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Design of Current Acquisition System for Residual Current Protection Circuit Breaker
CHEN Jianjin
(Hangzhou Century Electronic Technology Co., Lid., Hangzhou 311121, Zhejiang , China)

Abstract: Due to the saturation of iron core, eddy current, hysteresis and other factors, the current transformer
characteristics of residual current protection circuit breaker are non-linear. Therefore, the design of current data
acquisition system based on piecewise linear fitting technology was proposed, including the circuit design of self-
generating power supply and current signal conditioning, and the method of microprocessor software non-linear
compensation technology. The sampling circuit adjusts the current signal and the microprocessor software fits the
sampling data piecewise linearly, which solves the problem of current detection inaccuracy caused by the nonlinearity
of current transformer. The redundant design of current self-generating power supply greatly improves the reliability of
the product.
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Fig. 1 Schematic diagram of current acquisition system
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Fig.2  Input/ output characteristics of current transformer

o3 B M 1 HLAAR S 4 R T 1 AR AL
HE BT AS T RN RECGTHR A e
TS HE 3 FB o AN
1.2.1 FENLAE A L i R o

T — 13 T A% HL OR3P BT B AR AR L, 7E R I A
A 45 i AR LI 1, 388 3 T A R IR R B
% e e % 4 ) TR AN 1% 2 B VR SR LR Y AR
PR 2, B TP A SR B LA L R HE 4
(A VB T L TR AR TR T, Tl A B R A %o 7
ZHL YIS I ADC SRAFE A5 31 45 78 B0 FL T 1, 551
TR RAEAE A, R 2 A B B T E
8 k,:

k=A4%8192+] (1)

AP NS E ISR T R LB R B A 4
HL I 25 2F T X6 B G Al b B RS AR ADC SR FREL 5 1
R 2 A FLTAE

R 91 552 B H, 3% 2 B50RI | U L RS B R S R
AL, 45 3 BUE AR IE T A= B AT 0.3 /42
AR T A B A T T AT VR S B S BEH
PR EMERTT RS B, et A B AE 8 1347, B A {52
e b i i 8192 )5 F-5 TAHBR , IRIIE T A-T1532 /
H B /INBUS R 3~4 1A 550

PRAT B HL T A TR I, 928 1) e B Al 7 A i
AT S 7R R HE TR W S8 22 S TR AT SR AL
HESERL”, I W s RS 2 5 B FE G R i, $ A
S IE A 00 R I B T S DA v A )
122 FEHLAMERBOTHE

TE R — S AEHIL, 76T A% L i R4 DR I 2 1) P
TAERHIR & L A 4N E IRE (1, L, 1L 1)
I3 Ak 38 % A X 0 7 ADC SR A (4, 4,,
Ay, Ay IERRAE (1) F 2l i+ Ak 228 4

99



wAAES 20205 FS50K £ TH

MRkt . R4 IR BT BRI R & R AR

ADC RHAEAH 5 SR 45 7 HL T A AR R 2 A R 1
Bk FU A R Bk, L ks ey k) SRR T 2K
C=k,—k (2)
Krh: CHSE A N IAMER B k4
IR LA B B R B
PR R B8 B A TR A L R Rk, S X
4 > LU BB 32 BIORA DA B R Y 4 S22 1E (CL G,
C,,C,) , IR ZEMENE T b Iy B ZRPERME: R %K, 48
#WMERE(C,, C,, Gy, C,) X 44~ HL I ADC R
B8 (A4,,4,, 45, A)VE R H 5 F2h i A 2 b 3 2%
RAFJRACHS B FLASH X 4%, 2 54y Br £k
PESLG MR RT3 . B IF S g i, B AT 4t
B0 b el o | Wi ol
1.2.3 A7 LA HE

L 1A P2 T SR 5 F A U IR AR
AR A T A L RS M, EE A WTTET 1.2.1 T TR Y
FEDLEIAE FL IR A HERRAE , (A L3S B0F A 35
R LTI 00 B 5 R A F T R BT I 2 L A5
Rk, WU B SRR T A R A
2550 BB T A ORI BT B R 0 & T S AT
E5.

B LA I 56 2Z 5, PO B A S B R
FESEBR AL AE, 74 S 10 FL i ADC SR FE{E 4,5
Ay AL Ay Ay AT RS, RS T TR 2 i
FL 3L 14 LA R B ke -

ky=k,~C, (3)

A2k, R ST HL I ARG EE ) R B kR A E R
HL I 45 1 T 1 b ) 3R 405 o X i HL AL 1 R
M A<A B, C=0; 24 4<4<4, 0, C=C,; 4
A<A<A N, C=Cy; 24 A< A< AN, C=C,3 24
A<AMY, C=Coo TR H L 0 RAE A 4, FT
ST M 2 %) S B L DA

I,=A4,x8 192k, (4)
S 1 YT AR s A, S TR A ko
EEIER O A B
2 it

F, I 0090 R 4B 2R e A T o B e S T
A PR ER AR AT T o
2.1 FEHBEIEIT

B o J A O LR S R
BEFNFR U 1 AR H R L, AR 3 BT

100

B
MR [
R e M

zedl

MB6S
Q, 252983
PWMkah Rs
330Q
1SS181

P3O S R R R O A S
Fig.3 Schematic diagram of current signal conditioning
and current self generation

P 3 v H i LR AR - TR P o
TLF CRAE HL BH B SRR AR AL A, o R I R AR
i 0% FRUL A e 4t Ry T LB A PR AT
ADC R RAS . M AR i 2
P Al AR RN 12 VR A 4 A, o FL T U i
FL UL B B R R I LT R R 12 VR 5 R LR
R LR R Gk

P, 38 LB AR L R D B — A R
P L 488 J3, — A /0N L, 3 3 R P B FL U
TR A %) S8 U L A T A B LR R LA
5 T ZE R HL BH R OB LI FERAS A F R
SRR, B iE B A A L
B, FERAE H BH - ) £ H {55 R B A
JEAS S, feJa xRy, Co HOTE I T A 3] (i ik 23 2%
) ADC 3 i #F 1 7 RAE

RN R T SAN G TR T SR I N U - ST i
B, IE AR LU, S Ry, Ry, BIE 5 1, IR
i SR L B R B AL AT B, T b, AR I [ i
R,o, R, A ER R AR B A 48 kQ, 24 L It B KA 4
L R T 250 pA B, R, R, B JEREE I 12V, B
Z, 19 12 VAR I i S, JE i 2 B80n IR QT
T AR P F I R RS S ET A, R Ay
FL O FR A T B 10 T K T 5 A B R UK
T8 U K T 1 mA, BT 7R A GE HL
100 A DAL= 3 4% v (6 O 4 T B 4 108 S B i FH o
B — g Skl it ol A R A e
AR LN AR Qi IR H Z, i 12 VAR
JEAG AL T R A, (EA5F 2 PF B, IE AR d ity



M. A AR TR B B R AR RSkt

wAAES 20205 50K £ TH

FERETE 12V, S8 T 7 4% i S PR I 4 £ 2
L A A R A B R 12 VRN R A
VR 3T A Q AL R R ik . R
Q, MR R AR R, 4 fal Ak B 4G T 2] 67 2R 0 A
K HLFLI i PWM Bk o ] Q, AR I B
T 5 W7, (75 Hh 3 Rt JR I i L 9 A —
PR LI i A A AR QL BRI T Q, A IR IR T
WO T HL B T SR
22 ARG

TAL B R oK ) C B 5w, i fb ik
T, LB R S R G T AR AR S A4
LI ADC SR BT IR A0 L A T L o B 2k
PERLG SR

L3 ADC SRR, B Ab BR8N R 1 4 10 7
AD SRFESE N, TR T filh & 5 B8 48 200 ps E G
FHAT 1 I AD RAE B H T B8 A i B
SR AL BEAS AT A B B B S

By ug il , JERAL BEESE ADC SRR R A BT
55, e AR vl ok PRI 8 U AT 357 306 0 11
AR S AT A B B S i — e T
FET WG S UERR, IS BB RS,
2 1 LR (R T SR

HE HL TR HETRR , WNPE 4 7R , 43B% 500 ms H)
W L ISR EL I AE Ak, M52 3 s N FL IR AR (E AR
Fb/NTF S A ST 45 2 A R B AL TR
SERAS A PAT L BOAG oE , DABA PR FR A 1
PR . RIESEZ G, BF A shit b [ER 7 T
kb E 2% PR Y EEPROM f76ifi % H , B3 i i A

=ELR.

BTS00 mify
LR AE A

<

500 msil-£gs+1

500 msif
i %

ko =A4,x8192+ 1,

K4 e s A v A 4]

Fig. 4 Flow chart of rated current calibration
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Fig.5 Flow chart of piecewise linear fitting
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