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(Study for the Design and Measurement of the High Voltage
Pulse Generator Using Transformers)
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Abstract

High—capacity high—voltage pulse generator that can be used for environmental clean-up was

developed using transformers. High—voltage pulse is consists of the primary wave and the harmonic

wave which are increased as a series circuit using transformers to make pulses. Each transformer has
a band—pass characteristics. The output voltage of the pulse width 50[%] was decided. The output
voltage of high-voltage pulse generator device was measured as 1.4[kV] (Peak-to-Peak)
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Fig. 1. Circuit of High Voltage Pulse Generator
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Fig. 2. Diagram of High Voltage Pulse Generator
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Fig. 3. Simulation Circuit of High Voltage Pulses
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Fig. 4. Harmonics of Low Voltage Pulse
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Table 1. Magnitude and Phase per Frequencies

2.5[kHz] 75[kHz] 12.5[kHz]
a7 | 98 | A | a8 | 27 | A
1 215051 9885 | 258.70 | 8.84 | 4898 | -26.95
2 11206.84 | 129.11 | 606.81 | 165.14 | 157.33 | 10.71
3 | 73497 | 13431 | 43349 |-143.44| 366.16 | 58.34
4 | 208.22 | 124.14 | 107.70 | -129.17| 99.76 | 120.33
5 | 13772 | 12426 | 66.82 |-125.73| 51.17 | 131.57
6 | 57.08 | 124.08 | 2688 |-123.95| 18.80 | 136.03
Al | 4327.56 | 115.04 |1038.06 | -179.75| 541.93 | 57.32
17.5[kHz] 22.5[kHz] 27.5[kHz]
R YR YRR
1 | 1413 | 5324 | 589 | -3616 | 301 | 59.24
2 | 4437 | 7884 | 1819 | -1530 | 923 | 7794
3 | 9573 | 8833 | 3344 | -13.08 | 1566 | 78.34
4 113234 | 14648 | 31.35 | -14.89 | 11.16 | 72.71
5 | 4980 |-153.05] 82.13 | 60.38 | 21.00 | 79.54
6 | 1462 |-140.05| 17.60 | 12383 | 3343 | 163.78
SHA| 24099 | 127.32 | 13155 | 2818 | 70.04 | 105.17

a3 5. 48 B
Fig. 5. Experimental Equipment
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Fig. 6. Device of High Voltage Pulse Generator
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Table 2. Transformer Characteristics of Harmonics

12+
Transformer

turns R L
@® 2.5[kHz] 5 | 130mQ] | 150[uH]
@ 75kHZ] 5 | 130mQ] | 150[uH]
©) 12.5[kHz] 5 | 130mQ] | 150[uH]
@ 175[kHz] 5 130Im®Q] | 150[uH]
® 22.5[kHz] 5 130m®] | 150[uH]
® 275kHz] 5 130m®] | 150[uH]

Transformer 27
turns R L C
@® | 25[kHz] | 1800 | 04[kQ] | 12[H] | 16[pF]
@ | 75[kHz] | 930 [0280kQ]| 4[H] | 14[nF]
® | 125kHz] | 760 |0250kQ]|2.17[H]| 5.1[nF]
@ | 175kHz] | 530 |0.230kQ]|153[H]| 26[nF]
® | 25kHz] | 230 [0.18kQ]| 1[H] | 48nF]
® | 275[kHz] | 150 [0.15[kQ]| 04[H] | 11[nF]
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Table 3. Transformer Voltage Measurement

25[kHz] | 75[kHz] | 12.5(kHz]
RN =R 5.2[V] L73[V] | L04[V]
EAY 800[V] 266[V] 160[V]

Azke] Edaxr =¢34 | 8000V] | 4000VI | 360[V]

a4 & 34 800[V] 220V] 80[V1
290[V] 140[V]
(6.8[kHz]) | (10.4[kHz])

A2 F AREAS) | 80V

175[kHz] | 22.5[kHz] | 275[kHz]
Tl AHAG 0.726[V] | 0564[V] | 0.416[V]
SEAY 114[V] 89V] 721V]
479 Edazn 5434 | 240[V] 170[V] 160[V]
a4 ¥ 34 A0V 50[V] 60[V]
a7 & Adg 80[V] 100[V] 160[V]
(F3H5) (15.5[kHz]) | (19.6[kHz]) | (24[kHz])
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Fig. 7. Output Voltage of High Voltage Pulse
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Fig. 8. Output Voltage of High Voltage Pulse
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