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Development of 500kV DC OQOil-filled Cable

Preparing for the forthcoming age of EHV DC transmission we ftrially ZREINERT  Nobuo Ando
manufactured 500 kV, 1T x 1,000 mm? DC oil-filled cable and its accessories for TEBFHIE*  Yoshiyuki Hanano
submarine service. In this cable, we used insulation paper of high density, high Z2{EZ S2**  Hiroshi Abe
permeability and stable resistivity in order to get higher insulation strength than SRETTER*  Ratsuyo Bayashide

before for DC and impulse as well as to increase the reliability of the cable TR R AL KRR o Numajivi
insulation. Also, based on our long experience with EHV AC cable, we designed and
manufactured accessories for DC cables placing design emphasis on the protection
of insulation from mositure and contamination as well as on the good contact of
outer shielding layer with insulation paper. From numerous test results, it was
confirmed that the performance of these cables and accessories is highly

satisfactory.
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Fig. | 500kV, | xX1,000mm?* DC Oil-filled Cable
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Table 3 Properties of Insulation Paper for DC Cable
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Table 4 Test Results of the First and Second Trially Manufactured Cables
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Fig. 2 Structure of Normal and Flexible Joint for 500kV DC Oil-filled Cable
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Table 7 Test Results of Thermal Characteristics of Cable
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Joint

52

L7233 DHDTHEDY
LD EEFZHENN B,

4.3 SPHE um AR

, 6. TiE~X3% L5 IcBRIEAS - L 7

AU MR E LT, 2T o a— sy — T~

» F B L 2, Bz d 5 !Iﬂf?lj L 2 ~NWEsy — 71~

' FTO T THED, 4 S ARBMEREIAL CTIEL

S NWIETEIT AWM NIE2IR52 2 50T L <, £ 290
ZAMMEREEIZAT L Tld 2 > 7 ¥491FE, Bis L Tk
MTEE LD Ly arTFrHRmEZBERL dp s = g1,
~v FOERMERE L L TRE—KRIE>r — 7 1 o ik st
BRD T — 2 1,650kVAME-—D L DTH 25, ot <ozt

B Com K TOMIEIZHE L TH S T,
HEZEZ Tlw, el

- S — e

PEREA A L T B
re=F ey FHIKIE, A o450 K
it Z 2SR E R T B,

55

T—7NLDEBITERE

TV FRAGTENE & AU EREE & oo [ gd o [
i P2 iR 2 i L — 7o o B 2 3 e
PHERIIEIICRTEEBY TH 2B, Ay (R O [ A7 2
KHL 2379 2 2500°C-em/ W ADf: 4L 5, Z 4L 13 %
WD IZL 24D EF2Z 505, Hilky — 7T AREIC
3, #MERRANICETIEEZSERICEYD > —2 IS 2 L
AZFEHET BHY, MR A B BIRI AR it 2D R b
FAEAN 2 41 Z Wz O GG 7 — 7L B AGRHE O 5 45
ﬂUJL.,., 550°C- cm/W’\_ H 5 DT H500°C-em/W |2 7ot (3 A faf i
DECKRA M L ZRBMISBIEEE D rich s, iz FE 7
T—=TNDBIR I LA R L D

[E AL 7 —
F Db DT
”P j)"ﬁn

AU v :] ?JLJ Ji:;

L A |

[ ]

B 4—7I)L0sngisE

. IR L HIZEIBIZB T 3245 — 7L OHReh T A8z
B, TOWEBEHSEELHBETH 255, SiBICB> CTHEHBEMT
HEAM T T 2HEKDO-—2r LT, #— 7/ BilE»#E 3 5
N5, X4 1358412 1,300A #5305 L 724k e ol IE Z F1 1
L&D —7NPERFRMIEE & BKRENEE TS

L JE

L



500kVEROF4A—7LmBEE HIiLiFsw VOL. 56 No. 2 155

L3 TH B, 5FHIC M%}ﬁﬁ&u§3ximﬁ7u
110 DA, >— A FRHIZOh TEEKNE 28I FY5

L, ZAFEIIRIEIZET 5, S (X, MEHIA > E 2 T #hg
Werdd e tEEDEEEI kLD TH D, TS IZ5
Sl L 727 — 7 W BRES R TIZH L 2 (2B % 4 L 72 2 PIE T
25T —F 3N TOHwdh, B3I LIE ISk

R T T4 = 7B A & ] vl Ty = _1r! o | o | = 2
5D Z o al e o A Iz 2 2 WiIEIRE J'.‘r I8, TR

~,
t

100 |

) WANHEE E - 2 Wlasdh Y, FMETHTIREAS 25T L
w90 INCEAERGHIBUC A B L DL 2 Z 2 » 5, 500kVIEROF 7—
i}f TS DRI T EBAANLEE ) T RN TH S &
Al _ HETE S, H :?;r‘%f, T—=T7IWIZRLTBREE Y — 7L
80 | l. i A i art, B ;\Tllﬁ: ; B = HE L | _: ni\pﬁﬁ%‘fﬂr ax7E L 7o vk Epliis

kmﬁiﬂig’m . »5;3—,_: 49 % ] I‘]E'I?Eﬁ"% N, EBRELSREZEIREALATH 5,

2. 371,300 EE __
M EXEERE LUEHRE

"5 55 60 65 H0 v, G 4 HZNFN TS L2y — 700 2Bk B R 7

F—TNhEBEEEE (°C W7 sl fFZe i 1o A 0% 2 4L, CIGRE (Conférence Inter-

nationale des Grands Réseaux Electriques) #4354 (- L

4 BSEERERO I — 7")biﬁf§.l:$'r %Et: BEBTHr—TI DN E RSz, RBEEER LT EBYTHS,

Fig. 4 Cable Temperature Rise Under High Voltage A 1.000kV 100

®  750kV  10H
AU - 1,200—1,300A, 8 WefalE, 160 L < My

vE FFE ¢ B B o8 |/F o
RGN £ O RABZRI — T No3 e - R mEe 85°C
l ® ?‘%4%:&#_ 7 Nod E 6 l > H:/ -J-\‘ FIJL[ }' rT &) u_-[iu*ﬁl' o 7 L&) = % fJ_-; i‘i_ %J ) J‘: j("} 'ZJ o
1,300 DIz A r— TN EER L EROB® S Y, {21
= A B :f’ﬁ%"f b Twadd, THbiIcOoWTERILEICHE L »
\:f' L ‘r.
4 1,200 :
|E;H}1
= B & =
s 500k VIL L OF 7 — 7L & 2 o fHgdh ik iz & 0, WiEo
MO LDODZFHHET AL HTX 72, et L o8B 4 21HH 12
i — | RKDEBN) T, FNFRIZOCTHN LG T — 2 LR %142
55 60 65 ?O 80 4N — 4 = 9 Al L AL S ’f] )‘.J 4 £ig f- g fj 3
3 A 2 g > Y K-~ L_.‘; o+
-7 ERBEmAEE (°C) — < O3

) UL — 7L iR o M G 12 L B ARk R T
) WL — 7L B I G R o TR AT

) HHOF 7 — 7 85 & hodl(13) 3

) AFIE S B TS o T

Ch b,

SO0OKVIEIUEEOF #— 71V ERIbIZ FE 2SIk & T

(
X5 SR SEETECBI>MPBEEREDTTEEMSE JFERCHL (
THERE L NBLETE, BBEEOFREM,D 3, (

(

Fig. 5 Possibilty of Thermal Breakdown Under High Tempera-
ture and High Yoltage
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