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k1

F1

w3
Period Loss switches Loss equation
szwZ Dsaa_j-’ errZ +Bcon2 +Bcoﬁ‘2
1 Do, D Pa+(1-D) B +(D/2) (P
chonZ Sa_L Bm)
PXSWZ SSa_jl annZ +Pxoﬁ2 +Bcrr2
2 ) Son D Pt (1-D) Pa + (D/2) (B
xcon2 Da_L thr)
PXSWZ SE)aa_:l_l B:onZ +Bcoﬂ2 +Bcrr2
3 ) Son (1-D) Pt D B +(D72) (B-
xcon2 Da_L thr)
PXSWZ Dsaa__'.:_l BcrrZ +Pxon2 +Pxoﬁ2
4 Do, (1-D) P+ D B + (02 P-
chonZ Sa_L Bm)
P4
| Sk Sb.4 ScH
+ o ALF AL AL
~ Vacn S """""""" I S I R
g By AW %
A f !
Lo
+ Sb_nt 1 !
= ! Vb
AN A i
T |
Sk Sy V.
AV A N
+ T i i B
m Vel Lo - i I:} I:} I:
Y I Set|
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o5

Period Loss switches Loss equation
szw3 SD :__:21 Birs +BPoons +anf]3

1 . Do DPa+(1-D) B +(1-D) P +
o g (D/2)(Pu-Pe)
Pusw3 S:::é Bons +Pxoﬁ'3 +Bin3

2 . S D Pt (1-D) P +(1-D) Pt
waond g;:; (D/2)(Bu-Pa)
szw3 SDX;T ' B\:on] +Bcaﬁ3 +Pxﬂ3

3 . S (1-D) Bot (1-D)Pa+DPat
o Dete (D/2)(Pu-Pa)
szw3 %xitll Bcrr3 +Bwn3 +Broj]3

4 X Dot (1-D) P+ (1-D) Pt DBt
s S (D/2)(Bu-Br)
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)

( 10-20kHz )

v ST610
Measure Ve, Ve, i

v ST615

Calculate (1)-(3),(5),(6),(9)-(11)

Period 1 Period 2 Period 3 Period 4
loss loss loss loss
calculation calculation calculation calculation
v ST655 y
> Calculate (8),(12) <

ST660
ST670

2-level VSC operation 3LT VSC operation
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EH7
Van Vbn Ven
400
200
0
-200
-400 :
laL IbL leL (a)
20 T ] . . :
L MWN e “'nwmhb'l |
0 Wl IHT'Wl 1. “l WW‘{H ! JI MW wald 'W w1
-20 ;
Pa2 Pa3 (b)
30
20
10
0
Pa3 - Pa2 (©
5
0
5 - - ‘ :
0.1 0.11 0.12 (d)
Time (s)
ZH8
Ricag f 2-level VSC | 3LTVSC | Proposed method
[Q] [kHz]  |efficiency[%] \efficiency[%] | efficiency[%]
10 99.16 99.05 99.2
24 15 98.89 98.91 98.98
20 98.71 98.84 98.87
10 98.81 98.51 98.81
48 15 98.35 98.27 98.42
20 98.09 98.2 98.25
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EH9

Van (250V/Div)

Time 5ms/Di

Van (250V/Div)

g NI

Time 5ms/Di

_16_



SS90l 10-1983591

Pa3-Pa2 (2W/Div)

!

_\ ’\/ "/ /‘/ \ /" /w N’fi

W

Time 5ms/Div l

Rioad f 2-level VSC | 3LTVSC | Proposed method
[Q] [kHz]  |efficiency[%] \efficiency[%] | efficiency[%]
2 10 98.17 98.21 98.37

15 96.90 97.55 97.57
" 10 97.47 97.09 97.53

15 95.67 96.08 96.14
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