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Fig.3 PCB unit (a) and the PICT in cylinder (b).
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JEF 20-380V; T AL 0455 BREREL SR
w=2400; W1 KR L=70 uH; i K H &
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PR AT T S8 B SR . FF
BLHR I ¢ B IR AT T3 1.8 kW, S 4 B
F£ 1R,

#1 PICTIHRER
Table 1 Results of PICT operation.
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K/~ Input Output Load current Transformer
Load voltage voltage  /mA ratio

/IMQ  U,/V /kV

4400 400 220 0.05 550
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Fig.4 Schematic diagram of bypass flux.
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Fig.5 Basic module of PICT.
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Fig.6 Simplified ‘T circuit of PICT.
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Table 2 Values of R in experiments.

BHIL R, PCBARSERRFTHEGE W
Value of R, Load of each PCB Full load current
/kQ /kQ / mA

3.75 120 100

18.75 600 20

56.25 1800 6.67

112.5 3 600 3.33

937.5 30 000 0.04

TE A7 A [R] B 4 H B PR R ZINAS 23 5 1 e [ 11
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Fig.7 Voltage curve under different loads.
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Fig.8 Phasor analysis of secondary circuit.
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Table 3 Results of compensation capacitor experiment.

IMERA C JRERIH U FMERT Uy IMESE Uy
Value of C Value of U, U,; without C U,; with C
/ nF !V /V /V

2.2 3900 3280 3320

33 3890 3280 3930

47 3920 3290 4660
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Test and output characteristics research on high voltage DC generator based on
high-frequency planar insulated core transformer

TIAN Jiajia'? LIU Yonghao' ZHANG Jinling' LIRui' LU Songlin'

1(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)

: 1
LI Deming
2(University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Background: Insulated Core Transformer (ICT) used in irradiation industry has many disadvantages on
account of its low operating frequency, Planar Insulated Core Transformer (PICT) is developed for high-frequency
high voltage direct current (H-V DC) generator. Purpose: This study aims to develop a novel PICT-based H-V DC
for power supply less than 1 MeV, and investigate its output characteristics for the design and optimization of PICT.
Methods: Preliminary test on self-designed PICT apparatus is carried out and the output characteristics under
different loads are measured. Both theoretically and by Multisim PICT’s equivalent circuit and parametric model are
built and the reason giving rise to voltage drop is analyzed. Emphatically, the influence of stray parameters to the
output characteristics is discussed and experimental verification is also presented. Results & Conclusion: Leakage
flux causes voltage drop when the load current is heavy. To eliminate the leakage flux, power coefficient must be
rectified by compensation capacitor, and the relevant experimental verification shows satisfactory results. And
Multisim simulation is considered to be practicable in physical design of PICT in view of good consistency with
experimental result.

Key words PICT, Output characteristic, Leakage flux, Power coefficient
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