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(54) Title: POWER SUPPLY DEVICE FOR HVDC CONTROLLER
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13, 23 ... HVDC contraller
30 ... Voltage distributor
40 ... DC-DC converter
110 ... Powered electrical grid
120 ... Powerless electrical grid

(57) Abstract: The present invention consists of: a first HVDC converter unit which is connected to a powered electrical grid; a
second HVDC converter unit which is connected to a powerless electrical grid and connected to the first HVDC converter unit
through a DC transmission line so as to receive a first DC power source from the first HVDC converter unit; a voltage distributor
which is connected to the DC transmission line connecting the first HVDC converter unit and the second HVDC converter unit so as
to receive and distribute the first DC power source applied from the tirst HVDC converter unit to the second HVDC converter unit,
and output a second DC power source that is lower than the first DC power source; and a DC-DC converter which is connected to
the voltage distributor so as to receive the second DC power source, convert the second DC power source into actuating power for
use in a HVDC controller and output the actuating power.

(57) 8%A:

[CIS & A&



WO 2015/102308 A1 AT 00T VAT 00 AR 0 AT

Z:
—  FARAFEILA S} A (& A 21 Z(3))

o I
o2
r
iy
r,
2
jas)
<
)
@)
e
x
o
Ho
L

AE AL Ao AAld A 2HVDC AW E F 3}
S AZ3lE DCAFA R dZAH o A 1 HVDC AW E

HE fF3 oz o7lg = 4 1 DC A Y-S l7pwtol Bujsle] 7] Al 1 DC AYE T w2 4 2DC
AYE 85t A Bulr)oh; 47 At Bulr] o AZAH o] A 2DC AYE e7pwol HVDC Al 7] 7} AF&-8F
EAY e 7 HEA A EH8= DC-DC AV EHE FAH

;47 A1 HVDC AWME 5913 DCAERE A4S o] A
]
A

S
2
X,
EY
[\
jant
<
v
@]
U



[1]

[2]

[3]

[4]

[5]

[6]

WO 2015/102308 PCT/KR2014/012863

™ A A
vl o] |3 HVDC Al o] 7] 9] ALY AR

Faol Aoj7] A FFol EVFsE AR Ao F AU AC AE o AA
HVDC W34 715 Al a3k Alo] A T3 4= A= HVDC Ao 7] 9]

HVDC(High Voltage Direct Current) A] 2~ 812 3l A& -8 27 2 W3ls}o]
AL, FAE A FE Al LFE WSk Wil o] ALgEM, #H

A3 7]z 0] 5 553] 4110196832l & 7] % o] Ut}

S S5E55] 4110196835 = AYE gt AR

-

2

2ets a8 A FEAMHVDO)S 34X, AAHE L AN E Aojr| 2
o] Fo %

A8t 231¢ A FEHAMHVDO)E 9 g A= WA 293 AAER
TAE Aol o8l 34 A FAE a1¢ke] AFE AEstAY a5k AR E
3 uFdoz M, AR =3 iR o2 R 3 AR, FadeE g
Fadgs A 1AHH Aoj7|= AEE 37 34 A7, Fadd 4
FEAHES FASL DEF L QF AT E A3 o] 3 AW E Ao 7] = DIQ
Ao} 7] €} PWME & FE31ete] o] Fo]Xth. D/Q Ao 7]+= D 2 QF A EE
Falet] FEAHANE DHF NS Y FRHEHEANE QF A E A,
PWMi= D/Q Ao} 7] 9] &84l E &0l 7] 28to], 293 AAES H 58]
A AA~ZAZHE HAIANTE YA e

S5 553] 4101968359 22 FuEl o] AW E A|o]7] <, HVDC H &4
Aol 7]= HVDC ZAW B o] 2915 22 2 §3kA ] X &5 Alofshr] 98

)
AC(Alternate Current) 8 o] AA ¥ o] A F7o] 7Hsg §H 9 AC
Ao 2 RE AYE ol FAgth AC A glo] F3tE Tk o] F o] 4
A 219l HVDC Ao} 7] & 7] 7]& ot}
T glo] wA7| G g 7F AR E T S A
E & HVDC W34 =

T
T
X,
;
X
2
2
i)
s

N
as

343 AGA 7 AR oy A Lol A wl & thu]sle] sl 71
A ZHH EF 7241 7H) B2 HVDC Ao} 7] o] AL 33 #2387 Y&l whd 7y
i E 2] 7F 8 F-H )



\]

WO 2015/102308 PCT/KR2014/012863
352 A A of o] 3 km o] Holxl Aol Lol &olahA] ot
TS a3 V1B s oF s, TRV E Alofahy] ek H o] v E e 7t
F7IE 27 Al o] JUh HVDC Aol 7|2 A9 &8 98l ALg5=
e 2= A AR S FAleke] I o R Qe o] wiE e 7t
Q7%= FA R vt
o] AR A

[7]

[8]

[9]

[10]

[11]

[12]

7% 3

vouhge] BAL ALF HAL s ds] 93 Aow

.o RS, , A AC A
1A¥ HVDC I EH 27 EH 85 E=DC AYS Tdol 5818 AC T4
A o] AAE HVDC Ao 7| 2 AY-S T8 4= A= HVDC Ao 71 9]
AAGX 5 A F gl 9l

o] v 548 7Y AC A el Al HVDC Ao 7 2 HY &
FTHE S ARE FgoEN FAY AC AE L] 7HE T4 F A7 Al HVDC
Aoy 7] 2 7] LS FHAY Ao AYFHEAAT = =
HVDC A o] 71 9] A LGXE A5 5o AT

Bl o] I thE A4S § Y AEwe] AA ¥ HVDC 218 B 2 4EH
5y =AY S ol g omn T Aol oA ¥ HVDC Ao 71 2 7|5
ADE TFshE AAE 2% D 433 7 = HVDC Ao 7] o] AU E
Al &8toll ATt

A A2 s

A 7 DC(Direct Current) A% 22 912 % o] A1 HVDC 2B E 4 o 2 1 E
A1 DC ALE AFEE 7 = 71 AE e AA¥ A2 HVDC 71 H E
R 7] AlLHVDC AW B {3 2k 7] A2 HVDC I E f-3-& A2 k=
DC A& &) A ¥ 0] A1 HVDC A E §-3 o)A A2 HVDC 8 E]
AR RI7FE = Al1 DC A Y-S Q17pdol dnljste] 471 A1 DC A ¥ 2.}
e A2 DC A Y-S sk A vl v 4] A vl ]9k A A ¥ of A2
DC A& 17hiko} HVDC Ao 7] 7F AFg 7He ¢ 75 A ¢ o =2 W 3kA[A
£ 931 DC-DC ZAHH E A5 &= A& 53 o =2 .
W o] & 3}
Bouknd o]l HVDC Alo) 7] 9] AP = AL FHol| 7hs e -39 A
A HVDC AW E 252 E S8 5= DC AP S a5 0ol 599 F4Y
A2 rto] oA ¥ HVDC Ao 7| & % = ol A
& kg o] HVDC Ao} 71 9] DC A Q742 = gk, T4 7= o
HVDC Al 712 A& 338 = IS gtozy 4
o

A



WO 2015/102308 PCT/KR2014/012863

[13]
[14]
[15]

[16]

[17]

[18]

[19]

[20]

[21]

Aloed 4= A= ol ol slen, f4 Aol AZlE HVDC B B 24 -F
Z9H =AY S ol & ez T Adgdel 1789 HVDC Ao &2 A d &
TR AAE 2 R AFEE 5 = o3l
=R ad A

5= 12 & g o] HVDC Alo}7] 9l DC A LA o] 74& Hetd 539 %,

523 & 10 =A1E HVDC Al017] 8] DC A g4 9] 3|25,

538 520 EAlE Ak vl e v AT E UER B 2
g AAIE AT H

olsf, & g ol upekA g Al o & H P SR EE aste] A slolH,
v g A el oA HEE g4 7ol Aol thE A H Q) dH ol
<0 8AE wE s B 4 kil I = Aol LA
e A Aol

L2 1o A oF gEo] i i o] HVDC Ao 7] ] DC 7 9 74*] = A1 HVDC(High
Voltage Direct Current) 71 ¥ % (10), A2 HVDC ZAH ¥ £ (20), A3}
1 71(30) 2 DC-DC 7B E](40) 2 A Ht}.

A1 HVDC T H #45(10)2 #d9 A5 3110y A4 =™, A2 HVYDC
218 4200 A1 HVDC A8 B -4 (10)2} DC(Direct Current)
A 4A 2(DCL)E A5 A1 HVDC AV 51 (10) .22 A1 DC
AL (Vde) S AESEE 5= ATt A 9 71(30)= A1 HVDC Z1H B
F5(10)3 A2 HVDC W 75 (20)8 A 3}= DC &A= A ¥,
A1 HVDC A E -5 (10)°] A4 A2 HVDC AHEH 41 20) 2.2 2171 = A1
DC A4 (Vdcl)S el 7pito}l Fuljsle] A1 DC A (Vdel) Bt} 52 A2 DC
A (Vde2)& &9 gt} DC-DC 71 E(40)= et #1171(30)9F 12 5 o] A2
DC A (Vde2)< 1 7ol HVDC A o] 7](23)7F AFE 7} &t
TEAYD(Vde3) o2 ASA|A A2 HVDC A EH S-3120)2] Ao 7](23)%
Skl

T zhi= 2 g ol HVDC Alo] 7] 9] DC dg# 9] 748 F 74

LS Fhxsto] B A 8] A et tha a2

A1 /2 HVDC A E 5-3(10/20)2 &= 1o A 2} o] 229 X (SW1/SW2),
Hol7](11/21), HVDC A B E](12/22) 2 HVDC A o] 71(13/23), 71 5Fol @243
T Lol BAIEA e B AXNER FAHEY

A1 HVDC A E §-51(10)2] 715 A A1 HVDC Z1H H #-%1(100)2] HVDC
A o] 71(13)3= AC(Alternate Current) -8 2HASto] 283 4= = F- 40 ¢
AEF110) o= 7H A 3ol 29X (SWDH P(on) =, &3 &2l
23] HVDC ZIHE (12)7F 711D E 538 4 A8 2110225 AC
AYE 21 7brol A1 DC AL (Vde )L & H3A A DC A4A Z(DCL)E 2171
T JEF Ao gir), 1 vlel] YZ-X] & Al1 HVDC Z1H E {-51(10)9] &2t

do



WO 2015/102308 PCT/KR2014/012863

[22]

[23]

[24]

[25]

[26]
[27]

[28]

[29]

A A= 10) 02 RE F3E
A9 AE 20000 9

shvl, Bt

=
AE, FH
] Al 22222 AC

N

A AEg(12000] B4 T2 FolH FHY A
Fwrol B2gt, o] 2] g HVDC A 0] 7](23)= AL 8l 2 9] 2] (24)7}
e o},

AP A8 =9 %] (24)= Al A AT, A2 A GFAT2) 2 A3
A GE2HT3)7F TRl E Tk Al G AT HVDC Al 0] 7](23)9F 2 =],
A2 AT FAY A (12008 A2 o] 74
A (12002 25 E H LS A7bk=t A3 4 A3 AK(T3)= DC-DC
A H (40)9} 172 ¥ o] DC-DC AW B (40) 2 F-F] A& 17pk=1.

AAAE 29524 2AA A AL Z(S_c) HA 75 =, HVDC
Ao 71(23)9] 9] Alofol whe} 2~ sle] A2 3 A dAKT2)el 74 = Hd
A3 HAGAKTIHE B3l 7HE = AYS Al FAGAHTHZ A d o=
N7 55 &ho] HVDC A9 71(23)& HVDC Ao 7](23)7} AF& 71 7
TE5AA(Vde3)o] 335 ES e}, &, 798 29 X](24)= HVDC
Ao 71(23) 8] Aol whet T H#E (120)0] B &2 E = A g0l T
AE (1200 2 7E FF A9 (Vde3)o] HVDC A o] 7] (23) & Q1715 =& 5}
T4 AEak20)0] A} F2E A & 4 $-o]l DC-DC 7B B (40) & 2E
%9 5= HVDC Ao 71(23)7F AH& 7hHs §F 1% % 9(Vde3)©] HVDC
Ao 71232 A7 =5 g,

#o & 0], HVDC A 7](23)7= T4 9 A= 3120)9] B 52 Al AL4
2524 A1 FAFAHTHSE A2 A2k T2)7F 3 A= =5 5ho
T HYA(Vde3)S F4Y A8 L1200 22 HH =1 HVDC
A o) 7](23)= T3 FAD A 12002 7HE A4 A 2 XA AN TS _o)E
WAl slo] AP el 22 x(24)9] A1 H AT A3 % W GAH(T3) 7}

A H ¥ == to] DC-DC I H E(40)E oA = ¥ = -5 A Y (Vde3)S =t

A 71(30)= &= 200 4 &F o] A1 A 3R R A2 A HR2)SE
T

A1 A gHR1)< DC AEHAZ(DCL)ol ¥ E =2 v X ¥ =5 DC %542 (DCL)?
AAE Al == A2 =2 02) Akolol] AT o 74, Al == (nl)+= DC
A4 2(DCL)el A H ) A2 A 3(R2)S A1 AHRDT A H 2w %] ¥ o
A1 DC AL (Vde1) S ¥313te] 212 DC AU (Vde2) & & &3 355 A2
=Em2)2} 4 A(GND) Alel el 2 € Tl DC-DC 71 H B (40)= A2 == (n2)°ll
A% A1 AFGRDI A2 A dHR2)) &l EtE o] A2 ==m2)E Z5



WO 2015/102308 PCT/KR2014/012863

[30]
[31]

[32]

[33]
[34]

[35]

[36]

[37]

[38]

2 5= A2 DC A (Vde2)-S F=211ko) 5 A 2 (Vde3)-S T Ao 2 A el
AX24)2] A3 HAAAH(TI)E A 7FeHt

=
=
2

2 QF ¥l 71(30)3= & A A of| 7} & 30 =A H o] Qlt) & 3o EA|H vl
ol Ak Bl 71(30)= thE A A o= A1 AFHAE(C) L A2 A WA E(C2)E
T H

A1 A A E(C1):= DC A4 Z(DCL)l ¥4 2 ] %] 5] =5 DC
A4 2(DCL)o) AZAH Al == ()2 A2 =2 (n2) Akl 1A%, 2
A (C2)= A1 AFHAE(CHeF A H = v X =] o] A1 DC A (Vdel)=
F-etate] A2 DC AL (Vde2) L. & 331 =5 A2 =2=(n2)9 3 A/(GND) AFo] <]
A ¥t} DC-DC AH E (40)= A2 ==(m2)0) A= o] A1 AA E(CHE
A2 A WA (C2)0 o8l FdE o A2 ==m2)E Sl E¥ ¥ = A2DC
AA(Vde2)S ¢l 7hiko} %4 A(Vde3)S A slo] AL e ~91%(24)2] A3
HAGAHTI)E Q17Fste] HVDC A0 71(23)E & 22 A A2 HVDC 21 H
51200 715 7he ot a5 Ak o =2 A of gt

v

7] FAAE 2 e B0 o HVDC Ao 7] 9] DC A Y4d=] 9] 52hs Arshd
b5 gt

A1HVDC ZHE F-451(10)0] A4 F-3aY A9 3d110)< 4], 5 ==
A B AEA] Gt A4 AE o= Fa] AC A o] A A
A F 222 ACHAS DA Z 5 = Aot A2 HVDC 1 H E
FHo)o AAH FAY AE 1200 LA LTFJAAY FY S go] AA
FARZACHY S SN - 95 DHLRE o] Fo ] MHE ol

FA9 A= 110)o] A1 HVDC A E F-310)3 491 2= 3 (120)9
1A ¥ A2 HVDC B E F4(20)& A & DC 44 2(DCL)E 124 5 o
TR AE 1200 EA FA o] AYE YA 7] A KEHE S-o A2
HVDC Z1HH -3 20)01 A4 171 = A1 DC A (Vdel)-S A1 HVDC 71 H E
FH10) 22 A7 e E F-A4 8 A "t

A1 HVDC AW E §-51(10)2 A1 DC A ¥ (Vde DS 53¢
A ah(110) 0 25 Het7](1D)9 HVDC A E(12)E Z&f YAl A
Z9 ¢tk HVDC ZIHE (12)F &3l A9y += AC A2 17Pdol A1 DC
ALY (Vde) 2.2 WA A DC AEHAZ((DCL)E 2713} £-49 A= 3a10)3

7111 Atoldl = 2= A (SWDH7F A A, =9 X (SW1)E= HVDC
Ao 71(13)°l] 2 &l Ao o] &/ T},
A2 HVDC AHEH 35202 A7 DE T4 A (120004 2 H AC

WA A DC A S Z(MDCL)E Q1 7HE] &2 gt} A2 HVDC A B §-4(20)&
FAYE AE20)0) AAF e el A A E 12009 7Hs 54 Al HVDC

-



WO 2015/102308 PCT/KR2014/012863

[39]

[40]

[41]

[42]

[43]

[44]

Ao 71(23)2 TEAY 2 A3 DC AL (Vde3)S 21 7hdol HVDC Ao} 71(23)7}F
7HEH =5 g of gt o] = - A EH (12009 THE FA = Al 7HE Al
R=g

HVDC A9 71(23)= 59 A= (120)% A QA8 29 2] (24)= A2 = o
TR AE 12000 47 T Aol g T A w120) 0 2 RE
A7HE - F AL (Vde3)S AL 29X (24)E &3l Q1 7hbol -5 H T}
A9 A= 120)0] 7HE FA S EN7E EH HVDC A o] 71(23)+=

KA AN Z(S_c)E H“Bﬁkﬂ =93¢ A9 d=EE(120)0] 7HEs T A
Pr AEIE 7R M-S HVDC Alo] 7](23)oll A A A 5 3 A % 71 o]
Sdog Ayg Ak

e =9 %](24)3= HVDC Al 7](23)ell Al 2= X Ao A Z(S_c)7}

A7FE A A1 A A G2 T D)@ A3 H A GAHTIHE AZAAA A3 8 EdAHT3)l
1’2 ¥ DC-DC AHHMAO)ZFE &8 5= 754 (Vde3)°] HVDC

Ao 71(23) & Q17F¥] o] HVDC Al 0] 71(23)7F AF&- & 4# 1 &= 5 gt} DC-DC
AW E(40)1= A F 071302 HEH A2 DC A9 (Vde2) S 21 7Ho} HVDC
Ao 71(23)7F AFE 7He 8 TE A Y (Vde3) S 2 W 3A A A3 ] -G AHTHE
=3 HVDC Alo]71(23)Z 17}t

A2 DC A (Vde2) Ak #1171 (30)o A 24 ¥ o] DC-DC 71 H E](40) 2
A 7FE T}, A ¥l 7] (30)= DC A4 Z(DCL)ol B &2 w) ¥ A1
A ZFRD I A2 A R2)Y AL A SATE(CDHEF A2 ATHA E(C2)E Z-3ll #12 DC
A (Vde2)S #¢5ho] DC-DC AW B (40)2 A &3k}, DC-DC 7 ¥ B (40)= A2
DC A (Vde2)S T35 AL (Vde3) o & HZIA|A AP M8 29X (24) 5 -3
HVDC Ao} 7](23)2 1 7}3Ht},

HVDC A 7](23):= A1 HVDC Z1H & £-%(10)2] HVDC AW E(12)E 53
=95 = A1 DC A Y (Vde) S o] &31e] FEHE o =2HM FA A= W 110)°]
7HE F9 7 G-o) A TP L(Vde3)S T Aok T E5EAY(Vde3) S
AL A Y(110)S o] &30 24 HVDC A o] 7](23)+= T4 A= (120)]
A 5,871 dH el A % 7HEE o] A2 HVDC AW H #5200

] 0 3 Ao]& 4= 9lo 9ol A YA E A2 HVDC AHE F4H(20)&
71el 7hE A A 4= Al "t

& kg o] HVDC Al o] 71 9] DC A Y4 = 8k, 7419 2= w(120)00 A
HVDC Ao 7]1(23)& T-5 A A(Vde3)S St o2 T3 = AL H o aH
T 8812009 7He T4 F A7HS A HVDC A0 71(23) & 271
?Eﬂ A(Vde3)ys st Ao ® AT Ao = dom, f44

JZi.&l

oft

H

=
ny

p

Bl

2



PCT/KR2014/012863

WO 2015/102308

W

& 7hx1 A, v

el A

<

Fol %)
bol 714

yAO

ifo

Fi= 71 WOkl A

IS
'y

i

il

o
)

i=2]
i

3w, o)

-
[€)

Xz fEEe] 7t

& 9

7 A B
A o|tt,

r

) 74 84 of 3

5]

Aol £

]
~

g Ve

b

e

3|
=



WO 2015/102308 PCT/KR2014/012863

A7 9
P13 1] 249 A= ol 7]%¥ A1 HVYDC(High Voltage Direct Current)
AW B 751
471 A1 HVDC B E F-Y 3} DC(Direct Current) A 44 2 &2
1A% o] Al HVDC A E FH o252 E 41 DC AY&
S =9l A Ag o] oA ¥ A2 HVDC A B E

Jﬂg

>L, oby

N,

A

[\

HVDC ZAH B F-45lell 778 =, 47| A1 HVDC 718 ¥
Fﬂﬂzmmcﬂﬂﬂ%ﬁ%%@ab DC &4 =29
}7] A1 HVDC 21 B -4l ol 4| 4}7] A2 HVDC
giﬂﬂﬁ~mecﬂﬂ°ﬂﬂmwam
}sh= HVDC Al o] 7] & A4 A].

1, 271 HVDC A7) &= A sk ¥l 7] ¢} DC-DC
sho] -0 =,

W 71= 4 7] Al DC AL R W& A2 DC A

o

|

il :‘0
B SL oo
0{1

N o
©

U

>~

=

% 73} 2] S

o Mt
32
o

ﬁ%

L
s

Ot
S
OH

CWHHL*WV“%%ﬂ%@ﬁﬂﬁﬂzm:
7hkol HVDC A0 7] 7} Al 838 5P o
=838 2le 54 22 3= HVDC Ao} 7] <]

do N N T = O T oy b
oot
Qo

(o, it
>,
Xy

o
R

o
0,

A

oot
2
%0

é)lﬂszm:ﬂHE%w 2 AYgaE

C Alo] 7] 7F 8] ¥,

1L HVDC Ao 7] &} AA == A1

Wi AAE FAY HEg o R
= Al2 A @ael, DC-DC 718 E ¢} 2 ¥ of
2HE TEALYE 7= A3 AAEAR

o] Fo| A, %71 HVDC Ao 7] 2] Ao upe} 9] A afo] A2
HAAGAE A7FE = 51 93 A3 A G E 3 Q7=
TEAgo] AelH o= Al P AGAR Q1 7FE = F 5he] HVDC
A7 2 s do] F5H =S g 2le 5% 2% sk HVDC
o] 719 A YA,

3 @l 1o} A, 471 HVDC Al o] 7] =
A A AL E 291 Al A
@QEiaﬂ?Eﬂﬂguﬂﬂﬂ
]

Jd

[ 3]

B
P, 2
o, Tt
2
d 1= rlr
LI

= oox [ 2 B ook Mmoo Y 2 2 A R dooox do R
réi
ﬂf

-ﬂﬁojg

2 R
o, N

o

O

o

@

N

E to 2
> T2

offf
N
)

T A%

_{

[7d - 4]

€N
ﬂmnmﬂﬂﬂi
3= HVDC A o] 7] 9]



WO 2015/102308

4% 5]

[ % 6]

PCT/KR2014/012863

2
0,
o

=
2
hox

v

2,
[—
ol
Mo o
=2
2.

N
"
Mo 0
ok
£

2
o
o

1 2 2 v X ¥ o] A1 DC AL Feksto] A2 DC
A3 S E A2 =T 9} A A Alo]el] A E = A2

it
i
i

£l

o] A1 A3 A2 A 3ol 2 5] F<lx o
E=A2DC AYES DC-DC AV EHE
TA Y= AS EH o= §H= HVDC

2
®)
il H—‘

e 2 oo 2 ox R
offt |
:(‘>L_r‘

Ot
ok
o rr
2 A2
o o
O_>li O
o> ﬁ o i @
MJEM
Al _HJ w

ra
o]-)
s
o

2,
N,

>
oot
oS
S xo
o 2
. O >
>
N
X,
As
rg Mz
=
N
ﬁrlr

jus)
-

mzﬂﬂﬁJﬁﬁﬁwﬁﬁlim
Iy
Y

_‘r(l_‘r(l

= Al A A e
WMM%HMH%QQE% 15 o] A1 DCAYE
2DC AP o B FEHIEE A2 o 4] Alo]9 <1
2 71 S A Bl 2}

A7 A2 wre) AAE ] AL AINAE 2} A2 A A H o] o3
wE o A2 =25 Fal E3 ¥ = A2 DC A Y& DC-DC
AHE E 95t E BeAglon ALY = AL EX o 3=
HVDC Ao} 71 9] H 44,

ox g

ol
H
4

2,
_‘r(l

>



WO 2015/102308

[Fig. 1]
120

71

PCT/KR2014/012863

i 110

11
\ DCL nl S
K| 2HVDC S < 1d¢ | H1HVDC
#AHE |} HAHH

DC-DC
TIH{ Ef

[Fig. 3]
22 11
\ DCL nl %
M 2HVDC g < 1d¢ | ®|1HVDC
b 1= ZH H
T
| C1=/
| 1
vdel vde2 | DC-DC

|
I — GND!

I
| ; |
: Cl= n2|

UHE

F--"30

L



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2014/012863

A.  CLASSIFICATION OF SUBJECT MATTER
HO02J 9/06(2006.01)i, H02J 1/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classificailon system followed by classification symbols)
AY - o v

HO02J 9/06; FO3D 7/00; HO2M 3/155; H02J 3/38; HO2M 3/28; H02J 3/00;, HO2M 7/48; H02J 1/00

Documentation searched other than mintminn documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electrenic data base consulted during the international search (name of data base and, wheve practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: HVDC, inverter, converter, powetless

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-1130320 B1 (SAMSUNG HEAVY IND. CO., LTD) 28 March 2012 1
See figures 3, 5, paragraphs [0040]-[0049], [0068]-[0079].
Y 2
A 3-6
Y KR 10-2008-0029106 A (KIM, Byoung Hee et al.) 03 April 2008 2
See figures 9, 10, paragraphs [0164]-[0176].
A 1,3-6
A KR 10-2012-0095248 A (CONVERTEAM TECHNOLOGY LTD.) 28 August 2012 1-6

See figures 1-14, paragraphs [0047]-[0136].

A KR 10-1312959 B1 (SAMSUNG HEAVY IND. CO., LTD) 01 October 2013 1-6
See figures 1-4, paragraphs [0043]-[0075].

atent fanuly annex.

m Further documents are listed in the continuation of Box C.

® Srocial Calosories of cited docurnerts:
Specal friegories of cried documents: 17 farer document published after the international filing date or prionty
HA” ; > general state of the art which is not considered date and not in conflict with the application but cxtec to understand
to ‘cc of particul dwa o the principle or theory underlying the invention
“Br ’ pl-mt-on or patent but published on or afler the internationsl  «X”  document of parteniar relevance; the claimed invention cannot be
cousidered novel ar ca be considered to wvolve an inventive
wy step when the document is taken alone
e ua\ r(:;s,'}n {as \Qt‘ r Y document of particudar rele e; the claimed mvention cannot be
_ p SN R3S Spectied; ) o considered to mvolve an ive step when the document is
“0" docuraent referring to an oral disclosure, use, exhibitton or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“pr g ent nublished prior to the internati ine date but later 4 o
F c‘locuqulpa'bl.nhedpl.qr to the international filing date but later than  «g> 4o umant member of the same patent family
the pricrity date claimed
Diate of the actual completion of the intemational search Date of matling of the international search report
12 MARCH 2015 (12.03.2015) 12 MARCH 2015 (12.03.2015)
Name and matiing address of the {SA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Dagjeon, 189 Seonsa-ro, Daejeon 302-701,

Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.

Form PCT/ASA/Z1G (second sheet) (July 2009}



INTERNATIONAL SEARCH REPORT

o ) P International application No.
Information on patent faraily members

PCT/KR2014/012863
Patent document Publication Patent family Publication
cited in search report date member date

KR 10-1130320 B1 28/03/2012 NONE
KR 10-2008-0029106 A 03/04/2008 NONE
KR 10-2012-0085248 A 28/08/2012 NONE
KR 10-1312959 B1 01/10/2013 NONE

Forrn PCTASAZLG (patent family annex) (July 2009)



FAZLANL
SAZALR A PCT/KR2014/012863

A, Bl F3= 7| BRFGEASEFAPC)
HO2J 9/06(2006.01)i, H02J 1/00(2006.01)i

T

Ak LT A(FHASS RS 714D
H02J 9/06; FO3D 7/00; HO2M 3/155; HO2J 3/38; HO2M 3/28; HO2J 3/00; HO2M 7/48; HO2J 1/00

Z b ] Eopel] Sek A 2% olele] 9
FRERUBANNTR W FFFAUBANGTR: FAE H 2l S AE IPC
dRTHHSNGTR W dRTALSNGTR: A Hawdwe] sAE 16

A Z AR o] &5 Ak o] Elu o] (o] gl o] 2] A Bl A *“01(611%6}5 )]
eKOMPASS (5313 W5 WAl ~®) & 719 = HVDC, I8 E, v H

c. FIEEH
7l aLe]* AerdE L AA FHEID e = E9He 71 A e A3
X KR 10-1130320 Bl (4 ZFD 52134 2012.03.28 1
X 3,5, Al"E¥ s [00401-[00491, [00681-[0079] k=,
Y 2
A 3-6
Y KR 10-2008-0029106 A (¥ 3] <] 1%) 2008.04.03 2
¥ 9,10, AEWS [0164]-[0176] F*.
A 1,3-6
A KR 10-2012-0095248 A (I ® HAE==Z2] gH|E=) 2012.08.28 1-6
¥ 1-14, A5 [0047]-[0136] F*.
A KR 10-1312959 Bl (MR FTF Y F23AF) 2013.10.01 1-6
¥ 14, A¥EA3E [0043]-[0075] #=.
F7F F3 o] C(AISH ol 71 A= o dsH US55 &3k AR & Az L
H 8 5 . _ , .
T e S e T EAEAY w949 Fo FA9 FUO R FU} 4EelA
“A" B3] pee] Q= Ao w Hol= dulAel &2 Hojd £ ?%_%Uq wre] 71zt He Yy o] B2 ols)e}r] 95 284
73
B ZAZAYRD ME 2IY = AL A AR DY o] F . o .
i Zo e ma o ‘X7 2l AR JE Y AT EP shntoz A7 v A
NEAL NS £ 29 24 FHEE Pw el gl Ao Bt :
L A FA JES A S T EE T2 8EdY FAY . s .
Pl L = = uls| o) ola = “v7o =R pee] 9= 29 53 £ s} o] abe] T2 3w
= o2 Bdd o] f (o]l HE HANE ey Yetd dgh B2y Y 5;}55 73%151 /;«'301 H%?jz}?] 7]4] z}qul%ﬂ%ig ?%Z:ié
“CO TE N AR, WA BE B AR g n s B SARAe gl Alom

P o) Fo FE oY FAEAY o el FAE £ & AR S ST b Fd
TA L] A g FAEARR A S

20154 039 129 (12.03.2015) 20151 03¢ 129 (12.03.2015)

S BRE
al

o
1

-701) A FZGA] A7 FAE 189,
; T, AFgdAAD
T 18242 472 7140

221 PCT/ISA/210 (- W1 A 8-2]) 2015 1€

?‘r
Ae NS +82-42-481-8694




i— Z‘“ }_}\]_ B —T’—}‘1 %Zﬂ%%‘{ﬂi
-5 55lel A3 Aw PCT/KR2014/012863

A 2 1 54 0] A

ola o =55 TN s 53l=e ML
KR 10-1130320 Bl 2012/03/28 8=y
KR 10-2008-0029106 A 2008/04/03 8=y
KR 10-2012-0095248 A 2012/08/28 8=y
KR 10-1312959 Bl 2013/10/01 8=y

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

