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Design of a novel electro optical hybrid current transducer
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Chen Bangdong, Dong Zengping, Li Feng
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Abstract: A novel electro optical hybrid current transducer is designed. It consists of four parts: a sensor head, an
optical fiber transmitter and optoeleciric converter, a signat processing circuit and a power supply. In the operation
environment, this device has the advantages of high isulation, high reliability, small mass and high inference rejection.
M easurement errors are analyzed in this paper.

Key words: electric system; current transducer; optical fiber; photocell; VFC

OCT OCT
(CT) , (MOCT)
, " ; OCT
OCT
(OCT) oSk .
’ ’ ’ OCT OCT
b 2 2 o 1
. . ’ OCT CT
*
, , 1974 9 N
OCT , ,

:2003 02 10; 12003 04 10



27 5 391

L D b 2 2 9
LD , , 2
b Rl
0CT 1 —
: O Ew
0CT

Fig.2 The equivalence in circuit for the integrator

demodula-
LED optical fiber tion t\:u‘cmt ICL7620,
Cxntegrato] vec| § —=——
PIN “power =1
amplifier output Ri C du(
: out = ct L(:, c=
] s i
1 —1/RC
DlUe= 5 Albout€
Fig. 1 OCT powered with laser energy RC™™
_ Ry o1/ RC
1.1 Uc = RCNI() (2)
Rogowski ’ R.C 7 T
(VFC) Rogow ski 1
) ) RC ’ ’
Rogowski
) Rogow ski ,
, cT Rogow ski
R ogow ski , S
, , (VFC),VFC
1 )
fH dli=1 H = T, ,
n's dod
b= = 20y re(t) = de’ ’
Moo Hh ’
fB dS—f ds = Randr_ 2IITX
R 2 2
e D= ('P
In R, : N ’
d(D UNh R.dI A/D
(== 0 =" Tm ™R 1 VEC
s A r Rogowski , ,
) m; M . H/m;
N i h , m; Ra (),
B m; Ri B m F( (.0) N ]17 : F( (.0) =
R, * jor
: M= ué\;[hl Ry , Rogow ski _[oof( t)edt,
1 + T
e(t)=- Mjf (y T (o) . i) = 7.‘; S(t)de
(1) , Rogow ski Jace) :

: : Fif o) = J‘:[L ”f(r)dr] dd; =

90°, i RC (e 1) o F(©) (3)



392

2003 10

Wy fl( t) )
Sas(t)

Wy
Fi(©) = o me Ko, =

%Z Yor k)T ]

— oo

j((&)-i-T-)TF(C“ K ) (4
(3) (4) 1 F1s( @) ©
Fi(®) Fi( @)
jor 1 jor
, el = 1= 0, o = 2n,
n=0,1,2, ... o= 2/ T, n=0,1,2,
0 , VFC
, VFC ,
, AD537 VFC
1.2
LED )
HP1424LED HP2424PIN

Fig. 3 Optical transm ssion system

VFC ,HP1424
VFC . VFC ,
LED : , LED
,LED ,

3
1.3
PIN
4 CPU ,51
, 80C196
RMA
Elwmnisioﬂ'—ﬂ PCI8CS8 ble ports
:‘:‘} iy RMA
Fig. 4 Signal processing system
1. 4
CDQ-01A
5
3.5V, 200mW
CGO98PH 25 ,
(TEC), Peltier
, LD
25°C 25C ,TEC , ;
25C ,TEC ,

2.

powersupply LD photocell

Fig. 5 Sensor heading circuit

B

1

, Rogow ski
(T4 % 395 )



27 5 OADM 395
5
a
U 3
) USRI O
y )] TOUOO N
1hogogogergegBn-
Coerbe , ’
54 OADM
5
4 ,
3
2
1
0 [ 1] Shivakela E S, Sivarapn K N, Selvarajan A. J Lightwave Technol
0 9 19 26 30 35394246 53357 ’ ’ i ’
5 12 1998, 16(4) : 501~ 508.
4 [2] Park E,Mendez A J, Gammire E M. IEEE Photon Technol Lett,
3 1992, 4(10): 160~ 1162.
5 [3] Cotter D, Lucek J K, Shabeer M et al. Electron Lett, 1995, 31
, (23):2201~ 2202
0 [4] LeeS W, Green D H. IEE Proc Communication, 1998, 145(4):
0 4 11 192326 303437 41 49 56 60 265~ 271.
Fig.5 Simubtion resuls [5] Shin JD,Jeon M Y, Kang Ch Shin. IEEE Photon Technol Lett,
a—the auto correlation waveform mn node A b—the cross correlation ’1996’ 8(7): 941~ 943. I ) .
waveform in node A ¢ —the auto correlation waveform in node C [6]  Zhang J G, Sharma A B, Kwong W C. IEEE Transactions on Corr
sumer Electronics, 1998, 44( 3) : 952~ 962.
[7] Chung Fan R K, Salehi ] A, Wei V K. IEEE Transactions on Ir
M }‘C, Anmax formation Theory, 1989, 35(3) : 595~ 604.
8] SalehiJ A. IEEE Transactions on C ications, 1989, 37(8) :
, 4 POADM , M= [8] ehi] ransactions on Communications, (8)
824~ 833.
)\C: 1, )\max: 4, 3,
(L% 392 )
3
2
, Rogowski
0.15%; (2) , VFC ,
AD537 , ; R
, 0. 10% s
2.2 ,
- 40°C 70,
5C 0. 19, [1] Harms H, Papp A. Appl Opt, 1980, 19(22): 3741~ 3745.
, [2] Maffetone T D, Mcclelland T M. IEEE Transactions on Power
Delivery, 1991, 6(4): 1430~ 1437.
’ [3] Yamagata Y, Oshi T, Katsukawa H et al. IEEE Transactions on
2.3 Power Delivery, 1992, 8(3): 866~ 873.
s L.D [4] Katsukawa H, Ishikawa H, Okajima H et al. IEEE T ransactions
LD on Power Delivery, 1995, 11(2): 702~ 707.
[5]1 Yoshida Y, Kawazoe S, Ibuki K. IEEE Transactions on Power
) 5 Delivery, 1992, 7(4): 1805~ 1812.
[6] Ulmer E A. IEEE T ransactions on Power Delivery, 1990, 5(2):
892~ 898.
’ [7] Cease T W, Driggans ] G, Weikel S J. IEEE Transactions on
’ Power Delivery, 1991, 6(4): 1374~ 1379.
, [8] Sawa T, Kurosawa K, Kaminishi T. IEEE T ransactions on Power
5 %o Delivery, 1990, 5(2): 884~ 891.
[9] Stolen R H, Turner E H. Appl Opt, 1980, 19(6): 842~ 845.



