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Efficiency Characteristic of Three-Level Converter
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Abstract - This paper presents the Efficiency
Characteristic of Three-Level Converter. Three-Level
DC/DC Converter presented in this paper is used a
phase shift control with a flying capacitor in the
primary side to achieve ZVS for the outer switch.
This converter reduces the voltage stress across the
main switch to half of input voltage. This paper
analyses the loss of each component and the various
losses for efficiency variation. The result of the
analysis are verified using 3kW prototype.
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o714 Vper © 2245 8F thole = zt7ts}

Lz @ 2245 8/ AR
3 #FF tole= AA &4
Poc = 2xPpe; +Ppes (A.11)
k. 2213 AHF thole= &4

3Y ASE AF tolotst 23 AdHY 4% 33
& Uit

'ﬁf'in(p)
_:flinu )
(A) (B) (C)
(1-Deff)T/2 Deff T/2 (1-Deff)Ti2

29 A5 o124 A% tolece 23 A AF Ty

D A% doler AE £4
A7 goleEe) &uY AY Aol A 47
AE 4 T3] AdA doless Fd £4g
Foh 39 A5 FRHAA 47 sde 4
(A1DZ vhehd 4 3leh

Ppa = %‘(I_Deﬂ)g_zlm(l)vbrec (A.12)
714, Voree © 2245 AH Thol o & HA73

A
TFHBAM A7le &4 AA1)LE JEed F
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N Lo+ 1ag
Ppg = '%‘szf_NJ;-( 2 )VDrec (A13)

TFZOMA B7Ne &4 HAE Yed § 9

Pp = 101- D,,,)Irj—gl o)V bre (A14)

DM AF thole = £ Hgh Zstel oA &
71 &4 A(A152 YEd £ gt

N
P = -ZL N—z— (Linpy +1 in(l))(l - -%—D,,,)VD,E (A15)

2) AF YoloE &.-0% &4

Ppw = f x energy(Tum on + Tum off) (A.16)
3 AF dole= HAA &4
Pp = 2xPp +P py (A.17)

a}‘ }\3‘;%}-7] 1,}:_@[9-10]
1) A <&(Core Loss)
Fole] AL A(A18)9] Aol 23 F& F Uth

Pre = ¥ x f*x Bg#x Core weight (A.18)
o714, PC409] A42A

¥ : 1.363x10-4 (2o} AF)

a: 124 (Fag AF)

Bs: X3} A& A%

B:2 (A% UE AF)

2) B &(Copper Loss)
Al wighrle] F&E FIY AAI9E e
T+ At

Pev-nc = lms’Roc (A19)
714, Rpc : DC A3t

Aty oz Feo ¥ ol(Skin depth)e 4(A.20)2
2 vepd F 3l

5 = V;Ifu—o = ﬂfgﬁ (A.20)

G714, n: B 248
0: %9 AEx
EY Holg udl@ nFH AF Rack dA2D)E Y
B 4 9t

(R,/6)" ] (A21)

Rac = R"C{” 1840.8 (R,/5)

gaA ¥ty &S A(A22)E2 el § ok

Pcy-ac = DmRac (A.22)
3) ¥y AA &4

Pran = Pre+Poy-ac (A.23)
o}, 7)e} &4

71el &4 v 2% &4 F 929
ARAEY 718 EAH 4 -2 e BAdE &
4 5ol ey oJAEL ¢ Fomz FAFHAL)
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