KIPE & & WWDC(MAF) 7125

a9
TR =0 H XSS LVDCHSAIE o
osy5334@keti.re kr

| ==

%‘-{-H S
SF ol 9bA]

G e

Nk

2 Fg7boIA AHESIE Ratel

AR Qs AFYe7E Foksa, A AN LR ofsheia A AALZ <)
Alele}, ol eldk ol F 2 £-87 R BAA AT et deied A, A

gk ®abdgle] F7lskal s 5

of 3l F&TS-S 28k Arulde i3k daAdo] iFEa glor, H AAIAQI dile] zEI gl Aot} of

of| A= wi Al e 7)&53 2 &5 A= A dAL 28 Ak thef 2o)staA) gk

S 2. AYR=Z(LVDO)7|€9 7

22 oe] Yulollalis ojabsbeba Azhe 9l EabdY LVDC 71EE DCRs DO A FHste] AC £
), A7 A R3] 53 22 B ABES 53 o & H3| thoAo] HEEA S Eo AlEe] E88 =9l
Zo| oo} EpA|uk, AEA T A g REog olg e = 7|sEA o] FulkEE AF s, FFola A= 7)

olela-& 3L Ao}

CIGRE R M e w2 AHAE L F2a Ass A
5o M g ol|A] ol He oF 2.9u] 9] &k £} 7bsske]
A Fa) Ao )3l PAlo] T=E T ;J\E]"l”.

i Rite EdAge] 45 FAF A4S AR E AF
v o] &4sl = A9 dA wild Also AAE] 9
&k A 3HDC 1o AC) TA|7) H 8 | ghof 2ol A7t
g ¥ oluz} & AlFe] HE diox adAolr), HF,

7)%z0] W ols] 87t ALgSle thRe] Rl
2 opd = 44 tAgsE o] AF HYS AN ER &
71e] o =] Azt vl2- F3}H oo}, o]zjdt o] =2 A2
o FAlo g we olgyldy) o] A E 3 glor, A
T THAIQ1 IECS ] ol M= A5a=-8-71 ¥ 7]7] ) o &k
EEAAR A 34 Ut

olo] & alellAE ZF vhetoll A F31¥ AL s A3 F
v Aol 7|& 2 ZAHE 22 Skl tisiA 278k, 2
A4+ P?;I SA817] $18+ Hkell 8] A7Nakarat i,

I

28

= —=—9_1 weo 71%-@ Qi

LVDC 5 W3 7]zl gk 521 244F Sl )\101 fimalgit |
o] AE A Bad, BAAE T o=7HA SHeAA = W
As) g2t 475 9lek,

Sa7lol AR e FIFL AT FE7lI A EE
A Rate] deiuig wye] Fof deHnaes ¥ 5
slom, 257 gads gl glo] FANYO R A8 £
o) glar, Fohs7k VolBE E3EA glol 87 h-
o) Mz 842 271 A4 5 .

WA ALgEL G IR AUEe AR dedos A
g A AEEAE oF 2~ 10%H =8 AU F IE Ao
of| ¥},

“LVDC and Power Electronics-Enabling Technologies-
Roadmap 2073”01]*13= LVDC &8 Fopl 7|z Aam(if=

==, Technology Readiness Levels, TRLE L33}
AT,

N
b= oo

7% FH) 52

#ro] LpEhlz



T EB VS D2 YA 7|2H|D
=2 = 28
morgy | DOOC o7 0125104
- Heshyr Ee | 0|
= i 3|57|2 8t
SHEH 24 £ ;{g %'xj =
=R olzas0] 92|
23dE | uREHANE XZEC}.48 70}
M I 79t =7\ OIA} E@I}A 37
apany | EER | Dol e
= (MY Felire) puil
demm | I EANEOR | 26D HEME0| G2

Qlet EMC &4

EMC &7t

HT
r=
ra
rio
re
=2

| SARS AJAT
HEHA 20|

AS BAH =5

ofl| %124

LED, ¥35 £3

HX17 (o e

ZE7|0 R el

HS7|H1E

Hx0| 20|51
742{0] A2

K&

N
7
.

-

JE 2 AR(DC) MY

LVDC for data and fayssm Test, Launch (e ,‘W Actual system “flight proven” through suceessful
telecom centres —d | m ‘operations

. Actual sys! cOm)| an qual
LVDC for Marine Srramssrysten :I— it lhrouuhwumumumm(imndmﬂlgm
vessels

TAL7  System prototype demonstration in a space
environment

Coaron |1 ¥ y model or prototyp
Public LVDC] — in a relevant environment {(Ground or Space)
distribution| Comp and/or in relevant
[Technolony 4 environment
Se—l Ci and/or in
LVDC for | rererow—FL: envit
homes  Feasiility Analytical and experimental critical function and/or
characteristic proof-ol-concept
‘Bagic Technology Technology concept and/or application formulated
Rescareh A
Basic principles observed and reported

Tl 3 IVDC A& 2ot Tz M=t(Technology Readiness Levels)

- HI0[E & ¢ HE HEz
LVDC(LVDC for data and telecomcenters): TRL 9
- Muty| H2 5 LVDC(LYDC for Marine vessels): TRL 8
-3 I MARY HBE
LVDC(Public LVDC distribution): TRL 4-6
- 7FEE0 MEE LVDC(LVDC for homes): TRL 3

A H 7esd
3.1 AFHH A

3.1.1 82 A|EFHR

DC v A28 AlPEe] A7F F 832 201841 9] 65.9 MW
o &) Al&E}e] 2027 30l 41,4%2] CAGRE 1491,0 MW7}
A F7e Aoz o 4E),

AHZ = Bolr|)7le] 49 DCHlA 82 2018 o
0.9 MWollA] 2027\ o= CAGR 5.1 MWE Z7}8 Ao F o
=g, o]t gl AR 20183 5.3 g ©Ejof|A] 2027
W 19999 g2 71 o ddEY, f3 Al
= 201839 0.6MWellA 2027\ ol A7) 4.1 MW =718
Ao ok, AlAFREE 20184 2790l ghefollA] 2027
o= 16,897 G2 Z718 Ao 2 o dHd)

ofrlo} gk A2 F HAZ Z DC oiF Al=F] Al
o2, 2018 A ]| 24,5 MWollA] 2027 3ol 670.4 MWE 3=
7Fe Ao g xolw, AAFEE 2018\ 359,74 % @&l
A 2027'dAE 1,790,497 SR F71E Ao gE,
53 ofxagle] A HE A HdA 71 & Ao e
o, 20184 B2 37,5 MWollA] 2027'd olli= 805,2 MW
7HA $74E AR G FEY, AR 2018\ 494545t
gefellA Al#e] 2027\ 9= CAGR 22 1% =2 A7) 297349

o S| M gle s o

29



1,600 $6,000
=== North America
1400 — s Europe
mm Asia Pacific $s.000
1.200 |~ s Latin America
~ Middle East & Africa $4.000
1000 jmplementation Spending e
i B00 R s:.unn;
" N =
52,000
- f
$1.000
- l ﬂ HH
- = B B T . | __. L.
w8 218 2@ wn w2 zm 22 225 2% 27
(Source: Navigant Research)

2l 4 Annual DC Energy Access Distribution Network Capacity and
Implementation Spending by Region, World Markets: 2018-2027, &4 :
Navigant Research>

3.1.2 A REY

AR A& DOl 715 5 HVDCZ} 2018\ 7|5F A
At i 1969 Eefo]al 198 AFA|BkAL §ler, 2027 o
T 316eg e o] @8 ZAos HUEHM, LVDC dA Al
31.69€# & HVDC AHtE.e} zto]7} AWk 2027 o=
297 =e| 2 HVDCAZ# 7 9] vl ed AT EE 348
Ao a g,

VDG AAFRZF S avDCe}F ] 58 i e
Al ol HVDCe] 45 AGAF e 3= o] Ak
LVDC®] -9 vi 3 AF B &7t BEE A 4efEolel

AE R

oﬂ.

RIS WA AR G S Z o= of g
$35,000
$30,000 — ::?dlm:l.mo —
——High Voltage / /

$25.000

‘g P ___/ /

2 s e
L —_-/_/ —
$5.000 -—'—___/____../

* 2018 2019 2020 201 2022 2023 2024 2025 2026 2027

725 Annual DC Transmission and Distribution Netwaorks Implementation
Spending by Voltage Levels, World Markets: 2018-2027, X : Navigant

Research>
323U 7|1 &S
Fjo] A5 200992 713 0.2 AYE Fuldoll o) w4
S 71A 3 Hol 20114 ~ 20193742] #FA e 3k &8

X el AESHoH, ol F
A AFIES 3 Fell ek,

2011 K-MEG(Korea Micro Energy Grid)Al9-2 Al2te 2
ARAF 5871l et A&AFS A#skdrt. o]o] 2012\
B2 A4 ELF AN ACT-E715} DCAE 7ol o)

A7 IhulE S 918t ojziz)

30

LVpC 28 HE 717 e HESH=ET)

AR £87 BR8N UB EE 87 MY U BREY IECLVDC BF 1 & USTIH 2 ot
%

AHEF UEE Y LVOCHF =YY
(271712 BF PRKET)
- o

T U AUAEES T3l oF 5%ol gl ﬁ':ﬂl?fif'ﬂol AtE= A
£ AE3A KDFg oM = ZEE EHAHT £353
A Fle] 2 2"e 4] Mono-Poletl F W28 A g8 o]
o g EE4E HFsh] flel AGH T AY 84:717)
2 AFAAY o7 7= AdE 2138} sict.

gl el B¢ S3elA] Bk opz} RepH o] AE
dutel] 832 = s 717 S (Fdz: Faes #d
Agfuke AalEte] /1= Al tin]) 98] 208 A7kEr

o AlE S TSttt

S dgTAblME AR vl e dEEE fls)
-7 53tel| WHAC) 13,200v] E2gHS 750vdest At
sl 4192 2016950 98 SFOM, AT/ AT
5 1sge =] S5} g A elel AtAFu A et A
Z& Agsted AGHFA A ohe B89 AFshat

AFAF wl ol Uek e AE GRS dFdYTA
M ASHE R ul S ) AEatE 913l 20199 A F

WAAE ] AAR, 7
& Beaa) P A Ay
Fol whedate] Alg F0)E %ham sgrole,

A2 FFAA7|E AP LN AGAF 871l A g
s 2F dH7)7190 IH?} A7k vhEE Sls) Z1EAE
2 ASE JAYsta o, o] Ve s HARES 1Y
F ol 3ok,

A2AA, A/ 4ES 27l of
R o tiete] @7)An] 747

02 7 48710 HEShs MUNIF ALY HEA0|E



35030 VIRC
43V DC(Pol), 23VIC
Energy Units - AC/ DC Adapters, Energy storage - DC batteries,

21 8 87101 MBSl HYAE AlAE PHE

T3, A 87 el A= 770 i 2EAH F @
# ATl Ug AFALE f1F AA 75 H A A, A
Aol hgt 7H-EAREE A8 S Qe

3.3 32 7lese

IEC 7| HE 34 (LVDC: electricrity fir the 21st century)e]]
w21 48V o|3f A HeY FAF(ELV) 7] 7]9] Algko] 714 B
gkom, o 350~450V A o o A5771719] Aol
B2 B2 AAEka 9lo] =871Ec] Abgshs 7HE8 A
71712 AG71717} 450V olake] M th A& Zhe AE 7
QR AL g 9Ig 71Tt AT B,

Sl W wnpE e s o] e Al2ag AR 29l xe)
A2 g 253} 7] Fof A 7|9 ABB, T38| ALSTOM,
223 9] SIEMENS Fo] FEs8ta gle, fHe] g
Al=El] AlFES AEslal Qi FAolm, 1 9] Schneider-
Electric, Emerson Network Power, Eaton, Johnsom Control &
o] 714< Fshal Yok,

A AA A A29 B AFe FEsha gl ABBS] 3
9, 2013\ HE] Nupharo ZREAE'S E&] MVDC-LVDC %
& AE3s 2d dFAEE A8k 9ler, ofF FS)

DC 7]4ke] Aj 2L ]2y~ B dS vl gig”,

72! 10 Nupharo ZE2HE

ogkeje} CESIolAE 200613 9l DC vi 7 AlE-2] AT-E Al
Zpahe], ago 2 Qleh 2Jgho] WAYEH wle} A e oA <
EA4e 243l on, o]F 400ve] LVDC vlo|a 2 g =S
Algratar DCge] Alo] 2kt K28} il d7tsfaL Sl
Ad=o AH3 AL F sheQl Suur-Savonit = HAE=
Lappeenranta University of Technology(LUT)2} 352 2
2006135E ‘Power Electronics in Electricity Distribution and
DC Distribution” Q72 %3)] 25 w o] ddag =4
2, A A2 5 v W, et e AlFTAA A
o] 7Fs#E A s, 2012858 £750ve] A
Fld AFHRE 75 AC FE7HE R A8
THekL glon, oF B3 & widdg Sul S H
Hsfal

U= WT G7o =™ DC ARE AT FHo] AC A
T2 <13k d2fe] 1008 o) Hzhabm A2, ok, Hzug
AE A¥-E vbge HAPAE whask it

[ECS] A} 23 FA DC AE-S AR Ao =
cheFsl HAT AREER gl ofA AlRshd BESH} A
AEA el DC AE2] HAE A9, &% Foll & JeFol
2 Fle g WM E o] Zjz}e] Alolzel theh A 7to]
el F asjct,

Share

Figure 5-1 | Proposed nominal voltages and voltage bands identified based on use case descriptions
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