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140 ... Phase current measurement unit
150 ... Phase current-phase control unit

(57) Abstract: The present invention relates to a phase current control device for a DAB converter, and a method theretor, and according
to one embodiment of the present invention, the phase current control device for a DAB converter comprises: a DAB converter having
at least one leg in which a switching element is included; a phase current measurement unit for measuring respective phase currents
for the leg; and a phase current-phase control unit for setting any one of the respective phase currents as a standard, and comparing
the remaining phase currents with the phase current set as the standard, thereby compensating for a phase difference of the respective
phase currents so as to control a phase.

2,
Jﬁ



WO 2018/079906 A1 {10000 NS0 O

SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

84 AR (HEY TAT e /s BE /Y 9
) A8 2] H3E 935}9): ARIPO BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), 24 o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
3 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

T2 4179 g HAA:

— ESEY Y ESE S S U EY2 A4 #
gk A (A 4.173)

%7]]:

—  TAFALE A S} A (FF A21F3))

(57) LA B 32 DAB AWEHY AAE Alo] Ax 9 2 e B3 Qow, ) 2]
’ FAF SR, R AT A7) AHF F o=
A5 917 2ol g A sk ¢

( ¢ o

)
rr
o
m
=i
o
=)
I
s
2
=
i,
N
s
to,
o
Ho
oy
o
N
2
ol
rr
o
m
=i
Ho
o3



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

WO 2018/079906 PCT/KR2016/013024

1

78 Al A
wo]l Wx: DA B AW E Y AAE Ao] Fx 2 7wy

71&2 ok

H vl o DAB 218 B o] A F Alo] =] 2 1 bl #ek Ao =
TA 4 0 & 3= DAB BBl 9] ¥ 18 FAFo B d o] Eelud 5
AAFE 71F0 2 Ahal, U X AAFE 7o) Hi= AR F o vl usle] YAk
Aol & AT O M Ao Bt dS #4317 57 9=, DAB 2B E 9
AAF Ao] A=) @ 1 ko) B3k Aotk
W 7d 7=

£-318} A f(Medium Voltage Direct Current, MVDC), #] ¢} %] 5+ (Low Voltage

Direct Current, LVDC) A| 28l #1 2} 2] ¥ 9} 7](Solid State Transformer, SST)
}\]/\Eﬂ R N T/j_rxq olo] 2l A Al Aelo]| A % Ate] A7 Y

S a0kl S A skl we S on

SEE
o5 o) WA 9]
el Ao BA L 47
g4ol ek

o] % R.9H5}7] 9l 5ke] th4el

=18
5] Ltﬂ, %XH A o7 AFEE = uhy A
o], @ AWM GA 2= 1 o] o

AE WA S 2y e gt

A e 34 %] 7} /\]-—Q—Qf—tﬂ A Q1 of 24, HE] g 78 ¥, MMC(Modular
Multilevel Converter) ‘& ©| AT} o]= 42 AW HE ) H 2 A 3}o] ulHF
A Ao 2TE 9 ]]%%Ej Al = Wlolt), ol A,
Al 2Bl A aw]= 9% A E e 2Fo  A}2 3 5= 9]

a9, A5 WMV E Tdstr] A &k
ol Hosir) s AviE = Ad el wep v Add, d
T =, o] Al Rl A= Qb A S st A AW EH E ASska

o}

ol

AA e = dA B A7 A8 EH o, F '

7 o] (Phaseshifted) ZVS(Zero voltage switching, % %3t =91 3) 21 & 9}
A A ¥ F 22 E(Isolated Boost) Z1H B 7} 2 3¢ WH2] DAB(Dual Active Bridge)
A WA, 12] 5l LLC 319 78 WA Fo| Bo| ARE 5L )l
HZoll= AA Y FER AV Hol 875+ dE %] AaF AX I A=

FAO) LR, AR PE Folxm 29X o S gol sk s, el U2
4gsto] B2 RS B 5 Q= 39 PUF A el RF A7
RS EE BRI

O .
S 374 FHE AW E o= U324 22 DAB ZIH E 7} 21t} DAB Z1H E =



SEEN

[e)

=

PCT/KR2016/013024
Al B gk

Al
=

bo.
PRELET

5

i
=

71

A o] of] g-o]
p=d}

T .

271wl o

.

7} v of

DAB Z1H B ol A ¥ gl7]

A
Lot

]
}c}. =3, DAB AH E|

[e]

T

=

ks)

o
1
1

o
1=

A
Z]
|
|
I

WO 2018/079906
3

[9]

(phase current)

WF

F7EA 9] Bhgtol

T

T

1 297} AA A A2 H) e 2271

*] o
et i B

=

o)
2] T2l QP A S Hol Eg AL

3lo] gt

k:

)

=

T .

T

LA

3 A

}

5

38
o] A&A
71 BA

Eig
g 4= ¢) o}, DAB ZAH E] 9] A A

¥}
whebA], &2 ] 34 DAB 71 H B

1

&

[12]

jzel
wir
el

—_—

0
o

4 O

=]
=

9

¥ o] 522 DAB v E o] 18 AR

[13]

af

)

=

=

vl s,

=

,DAB Z18] €| ¢

T
T .

o)
DA

A~
T

RMS(Root Mean Square)

1

=

7
1

ko)
-

l

DAB ZIH E; 4}7] gl 21 of

A

T .

%}
of ™

}

5

-]

=

off A1-1 &L, A 1-2 @2, A1-3 &2

=

=2

Fut ol/del 9l 1dleg)

5

o1

=

Z]
7] DAB AW H =, 12}

stE 71E

[16]



PCT/KR2016/013024

WO 2018/079906

7] A1-2 #1e}

s

s

2

7] A2-2 @71 AFo] &)

)

yAO

B9 Aol & 53

5]

of

, DAB 718] €] 9]

Alellef] u}E DAB 7

]

o 9

—_
o

X
i:l
il

& o]-&sto] 7]

71 978 zho| RA 4

Apol H.A gk

o)

o, }7] DAB B €] 2] 218 A F

[18]

wr

‘_.&0
-
TH

o)

ki

wir

0
o

3 O

o B3

DAB 7AW E 9] 9 28 AAF

k-
=

=
=

bol 913 e

=l

=
]'ﬂf

N

o

T

6

ol

e

0

TH
e

0~

X

2l 2] 34 DAB 1B E] 2] WtV 9]

o Z
HELUO:]‘CO

=

[20]

7} glo] A

H]-g-3

214 A

o] 2ol

=2
[€)

2

A]

217,

2w AaviE =

=

g1 =T Al

[23]

2 vepd

Al 2R gk

Al
=

DAB Z1H E| o] A

o
T

1

-
i

[24]

DAB Z1H 2] A+

p=1
R

A o of] ek

=

ikl

=

ikl

DAB Z1H 2] A+

p=1
R

A o of] ek

A

vhebl o] o,

9l o &

d

Z

42] 8204 A 9] 7

-
i

371

SRR

=5
=13
=

[29]

9% g

=
=

‘.mo

ol



WO 2018/079906 PCT/KR2016/013024

-
1-

Nt
Ot

sho] Ik, o) AAleliz o2 7hA) FejR WMPE 5 o, B
A7 el s e M = By dow
o= b e A

o

ot 2 o & AQ

>,

ok
L:o

= ﬁ

1o o

ok

o é

o

of of

o o 1S

A

R

oft

od =

> °

r;%: 2

w o o

2 o ey B of X o 1‘}4

ofl YO k< H1 1T S o

N
of

z 2
4
oX,
=2
=
&
o
=
&
N
o

[31]

B kg o] A Al of|of] ulE DAB ZIH B 9] A 7
ol s} " T Ao} A"} 3, 100)+=, DAB ZIH E](110 WA 130),
H(140), A7 917 Aol (15005 F3Heret o1 714, DAB
WA 130)+= A1 A3 2(110), A2 23] Z(120), FH71(130) =

[32]

imgm
o
)

Hil Moox X
Lo T e
1-4—@11“1

[33] L7<1,DAB ABE (110 WA 130)3= $Zrol] A (Vy, VS E31
M t71(130)E F3ll + 79 E-¥ 2] %] (Full-Bridge converter)[ 4| 1
A3 Z(110)9F A2 AL F Z(120)]E5 50%2] 1274 FEl(duty)E FL 1253

225 ZF QR el o3 Aol E5-& Alo]ghtt. DAB Z1H B (110 WA] 130)+=
3o E AHFTE NS 2, o Hol & T8l FEHANE Ao g

[34] TA A 2%, DAB ZAH E[(110 A 130)9] 4 8 4+ v )

[35] HA, A1 AL 3] Z(110)= 12F B8] X] 229] A (bridge switching) A~ AH(S1 W A
S6)Z FHE Al AL 2110)E= 302 W ldeg)E TAHET =, 2 A
22F 812 S2+= 1350l = A A F1(o)sk "All-1 Fo1 el $H(10a)E
TS, =93 A2 S3 E 84 1254 = THA| °lT1 (0] 8 Al 1-2
gl 1"2} $h(20a)E FAISHH, 29 A 2AF S5 2 S6-2 13FSol A= Ml A
g 1(o)sf A 1-3 &l 1 e $)(30a)E -] §HT

[36] 7R 2 A2 AL 3] Z(120)F 22F B2 A 229 3 (bridge switching) A~ AHQ1
WA Q6)E 1| fH. A2 A3 2 (120)+= 3709 2 Lleg) = AT =,
293 A2 Q1 F Q2= 2250l = AWM A & 1o 3 "Al2-1 # 1e}
FHA0b)E T skaL, 291 22 Q3 R Q4= 22kl = A @l 1 (el 8t
"A2-2 #1ek $hob)E T e, 29 &2 Q5 B Q6> 235l Y=
A A & 2(o) st "A2-3 9 1 et EhH(30b)E -4 gt

[37] ANA, 12 B A 29 H 22HS1 WA S6) D 23 B X A9 A=K
W 2] Q6)= MOSFET(Metal Oxide Semiconductor Field Effect Transistor) H=+=
IGBT(Insulated Gate Bipolar Transistor) = &2 4= )T},

[38] o2, Mt ](130)= Al AL 3] 2(110)9F A2 A9 3] 2(120) Aol el
A=Az}, M1 (30)= Al WA A3 71131 A 133) 2 A F



WO 2018/079906 PCT/KR2016/013024

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

5

A1 W73 12F wAd o] Aol 13} 2913 &2} S13} S2 AFo] <]

Ax a1, 22k Ao debo] 2xF A~ A2 Q1 Q2 Aol AAH T =, Al
71131 12 HEA 2] dto] A1-1 gl 1(10a)9} A2-1 EZ(10b) = 14 ¥ =
FEHE YeEtd T o714, Al1-1 2 22(10a)2F A1-2 2l Z2(10b)<= 5 H 4 Q1 A+
Aol & A &l 1 2 A gk

LG, A2 AQEY1(132)3= 12F A o] ddo] 1A} A AA) S35} S4 Afe] 9]
AAY L, 23 P o] dbo] 2af 23 A4} Q33 Q4 Abolol] AA T =, A2
Hol7](132)+= 12 AA1 9] Avto] A1-2 #71(202)2F A|2-2 € LQ0b)E A2 5=
A S ek} o 71 A, Al 1-2 @ Z1(20a) 2 A12-2 91 71(20b)= 5 H 4 91 A
A& gk #7148 A gt

7851, A3 W71(133)= 12w o] Aol 12} 2913 A7) S5} S6 AFol <l
AAY L, 22 P o] dbo] 2aF 293 A4} Q53 Q6 Abolol] AR =, A3
Het7](133) 12} BA 2 Avko] A 1-3 @] 71(30a) 9t A|2-3 9 ZL30b)E A A H =
e S ebdt) o 714, Al1-3 9l 22(30a) 9} A|2-3 2 ZL(30b)= 5 H A Q1 A F
;q]01 %6} gﬂl AN 63%‘]6}14—

T AL (131, A2 WM e71(132) = A3 ¥ Fr1(133)9] 12 EA Y
Ebehe 2 A E a1, Al W73, A2 Wekr](132) 2 A3 A <7](133) 9]
221 A o] Beh& A 2 A

AT S55H(140)= 1215 Al 18 255 &2 5 = A f(phase current) &
FA%o =, AR S45F(1400= Al1-1 #1102 FH &9 == 2R/,
A1-2 9 J(ZOa)iTH S5 = AT 0), A1-3 E LGB0 R E5 5 e
AAFA)E 4%}, 183, 4 AF AR 140)= 2 E 123 SE Y=
A 72 Al A Al (Root Mean Square, ©] 8} "RMS"&} $HS &213}¢]
BT A A F-(150) & Al g

fij

fij

fij

AT A AR50 AAF ZAR40ZFE ATH 7 AR
RMS®] 412 g2151i, RMse] A48 Zo]v] 913 71 47 e] 94 do| 2
pa®

2o 8 AS Aolstt) o] 714, 2 A H F o] RMS Haprt 9t AL 7t
BT 2ol TS el o, AR 914 Alo]#(150)= RMS
Axp7E 7] AR 9 Hell = o‘l‘oﬂ BT Bt ol dAsA] S
20 2 wekstal, RMS HA7F 7] A ® 91 S slojubs A ol 3ol

[‘

BARAFE VIEoRE A, U A AAFE
71 Z0] 3= A o} vlanste] 914 Apo) & Ao mM AA e B ES



WO 2018/079906 PCT/KR2016/013024

[47]

[48]

[49]

A2-1 B Z1(10b) 1F2] & 7 L] ar, B] 3l 37 3= Al1-2 2] 21(20a) 2F A2-2
2l Z2(20b) Zke] A S Lok Al1-3 Eﬂ Z1(30a)9} A|2-3 #Z1(30b) 1Fe] B LY
T AT o] A, 71 AT A3 ), Bl G L] 914 o, Bl
AT L] fE wolel 7P ek vl el A9l Lol 913 Hol RS o
B3 g5l Lol 913 Aol HARE B 4 ek vl el A9l Lo H”
Aol BAGk o= VI Al L 214 o'k vl el Al 5 24 7 o' Akl €]
Apolo) AL, Bl A9l Lol #7 Aol AR B VI A w1 918
oI Hl W A5 Lol 914 T AFol 9] Zpojoft,
SR 2173 Al -(150)+= 7F Al 2 RMS A ‘} b ehE A5

B2 o] WATE AF /I BAF T PAFE 2T FAD AU,
A

71
Bl & shar, ZF7he] vl il A H}D} 11 ”ﬂvg}ﬂ %’4 } 2pol &
Tt 2 71 H o S S Ao Z Ao g = . S, 3 T A
Ao 7 (150)= 71 AR Lol disl] 914 o2 A Al & Fel gttt =, All1-1
# 72(10a)<}F A)2-1 # 72(10b) AFol o] “F A F 15= 917 ‘o' 2 Al ® T}, g
AAF QA Ao} H(150)= v ol AHF Lol thal] 94 o s EE & T 94
Aol RAZ ‘a'E wradato] A Ao S =333t =, Al1-2 @ 71(20a) 9} #]2-2
2 Z2(20b) AFo) 9] A4 F L= A7 el Y17 ol gk et il Yo ®
Al Ak, B3 A7 A Alo] F(150)+= Bl a2 A 7 Loll thafl Y14 ¢S
EE 33 94 Ho] A pE vkt 9 Aol & =3 st} =, Al1-3
) Z1(30a) 2} A2-3 @ ZL(30b) Aol o] A F Lz 917 ‘gl Y14 A o] Bz Rt
g wl YAk o = Ao

gtA, 71 AR T Yl 4 ol RA S vk sk A e ol
o] Fo Xt} =, AAF A Ao t(150)= 715 BT vl A [ AV E
v aske] 7)1 g Fe] 9l gl 914 ol RAaE
SRR H g BAG A A o2, AT A Al (1500 715 A

3

r_l

Eﬁ%} 'a'° 27}*111 ? hoai A Zﬂ R las s
Ao (150)3= 715 &5 L7F Bl L 33 LR 205, L[ <D), 7]+
e 8 el 4 Aol Ak os ATl Ao R A Aol E
FRAG wETEA R, A F A Ao F(150)= 718 A 17 H AL
LET 29, 1, >13), 712 AT A el A7 Hol RA gL pe S 7
Ao g Ao s s vl FAd 7 A7 Ao (150)= 7
L7FH) A AR LRG Ao, <L), 712 4372 914 ¢l 14 ol
BAZpE HEA AGR A Ao E .

A3t v} ko), AR F 94k Al o] H(150)= 34 DAB 1B El (110 W ¥
130yl A 7} 2l 2 vh} 3 23= A el thal LA a7 ol & S8l
ZHAME Alofsh= o] ok}, FAlF B dol FlHd v ads

rTN
>
N

i

(i)



PCT/KR2016/013024

WO 2018/079906

A a3 .
e o . o 2T W W
Y ITEETE TEES TTE
- 5 E il W W o L o
= T oy X° W T X @B %o
ﬂ__ﬂHEW E#E_O‘mﬂﬂ% ﬂﬂAp—\/JAo mw.OEnﬂ,mE
el @ﬂ% i Slglglglglglg] ww lE =0
NS @ W FIFIF|IF|F|F|F FE R = T T
< = = o|lo|lo|lo|lo|lo| o = I -
3 = IF S|IS|8|2|8|2|2] mWwm g T
o = w 4 ~IE|lwmn|@|wn|[B|w|SD ~ A = s
—_— = K L = Ml |lw || |wn]|b|& N = DA
AR) U 2121318158 |& 3 e Lo M T =
o n o = S| |F|a|a|@|a|x = : ~rie
e _oEtMﬂyM Kl |l bBlv|lv|wv|wn|n JXQROtdl Mﬂmx
g R I S
IR N gy - < " 2
e T S R4 EES
K T BTy WIS
pT WELD C
e om e o B B o o A o R
MIF ]ﬂvﬁuo ~ n fe5e) iR
% %o o L = o 2o mqmm
T T OF S womi B a3
e A AU}
Tk T E g wEEID T T
o = K = | gp & N M =2
%Aodl.noubz;ﬁw o |5 |0 | = | | HLM %oﬁWquT
° EW B g T L R | | e | e Moo o L <0 RO
ﬂZlL u OM EVH o~ l on WA_.O ﬂAro ﬂArO JXIL JXIL JXIL = EO mo Ho O_E WM Lf i:l
2% AF W T GRIERER Rk kS o N Gy g
T ] W NEIEw|ER] AEmTE MR
o gy e T o | [N |7 7| BT T
T m O_E < #7: EE ,ﬂl B | Be | B° \ \ \ < o z:| EE ‘W,._ Lf —_— -
. S Tl B e e e e el -l IR g el T
wom T e B[S A a0 | H | % e | e s mE 0T
M wo B =) > Mo oX B! T M
=) — N < w
i) ) Caie) e

27}

T
T .
T

3

+ RMS
I

T

(140)
ko)

T

\=]

al

38

}ol RMS

ks)

=
=

15

Nl

A
el 18 A ol o

F7E 71 A= E 9 Wl A=

T
T .

4 %

(150)
511‘_‘

A
4 H e el A

T

\=]

FEH(S201). o],

T

=
RMS
S|

Ao

T .

%7
J %
Ak
}7F 71

_(H
(150)
] %

I
T

\=]

T

A o1 5-(150)
&
} A o]

t}. o] A -$-i= RMS

[56]



WO 2018/079906 PCT/KR2016/013024

[58]

[59]

[60]

[61]

[62]

A5l A8 HAFE 5
1% AT} 27 Hla AR S aske] $14 W] WA S
E5}31(5203), 47 £5 9 A4 Fol RAL o) gstol A u)a P Fol

L, ¢ A71& ] 5P4(3204a) oo, &= /6]' A o1 4-(150)+=

G
71 AT Lok ¥ AR L, L A7 s det, BE AR RE Y
9/ o7 AojshrLE 9l Ho] BAgh o, B 025 FTH(S204b).
b el], A 2l Al (150)5= 71 AT L H)al R L L2
A7N7F kA oW, Ao FHFE SE Ad e Alojstrng ¢4 H o

=, AT A A 1500 71 BT L7 H L A T LR T (S,
>1,)(S2040), 71% BT el A ol B 'ag T H*ofl
17 Al T 3Hth(S204d). ¥hH o], A 7 A Al (150)= 7= AR/ L
7h B 1L A LE G 2 O (S, 1 <L)(S204¢), 715 Aol #1748 grell 918
ol Bk ad FEAR o 473 Aol & 4 T THS204e). MFTFA R
BT A A F-(150)= 715 AT L7 H L G AT LR Y AU L> L
)(52040), 71% Aol At gl Y4 Hol BAZL B TV Ao w
17 Al T3 FHH(S204g). WHH ol A 7 A4 Ao F(150)+= 7 A F L
7F | al ”ﬂ LR 2 oA (S, [ <L)(S2040), 715 79 914 "¢l #1748
Hol RAZL B AT 325 974 Alo] & 3 §Hrh(S204h).

o] el A A H & Erg o] Aol = oA A Q) Aol Bk, & Eg o] £3%
71 ok Bk A1 S 7hx Apebd o] 2B vhekdt W E d o5 gt
AA 7} 7hs a4 2 e A Aoln. 1o g
FAF Al A A FERRE Y= AL o o
Aot} weba] B o] XA 744 B HE A
7152 Aol ol gl A oF e Aot} HEgh, Bk 2 R A 9ol
o] & XHH g o] QA e el Sl RE Y e de e B
WA =S E3eh= 21 o= o] o] of gt



PCT/KR2016/013024

WO 2018/079906

AT

+ DAB

3}

g )

Fut ol/del 9l 1dleg)

o

@ 1]

1

Q_—rL

(%

ZIH

DAB Z1H ¥ 9]

T
T .

15}

o
e

=
=

|

B2

Q_—rL

(%

RMS(Root Mean

&

of

o]-&38to] #17d A| o]

DAB 7AW €] 2] 4

A

|

RMS ¥

o] $Le1 A,
371 DAB Z1HE] =, 12}

&

A1

g} 3]

Q_—rL

(%

=
=

ol Al1-1 ez, A1-2 1, A1-3 81

=

o] A|2-1 &L, A|2-2 @1, A|2-3 & 1

£ pu)ah,

=
=

&aL, 22

-]

s
s

£ B 45t

Zhol] tal $1 Aol

7}

=
T

s

&l

/\01—

71 2-3 Y71 Alo] g

o
)

—_
o

0
i:l
mjn

DAB ZIH B 9] & 18 A 7

@ 4]

Q_—rL

(%

KeN
=

o g kol B

)
N
~ W

KeN
=

7] 9 Ako) BAR

1

o 91ofA,

&

Al 4

g} 5]

Q_—rL

(%

[E]

o B3

AF7] DAB A8 E 9] @1 AbA =

DAB Z1H ¥ 9]

T
T .

15}

AYA
e



WO 2018/079906

1/6

1)
FIG. 1
9.02 130u . .
VLisl ||
O/\_/\ ‘ Van 26u ?
\_/
Vap
° Von ° °
0.01 120u
)
V ® ®
/ 24u
° ch °°
0.01 110u
N
V ® ®
N p 22U S

PCT/KR2016/013024



PCT/KR2016/013024

WO 2018/079906

2/6

A

oOST—~— =kl S5 =~

WL~ TS =k
L ST B
L] ol
R L i - [ g [ 36 [ g
e ) _ 4 —H—¢ | I |
L AT ]
SIS N
RN vasE b R
N NN
N WA N 0
BRI B S P 22 X =N
D I (S
/ /
go€ 9oz 9oOT, 20E  BOZ  BQT,
0ZT 0T

¢ Ol



PCT/KR2016/013024

WO 2018/079906

3/6

[5=3a]

FIG. 3A

0.406

0.4059

Time(s)



WO 2018/079906

FIG. 3B

o

L

PCT/KR2016/013024



PCT/KR2016/013024

WO 2018/079906

5/6

FIG. 4

S

DAB Z{H{E{2| &1




WO 2018/079906 PCT/KR2016/013024
6/6

5]

_Cl?_
$204h—— P

S204a
7} —~—S204g

=
o

B

FIG. 5

4

~O

S204e—~— &




INTERNATIONAL SEARCH REPORT

International application No.

PCE/KR2016/013024

A.  CLASSIFICATION OF SUBJECT MATTER
HO288 3/335¢2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOZM 3/335; HO2J 3/26; HO2J 3/28; GOSF 1/46; HOZM 3/155; HOZM 1/14; HO2ZM 7/44

Korean Utility models and applications {or Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: DAB converter, phase current measurin

2 part, phase control part, irubalance

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X KR 10-2016-0034446 A (FOUNDATION FOR RESEARCH AND BUSINESS, SEOQUL i-5
NATIONAL UNIVERSITY OF SCIENCE AND TECHNOLOGY) 30 March 2616
See paragraphs [0024], [0045]-[0051]; and figure 3.

A KR 10-1126015 B1 {(KOREA ELECTRIC POWER CORPORATION) 20 March 2012 1-5
See paragraphs [00471-[00771; and figures 6-7,

A KR 10-2014-0135237 A (RHEINISCH-WESTFALISCHE TECHNISCHE HOCHSCHULE -5
AACHEN) 25 November 2014
See paragraphs [0030]-[0039]; and figures 3-7.

A US 2015-0092461 A1 (GE AVIATION SYSTEMS LLC.) 62 Apol 2015 1-5
See paragraphs [0018]-[0025]; and fignres 1-2.

A US 2014-0167711 A1 {THENUS, Fenardi et al.) 19 Jone 2014 1-5
See paragraphs {0013]-[0022}; and figures 2-6.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

Fal

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

14 JULY 2017 (14.07.2017)

Date of mailing of the international search report

17 JULY 20617 (17.07.2017)

Name and mailing address of the [SA/KR
Korean Intellectual Property Otts
Government Cowplex-Dacjeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2016/613624

US 2015-0092461 A1

UsS 2014-G167711 AT

02/04/2015

19/06/2014

Us 9425706 BZ

ON 204046423 U
TW 201444258 A
TW 201611488 A
TW 1506835 B

WO 2014-089034 A1

Patent document Publication Patent farnily Publication

cited in search report date mermber date

KR 10-2016-003444€ A 30/03/2016 NONE

KR 10-1126015 B 20/03/2012 NONE

KR 10-2014-0135237 A 25/11/2014 CN 104170231 A 26/11/2014
EP 2826138 A2 21/01/2015
EP 282613C B 20/07/2018
5 2015-0146455 Al 28/05/2015
WG 2013-135811 AZ 19/08/2013
WG 2013-135811 A3 24/04/2014

(&)}

23/08/201

24/12/2014
16/11/2014
16/03/2018
01/11/2015
26/06/2014

Forrn PCT/ISA/210 (patent family annex) (January 2015)




SAZIN

A ZALR I A PCT/KR2016/013024
A, EHo) £ =7 EFFASIIEFAPC)
HO2M 3/335(2006.01)i

B. ZFALE Eof

b A 2 EAEA S EHE /1A)
HO2M 3/335; HO2J 3/26; HO2J 3/28; GOSF 1/46; HO2M 3/155; HO2M 1/14; HO2M 7/44

FAbE 7] G iobo] Sk H 2% o9 o]
FHGEABNTR Y AU TR AR H T A TRC
ARERAZNckTR Y ARFALENG TR 2Abd HaEAee] A4 TRC

Az o] B KAE o] EH o] 2d o] HH o] 2 0] © A H G Moyl d etz H5))
cKOMPASS(5-317 W1 AMA|2=¥") & 719 =: DAB 1M, 4dF{F SAY, A4 Aol =43

C. #HFd
ﬂ*

7}l AL AerdE L AA FHEID e = A5 71 A e A3
X KR 10-2016-0034446 A (A &8 7|&dsta 43 el ) 2016.03.30 1-5
ohelk [0024], [0045]-10051]; 2 =™ 3 2=,
A KR 10-1126015 B1 (k=1 =83 AL 2012.03.20 1-5
vhet [0047]1-[0077]; % =9 6-7 3=,
A KR 10-2014-0135237 A (#HelU4-d=~EFG 4 HA 4] S35 ofolal) 1-5
2014.11.25

w2k [0030]1-[0039]; % =9 3-7 =,

A US 2015-0092461 Al (GE AVIATION SYSTEMS LLC.) 2015.04.02 1-5
o=t [0018]-[0025]; % =W 1-2 3.

A US 2014-0167711 Al (FENARDI THENUS &) 2014.06.19 1-5
o=t [0013]-[0022]; % =49 2-6 .

71 F7o) c(AS)el 71 A o] i, X dgssle) g BAS Fashil e
+ Qg £ 59 she 1 ; - . \
® s U7 FAENY B SN Fo Tl FRoR 293} 3584
‘A7 533 B E AR nelE dWA e sEe 4B gy HoM WA TIRI AT Qe el2 2 elde] 919 2184
=4
‘g Z9]¢) 3%2%0155% 0/501% i%o] kel _ -
- jﬂ%aﬁgﬂﬁiiaéﬁ TR FASAL T o suaude 9 29 99 59 stnes 378 w9 4
comEEEmE e T EE Q] flE Aow v}
L Al TG o EL AT B B O E I8 FY ] o )
o e C}gjgj} o]-?r(o]-]?:]—% A2 Y 6]]:];] gsi%oq g;go%ﬁf Y SEd Aol g B s el sh o] e g F3d
h - Z3kehs A9 o zghe] Bgxbe] A AE e A9 e w
“0" FF AN, LG, WA B Ve RS dFetn 9= B SRl glE Ao 2
PSR o] Fo FAEA oY ZAEAY ol del FAE £ ‘&7 AR ASSAEA Seh Fd
FAZA ] AA a Y A FA R 34 e
e}
2017 079 149 (14.07.2017) 2017\ 07€ 17¢ (17.07.2017)
A Abgh
k3]
2 5 182-42-481-8578 ST +82-42-481-3463

221 PCT/ISA/210 (- 91 A A1) 2015 1€



TAELAND

oA Z AR I A
0 =s0) Bak An PCT/KR2016/013024
& O E =) -= wd
jf;]%*%?%"” A FA SRR 2R
KR 10-2016-0034446 A 2016/03/30 He
KR 10-1126015 Bl 2012/03/20 He
KR 10-2014-0135237 A 2014/11/25 CN 104170231 A 2014/11/26
EP 2826139 A2 2015/01/21
EP 2826139 B1 2016/07/20
US 2015-0146455 Al 2015/05/28
WO 2013-135811 A2 2013/09/19
WO 2013-135811 A3 2014/04/24
US 2015-0092461 Al 2015/04/02 US 9425706 B2 2016/08/23
US 2014-0167711 Al 2014/06/19 CN 204046423 U 2014/12/24
TW 201444258 A 2014/11/16
TW 201611498 A 2016/03/16
TW 1506935 B 2015/11/01
WO 2014-099034 Al 2014/06/26

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 - description
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

