — B o el o S Bt o 6 W, ikl
DAL S e SR R 6 L RE A S PR il ] P BE A TR ZE R B R 22 O B0 , ] AAE D PR BE R BE 3R A R AN ) — b
BT %

KGR A AR UEHL R s PR 2 AELAGI 5 H S AR 2R LX)
DOI:10. 19753/j. issn1001-1390. 2022. 03. 025

FE 43S . TMI33 X HEKFRIRAS B X E4S:1001-1390(2022)03-0181-06

A method of online error detection and comparison of smart meter based
on installation type standard electricity meter

Yang Feili', Hou Xingzhe
(1. Marketing Service Center, State Grid Chongqing Electric Power Company, Chongqing 401123, China.
2. State Grid Chongqing Eleciric Power Research Institute, Chongqing 401123, China)

Abstract; Aiming at the measurement accuracy of single-phase smart meter produced by different manufacturers when it
is used online, this paper carries out relevant tests under the same actual load conditions. Through a novel type of high
precision single-phase installation type standard electricity meter, simulating the actual usage of users, a variety of dif-
ferent power load is used to test the basic error and electric quantity running error of single-phase smart meter in actual
operation. Then, this paper compares the test data of the verification device under the reference condition in the labora-
tory to verify the reliability and consistency of the test data of the verification device under the reference condition. The
analysis of experimental data shows that this method can truly reflect the basic error and electric quantity error of the sin-
gle-phase smart meter in actual use, and it can be used as a novel method for online detection of the single-phase smart
meter.

Keywords: installation type standard electricity meter, online error detection, online comparison of electric quantity
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Fig.1 Wiring schematic diagram 1

TEERR R e R AT H 5 R e sUhn i e
FX PR e R R AN R R BB R 1 A BT
FEIEA T, BOE-BMEAE iz R0 B SO FeEdE . 4
BAEE TAERE 5, W E R R R iR fE e R
P ARG TR i R L3R B S D)FE, kT LT
E R A LS IAE . AT 22 R ] LL3E
T TR e SR v H RE 2R PN I B 01 TR RN BB H g
DFERMAE se i pE e iR 22, R RS2 1
LA AR BB A BT B2 /) 5 HU R L AE
MRS BOF- Y (E % BE HL RE 2R 7 1 171 28 i 1Y 2k
ARVRZE o HEAT LR R 25 M 3 o AR [R5 4
S PTAT 2 i F RE R DA T 20T Uy T4 280 17 28 7 Hk B0 ] 7Y
AR ek g A BB R I S i i i, R g
HLBERFEI T8 L EE T, Mg LR e e R
F, £ 7 R 2 e U o H BB 2% R 3R P B R AT HOX
RI AT A2 3R 0 FL i TR 25

Pi—& TAERIRZIA S A BYRIHIT Sz ko), il & &
L 1 SERBFL AR R IR 22, 1E N33R A & sUhnife
HLRERIAG RPN P, =1 160.69 W AR F (1)2%
AARAEFRRERIIF Y IIZE P, =1 102.57 W, BRLFRAHMNT
HHEERABIFEZMP, =46.0957 W, k431 HEZ
i) 30 ZHZAF )T Zi T3 P, Ry 0.400 81 W,

P, = (P, -P, -P,)/30 (1)

CL1 A B S bR L RE R [ B TFE 53N
PP, HEER 1 SE| 5 S8 HIFESIA P, .
P,.Py P, Py RAF A5 %3 bR ge 3k D



£59% EIWY
20223 A15 H

¢ @ 5

Electrical Measurement & Instrumentation

SO 3

Vol. 59 No.3
Mar. 15,2022

R 1 SRR RER AR ZE M, 0T LIE A 52088 bR vk
HLBER N B AT BB EIIFE P, = P, + P RUERRII 1
SEREHAERMIRZE . WM B e bR L g
FORMK 1 S REE BER MR 22T, AT LIFE B 543k
AArERRER N E AN B TEIHFE P, =P, + P, + P,
+Ps+ Py +P, x5 RSN 1 S5 AE e R IR
%o WA S B 5 R bR o fL BE R AR IR 22 197 3
ERD A iZ N s 1 S RE R BER M AR IR 2

WL BRG], AR 1 R 1 S
HLAEZR MY 8 /NI I 22 i HE PR 25, BN RE T
FIEAL, FTHF RS485 E 5 M R T A e R 1
L, ARG 2 TR A o ORI IR A A8 2L3d H 8 /)
B Ji 5 T T F 17 287 L S P45 1k RS-485 %kl 1Y
o3k, & X RS485 $hst Bk F SR \hn i L &
HFFER AR W G5 R HRE RN W, 1 SR REHLGE
TR W, SR N W, B stk
H To BAGEALPREREE T AW =W, - Wy ,1 5
HLRE R ML BE I FE L o 1 55 B PR BB L BB 6 31 1
RZMErAREA SIFEZ M PN b2 B HAEZ M

P SR T SR BT LA 15 8 e B R R S Y
RLAE AW, HI N
AW, =W,, =W, - (P.+P,) xT (2)
HLAEIRZE N«
ro = (W, = AW)/AW Xx100% (3)
FEARREN
r, = (T, -T,) /T, x100% (4)

AP T O bn i o BE R H T K ol R 300, B 85 T,
bR R RE RIS ke P, AR s

A IR A 35 CEBRAME T X 25 A RER
RERAEA [ D 24 F T B FEA R 2 (ry ) PR IR 22
(ry) 20 EAT T, ML TR2E B AN 3R 1 B o

T BEHE al LA AT R RE R fE
TEIF]— S BGR A  REA R ZE I TE AR N, [/ — T
FHTA S HHLRERAY IR ZE LA RA — B, W — 8
HR IR E AR ZHEAR — 2 A LI RE S
AR RE AL RER AR — (7 2 i I A DR 2 AT A
BRI ZE o X AT BB BN T bR IR 2 6] 22 57
PE ALl GBS P AR A 25 5 Ll R 0 i
FERN—F, PSS H IR F T 1R 28 MR R A I R 2 4
TERR 22 53, v] LAt ot — K A T 36 7

N T Wl NERAS R T R — AP Bk b 3R T AR g
L REAM A TR 1L, I 3R 25 U RErRLRER TR
P 1 HREZ SRR, AR R — A5 T

B 2 2 Chnifi g BERR BB 0 I A, £E U0 R
22 R v L RESR A P T MR PR B 1, Fi T L TR Y
AT MR R — . FIRIA 2 iy Oy kAT i
e, et 2 Fe22 bRl RER AN REFL RERAL T 45 /e
(LAY R — R [l i, £ SR s A 7 e e

F S NCEE- SR &

Tab.1 Different load test data
gk e AT AT TN AT AU
AL /A 0.968 5.125 53.525

% e ry/ % ri/ % ry/ % ri /% ry/ % r /%

1 -0.2 -0.4 -0.0 -0.0 -0.2  -0.2
2 -1.2 -1.2 -1.0 -1.2 -1.2  -1.0
I 3 -0.2 -0.0 -0.0 -0.2 -0.2  -0.2
4 -0.2 -0.2 -0.2 -0.0 -0.2  -0.2
5 -0.2 -0.2 -0.2 -0.2 -0.2  -0.2
6 0.2 0.2 0.2 0.2 0.2 0.2
7 0.2 0.2 0.2 0.2 0.2 0.2
I 8 0.2 0.6 0.2 0.2 0.2 0.2
9 0.2 0.6 0.2 0.2 0.2 0.2
10 0.2 0.6 0.2 0.2 0.2 0.4
11 -0.2 -0.2 -0.2 -0.2 -0.2  -0.2
12 -0.0 -0.2 -0.0 -0.0 -0.0 -0.0
| 13 -0.2 -0.2 -0.2 -0.2 -0.2  -0.2
14 -0.2 -0.2 -0.2 -0.2 -0.2  -0.2
15 -0.0 0.2 -0.0 -0.0 -0.0 -0.0
16 0.0 0.2 0.0 0.2 0.0 0.2
17 0.2 0.0 0.0 0.0 0.2 0.2
v 18 0.2 0.2 0.0 0.2 0.2 0.2
19 0.0 -0.0 0.0 0.0 0.0 0.0
20 0.2 0.2 0.0 0.2 0.0 0.2
21 0.0 0.2 0.0 0.2 0.0 0.0
22 0.0 0.0 0.0 0.0 0.0 0.0
\Y 23 0.0 -0.0 0.0 0.0 0.0 0.0
24 0.0 0.4 0.0 0.0 -0.0 -0.0
25 0.0 0.4 0.0 0.2 0.0 0.2
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Fig.2  Wiring schematic diagram 2
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Tab.2 Simulated user test data
e FIART BIHTT IRV T XU
AR /A 0.968 5.125 53.525
I® HmE % % /% % /% rn'/%
1 2 -1.2 -1.2 -1.0 -1.2 -1.2 -1.0
I 9 0.2 0.6 0.2 0.2 0.2 0.2
1 11 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
v 16 0.0 0.2 0.0 0.2 0.0 0.2
\4 24 0.0 0.4 0.0 0.0 -0.0 -0.0
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Tab.3 Comparative data 1
e FHBUT E IO Vi PRIVE P AP SRV Y-
AR/ A 0.968 5.125 53.525
R ORE /% /% /% /% /% /%
I 2 0.0 0.0 0.0 0.0 0.0 0.0
I 9 0.0 0.0 0.0 0.0 0.0 0.0
I 11 0.0 0.0 0.0 0.0 0.0 0.0
v 16 0.0 0.0 0.0 0.0 0.0 0.0
\Y 24 0.0 0.0 0.0 0.0 0.0 0.0
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Tab.4 Laboratory test data

ESn DNk a1 a4 2 2 3
AT/ A 0.97 5.2 53.5
IR H#5 % % % /% /% /%
1 0.2 0.4 0.0 0.0 0.2 0.2
2 0.6 0.6 0.4 0.6 0.6 0.6
I 3 0.2 0.0 0.0 0.2 0.2 0.2
4 0.2 0.2 0.2 0.0 0.2 0.2
5 0.2 0.2 0.2 0.2 0.2 0.2
11 0.2 0.2 0.0 0.2 0.2 0.2
12 0.2 0.2 0.2 0.2 0.2 0.2
I 13 0.2 0.6 0.2 0.2 0.2 0.2
14 0.2 0.6 0.2 0.2 0.2 0.2
15 0.2 0.6 0.2 0.2 0.2 0.2
1 0.2 0.2 0.2 0.2 0.2 0.2
2 0.0 0.2 0.0 0.0 0.0 0.0
n 3 0.0 0.2 0.2 0.2 0.2 0.2
4 0.2 0.2 0.2 0.2 0.2 0.2
5 0.0 -0.2 0.0 0.0 0.0 0.0
16 0.0 0.2 0.0 0.2 0.0 0.2
17 0.0 0.0 0.0 0.0 0.2 0.2
\Y 18 0.2 0.2 0.0 0.2 0.2 0.2
19 0.0 -0.0 0.0 0.0 0.0 0.0
20 0.2 0.2 0.0 0.2 0.0 0.2
21 0.0 0.2 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0 0.0 0.0
A\ 23 0.0 -0.0 0.0 0.0 0.0 0.0
24 0.0 0.4 0.0 0.0 -0.0 -0.0
25 0.0 0.2 0.0 0.2 0.0 0.0
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Tab.5 Comparative data 2

PEM T kg a2 73
AL/ A 0.97 5.2 53.5

IS = re/ % rs/ % re/ % rs/ % re/ % rs/ %

1 0.4 0.8 0.0 0.0 0.4 0.4
2 1.8 1.8 1.4 1.8 1.8 1.6
I 3 0.4 0.0 0.0 0.4 0.4 0.4
4 0.4 0.4 0.4 0.0 0.4 0.4
5 0.4 0.4 0.4 0.4 0.4 0.4
6 0.0 0.0 -0.2 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0 0.0 0.0
I 8 0.0 0.0 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0 0.0 -0.2
11 0.4 0.4 0.4 0.4 0.4 0.4
12 0.0 0.4 0.0 0.0 0.0 0.0
I 13 0.2 0.4 0.4 0.4 0.4 0.4
14 0.4 0.4 0.4 0.4 0.4 0.4
15 0.0 -0.4 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0 0.0 0.0
17 -0.2 0.0 0.0 0.0 0.0 0.0
v 18 0.0 0.0 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 -0.2 0.0 0.0
22 0.0 0.0 0.0 0.0 0.0 0.0
\Y 23 0.0 0.0 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0 0.0 0.0
25 0.0 -0.2 0.0 0.0 0.0 -0.2
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Tab.6 Temperature effect test data

FRABT/A e 0.97 5.2 53.5
R
I B I
e /% % % % /%
2 0.6 0.4 0.6
I 20°C
3 0.0 0.0 0.0
2 0.8 0.4 0.8 0.4 1.0
I 10°C
3 0.2 00 0.2 00 02
2 1.4 -2.0 -1.6 -2.0 -1.8
I 40°C
3 0.2 -0.2 -0.4 -0.4 -0.1

PAE IR A R e T 15T % 2 5
B AE L BE R 4% I B AR 1 GB/T17215. 3112008 4 %
PRIEANGHE
5 HERaH
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