£ 000 http://www.cqvip.com|

Vol.35 No.3

¥35HE HEIMW
A1H Feb.1, 2007

2007 £E 2

# T Rogowski ZBAIE FN BB RESEAIFR 88K

W, FRARk, Ry, FMF
(P HEXFLAELFIAFR, ik FL 430074)

BE: By B8RAAT Rogowski KB EFXALAZRBEVOARKTZ—, A ET ZARS Bkt 5 ER, Hsti
MAEHEAT T ik BIBEMES AN B M AR ETRAL A LA RSO E, B A SR v Al A,
RAELTEREATRHE. RPFETFIEMR. ARALETAORs BT ERES L ATNRM, S5t —FHLE
TE. RAEREHMROBFRS)BLEATHELAR, CERY ARG VA LA ~F 695 R4,

X887 Rogowski £ H; L-FXBALRE: 4%, FAMEGE

Technology in designing integrator of electronic current transducer based on Rogowski coil

XIE Bin, YIN Xiang-gen, ZHANG Zhe, LI Wei
(College of Electrical Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Integrator is a key element in an electronic current transducer based on Rogowski coil. This paper designs three types of
integrators and compares their performances. The integrator designed by analog circuit could measure steady AC current accurately,
and also it has a good performance in describing the transient process of fault current. So it can be used in the engineering field
credibly for measuring and protecting system. Digital integrator designed by numerical formula needs the further research because of
its deficiency in accuracy and numerical formula. Another digital integrator designed by chips could be applied in the measuring

system, but it is limited in protecting system.
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Fig.3 Frequency response of ideal integrator
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Fig.5 Response to fault current with ideal integrator
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Fig.7 Model of Rogowski coil with non-ideal integrator
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while C=0.1 L F

AILUEH, JERARAR AR 2R IOTE . AHATh ek K
£ 1000 rad/sec LAJG A4 -20 dB/dec B ZEAN-90°
PIAES, TEARAIB AN H & 2 AR AL 00 38 A AR 4
P, ANRE L SE A SRR AR R P9 B e (2
B R B — AR W IE SR AR S AT R, B
SBEEH AR RREFMBESIREN.

T ST B R A 4 38 R S LR B X
MbERE, ABERET, ATUSHFINEAE RENER

bR
H®=E®=E®1M)%®:
v I(s) E(s) Efs) I(s)
K M-S

R(1+R.CS) 10c052+(%+1e0c0)s+(%+1)

=90

(6)

53R R 2 (4) I %I Rogowski £k B 11 B £
S8, ¥ (5) I iR A A D R U R, RS
O)RIEHIREIATHE M. B 9 AizH] Matlab
HEEBEMAMANE B LE. NEPTUE
H, SHEABTMHEE, RaRE e ERE,
o HE T S 0BT R R AR T I LA

2

5
2
I.5
! 3
0.5 Y-
0

Anp tLtude /unit

-0.5
-1

-L.5

i i i i
0 002 001 006 0.08 0.1 012 0.14
s

9 FHEAEN 0.1 uF B, NHBERFEME AR
Fig.9 Response to fault current with non-ideal integrator
while C=0.1 L F


http://www.cqvip.com

- 48 -

£ 000 http://www.cqvip.com|

ft & &

MR, &R SR E R R K
2, B AUIE], BRI A T
—Rrigcalelgg, S BRI SERE Cf <1/(RC))
i R LRI RS S AR . O T SRS R
AR AR, AT LA R 5T R R ERE B LA

TREPTBAEEME 20 F, REHEEARA
A, EETE, BB HRE N 10 FrorR.

Bode Diagram
50 -
= o
0 \
Z 50 —
2 -100 T
=
-150 L
0
=
AN
-90L—

" 10- 10° 10 10%
Frequency (rad sec)

10 MOBEY2uF B, HERERSRASARIH S
Fig.10 Frequency response of analog integrator
while C=2 4 F

MBI AT LLE H, AAXE TR AR 0.1 uF B
B a3 AR e, R [ A Rt AR
FONE . ARSTURSE, M FRRARLL. XA
IR, tHEERESL R, [FFE, a8t
REAR I b B SR AT AR A LI

o 2R FH 3X(5) 0 2 T R Bes el e 1 A A R AE
T8 3 7 B AT LAAS B e R A R VAL IR B N T R TR
X, w11 Fios.

2.5

t
B

Amp | itude/uni

_ i ; ; i i i
167002 0.01 0.06 0.08 0.0 0.12 0.14
t's

11 MSERH2uF B AMEERMERHER
Fig.11 Response to fault current with non-ideal integrator
while C=2 W F

BRI AR SE, TR EHER T &8
AWM. B 12 AR S
AR A YA, ST SRR 4R IR Y
XFEERE

2005-0:4-26, 16:21 147, chand7T-G1a—ECT, and, chan64-(la-shunt

o ‘ P e

8O ffder v mdodo b= SR
< e
A

ol A S N

0 0.04 0.08 0.12 0.16 0.2
ts

12 KB PSR SRS BHM R R
Fig.12 Comparison between current sensor and shunt in

experiment

ME T LA B H , Rogowski £k BIAL &% H
MOBAN 2uF PR 8EMEH, S5h0
B/RBMWELHRFHERERETDE, CRERL
i B SR T 1 A B A P AT

FrLk, SSRGS HREELEXGH
e, MSHEEN YN, FEMEBER™EX
B, EYREHTBHRGBERRERTBEENS
Bl er Ak B Ayt GE. R Rogowski 4%
BRA AR B SHWERI 28, MEENER
ASHANBEERSRREE, E B E LR
R R AR

2 RABUERS HIELIAIAS 75

MEE RIEB A E S EB AR, RIERE
R, XFEES TR, REFHEHHE
FHFEIT R RIE RN E. X2 E
A R R RAK I

Bt RIG, ST, 7T
MR EE M. BEBFERr IR, FTLCRA
A/D B (ADC) ¥ Rogowski £k e Fr {8 (15
PMESHBBEFES, BAZE DSP, HikitMELN
RIBE R S, B Ak L EPL A 13 FiR.

[ clock Je——o_ DPLL |

13 #F ADC. DSP BB FI S R4EE
Fig.13 Integrator diagram based on ADC and DSP

F TLE BB R I B, ADC ORI 2K
ERWE, XF ADC BRHMKERES: BE
RER B R, KRR PEK ADC AL
BB TR, HEXNSWE CPU fHE, IF



http://www.cqvip.com

£ 000 http://www.cqvip.com|

FHRSH TR B3 A B AR S
NSRS RS R ) I . AR A
BUMES, RN RAHEA IR A, B
#0 RAETERA, 1 14 % o B BORAESIR 2 £,
R (7] (IR 4 Ar =1/ f » IR AT EE A4

I(q)z—Miq:fE(q)xAt 7

q=l

WH, % AT Rogowski 2RI E TR B /AR B B AR -49 -

- 50 Bode Diagram
A W
R
R
=

R (T s T R R TITRVTE
) 50 e N
i of
ER
£ -0

BT R T/ TT Y (T I T TR

hE(D) . E (1)
E{q
-l —
P -

| |

-1 ¢
Pl o
e |
| P |
Ar i i i
P I
| | |
! 1 1

I

SV
(O 2
R, -

i .
|
|
|
|
|
|
|

R Ny

|
|
[
[

|

!
[
[
[
|

t

14 BFRSBEXEEMTEE

Fig.14 Computing diagram of digital integrator sampling
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