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Abstract

The process of designing protective circuits for signal lines usually consists of a time-consuming
trial-and-error procedure, which also requires expensive equipment. However, computer simulation
can drastically reduce the costs and time of design procedures based on experimental validation.

In this study a gas arrester Pspice~model considering the response time characteristics is
presented. The effects of various waveforms on the transient behaviors and firing voltages of a gas
arrester were modeled by controlled voltage source E and TABLE function of PSpice, respectively.

To estimate the characteristics of the gas arrester model proposed, three different voltage

waveforms were used in the simulation and the

measurement. The results of the computer

simulation are in good agreement with the results of the experimental analysis.

1. M8

USOIMHMUCRRE HXSZE 23517 ¢
S01 JIE ZMHOID HMEH wHe ol
Mool HUB2ol HIME MULKEB X 50
BEOIMNUR HEBIIIG AqBolsE o
Mt Hoici,

YEOMNHY BBHBE OX B Y LXw
2 AI830f 2~3¢t02 PAEXE MUz
NBYR 5 2AFC HOIE WHAMNY
wWatd 8 JIN HE $IH2HUE HNME
UISHO A0 I W2 ALY FAHH
Qoo WEC) Chds siMe DMS PCEB 08
8 DOMYO Y OIROK ARMWLI2Y
chaD Mas S2NY 2 £88 F2 UCh
Z0lME PSpice= B 2Us Mo JIE g ol
LZEYOZ NBAOIMN YRS 4K
sl Z2yatn |8,
axtel MIIE SHoEREH LYy
ol VIS, |AF X0 HEME 829 AsE
o2 £HSIH HR0| Jiss BAES JIXD UL
2L} PSpices BIAIAL Bl2IAE, It AE
S HMEAKY UERZDO0] S0 Moy ¥

=

=
=2
I

+ Atk

f!

=2

T

o

Jé}

— 367 -

2 012 20] YCh WM 2 AFME by
$55 2 HYS A ASjoIAUIA2EHY 24Y
of Mot otejLl R MS - BMSI2Y F 8
SAKZ 0I8KHE JAOALEHS PSpiceR WS
FHEIACHL 2 LU AN WHHAH
2t0] QItslE mhael MYAMSBE(JV/dNW wat
g2 Jbaoiy o HEoMHAY o
SYAN g AN HFZMM F KV
HYUNA MEE & YRS RYS DUSUCL
Hotel JIAAAELUR W-KUMEAE 0f
B3 XYM viEsto] VUES HUB JUCL

oy

ZIEM &

8t e

o2

2. Jt~ojdl 2B 29y

(1) txojel~El SY

N2ofULEHE UES M2 HHB(I~30F)
ue HYMO 2pRlel SHeE EHY £
T 18 100 JHAOHAE 2EERN K8 421
X BESYR LIEHAACL YHMANYYL oistel A
goolM JtzolaaEE 38l S 8 MY
NEAZ0H S0 BIYS 2K LY 20
b ofie $E2Z JtaojEcE YUl

g



YHMRADY oldeR % YXF Mojde @
ol JMAEIOf, otF BE Ao SERYT
M oOt-ZYXHHC R 01810, Jo02sH ¥
Bl CEYOA LIEILE et @0 988 of-
ITL(Y 15V)E FASBICL of ZeolM Jtxof
289 UYHKFAXF( 100mA) 015} = of-3
Yol EREHZ UAN ABYe FYH4H2 KIS0l
20}

: - applied voltage

-

+ voltage across thdgas arrester

Voltage
.

Time
38 1 a0 2Ee SEEY

019t 22 NaAAHL HIIHEMB PSpice 2
Wyo| JSEE Sotstsld a8 29 ek

2 oMol SEE PSpicee HOHUH EB 0|
B310{, JIA0HNE Y g1 g2atolo) Fel
B OHYOl WHMAMXY ool oly EQ &Y
HYe oM UJNE MUR @23, WIHA
HM0I 40 €N EY EHTUL ZHS YLsl0]
00 SI¢A ¥ CY 0F-IF HVarc)8 [KIBHCL

gl D }?_tlf’?r L g2

28 2 iz0jdl 2El”) 12 82t 2¥

of Wl 2= HRI RNTF 0l HAH ¥
A%l ZJIMHZ E0DJIZE 8t Zojch olgt ¥e
HMOTIYUH £2 MOUS PSpiced UMTYSE A
8810f VALUE={LUMIT(V(G1,G2)-1ES*UMITI(V)-h,0,
V), 0, Ven-Va} 2 3t% 2} Gol Sigsles X
718 S48 B £ UL DU 2 rYe 2
& 30Met Zol 2 goo] YRl dENez
EEHU, 53| YHIMAR AYAUMA BHALRY
CIMEHO YT SH3M0 AN Ity g
ST o AOIJF UM Ch WM 2 29
SO iYL LS AN BAHAY BME X
H 2o & ALt XSINK 2LE Y i
ol 2~e ¢chol ebdisle el HadsE
A0 LYE YVNAMTAE LIEHCE

2

-
‘ ~
— | applied vairage,
>1.0: /7
2
s |
>o0s
i with
0:‘...“-?.{“ e —— |
0 0.2 0.4 0.6 0.8 1.0
Time fusl

38 3 1.2/50us MUDYol st 24 E5Y

(2) DYLsBE 28 Jn0e2E 2Y

NaoolULEE eisE HHe MUYMSE
B4E YWIIAXYOl EolZCh wetM =20
Ydolsst st ZR9 ASOIHT YA WHAM
giEst 2dEg ¥ flsME JtoodloE 9
of SISl BEoINTYUS] HYMsSBN OB
YMIAMHLLE £HY E2I} UCL 0 F9E
38 400 LIERH Ji~0jdlAE{Q 2BEIY 2o
oo 2oE ychel Tdo uidsid AFE W
gigte 11 HUA/MREEI(VHE HEsl2, 0
MG YHL Lof B2F224 CdYH M=
Mol 1Mol vlAsis MY, B dV/dot ?
s1ZICL O] 2@ PSpice TABLERISE OIZ8I0{ 0]
of NS I8 U YHMAMTL (VO] U
812 QIDiE ol TUMSEN WE YHMAN
Hygez £IH0] eotmE gst st
oidl~Ele] EXE FHY & Ak o] RYE ¢
JtslE Hyel ZHOIL H2BY SHEUE Y
SHX 20l MB/BHMIZH WHIISE RE I
ol Wl JIooiY B SHEHE FYS 2
g 4 Uch

J8 4 V-t SME et Jixojdicyg 29

3. 81 & 24

2 MM RS Ja0H ol 29l €3
S8 Hois] 9ftlof M-XUHEXZ2H
200V/s, 1.2/50us 1kV, 1kV/us HYTHE XI5

- 368 —



Ch Hi@ - Eotdl MEE It 2B = JOSLN
2031-23(0C Vox 230 V)22 2} THYol U3t 29
W EYUNE DY 50M 2 Toil LIEpRCE

WA

Voltage [V]
2

,"/ """
‘200 ;
02 0 04 08 12 16 13

Time {s]
(a) AMlEaoiME

Tk ZOUTE Singte s?a 300 5/%

b B3
38 5 200v/s Moo st Yot

Ll e

‘4.M Sy

mvolmsc :

L

Voltage [kV]

400
Time Ins]

......... y S — )

Miuon!’uu :I J‘umv
© EZY
38 6 1.2/50us TkV M AT WE HIL

TRYIUwRV-Y

R [ ;
3 P
= 104 epplied voltage .~ .~ |
X P
z -
{ el
Zos] !
> e ;
: . o | response
P :
0 52 04 05 o8 1e
Time [us}

(@) NZjojdZ o

Tek BINN Single Seq S00MS/s
P ]

TR : u!michﬁ LIt 4
b &=
Oy 7 kVus TYERE tist ot

4. 48

2 A7 ME PSpiceMOHAHE 0188 T~
Ofpfl ~EI RY B MoSIALL B Jto0AILY
@cto] oloisl= Dlgel HMUYMSEN WE Jix
ojdloEol SYESM8 HEgs| FHSI &N
Hetst i@ 9o vAu#Dl olgslg, 22n
TABLE 48 LIIsIUCL ABHoZ Htd 2
e M-NEYHEINZPEY UYs NP8 N8
S10] Ol dMe] HYg blw - BIolHA Y,
I ZA HE B YANYCRN 299 Mads
golg 4 UACH

2 HR0M Hetst JtooiEaE e A3H0IS
g uveloEel RY2 A=0|dT e WE uiy
8 es32ogo €850 gogjet e

[References)
{1) Wiliam V. Jackson et. al, “Testing and
Selection Surge Suppressors for Low-Voltage AC
Circuits.” {EEE Trans. on Industry Application, Vol.
26, No. 6, Dec. 1990.
(2 The Design Center PSpice Version 7.1,
MicroSim Co., California 92618, Oct. 1996
(3) ZBM 9, “PSpiceAl B 0|ME 28t bI2l &
of FUd”, 97 ¢ 9@ IHUAURF FHstsw
¥3| =8, pp. 202~205, 1997. 5
(4] Ronald B. Standler, "Protection of Electronic
Circuits from Overvoltages”, jonn Wiley & sons,
pp. 117~126, 1988

-369—



