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7IEIAI2|= | HVDC XLPE #I0|Z (The Technical Trends of HVDC Cable)

Foksi(VSC) HVDC XLPE F|o|2 7| St
Technical Trend of VSC HVDC XLPE Cables

SRS MANTE, HME SUATE, BEY SUATE AT 4 | ORI

JAEHYUK SONG, SEOKHWAN CHOI, DONGSUK HONG, HYUNJOO KIM | TAIHAN electric wire Co.

2%
M HHOAX] Q= 7|5 YT B EARI0] K2 2050 EM K] REH O 2 I+ 2=A0]] 2L, O[0]] Tt o= AR ofLX| &L Th= 2HAHIS
A 2ATH t HHR1 R0 ACH BIsH 22| SH| TS 2FAI U= HVDC S22 3 O[of| [HHE HVDC Z2HEIS7F=A0f] RACt
A[Z T HVDC A|A-S T2 Higt 0 |50] HEO| Tt HEe HVDC AlA= 2Bl Al & 28-d0] ITAT|AUCH, Tfer 20 44
EXO2 AAES ALZOtE ARIPES7101 QUCE TEM = HofME HERE(VSC) HVDC HO[S2| 5L/ K T2HIE ofef 81 D= JHE S0
CHoH A2HS AT ST,

Abstract

The global power demand is continuous increasing due to development of technology and urbanization, As a solution to this, the need for
HVDC transmission compared to AC, and HVDC projects are increasing accordingly in a situation where expansion of renewable energy and
intercontinental grid connection is essential.

Recently, as the power conversion technology advances, the VSC(Voltage Source Converter) type HVDC system has improved economy and
efficiency compared to the LCC(Line Commutated Converter) type HVDC system, and cases of selectively using the system under various conditions
are increasing. Therefore, this paper introduces the current status of domestic/overseas development projects and technology development trends
of VSC type HVDC cables,

1.4 8 o) Aol ABRVI, Az &7, B Az 5] e

A& 7F4= HVDC(High voltage Direct Current) $-7%17]<0] 21

7)s o] aksE Qs A AAK O R et A7) 3 A SRV |ER 5 Tl k. okee] A Zb=l]
ool we} gl dEeES 2Ie AAR iy o] I8 A v S04 ARke = ZISAARI HVDC 7]+s A&
Ao, =7k A T ASAAR A7 ik rark A shal glom, d AlAE oz SR R Ve ZgAA
arzol] 28w &840 HHg-Fo] 7 vt 39 1 ole)s A&t} teke HVDC 7lolE: Al2d] 7 L2l e

2
HSuper Grid 7} 5 Wk glo) B} Alg#el “Super Grid” 7

F A%
TE55 SleiMe o5 7 3AR] S0 frelskar, Al ey HVDC Alo]8-& 5 AdA|ge] F7dl ujel ZA Mi(Mass
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Impregnated  paper), XLPE(Corss-linked —polyethylene),
HPTE(High Performance Thermoplastic Elastomer) 2. 25
), Ao £ 51825 Y HAF ARG = 15k SEEA B fr
AW Q18] 2t XLPE AAA]e] AloleS T4 2 7
AL ek o]’ HVDC Alo]E&-8- Wghae] defie oo u}
2} AHF3(LCC : Line Commutated Converter)#} 29+ (VSC :
Voltage Source Converter) ©_ = -8k 4= 9l o1 o] 7] AJg]
Zol| = A (VSC) HVDC Alo|E-2] Fh)/2] /i ZaAE

& ol 7] L skl thal vkt gk

2, Fetsl HVDC T 2HE $igt
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525KV 3K HVDC A% Alo|E-& ARgste] 4GW &5 &
Aap, = 2go]9} &8 A= Nordlink Z2HES} &
Adtol mEgelollr] Ak 9 dUAIE FE Aol
SuedLink Z2AE ¢} TA3}A| NKT
it} Prysmianiite] 525kV 1813 HVDC A5 Alo[E-S 483
o] 20251 Alzle] AlE] ZFofl Ik SuedLinke} SuedOstLink
ZZ2AE NKTAR= XLPE A9, PrysmianAl= HPTE A&

A 59 W A0 S5

rlr _1-111

SuedOstlLink ZZAE=

AFg3}o] 525KV e HVDC Alo| 8-S 248k A|glo]t),
gk 2010 Al 2= i 5 wx)9l §4 WA E
AAEHE H 2] ¢ HVDC Z2AEQ] BorWinlg- AJZES.
= & HVDC Alo|& AAERE #1-8-3}o] o 6.8GW &
ZES 90 Zof| glom 20241 74#] 2712] A HVDC 2724
$F S7H= AR Foll itk o] 9] @=9] TSO
21 National Gridiit+= d=3} ©ln}=3E- ¢143}+= Viking Link 3
FAEof| X A HVDC aiA] Alol&-& A-8at= 5 the] i

XJ]EE' 7:]]:@1 o]] %11:}

1 QIS HYDC ZRME izt

maNEY x| K| EaEkE DCHAKY)  FATHMW)
BorWin1 2010 380 400
NordBalt AQHI-2|FO0F|OF 2015 300 700
Skagerrak 4 L 2¢|o|-¢Int=a 2015 500 700
BorWin2 2015 300 800
DolWin1 2015 320 800
HelWin1 2015 250 576
Helwin2 2015 320 690
SylWin1 2015 320 864
DolWin2 2016 320 900
Caithness - Moray Link 2018 320 1200
DolWin3 2018 320 900
The New Hokkaido-Honshu HVDC Link 2019 250 300
COBRA Cable Hi0=-HE2E 2019 320 700
Nemo Link G=-Eolof 2019 400 1000
BorWin3 2019 320 900
NORD Link Eo'—h—_E [0] 2020 525 1400
IFA-2 oEA-Y= 2021 320 1000
Zhangbei DC Grid Project 2021 500 1500
MSN Link G=2-=290] 2021 515 1400
ElecLink oEA-g= 2022 320 1000
NorthConnect A=2-- 20| 2022 525 1400
Rudong Offshore Wind Connector 2022 400 1100
Sheyang Offshore Wind Connector 2022 250 1100
Viking Link ¥=2-"oE=3 2023 525 1400
DolWin6 2023 320 900
Dogger Bank A/B Interconnector 2024 320 1200
DolWin5 2024 320 900
FAB Link onEA-G= 2025 320 1400
SuedOstLink = 2025 525 2000
SuedLink = 2025 525 2000
Cheju #3 et l= 2023 150 200
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2.2 OfA[o}
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7IEIAI2|= | HVDC XLPE #I0|Z (The Technical Trends of HVDC Cable)

HVDC H53 XLPE #[0]|2 L =3¢
Technical Trend of HVDC XLPE Cable for
Line Commutated Converter System

BES SMATE, A2 SHATH, HIIE OlAL Z-¥E 47 | LS
JINHO NAM, SIHO SON, GIJOON NAM, JUNGNYUNKIM | LS Cable & System

= 7| 10A= fof T2th| THRO| YO0| HOIX| il = gLHH0| Ldote T8 THHHE AL M8 + 2= HVDCE XLPE 20|
E MY SYS AINBIUCE LEOIM S2HSHAHE L IEE X80 XLPE H|0IS2 500kVa 7HA| HHLE(0] 400V K] 82519, =Lioil
M= 80KV, 250kVE =AM C 2 JHEHOM, 202137 = M2tK|S Soff TR S00kva HOI2S W00 &% =L 500kv HVDC 8 &2

HE0| 8% Aol

xl_-|a

LI

Abstract
This article introduces the technical trend of HVDC XLPE cable for polarity reversible and higher power transformable Line Commutated Converter
System, In Japan, for reducing space charge accumulation in XLPE cable, Nano-composite XLPE used DC 500kV cable was developed and 400kV
cable was commercialized. In Korea DC 80kV and 250kV cable were also developed and now 500kV cable system is developing up to 2021 by

government research support,
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251931, 27 424 HVDC $94<- 1951 F-239] +100kV e Sdsh=tl $lojA AR5k AC-DC 18]l DC-AC
30MWeF 195413 29gle] 100 kV, 20 MW Al2slo|ie o] & wiglsl= A= F 714 S77F ek 11 shus 1970058
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Abstract

The HVDC (high voltage direct current) transmission has advantages by which the electric energy can stably be sent to the long distance so that
many international projects are in progress such as the SUEDLINK in the EU and it is expected that the related engineering technologies would be
paid more attention in the future,

The HVDC power cable which is the main equipment for the HVDC transmission has the structure of multi layering of different insulating(dielectric)
materials and the interfaces are formed between the materials. It is very essential to understand the time-dependence charge density and electric
field at the interface to perform the test and interpret the results properly.

In this paper, the Maxwell-Wagner(-Sillar) model, which is widely used to analyze the interfaces, is derived mathematically by utilizing the basic

Laplace transform and some application cases are shown,
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o, - surface charge density at the interface
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