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Abstract:
characteristic in the magnetism gathering OCT.
characteristic is constructed via the direct method,

deduced by using the matrix calculation method.

We propose an inverse-function-based nonlinear compensation method to deal with the saturation
A polynomial expression model of the magnetic saturation
and a computation method for polynomial coefficient is

The existing parameters of the magnetism gathering OCT

measured in the laboratory are used to obtain the nonlinear compensation model for adjusting the output of the

magnetism gathering OCT.  Experimental results verify the effectiveness,

compensation method.

precision and applicability of this

Key words: magnetism gathering OCT; magnetic saturation; nonlinear compensation; model

0 38

o 2% L B AR (optical current transformer,
OCT) 2 —Ff LA 7 585 R OG RO g FEdilt | LLOGEF Sy il
i AL A o ) o DN R 7 R TR R Y T
2 OCT B2 L 50 CT, HA W B i it
BZ AL AR RS A A I ML R Rk
by Ak R ARV HER O OB KRG
B S0, R g OCT AT SR W B0 19 7 23 i 1
Ot A VR T Ak R S, DR i R e SRR R 2 Al

Y5 B #3:2013-11-06; & E HE:2013-11-28

OCT A7 firifé i , I I B A7 — %E B9 AT A& . (i T
WG O 0 FEAE R WG 2X OCT Hin Hh SUAS W A7 11 2L
F— LERRBEARAL , Rt T AR R TE—E
U R PR et R0 L AT LAAS 25 L 2 H 5 R )
i it P01 L RS 2 52 ) B SR 5K OCT Y ) 4 245
A, LR i R AR R 4 i 1) 2R 1 3X OCT /Y
I Y, H AT, X TR OCT HSE, [ A A
C A — S8 SCHR AT 2482 H 3R 50 OCT i i 7
B AR T BN , FOAT7E [ P9 Sh A4 SRR
Had A R e, A I R @G OCT YA ARy
MEBEAT O ST, Za i T R EE OCT 1 MURFAE N A9 E

E SR « w5 A 2B AL WU 4 B B) 5T H (20050698007)
Project Supported by Research Fund for the Doctoral Program of High Education of China (20050698007).



LB

TR, e M, e, A5 R OCT REME AR AME T IR BT S 7.

LRAMEAMETT I, IRl A X IR WG OCT A 10 AR Ik
R 2SR AT AME AL, R 98 T R L OCT
RN e

1 ZB#X OCT Ry FNAFAERA R

MEE ) FR G R R U e R R R
A= 15 R B R B R 1K OCT M, T 80CR
=X OCT Wy 25 BN AR IR 2 2R L O T SR ERE 1
ARG OCT PEREM M, SCH kA T T LT 52
¥, & YB73-70 D21 HBUaEM H, AL N il K
60 mm, .04 K 100 mm, 260 3 @A 20 mm?,
B E 15 mm, H DU Bl 0 B 28 114 — Yk ) & R
Ry 208 [, Y — ML B LU N O 38 i) 5.1 A4
[F] 00 H 3 8 B2 DA O B ) 1 061 A

B HL R A SUEM 62 A B 1 061 A AEALET
Rt =8 OCT(R L AR 20 mm?) g 4 H 520 45 5
ULEE T, N L ] U Y 20 00 H 3N T
R OCT 585 00 H 30 %) iy A%t il 2 Pl 21 X
N 328 A 1o Y B AR 4 G I OG AR 2 R I A R I R
3 OCT MR AUERAE Al 5 I &

1100p

< 900 e L A

o

= 7001

T

K=

2 500F

H

€ 3000 W R SROCTI B A6y 1
100

100 3(I)O S(I)O 7(I)0 9(I)0 1 IIOO
i N FRLIRLAT RUME/A
1 R#X OCTEOEER 20 mm)K N H HEME R
Fig. 1 Input and output of magnetism gathering OCT

T B L R G OCT 1416 FVRFAE SE 47 4
W, 2 M T ORI R E AR GBIT 20840.8—
2007 X b3 W 45 R BEAT B (LU (B IR 22 A, M
Hh R (L AED) 1% 2 S R X el O JRe ) L I
HELR DR 22 B TS PR AR H AN A5 T8 A8 He T
AH, PR ALl R R R 25 T RO
s:K“lljis_IPXIOO%O (1)

() K, R HE AR H L UG DR
R RO I 40 B 1 (6)=0 IV 552 — Y HL U Y T
WIRRAEL ; Uy — U6 e B0 10 AR AL

21 R LR R AT R
51 ) B B2 OCT Bl 160 RTREAL T 159 56 1 % L 35
ZEHHE AT | AT LU S e A B A 1

#Rid 223.29 A 1, BE OCT i i Fb (1R 22
B2 KT 0.5%, F H BEE #5000 H 3 ) 18, e fE 2
P ORI

#1 B#NOCT SO BFMETHHE RILEIRE
Tab. 1 Output and ratio error under the saturation of
magnetism gathering OCT
g g OCT fEEd| | il i OCT  Hf
LRI TR 2% ER W ETE R2E

I../A I../A el% I../A I../A el%

138.10  137.48 -0.45 || 639.90 514.68  -19.57
22329 22440 0.50 740.47 560.25 24.34

315.54  304.49 -3.51 838.44 595.83 -28.97
435.15  404.25 =7.10 || 947.22 635.32  -32.93
536.89  461.07 -14.12 |1 060.71  667.15 -37.10

WA AR AT LA Y D R I O R
3 OCT A9 L Pk 0 5 V1 ) 22 s P 8 38 K 0 2 (il 3R
G A DAY ) G 0 R 5 S DRI J e 2 5 B0 1R
2R K, T 2R 40 K i L A b s ke kT R £
AR Ak, DTl i R et R AR

AR TR BRI, B OCT 7E— 5 1yl
Sy AT AR 2 R e A R R G SR 4
LU AN TG R, 40 P ) Y R 1 R R S B ik 22
PR R 20 OCT 13 F it A Hh AR AE 78 K HL TR
i 58 B I00) P o A LS L AR OR AT b
B, Tk R G OCT TAEAE— 458 i TAE R IR
T P P 5 0 T 25 O L AT IR A T DR R T 2
X F R OCT (Wi FRRAE AN | a5 DA% G2 1y fi
A AR MRS 20 05 R AR, T R AR A 1
25, AT 7 {8 23 S R G OCT 1R AR AE A R
LR AME

2 BR#iK OCT tEMFER IE L M ME

2.1 FE&MIMEEE

1 8 BB A 00 A2 T 2R 3 T 3 5 A 4
IR A4 38 s T 1 A A AE R A S5 T T SRAE
55 00 M T J A AR R R [ A B B R AT R L
A AH K o 5 v B A B e ELME DA SE B, Ak
F TR A R N R AR MO AT PR, Bl 3K
PR AR & JE 2 TRCF A MR AR N H BB 32 = B
TR 11 00 A A B IR B BB S B B AR R A
SEIF M I REAR 4 R AR 1932 17 1% 0 o Rk
EE R SR G A A T B R A Y
FH I FE1-200

G OCT 1R FTRFAE IR L M M2 A0 AR K
A FAeE e U8 AR B R 1= OCT i



-8 - 20144F3 H

Eudx

5086 H3M

TRy B I — A AR LM BT REIE R ECH F(S)), R
BT RRE I £ 5 B G OCT(RRE B BN G(S)) Y
FRpE 2 5 AN B F(S) - G(S)=K(K v %), wlt n] LA 52
MERE OCT Mkt ., i OCT kLM 4h
PR LR 2, B 2 ] LU Y SR BB A5 21 X)
N (AR LA AMEE BREL, A 85 AR L kM FR T AL
1EJG, B OCT (AR PESR BT IS IR A

R OCT RGE M AE L P Ah 22 52 3L 7 58 L[]
3,13 v, — U A A F U (R R R ) [R] I R A 2R
G OCT il HEMH B CT I 4t , Horh R g =0
OCT Fy it 23 A e PR kA7 A IE | Hoay H 285
R EARLAERE RS HORBUA I, 5 & fERE CT
£ it 3 R A T L A AR e PR 1 A 56 2 80, O
H 2853 AW g YN 2R AR 8t al LS 3R w4 20 OCT

Wt kB E
2 4

HRoCT | FELMEf L | ARgvEAb g | RUEE
G(S) F(S)
G(S)

2 B#X OCT & MMERE
Fig. 2 Theory of nonlinear compensate the system of magnetism gathering OCT

R R M
3N £ W
NPT I T e Y o
ST oct x| edktbmon I —
i L 22 R
BCT o] BEGKI

B3 R#NX OCT REHIERMEMETR
Fig. 3 Method to nonlinear compensate the system of

magnetism gathering OCT

22 F&MIMERBIEL

SO e TR G X OCT e 8RO IR AR S T 19
i HEAT R FLAM T, EESE T — AN LA HERR B CT
BIEEREZ R IEPIE 5 SOE (=3 R it NI AU E | 5 3
BEAL ] LU AR

Xbisarion1)= AAL)*XX (N) o 2)

K@ : AP)AARLIERRL SR KL P, 9 AP S
i, SO BUR G OCT Hay th 1945 5 BEAE X (n) A 2R
2 OCT B A5 5 5 X i) 1 22 AR AL AL IE S
10 I g o

TEARLRPEAL B rp AR Lot RIS AP,) AT KL —
A2 Ak #ATE ST, R Q2) ) PR A

fiP)= Zp 3)

X ia, Wk B 200 B2 EGK 20k
AT B B KRB P, R SEBR RIS 520 n A BOREAE
BB A K Q) WAL AT LR

Xl)ismnion(n): Z akPﬁXX(n) ° (4)
k=0

PRI, R S MM A AR () SR i ] DL R — A~
LI 2B W=(ag,a,, -+, a) FREBGTRE

AR LR A 1Y S B0 e &l = A B CT i
S AR A A iy 5 S ok Ag 2], BV IR #E
K OCT Y% 5 538 o AE Ze PE B AL 5 55 T A A
M5 R B h

Xbisoion()=y(n) o o)
KB, y(n) M EHEREE CT i 5
WX DIRARXG) T

y(n>=§akpﬁxxm>o 6)

R f /N e 1 ok A5 ) 2 TR H W=(ag, i,

,ak),/%

e, =y<n)—§akp’;xX<n>o )

4 3X(7) 5 B BEIE 2 1 e ik o I 5 2
] i A
E=Y-X*P*W, ®)
2 (8)

1 D1 P% p'f X Xy Xy
pe| LRz PRy |,
1 p. pr - ps Xy Xy Ut Xy

W=loy oy o -+ ay];
Y[y, v, -y."s E=leo €1 & ---&1];
“ T FER e, WA T B T 2 A
4 X.#P=A U
E=Y 222YA"W+W "AA"W , 9)
HTEE) B> R/ IR, X OB W5
V=2RW-20Q, (10)



e 738

TR, e M, e, A5 R OCT REME AR AME T IR BT S -9 -

H(11)H :R=AA";Q=YA ,

AR Q) WA /IME (B Z 3R ) R 0=
2RW-20Q, Bl

W=R"Q. (11)

G bR i S, AEZphp i i 2100 50 R 5 W=
(ay,ar, -+ ,a) B RAF O] LLSE 2 VI e AR AR 25X (1)
() R A Q 4E I, il ad (1) 8| 2w X R
/N3
23 FFLEIMEZWIEGIE

SR N T, SRR OCT 7 20 %
ML AR 2SR R oE A BE CT a0 DI 2 R AR B
P Je, St AT AR IR AL B, SR EK RS B CT
5 S M B R OCT i i 15 5 k47 i ZE XF
F, iz B (8) AT I 2k, 15 3] I £k M A5 R 1) £ 30

4 S MR S B R AR N R RE AR SR A5 3 1 B
G OCT % B A2l 25 i i 2 B R P 2 v iy
FELR M L TT F(S) T ek 1 il 2k, LR A b oy SR =X
OCT % th BIBAE , AL A5 B — @G OCT Han thy
B BT X 7 A R R, IR PT LA, R =X
OCT % HA(E KT 0.3 B, B & B g =X OCT Hi i
B 1) AN W7 38 K, A2 R B R e kg o 7T 24 2 i

€ > _

510

Eguglo

2y 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18
i [1/s

Z

= sp

3

B 5 L ! L L ! L ! L )

%L 0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 -20F+
I [&)/s

> 1o0f

izt

< -10

i [1/s
(a)JE 2 PE M2 5 I I 30k 72

-30F

0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18

X OCT My LA /N T 0.3 B, 42 22 Kbt 25 R 1l
2 OCT i tH LA (4 34 I i vt/

2.6p

2.4}

2.2}

2.0t

% 1.8

&6l

14}

1.2}

1.0}

0.8

0 035 10 135 20 25

Ttk RO CTHY iy H B A

Bl 4 ZE#HizX OCT #EEIE # &
Fig. 4 Correction curve of magnetism gathering OCT
4 132 AR MR A A R 3 5 4h

BeOrgh, A B AR AN 2 S B SR 1E5X OCT i
oI5 2302 T R G OCT AR MEAME TS /Y
I 3ol RO 3% XoF LG 1 i BT 5(a) AT LA Y, SR G
OCT By%i il 28 i A et b2 ), JC I8 2 MRl 32 i 2 A
A7 HIAR R B4 20 B Hh S R0 H 3 B X, P 5 (b) 2
R OCT Mg A I, NI 5 Fhal DL i 19 &
th, e Ab PSR AEEC OCT i th 55 A BEFTAH 1L
WSRO A T BRI EGE

201 < TR OCTHM 2 i

+ R OCTH 2 J5
AN R R 1 i

£

10F

300 400 500 600
A0 /Hz

100 200

(b) R £k P b £2 5 B 5335 I

B 5 iMEETEER#EX OCT B 5L o i
Fig. 5 Wave and frequency analysis of the front and rear compensation

Lk AL 947.22 A B, R OCT BLIEHT
Je BB i A tEOF LU PRI DL IR 6, I 6 ol LU
W, 2o AR LR PEAE R A2 ) | b A5 R S o L R
FEHHAT ;DN AR G Ry 2P B AH LU 1S G Y SR G X
OCT #5 2 B & FY 240 3%

TR I B X SR AT E R 23 A, SO
H 51 A TJ7 M 13 2 (root mean square, RMS)#E4T i3t
B, an =X (12) fr s, o 1 5 (84, S Uk A L I

h947.22 A B, #MERTIG R [ B S, RMS 5% 2%
AT

RMS(x,y):(% S )

Al DAAS 2] RMS(8E I L 3, SR 4 =8 OCT % b )=

2.656 , RMS (% I By %, B 0% 2 OCT iy 11 4% o J5 )=

0.283, Rl 28 3o 4 5 SR 45X OCT /9 RMS 5 & $& 1=
T#510 dB,

(12)



10 - 20144 3 f Znéx H50% H3H

7. current sensor for high voltage applications[J]. I[EEE

) Transactions on Power Delivery, 1995,10(2):595-599.
6 R AR A . - B A A NS 2 e e R o e
[5] X M ERE FICE . = ADGAD pEAL R  5

St B2 T B A A A OE WRFSE)]. 76 28 388 K 2F 2R, 2002,36(2) : 127-130
- 4l - LIU Ye,WANG Caitang, WEI Zhaobi,et al. Experimental
& 3l \ R AROCTEL research on three-phase optical current transducer system(J].
' Journal of Xi’an Jiaotong University,2002,36(2):127-130.
2r [6] #h # AL bR, T, % BT R RO RN Y
1t v U A R T AR PR BE R[], AR R 2441 L2010, 23

0 . . . . . . ) (4):490-495.

0 1 2 3 $§H)\4 5 6 7 LIN Sen,DU Lin, WANG Shibin,et al. Study electrical

Be6 Z#HX OCT REKRERHH
Fig. 6 Output of magnetism gathering OCT after correction

3 it

DEEEXT R OCT ARG AR IE 4T 05T,
T BN OCT 20 7E IR AR T IR 4tk
REAE A3 BT 5 32 7 JE T S ek SO I A R R T
AiX—EAHA B T R#EC OCT AR JF &
A TR T, N AMER R OCT $24L T

S FEA

2) T w28 OCT 1) 4 e R ASE A8 538 5k H: 4y 1 AL 3
FARE AR R A 2% i ELE DLk 2 BRAR A v A L o
W 2w GE T, R SRS B CT O A 5
ZR B0 B 1 Y11 5 80 o o A 1) R AR SR O T
FE R

3) 28 ok i o ) 3 %o AR L PR R T i B BRI, A
ISR F , AR AMEN R 52 & T R X
OCT 7EfIRAR A B0 M 5, ¥ R T AT k0l i
0 [ SE T IR A ORI S G =X OCT R
PEHET B R

S Wk :

(1] FIE, Bk, 15 A 58, 4%, RELaL OCT 412k Bl ik
LR B FAEEE[)]. R L 2007 ,43(5): 336-339.
WEI Zhaobi,MA Zhiying, DONG Ziliang, et al.
on sensor head structure simulation of magnetism gathering
OCT[J]. High Voltage Apparatus,2007,43(5):336-339.

[2] LI Gongde, KONG M G,JONES G R,et al. Sensitivity
improvement of an optical current sensor with enhanced
faraday rotation[J]. J. Lighwave Technol.,1997(15):2246-2252

[3] MIHAILOVIC P,PETRICEVIC S,STOJKOVIC Z,et al.

Development of a portable fiber-optic current sensor for

Research

power systems monitoring[J]. IEEE Transactions on
Instrumentation and Measurement,2004,53(1):24-30.

[4] PETERSEN A E. Portable optical AC-and proposed DC-

property of the optical current sensor based on faraday
magneto-optical effect[J]. Chinese Journal of Sensors and
Actuators,2010,23(4):490-495.

(7] KW REF, LR . IR0 E R A R
S35 LI AETE)]. g, 2008 ,44(5) : 417-419.
ZHANG Chaoyang,ZHANG Chunxi, WANG Xiaxiao,et al.
Error analysis and experimental research of closed-loop
fiber optic current sensor]J]. High Voltage Apparatus,2008,
44(5):417-419.

[8] E{%ﬁ)ﬁ L 7 ST A T 2 B 7 e W e o LR

MASFEAEL)]. WD B sl kB4 ,2011,31(9):23-26.
WANG Jiaying, GUO Zhizhong, LI Hongbo,et al. Structure
optimization of optical current transformer with magnetic
concentrator ring|J]. Electric Power Automation Equipment,
2011 31(9)-23-26

(9] Wbl Zesr 07 AUE B A SR X0 25 i AL s 1Y

WEFEI]. a2 5 oE 4R 2008 ,6(3): 8-10.

OU Zhonghua, LI Lifang,DAI Zhiyong,et al. Ferromagnetic

collector type fiber-optic current sensor[J]. Optics &

Optoelectronic Technology,2008,6(3):8-10.

S BRAL. e 2 HORE o 1 A U A R ()] e L BRI

J1,2008,23(1):54-55.

DENG Yinbei. High sensitive photoelectromagnetic current

[10

[

sensor [J]. Electro-optic Technology Application,2008,23
(1):54-55.

[11] Z=3005 XA 8 M. Sl 2r i 1%
FH A 5 £ ,2007(10): 5-6.
LI Lifang,LIU Yongzhi,HU Yang. Ferromagnetic collector

#xJ]. X

type fiber-optic current sensor|J]. Instrument Technique and
Sensor,2007(10): 5-6.
[12] =816 FGERL, 7 i 0, 55 SR 2O 2F e I A% A &
GEBil )] AR AR L AR ,2009(5): 10-12.
YAN Jianfei, TAN Tongcheng, TANG Weifeng, et al.Design
of ferromagnetic collector type fiber-optic current sensor
system[J]. Instrument Technique and Sensor,2009(5): 10-12.
[13] ERRL, BRahF, ok X, 55, i =40 F0 i O B Y
HRHEFE(I]. L A%, 2008, 44(3):203-207.
WANG Chengyuan,CHEN Youping,ZHANG Gang,et al.
(F#% 18 M)



18 - 20144 3 f Znéz H50% H3H
guidance[S]. 2009. #,2008,9(3):5-8.
[14] XA R 8 4 B Rem R B &5 B it CHEN  Zhensheng. Intelligent  high voltage switch

[15]

[16

[17

|

|

LT 3CH# ,2011,47(5):27-30.

LIU Youwei,ZHOU Hua. Intelligent switchgear equipment
information flow design[J]. High Voltage Apparatus,2011,
47(1):1-4.

BRI AR, HHET S SRR RE R R 5 R AR
R[] B E AR 2009,33(17):8-13.

MIAO Xin,ZHANG Kai, TIAN Shiming,et al.
communication system supporting smart grid[J]. Power Grid
Technology,2009,33(17):8-13.

AR, £ A . I A A v il bR 2 W 0 2 A B v [,
i) | 3B 45,2002, 20(1):38-42.

ZHAO Zukang,XU Shiming.
substation state monitoring technology and application[]].
Automation Equipment,2002,20(1):38-42.

AR BB R TR L H T 0GR A IR A A 1 4
ARIJ). SR, 1999,35(5):45-47.

70U Jiyan,PANG Zhiling, YIN Chengshang. The state of
maintenance technology of high voltage switchgear[J]. High
Voltage Apparatus,1999,35(5):45-47.

Information

Try to talk about intelligent

[18] 483 A5. KHL G [M]. Jb5T MU Tl ks | 1987.
[19] BAIR L. 2 BE w5 I 06 B 45 1Y 76 28 W I 5 R ()], B f1 ik

(E#% 10 W)

[14

[5

(17

{

]

—

Research on the theory of magnetic valve type saturable
current transformer[J]. High Voltage Apparatus,2008,44
(3): 203-207.

KANG Y C,UI J L,SANG H,et al. Compensation of the
distortion in the secondary current caused by saturation
and remanence in a CT[J]. IEEE Transactions on Power
Delivery,2004,19(4): 1642-1649.

PAN Jiuping, KHOI V,YI Hu,et al. An efficient compensation
algorithm for current transformer saturation effects[J]. IEEE
Transactions on Power Delivery,2004,19(4):1623-1628.
MR, o 28 R SR IR TIE A5, R Il LR AN 1 RN 4k H R
PR W00 20 B Kok SET). WD ARS8 A 24k ,2000,24(6) :
54-56.

CHEN Jianyu,MENG Xianmin,ZHANG Zhenqi,et al.
Influence of the current transformer saturation on relay
unit and its countermeasures in medium voltage power
systems[J]. Automation of Electric Power Systems,2000,24
(6):54-56.

XL, A DR U R R AR P D R 2
HZR A ST [)]. 5 R L #%,2010,46(12):29-31.

ZHAO Manjiang,LI Yangping.

characteristics and error curve of protective current

Research on saturated

[21]

(22]

BRI R AL XAEH AR FRE

[18]

[19]

(20]

equipment online monitoring technology[J]. Electric Power
Equipment,2008,9(3):5-8.

£ OB, ELE RWH,F. HET IEC 61850 AT ik
AR U IS S )] B0 R 5 R, 2008,36
(24):90-92.

WANG Lu, WANG Buhua,SONG Lijun,et al. The research
and application of digital substation based on IEC 61850[J].
Power System Protection and Control,2008,4(24):74-75.
IEC 61850-7-2 Communication networks and systems in
substations, Part7-2:Basic communication structure for
substation and feeder equipment-abstract communication
service interface[S]. 2003.

XHR E B, E M. 2 A SUTEC 61850 MMS i 3¢
W R G AT 5 S )] BHECREIR,2012(27): 14-18.

LIU Dong,HUANG Xin,CAO Hui.
implementation of IEC 61850 MMS message monitoring

system[J]. Information Technology,2012,27(10):14-18.

Research and

L (1980—), 5, ¥ &, TAIF, £ R AT 7 010 4 ik
EF XS VS LS

transformer]J]. High Voltage Apparatus,2010,46(12):29-31.
ST, P R U L e O R S R T U WA
S I AMEEBFE[T]. TP A AL TR 22917 ,2006,26(3) :36-42.
ZHANG Xingang, WANG  Zezhong.

compensation of the distortion in secondary current caused

Research  on
by TA saturation[]J]. Proceedings of the Chinese Society for
Electrical Engineering,2006,26(3):36-42.

FEPGSE PNVEB . 22 00l H 7 R AL I AR et AL T i
R A8 AR 2447, 2005, 18(1):212-214.

DU Xiliang,SUN Huiming.
regression in the smart sensor linearization[J].
Journal of Sensors and Actuators,2005,18(1):212-214.
AT X0 L R TR TR A A R LA
T AT F D). L TR 2R 4R 2005, 25(5) 1 44-48.
LIN Xiangning, LIU Pei,GAO Yan.
identify the saturation of the current transformer using
Proceedings of the CSEE,

Application of polynomial

Chinese

A novel method to

mathematical morphology|J].
2005,25(5) : 44-48.

FRE1974—), 5 W LB, HRAITET, EZAFET

W LW EARA R LB HMT L A,



