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Generation of a High Voltage Pulse of 50 ns Pulse Duration using a Helical Blumlein
Pulse Forming Line
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Abstract - A high voltage pulse generator based on the Blumlein pulse forming line (PFL) was fabricated to produce a
voltage pulse whose peak value is ~300 kV and pulse duration is ~50 ns. Three cylindrical electrodes, such as inner,
middle, and outer electrodes, are concentrically placed to make a compact PFL. To increase the pulse duration of the
output pulse without any change of the size of the generator, the middle electrode is replaced by a helical strip electrode.
To determine the radius of the helical electrode, the impedance of the helical Blumlein PFL is calculated using an
approximate formula where the dispersive property of the helical Blumlein PFL is not considered. The dependence of the
impedance on the frequency is computed by a commercial program. The number of turns in the helical electrode is
decided to provide a demanded pulse duration. The experimental result shows that the helical Blumlein PFL is capable of

making a high voltage pulse of ~50 ns pulse duration.

Key Words : High voltage, Pulse generator, Blumlein pulse forming line, Helical electrode, Pulse duration

.M 8

o4l EE#HABlumlein) H~ FA  ZAPFL
Pulse Forming Line)olA] &8 HA9 RS Alztgoln
2 e EF] PFLY Aol FAAY 375 o
ste] AaiZIvH1] ol FH wiel EF2] PFLE ol &
g mHY B2 BAVE dolA, AAR JHEr], gidE v
olARy WA FA T L Ay A 1Y 2 g4
&8 Wokoll A Bt o] & o ghrH2-4]. 1 H
Hol H2 A RV Aes Feshe A
Al QA Fo] sbeolm H g Hx HAAVIE AN
st FAlol wep 11 H2a Fof EH?T} Halo]l nzEH I gl
[65-6]. 18} AEH S F=

(Power)
o =4

mH o

J{N
M
L
_Wi
g
55|
—
lo
o
—10
i)
[
Bl

< PFLe Zeold] nl#stzz 31 %i’\ =& 271 HsA=
2 By re] rrt A1d s gtk AL B5 =%
2kel PFL &8-S Algste AA7E &+ Uk dustd
A BAE o]gdhe B2 ®okllM d& AT 2¥s
2 AFsrt a7H 2 7] WEelt7. T 5 &F
E‘r°1 PFL¥} ©2A4 WUdd &F2kel PFLO A% 4WAdd
il 91 73017} B £S5 2Ashs #AAA AdAel7] wE

| Zgebel PRLIA "x 28 57}
So] wo] o] 1L
I3

=
B =RoAe FuFEdA4ldA By %%fﬁ E5E
3} Hx

¥ Corresponding Author : Dept. of Electrical Engineering,
Soongsil Univerity, Korea
E-mail : yroh@ssu.ac.kr
* Korea Electrotechnology Research Institute

Received : February 23, 2013; Accepted @ May 28, 2013

786

s OlN

FAAL SAstel A Y Al 3] e
3 =

# % E g g
o [y 4 g
[~ off f

tlo g

L[> ot 2 1o fo G oo

fo offt X0 ¥ o ofN off X ot Ui

RY
3
Eoﬁ‘i
oft
off ¥
o =
D o
mﬁn&
Og—ub
=N g
Eﬁiol;;
LN
4
°
r)«
ogh M
2}
5 L
lo
B
fo
T ox o o T

=
ol
ol
2
)
i)
ol
e
t e 1o
X
o

¥ 12 AL 300 kV, B2 F 5 nse] A5 dAYAZ

Foole 9% Wa vl AFmelt 9EY Wx @
A7) B SR, "a w4, 2%a g 2904, BE
PFL, 48 4, a8 97 294 & X B
RESR AR Y. 7 REY Tz U A oy
=371

N,
o

frt
2
rir
5
ol
o
=2,
o
>,
)
ojft
N
N

3| 2ol 9ste] A
w5 gk o714 JiF A% A Z(T_inner middle)b )
R} Z ZAlel 9ste] whEolzl xj_% Hi# 94?—
A 2 (T_middle_outer):= =7+3 <]

Y

i

A% Azch Uy 2 9w A
2y 7y 237 QI 27.8 Qolth. T 3

01-



A4 ANANEHAAAE 2 120 nF)e T4 Aol <35k
Al Atk o] &8 AYL A WG E Bl HetEo
Wi 2 9% AF A2 £AHeR Qv wekq A
& Adzo] FA Ak AFHAHY FA ok Ha Wy
71¢] Sul(AAE $¢u=18)e] Fow AAHTh A
Elel SFe9l PFLAA 4

A A3 7Y =x
== B
| = e oIy

2% 1 2Ed 222l

nHet HA L[|

Fig. 1 Structure of the cylindrical
pulse generator [4]
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