__ A=A
fig i@ FEATURE ARTICLES

EiXEATLRAXCT

Optical Current Transformer for High-Voltage DC Transmission Systems
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An optical current transformer (CT) is a small, lightweight, and high-dielectric-strength optical current sensor applying an optical fiber for sensing
that can measure not only alternating current (AC) but also direct current (DC). In the field of high-voltage DC (HVDC) systems, many DC current
transformers (DCCTs) are utilized for measuring DC current in high-voltage circuits up to DC 250 kV.

Toshiba has developed an optical DCCT for submarine cable protection in HVDC systems and evaluated this sensor through field verification tests
at the Furukawa Cable Head Station in the Hokkaido-Honshu HVDC Link.  As a result, we have confirmed the effectiveness of the optical DCCT and
are aiming to commercialize the product in FY2009.
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Location and application of DCCTs in HVDC system
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Basic configuration of optical DCCT sensor head
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Phase difference between input and output optical current induced by
Faraday effect
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Comparison of conventional DCCT and optical DCCT
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Installation of optical DCCT
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Ratio error characteristics of optical DCCT
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Frequency characteristics of optical DCCT
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Field-test setup
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Transient responses of Kraemer CT and optical CT in startup test

200HzDY v TN AR iBDBN L, —J7, BCT T, £
DI /A ZXDFEBRITFRDO SN\, G I I A
%25 i v I 9 %550 Hz @ 6 Y il 9% (300 Hz) ) v 7

NVERPEETLEMRERIPETH 7225 WHFOCTE
DIy FIVEFRZRE TETRBY, BIER SR OHE ke
LICHED e WS L 2R L2,

Jb A 8 R B O 55 AR 1E 2008 4F 4 A b Ay 2 &l i il iz 3
TNz, Z0tk, HUERO74—VFREBTF— 52K 9 M
OB 1012”7,

BOIZECT DM ES, 7L —<IECTENRCT THlE
L7z—KRBEHRDEALZRLT WS, 14EMZBLET, HBCT
13-15~ 27 COMBELAL 2 BB L 720 HIREIIL, HMHE R,
#1200 ~ 400 ATH Y, A TEMKEI (1,200 A) BEDE
WEMR Lz, KI0ITRTEHIC, ZOWBOIECT oM
ZEFPEIX B SR TH HJECI201-1PSHAH Y 2 e LTH
D, 74—V FRBEREE TIZBWTDCCTE LTI ED R
MR LTWAZ L ZMRIEL 720

®RZ L Ea1—Vol.64 No.11 (2009)



40
o
§ g My
F;'_E 0 H"‘,ﬂ'..'ﬂ. [ f
o A, ¥
§H | 1 1
-20
08/04 08/08 08/12 09/04 (% / B)
(a) X CT DIREZEAL
1,200 — 1 JL—<WCT  — IKCT
<
= 800
5]
,flﬁ 400
0 | 1 |
08/04 08/08 08/12 09/04 (4 / AB)

(b) —REBFRDEAL

®9. 74— NEHABREABEPOXCTREE—REREIL — HCTIL,
TA—WRRERT, -15~27 COMBEEILERERL /-0 —KEHIL, @5
B, #5200 ~400 ATH Y, AKHIZEHEBETR (1,200 A) FEEOEF DS
A7,

Variations in ambient temperature of optical DCCT and primary current
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Ratio error characteristics of optical DCCT during field test
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