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Dim mm Mm tol Nominal
A 61.00 +1.30 2.400
B 85.55 +0.85 1.400
C 12.70 +0.50 0.500
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Electrical Properties
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where rl is the distance from the center of
the core to the inner primary windings, r2 is the
distance from the center of the core to the outer
primary windings, r3 is the distance from the center
of the core to the inner secondary windings, r4 is
the distance from the center of the core to the outer
secondary windings (Figure 9), and np is the total
number of primary turns. In all four cases, r3 and
r4 values are the same, as secondary winding is
wounded on the ferrite core and core dimension is
same for all transformer prototypes. On the other
hand, rl1 and r2 values will vary with respect to
each case, for example, rl, for case 4 (rl, 4) and
case 2 (r1, 2) will be same, but they are less than
case 3 (r1, 3), which in turn is less than case 1 (rl,

1). The details of rl1, r2, r3, r4 for the four different
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configurations are given as follows:

Hor vy RS OB A BRI RGBS, 1
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MATLAB Lz (i AV A UAME DL R A AT
A B UL 28 s SR 2L W) WL A T S TR I FR, A2 T A DU
TH UL TS AR R B R R AL B P i — A8 AT T
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#*4 BEBFERMENSH
Prototypes Physical Properties Case 1 Case 2 Case 3 Case 4
Copper Wire standard 24 AWG 24 AWG 24 AWG 24 AWG
Primary Turns 116 116 220 220
Secondary Turns 116 116 220 220
Core Material (Table 1) Ferrite 77 Ferrite 77 Ferrite77 Ferrite 77
Core shape Ring Ring Ring Ring
= 8.85 x 10712 84190x10712 885x10712 8.419 x 10712
i i (Air) (Air + PLA) (Air) (Air + PLA)
Inner Radius (mm) 17.775 15.275 17.775 15.275
Outer Radius (mm) 30.5 32.5 30.5 325
Primary Voltage (V) 24 24 24 24
Secondary Voltage (V) ~24 ~24 ~24 ~24
Frequency (kHz) 1-30 1-30 1-30 1-30
r 17.265 14.765 16.755 14.765
2 30.5 325 31.01 325
3 17.265 17.265 17.265 17.265
s 30.5 30.5 30.5 30.5
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RS PARBURRE. AR AR A A R B S

Case 1
Eq E2 E3 E4 Eiotal Capacitanceeq (F)
Energy () 563 %1070 387% 10710 354 %1071 287 x 1071¢ 159.x 10720 —
Percentage % 35.4 24.3 223 18 100 276 %
Case 2
E, Ex E; Es Eiotal Capacitanceeq (F)
Energy () 531 x1071% 374x1071° 366x1071° 294x10°1 157x10° ok s ST 5
Percentage % 33.9 23.9 23.4 18.8 100 i
Case 3
Eq E» E3 Ey Eiotal Capacitanceeq (F)
Energy (J) 569 x 10-10 387 x 10-10 356 x 10-1© 290 x 10-1°  1.60 x 10~ ; gm
Percentage % 35.5 24.2 222 18.1 100 240w
Case 4
E,q Ex E; Es Etotal Capacitanceeq (F)
Energy (]) 529 x 10710 373 x 10710 373 x10-10 300 x 10-1° 1.57 x 102 1
Percentage % 336 23.7 237 19 100 2 A
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Testing in Laboratory at room temperature
‘_______________—I
Unit under Test I
I\;[__v‘[“vc"”[‘mﬁh ] High Frequency Output I
e e Rectifier Inverter
Transformer |
Digital data storage | l
‘ and Power quality < |
| measurement Toad I
‘ |Dam Analyses | |
‘ | MATLAB FFT-THD |
- - -
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# 6 PrA AR HLE A AR THD

Source Input Voltage (V) ~ Case THDy % THD; %
Primary  Secondary  Primary  Secondary
24 1 4553 2234 56 7.20
24 2 34.70 2215 1222 11.85
24 3 11.92 16.33 48.19 49.56
24 4 9.81 14.94 43.06 44.32
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MV inverter input-to-output parasitic capacitance

0 5 10 15 2 25 30
Frequency (kHz)

11 180° BBGAIMPMBEILAT, FRMHE MV EEL
ARG ABOE ST Z M2 ER B LR

1.0

Conventional
Modified

0.9 4

0.8+

0.7 4
0.6

0.5+

0.3

0.2 4

Leakage inductance (mH) of MV inverter HF link

0 H 10 15 20 25 30
Frequency (kHz)

B 12 180° RIBGHAMIIBEIES:, WRERIIE
NSRS ABGE B Z 0 H R e 5

5 - 3 b B I P TR R A MU A, T DA
{5 A b 2 Wi AR SR 2L 10 WU ARSI D 2 AT Bl T 2 o 8 P
RIS (B 13) .

Conventional Modified

26.8°C
2018:04:08
15:04:24  £0.95

45.9°C
2018:04:08
14:14:21  €0.95

K13 180° WIBGHAINIB LIRS, fe4ifl
PGB TR BELE 2 1 1 i 5 bE 5%

R A A E R « 201903

|

6.2 BB 360° BHERERNITEERS

IR LU EEA 360° AL T IRBLEATE, ki th e
by R A, 7 A R LR A (NG =N,L),
Rl b A1 s e O A R A B BRI T

GEA A - MRS R R SR 2 AL TR 45 9 B L
PAEMKR, TERB PR RHR R B R EEMER -
& By F 3D Bt i LA N, R 55
TRIM LA RS ALTT 5¢,  Bird th i O AL TR AR IR AL B 8 L
PO K KRR (40pF). 7RI 14 o, 2] 75 M
WA RS RA A EAHERMR, SEEBHM L,
et S S Hb (AR TR A AR IME T 2 87 %%

350

— Conventional
— Modfed

300 o —

250 4

200

150

100 +

50 -

MV inverter input-to-output parasitic capacitance

Ll T L LA L
10 15 20 25 30
Frequency (kHz)

K14 360° WIBGHAIMIBEIES, ST RSN MV
AN ABIHESABOE B Z M IR R LA I

(=
w

TR - R AR [ IR R R, hged
AR LR S 2 R B B R . PRIE, XEAAE DR A8 i
SRR A A R G AR, BRI LTIE
RAFNGELL 7 5028 45 i H AL AR AR A AR K5,
IFE TN TR, bR DA A R R A B e T 5
P, SOk B AR T SR ] AR S T R
R /N R KEENIE 15 Fin.

I SRR, Bod et RS
A I R R R TR R (B 16) .

MV 3375 25 e A i O 9 B T 28 T A R BV 5 1R 42
MIERTE B A o RS R (500 2 A 4) #B R
AR AR S A LAY, B3 5005 20pF Al 40pF. 180° )i
TELRA PR AL e de HAT S R TR, P T IAd 3 4045




