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Research on the modeling and simulation techniques of

digital all-fiber current transformer
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Abstract; A small suitable digital all-optical current measurement system is studied which is
presented under the principle of the optic-fiber current sensors, is used by the advantage of the
strong anti-interference ability and the complete electrical isolation, aimed to solve the actual
technical problems of the existing power system high voltage side current detection system,
such as the strong electromagnetic interference, the complicated insulation system and the high
cost of the maintenance and so on. This paper will improve the traditional electromagnetic
current transformer in the power system. It used polarization maintaining fiber to inhibit the
inherent linear birefringence in the fiber effectively, used Jones matrix to analysis of the
fiber-optic system and used MATLAB simulation software to simulate the system. The
theoretical analysis and system simulation have verified that the digital all-fiber current
transformer measured current and the actual current is consistent. Shows that the system
established mathematical model and simulation model is correct and feasible.,

Key words: power system; digital; all-fiber; polarization maintaining fiber; current

transformer; MATLAB simulation

R EE: 2012-05-28
TEEBN: K 21986-), %, PEFapa4 A, W5 A » 325 A SF BRACRE B #136 K HL I T A9 7%



1 K2 EE T AT L R IR R GRS ) ELEOR BT « 61 -

51 &

W FEL 3 AR ST AN 6 J 0] LIRS ) SR A vy T % 8 1) v v O L AR A A T
i — S8 R B S ARMER L BT I EOR . H AT T S DU S T R BT R AT 2
HL R PR U EL s AT DA AR (D — R SR R ) HL 3L 56 4 IR T 4800 L B 1) — WHBL DR R /N T 5 1
HLRLICE s (2) B IR GRS (AR L 25 1 R VR AR B e 1 . oy 7 100 SR R 20k v 45 258 1) L TR R
Rl BELOLARAR /I PR B A IE W ARSI TR 5 (3) BEAEs AT A SR RN F %, 2R — o
% ) R I DA o ST L R LI 14— P U R S P DR Bl i » RS v ) o A 2 R B S
NI | LR rh A DA FESE O ki A, B A S 00 i B AR IR . [] IR ply R 85 1 e 2% ) 20
T B3 EL IR ) — R R 2L P A SRR L T W (B Tk BB TR 2 i o b s e o P X B 28 25 RS AT
N GG ARt UG R . Oh 1 A AR 1 L I EL R ) O T B XA AT v B F LR 2 AR T
JIT S FE A TNk i A5 I AT E R L — R G AT F 3 e R O T R O R R A%
GE A HL I BB B SR A M S 2% L RO RIS AT AR 15 36 1 i » e T 2 11 ) A B2 T AR e . TRt F
FURT IR G £ 3R It s LA BRUUA St r il o P e B O A 2 A R i — b SR A 4 P o
FE I R G e T 1A A AR 2581 il ) A R 2T R VR ARSI AR BT SR A BT DRy PR A G £ 1 ) HL O
ek

1 £XAHERERFRAG/RE

HHTYGET R G 2k A SRR L L 3 PR 2 S ORI 1 & 6 KA R 2F AR ke & 1 h
Lt BT A G TT LAEA TS B R 1 SR VAR BUIN K G T RURT DL S R 2T £F S DR T . DA 4 R G TR S
LTIRE A A0% s T REME R B T 0T A B2 A 5 i o7 o B8 B SR AR AR T 47 B A TR EUR R A=
M R G HAL R i M TAERG K, PO I, 20 f i B E E T ik
PSRRI it e 25 R i D EH R ST BT HRL IR A0 o A, RS R R AN 1 TR . ARG & A
SR A AT LT IR AR A S I » MR =2 )5 E AL IRIE LT R AR I fidR 6o o2
paved s SO US| 4 2 R ST NI OB 5 N P2 v T e
B L P2 A 3 A AR G 2T F A 12 0 5 B 63800 i e 25 9
VR o iR 6 A A 1 25 & A B2 5707 I PR 2515 8 1 I iR 6 22
AR RS 25 I ASCHL BRI RS U B i S R A KT
5 T B POE A A L B B B AR S S TR RIS R m 1 Aover i RS I RS R
FNMES R LB 2, T LR AT (55 K S - Fig. 1 The system block diagram of the
P, e e ad HO ) R 7 A5 B 6 47 i R A L T L all-fiber current transformer

2 ERABERERFRFEE
X AR ARG LT A A R A% sk e A 27 AL R I AR e AT S AR R A T AR 30«

E = J\J:E,, (D
RS i 5 526 28 AR bR R B I AR 7 UG it s D P Wb 485 1) J omees SR <
, cosy  siny
J/\ — [ . } (2)
—siny cosY

PR YEEF ) Jones HiRE R A B ZARAIRE Jones FiFE4371 4 -
I = [ cos(pL) sin({oL)}

. (3
—sin(pL)  cos(pL)

cosb,
E'm - [ }E(, 4)

Sil’lgl



© 62 o o AL A %35 %

Horp o FIRTEIER, L R e w4 it B S . 0, FnImdR 7105 « Sy Je /6K (2) ~=0D
AR D
E_ [El}: [ co.s)/ siny}[ co.s(pL) Sin(pL)}[C?S@}EU _ [C(.)S(ﬁl Vp:ll)}EO (5)
E, —siny cosydL—sin(pL) cos(pL)JLsind, sin(y —y—pL)
D] DAAS G A e e 2 e s SEER I A R A s R

I 20, —y—oL)
IV::[ l}::[C?§ A JE% 6)
I, sin” (6, —y—p'L)

Sop e o (F) +r | 0g JmM AU AT, r— c— Cor ACEFI L C
B ARSI RTS 2F

p/:[(%) —|—7’/2J2 D

Hrr, ' =¢—C'+F,F=VNI,V Jy Verdet %%k, V=1. 086 X 10 ', N Jy I &8¢ 17 i M %k, I 54k v
HEETL. TR A o C>F, 2008,

o~ (+F €

¢, = FL = VNIL (9

Y T4 G EF F A I R 48 A i A5 52 B 6 IR DG D 38 145 M R 0t 5 22 SR BBOR IO7 198 i e A 3 o D' T

TIPS RGE P AW . R GER TIN5 5 228 M F B0 D7 32 R T B b T B 5 e 38 X% T

L, AT A0 R AL H

Il - IZ 9 /
= COs —y—0pL 10
I cos” (0 —y—pL) (10)

HsC O AIAL, EIRE(E S B SOHBR ORIy A Bl BRI il

X L 5 P 28, (AR TSR e F 58
WEEFSE 3 (3BT SEAF TSR IDLEE AT | s Vo

PEEER AR R s T X — RUARRMERLCEN BT LA 5 A — 5 115 0 E%m“%%

%, WHRBEEFRZNEW, 2R TS WKL FLEH A #ak %%

TR B B A A SR HEAT (5 5 AL B HOB B R AN 1A 2 Pl 2 OIS ABLT i TR e 1)

7N o Fig. 2 The optical path of the improved
TESGIRF- FARBOCER AL B I 5050 BYEHE G 4% . #OL all-fiber current transformer

V5 Rt B 43 R ] 04 T SR s 23 31 0 A B R R 22 R 100 e 235 0 1 Sl 15 5 3 5 e i ik

ADCHLERI % 5 DR DG AT A DU 555 2R AT X FE 5 LASH R T R DG 5 ' B 232 38k 2l 0 3 J3G ) AN RS2 )

T3 AT i 45 22 5 N0 P AL D/ DR O R R BRSO AN R IE - TR R A R R O 2T ) i AR

B
3 ERABRRERFHNRANHE

T RIS B o 2T HL U FLIRRAS AR G 00 A S TR BT A AR B A AT 3 7 7 ) BRI
Ay AT L I L A R G (i FAR AL

# LRI A5 BTN < ] 4 SR SETRAY g AL I 5 ] 5 R 6 0391 e (it s 1S fi t 1) 7 LA
BT 7 T ARG 3 BIRRCE AL Bk A0 AR R, 7 R 58 1 MRG0 2 #9080 [ 8 Jyole L 48 19 0
HAAL,

S =




1 KO8GRy R R R RS T AR © 63 -

IR

Out 1 —|Ein

Current

Ein
Eout—»n 1 Out IF=-n1 Out 1

IEBZ 3 R %
B3 Aober i B R G ER R

Fig. 3 The system simulation model of the

all-fiber current transformer
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Fig. 5 The simulation model of the partial device
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Fig. 7 The simulation model of the

polarization-maintaining fiber sensor-head
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Fig. 4 The simulation model of the light source
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Fig. 6 The simulation model of the polarizer device
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Fig. 8 The simulation model of the

photoelectric detector
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Fig. 9 The sinusoidal waveform of the

measured current
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Fig. 10 The output-current waveform of the

all-fiber current transformer
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