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Electric Power Automation Equipment
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Fig.1 System structure of electrical energy meter
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Table 1 General “cost-tolerance” models

2R B A
Ekye C(T)=ay+a/T
18 B A C(T)=ape™"

=R EnT il C(T)=a,T™
24 A R C(T)=ay+a,T

22 AXEREE

7 32 % B (Branch-and-Bound ) J& 20 142 60
AL H Land ,Doig 1 Dakin 55 A 32 H 90T K %
BTN ILP (Integer Linear Programming ) %
e, L R TE ILP R 2 AR A5 B
Fiv it (0] A0, B 2R 1 A %) LP (Linear Programing) [7]
LT G SR gt 7)Y B A A DRAIE B — AR R
R, U i ) LA B figp e SRS ot R R Y A G A
rh AN B (AN S R R DN 5 2D R AT 40
SCOURICE R IBE oy 3OE RAR R R T

a. SKAEAHNL Y LP 0] 8 45 2 ) 46 fe Ao i x°, A
S A BB 0= ()

b. # LP BB IR e O i AT B8 i a0 Valex®)
R B AR ILP WA LAk

c. & LP M)t S L it A A5 ILP i B Rk
PR 02 10 TLP A FURR BRBCE D £, B0 =0,

d. 76 x° PR — DA & BECRM AL &«
BHAEN o A 2 DHREAF < [L]F 2= [1]+1
([L]RA B 1 W B I LP 0] 853 fif Ky
LP1 Al LP2 2 A5 4k ) IF: 53 5l 247 5K g 45 2 fee
fife x! x? A AL H AR SREE £ 2,

e. XF T+ 2 A Ak ) 0 e Je R B SR A 8 B U A
(5 TC AT Bkt 20 B8 ) | 35 BOME Ny H A R BN B /N
YERB I L5 U BRI fU=F =0,

£ 0T 2 A A ) R AN A R B Y R
fiff (TG AT Bk Ak e 20 B ) | 0 BURR I A R B /N
YEE I T 5t A fO B0 f=f1=f0,

g X AN R BB 0 3, HE LR d—f1, b
i 4550 3 B e ELRR BRI 5 7Y 9N | =
M5y 453X — 32 FEAL TR by f < fV, EARF &3
KIF TGS

h. 520G H B AR £ = fU, 6 R xR
e,
2.3 EEEUILK A A

O3 38 BB B X JR TLP [R) 8 AR 25 ik T
[1) 0 5 28 3 R N7 1) 5 AT R VL 3 S R OT s, B
e AL AR 2 A T7 I —J7 W2 R & T e 1 R A 2
H— R TE B KL, 55— 5 T 2 R AR 2k 1 B A oR £
LY PR ARSI AL, 3 n DITTAE RS m



4] ® 0 8 & iR B

$£36%E

N TCERAFAETE | RS, H myamy o omy, T R
PR A R /N B RS R B IE R 1.2 ks
L2 N R, R, I B ENTRBEE R 1kQ,R,
HA3INFERMEZHE+100.£200 .£50 Q,
R, B 2 MFERME 2500 + 10 Q F1+£50 Q,
W R, AR, 175 22 5 Ak o IE B B0 T8 S an &1 2 i
TN, W Zy Rn L E A AR R B A Y B IE
BROE M s Z,= 3,118 RFEZ R, R, BY
HEMNEEN£50 Q0 .+10 Q.

R, R,
[£100]x20 0[50 Q] [£100[+50 Q]
{

Lt [ 2[3 ][t ]2]

B2 BEELLTRG

Fig.2 Example of tolerance integralization
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Fig.3 Flowchart of tolerance design of
metering circuit
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Table 2 Accuracy grades for different components
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Table 3 Cost model for different components
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Table 4 Optimization results of tolerance design
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Table 5 Optimization results of traditional method
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Tolerance design based on branch-and-bound method for metering
circuit of electrical energy meter
LI Qiuyang',LI Xin?>, WANG Shujuan'
(1. Department of Electrical Engineering,Harbin Institute of Technology,Harbin 150001, China;
2. Harbin Jiancheng Group Corporation,Harbin 150030, China)
Abstract: According to its requirements for high metering accuracy,a basic measuring error consistency
model for a batch of single-phase intelligent electrical energy meter is established and the corresponding
optimization objective and constraint of its tolerance design are proposed. A tolerance design method for
discrete design variables is proposed based on the concept of integer linear programming and the tolerance
design of metering circuit for a type of single-phase intelligent electrical energy meter is optimized with the
production cost as the objective and the range of measuring error as the constraint. The corresponding
component tolerance grades and production costs are obtained by setting different error ranges. The
optimization results show that,the proposed method controls the measuring error range while efficiently
minimizes the cost,suitable for the tolerance design of single-phase intelligent electrical energy meter.
Key words: single-phase intelligent electrical energy meter; tolerance design; integer programming; branch-

and-bound method; design optimization; “cost-tolerance” model
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