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Rigid bipole Back-to-Back

3-4 WEHALE RO

3-4 B H pER b S 80 Rt A Ryt BEel i (Symmetric monopole)

FE B B4R AU (Asymmetric monopole)~ 2 {E 1% (Full Bipole)~ f&[&E {Hfix(Rigid Bipole)

F 5E %57 A (Back-to-Back) DA K 2 4% (Multi-terminal)
([

¥ B A (Symmetric monopole)
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® & {HfEAl(Full Bipole)
i A Ky B &5 T A > Y (Full Bipole) LR MR EMR - &KL
PESR =R Hoop s Mg DU R A Ry 25 BT - UG AR FRARAE B4R A AT
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(5] [B 5R SR AN [FI AT i A4 TR 4 P L T B »  DC (IR mT B AR A
H MEEE R (<150k V) Ry R » DAREERRAS -
® LU (Multi-terminal)
SRES MR ST o7 IE [ HVDC 75 DLS 480G B - i@ AR R R E Tt e R E
KB TR o BT AR B T B B R S AR A
2. L PR 2 A R
® 4 ERIRAHIE% 2% (Line Commutated Converter, LCC)
LCC U & F IR A (Thyriston) (E R #EHITTA: - HRTREEES AC filZ
4REE AR Ry ek - SUR R AC (IIE—FERHESRR - LCC AU s B e
PSS A (B, - HABE TS » B AR ZIRERR - EigUEfZ 8L i - A H
FEHERRE AC SRERRIRIE RBIZEHIET - ik DC AIE£REEY » Rt LCC

Tl A B E SR RO R ERIEE ERE AC (IR 240 A B RS R
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Valve hall — Thyristor valves

yANRY AN IV AN

o

Converter 11 Z l E\.

transformers
yANIE VAR IV/AN
— Y

=l

Y Y

rANIE VAR RV AN

Single valve
Double valve
Quadruple valve

3-5 LCC f#ffgstsil

75 FE i 2% (Voltage Source Converter, VSC)

VSC TR 2455 1| FH 4% 4% [T ¥ 76 5 8% (Insulated Gate Bipolar Transistor, IGBT)
TERFRERITTIR - AHE B AS (Thyristor) 8 B8 DUE SRFFERI T 518 - 4Eak
fik 88 i HG (IGBT) A& AJ 2 508 - TR Al EFT e - (F B a5 #an SRR
MR IIRE » IGBT JUERE R DA Noh S SR IR R AT 25 - d5 VSC A& — A as
FEOLRRE DC - & G Hk {2 S 5 B U flr (PWM) BT R R 7 880 et L BB R A
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DC

3-6 VSC HE 5

3. VSC HVDC 4R %

FE B HAT HVDC SHEEN - AR AT E#E N IRRAR ~ Wl ~ |
IS R - AR RS 2 VSC EHAn, - &L T 2L Hitachi Energy HVDC Light®
VSC BEHGUE /M HE EHTTR ~ 3 BT AR A -
® IGBT f&4H(IGBT Module)

FR {1 IGBT #54H Ryiditass i/ Tt - HAE-FEEG TR RS - —HIDIERS

BIEIMERS - S —AIAIE G AL S /KB -

3-7 IGBT f&4H
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® [HEI T (Valve Cell)
H B IGBT {54 48 & ety AT ~ P2ethilisia] ~ fRa@ibiaf] ~ /K040 - S5RERA
Bl S B A as A ARk - FURER o AGHE B A ey - BIE L IGBT AR (E(5
HARF] 10%54FE -

3-8 Valve Cell
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® [iff=4H (Valve Layer)
— (BB 12 (EFEHEE (Valve Cell) sk » e B TR R T -
SN A<z o i B EREE - (8l BEL T B i R AR AlVKES - PRI 4H Ry It i 2

iy L AS i/ NERATL

Valve Layer

3-9 gt 3D

® [H&EHKH(Valve Structure)
HErsEELHE S BRI EH(Valve Layen)fhl » /NI & H SRR AR - UK
RER IR SR - NS REEIE N BRG] BSOS DU
GRS T R R TH - NI R AG A A A R R R
AEREOK o
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Valve Structure

Serpentine
Floor interface

3-11 fRssfEaH(mE=0)
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®  [EE(Valve Hall)
Hitachi Energy & fh—f SAVERIGIE S - (RIZ A4 RN A - B EHE AC &
H Az /D 4 4HEISHESH (Valve Structure) i - BUMS B — FE R A A I BEHHATE H
RIEEN 2/ D era S 12 4HR4ERE4H (Valve Structure) » i HVDC BB B BEE S » H
R (e L R B 2 TR 2 e

14

< 40m NB! Typical numbers
Size may vary from case to case

3-12 [EE R E (A 4 40 Valve Structure)
®  iEijfusE B (Converter Transformer)

LA R AC T R R S 2 1 HEEt DA R ER R » i
FRESATAE 45 R _EAREE— % AC SERSSI Ry BT I R S R 23 Y BT [ RBAE 4% 5 T
& REFREINEZ BRI R » R IR 256t A 7R/ DU R BRI B T3
B o — A L SRR AT RS L B AR R R B ER =AY
WY G SRR SR A B B AU B S TS R
F=AH—HeA I B B A HRERERES - DUERE DR BRRIE 2 226, » B Ryt
T SBBR RS SR BUE RGBSR T AR - e PR 7 SRR el i R F A ]
T RERIERIRGE G -
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3-13 #EASEERER(BEAH)

E'E (Bushing)

Hitachi Energy HFiif# R Z TP AEE T - BINEESY/EE (Resin Impregnated
Synthetic, RIS) BB Rty » 14 2011 5 KBS - EWFEA RS BB fy 245kV -
SRS RE 22 2023 45> EFETF 2 s BB BR 550KV » iff [ R 282 B N/ 2% o o R B R (Gt
KA 600kV) - {H 550kV &Rl K E > SRS ARG - R RIS BE N HHE
H ~ SRR > BT EE RS - HE B BFAEESS) A aER R
{5 RIS B8 i s e B nh B 5T BRI PR I AHE B 2 O« 59 R i N R B
MR/ IN > LN S B HL 2R R SR BRI R R 4R > 403
TaEE R R -
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1kV — 1200kV

24kV - 800kV

52kV- 550kV

Oil Impregnated Paper (OIP)
Since 1930 — present

+ Most widely used bushing
design in Power Industry up to
ultra high voltages

+ Longest history and installed
basis in the world and proven
reliability over lifetime

+ Highest operation and loading
capabilities with state-of-the-art
design

+Well established condition
assessment routines, well
defined routines in standards
and at users, e.g DGA

6 © 2023 Hitachi Energy. All rights reserved.

Resin Impregnated Paper (RIP)

Since 1960 — present

+ Highest standards of
operational safety, completely
oil free - no fire; pressure free -
shattering free, minimized risk
for people and property

+ Minimum maintenance cost
gas and oil tight, best in class
sealing, no cleaning required
due to hydrophobic properties of
HTV silicone insulator

+ Highest reliability and low
weight, mechanical strength to
support highest earthquake
capabilities

+ Transportation and storage
without any constraints. Long-
life packaging for storage
available, energize directly and
any installation angle

Resin Impregnated Synthetic (RIS)

Since 2011 < 245kV 2023 < 550kV
- present

+ Same features as RIP

+ Superior storage & easy to
handle at any angle energized
directly after storage

+ Paperless technology -Lowest
moisture uptake — reduced ageing
affect by low losses over lifetime

+ Higher dielectric long term
withstand, more robust over
lifetime

1< AT -
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VSC HVDC #E#1E(VSC HVDC Converter Station)
HVDC B uEEEFRECEAE 3-17 Fis » B0k « @B - @AC i
a5t~ ©FE S = - OREEEL DC Ui B4R - O % R @Al R RS
3-18 RIS gt BEL 4 ] P AR R 2 5 TR A B PR3 A1 2y - (DAC I
AL - QB - Q&S - @EE - ©DC IE4E R @DC Eisss -
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