dA@aretsts =28 2019.7.2~7.4

Linearization Method of V-1 Characteristic for MMC HVDC Conduction
Losses Calculation

Jongseo Na*, Sangmin Kim*, Heejin Kim*, Jongkyou Jeong**, Kyeon Hur+
Department of Electrical and Electronic Engineering, Yonsei University*, Hyosungs*

ABSTRACT 2.1 IGBT2t cloj2E ME &4
IGBTS} tho]o=e] Zee|-ony A

b_'E
LY b
B =FdMe 2Ey Held® AW E(Modular Multilevel TARD VT 542 11 13 o] vjAg A<l Feg 7H.
Converter, MMC) 1% 5<% (High Voltage Direct Current, °]& MMC HVDCO] M= &4 AXES $13) 14 g Fe=
HVDC)9l A% &4 Axke 918 v 2914 VI 54 = #Asta oA ARE wFE F HAES WY oS3 o] Hit
A A e Aokeith, dubgor VoI 54 T AF e &48 78 —’F At
A bl Rt d@stste] ARRsAT, MMC HVDCE] = Vord, g + Borlvms 1)
A o AF AR 9_; & V- EA Ao uAE _
ST | \_Tr’] T i ] ’]OH V-1 ’] ] <] PD_I/ODId,(wg+RODIdrm9 (2)

T B Akl 9a7F ZA vEehdt) wEhd B =
e & AR Fzo wme dxe V-1 B4 I ZAE
Ag3te] MMC HVDCY A% &4 Aol AL s
= Weks Aokeit AR &4 AlAl A3E PSCAD AlEo
Aoz HE3 <4 k) vaste] A9s AFsAch

41

gutg oz MMC HVDC Alz=de] AZ &4 Ak 2
D), @F AR Axbabe, sl £8 A4 2 A4S A
&3 Axbsict

22 MMC HVDC MT &4 A

MMC HVDC A8l A4 A% &4 9A 3 IGBT
toles Ak &4 Fdo|th 7|4 2t MHREES KE
S W =7 & gloemg NEREY B3 AYS g8
e e Ao 18 S oemt LAl (1 Aoz yehfiof(p(wt)) B Afel AEg A7E AHEs

< fH.o‘% dAY A& 9 i]ﬁféz a%v—&ﬁ(P‘Izlg‘h )3 o] AAra.

Voltage Direct Current, HVDC) 7]%o] FEWi 9t} 53 L ot

2E5e e AW E (Modular Multilevel Converter, MMC) Jgon =5 a,n,(wt)pp(wt) d(wt) 3)
HVDC AJ28e & 25 d2de =ghxoz #oje & gl

91]:?:5_]: ﬁl%"] 057501] ;_i' }-O O]—Ui ULO Z‘HZ/\]’7]— %ﬂ rms on \/271' / Yarm (l)t De (Ut) d(u)t) (4)

O

=

1. M &8

sl e AFl Hesta gon, vige A BPelA F

838 9% 3 How oﬂ*&%t}. "
MMC HVDC Al2=9& 5 fgors = 27r o)1 7plat)) dlut) ©

= TiE W vjgow AAHER oS Aot HI} ol 1 [

75‘—”—0]":]' MMC HVDC }\]—/—\—%9] ’(’:‘AE] —\—37]' E%J IEC [TmS,Off:\/g‘/‘ im‘m(wt)(l_pc(wt)) d(wt) (6)

g = wty

stk 1 %, ?ﬁl—f—_ {\—/\E]—' 2914 —f‘_\—/‘E‘O] A = e Ve =13
A e AR S A A4 AL e R 1% U9 2
A2 AgelA 248 AAE 5 gl O}X]“J AolE H4
E ¥ 2] 2~¥(Insulated Gate Bipolar Transistor, IGBT)$} t}o]
ez VI B4 FAE MFPozm st FH O AY
(Threshold voltage)¥} & #3HOn-state resistance)S 243}t V1 = )RO
of AMgEtERE V-1 54 49 vdy 7t sfdele AR ost/”
35 dv dE &4 Akte Fgdo]l "oxinh MRy
é—l_ 9_‘]_%_ E;(é -—3]/7] ‘?’ISH % i%oﬂ}\_‘b C o]_ x_] 0 20 40 60 80 100 120 140 160 180 200

?_]_ = Ic - Current (A)
o) %ol wek WES V-1 B4 U 2ALE Akain

— — —Linearizafion

Wee - Voltage (V)

J8 1 IGBTe| V-1 &4 IM3} MEst
Fig. 1 V-1 characteristic curve of IGBT and its linearization
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Fig. 2 Linearization of V-1 characteristic curve of IGBT according
to arm current polarity
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Fig. 3 The loss calculation results difference between
simulation and (a) conventional method (b) proposed method
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