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A Study on the Barrier of Intrinsic Safety Type

Jin-Seok Oht

Abstract : Intrinsic safety is generally considered the safest method of operating
electrical instrumention in potentially explosive atmospheres. The method of intrinsic
safety limits the energy passing into the hazardus area. The energy limitation is
provided by the use of safety barriers which are mounted in the safe area. Because of
the energy limitation, regardless of the fault in the hazardous area, sufficient energy
cannot be released to ignite the explosive atmosphere. The following industries are
known to have hazardous locations: chemical, munitions, petrochemical, auto(paint
spray booths), grain, waste water, printing, distillers, pharmaceutical, breweries,
cosmetics, and utilities. In this paper. a isolator type barrier for ship(LNG, LPG, etc.)
and test equipment confidence are proposed. The test equipments are designed for
mechanical - electrical life time test and vibration. All of test results satisfy the goal
and the studied barrier shows the improved confidence.

Key words : Barrier(#i2lel), Intrinsic Safety type(£Z¢td%E13), Improvement in
Confidence(A & A4, Explosive Gas(&% 7k2)
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Fig. 1 Configuration of intrinsic safety type
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Fig. 2 Block diagram of intrinsic safety type
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Fig. 3 Configuration of barrier

Hdo} Az BEEA Frsjol sk HAF
WS 12mA olste wEok st31, ML 15V
ojshE ®t=afor ok el wAbeh Aol Ab
ole] HAAEL 100M& ool H71H d4
5o AATE 100MQ o)/dololof rh o4
£3& BEFEF vgoE Aste Aol 8
fav)eelt Fig. 3o TAIS wlg]ojrt A=
Z2E FFol #H7) AsiMe Al 2 Be
T A8 #HE AMEE dEols AEY
A 17} Ztolxok gt o]E 93

g4 288 A4S WA ATeA:
a8 AgZ28e SAs AR e A%

=2

e oty w2 o
rr
>
ook
24
ind)

32 71A - TIIH Y JHEEA

(941)

CPU Fatgld

B
5V/12V/24V ey

alejof E=
B el T2}

PUS BRi-tlRicind
FHRE] + 1

Fig. 4 Flowchart for the mechanical lifetime test

FRE
SV/12V/24V ey

l PHOYOCOUPLER B3 l

PULL-UP &EH mpe}

NO

PU2| £32=PULL-UPO] LOWE HOTH
SHBEf + 1

LG & LED
Kooule

BARRIER

200tz

Fig. 6 Life time test circuit



Fig. 5= A71% 49
ojth. whejaZTmZ MMM 7]
ETEAEHY TELEE
7}k

Bl
T&=Hd 2 (Pull-up) Al
Z CPUS F-FA5 et ulalste]

71

(3

(2
k=
hu
N
A
fd
2,
it
o,
:‘o(é
|
(o

Fig. 7 Flowchart for vibration test

2}

2

- Iivvrte:
MOURE T4V signat *!

Fig. 8 Vibration test circuit

Fig. 82 Fig. 79 <u8Z9)
A2EE et

1

At
B
o

fo

o ?

ZHekate] Table 29 7
Aot Ay A9L $8s)
Hgloje] 78 B2 A

- IAA

@3t

X
F¥
% glo
2 o
o (i
oo
Wl o

4

AlS

e ®M&E M ols A

r

olgel 3 A
AR AE Hmel A AR
FEF=A] atol

ke

[T

2
A

A gk

T’.E.__E
P ]
T [e]

7 acgs

Cch.z ¢

UL & 1 R L VA -1 T T o P A e - XV

wnr—
Fig. 9 Waveforms of test result for constant voltage

(942)



EAMAWEZ L BARRIER #3 A+ 91

gt olgel A g FoA, Aa 29
ole AAl v WRo] FAHe} FEHE A%
g 233 Hgolth. Fig. 914 2 4 %ol 4
oy sge] WSl shuriel Melel e 2

= oAge B4 A 44T 4UE /AT
% 5 gk

42 F7| - JIA™ +H AH

Fig. 10& 2134 H2EES ¢3) A=A 4383
2 wgolg SHAI T owEole] dFet AY
vebdth CH2, CH3, CH4E Z
o 2, 39, 43 AHdE o] gsh
Ebdict. CH22 4% 913
NA7NE AEAI7] He =

N

e}

£
it

fo I

i oX
K
Iz

X
Sha
tjo
L

do
jeic)

doorr BN o
oo
o
8 g X omlohuorot
o 18 flo |-

>
o
£
X
o

oJUA FA 8l7] Y8 12mA oldte] AF{FRe] &
glopsitt. 1217] fsiA HBE AdES T
3l R1& 78 AEL Ab&ste] AF e 29
A, & HAF &g FgA7EA HAs 54 49
Ak CH3, CH4 ¥-2-2 7|4 - A714 473
go 9% NHAE "H2E FoA wge]r}
dHow AFEHEAE A #Fe B &
Atk = AA daH 2 @A AF
AsA AdkellA ALEEE
ConductorE @dojo] B&3te] Ags}rh

Noob oo oo (2

1
i
[ e
Fig. 10 Measurement positions

Fig. 112 £ dAoA] g wego]® CH2 #
o AFH7F 094mAY o] 33& yehdh 1

(943)

5 gol HPol AsA AnHAE A B F

o,

¥, o

» : ....... .
Chg o 0 "
- * Y KL R 11T S e ) e
ohz 199V 2T sanmy

Fig. 11 Waveforms(CH2=0.94mA)

Tek g5 500 S/s[ 101 ACYS
i

> o N | T TEEV 4
chr 1pev L0 Gasen ;

Fig. 12 Waveforms(CH2=2.0mA) .

Fig. 12 CH2 #¥9f AfF7F 200mAY w9
F3< Yehdth Fig. 113 238 3180 HFasm

=
FHYEe ¢ & YUtk Fig 12 A7) - AAAA

g
Fr AP A AFRLE NEIEE AP &
Aol mEolty, 71E wgelr AEFL
00mAS AFE FAST w3 FHAEE D
A Hakgeh SR EE B AT sk W
o= 200mAdINE StA R AEsHA A st

deh. B4 AF7 %7) WEA 2E $9E 2
SRR 2 1o}

Barrier®] A#8Z & FA4AZ 5 AATH

2
Lo
X
ol
9,
i
2

43 2lsolMel U

Fig. 13 ~ Fig. 16% 45 2923 o w3
g 14AANT FHeH A8

2 vhehdch Qe 9] F3t



2 S
2o wgt WEREY AEFE Wtk Fig 13
~ Fig. 15% 2% CH29 A&7} 200mAE A
oo spgolrh. Zt adoA CH2E 29X
2 E2he 3lER CPU 98 AAE 43 ¥
v}ggo] HasiA et gk

t

> md o

chof 0 F

>

A5 APAA Sl AEE 2 JA - @A
FHe BE GES9D, %Y T N1 49
A £49AT. BAd B ATE F3) B
g dPels AHEE FIARE &+ Atk

44 ME2lH "It ZE

Table 2= A4 B/ $23 202 g2 U
etk AF A SN REo dehiw,

RE 9 AsAA, 40 o tdE A 4F
ZkerS Table 200 FAI3HA T
R AR AR ‘ Talbe 2 Evaluation items of reliability
PPV - W 1A SRR HARE | o] ABF | AUE
(V1A AE) B7bds | (374)
Fig. 13 Waveforms(CH2=2.0mA, VF=10Hz) AFEIAAZR)| V | 8V ol IEC
AR EURAD| A | 2mA 54 | IEC
rormemmsocss  sedems AAAER | 3 10083018 | AR
N I ANR5E | 3 | d09siely | AAt
onzp iL”‘g B SR AARAY  |MQ| 100MQ -
oo L A T TE LT Aol~xAY |Ma| 100MQ -
AUUURUORUIION OO 000 SO Oy ARseAgUx | mH| 2.0mH -
R RS EAAAL| 4F| 0.3 4F -
ens reov | BT SO AHYTH _ _ A 87
Fig. 14 Waveforms(CH2=2.0mA, VF=30Hz)
Table 2914 H%o] A4 2EE WEain 3
e i i ! om, A% F2e i SuelM AFHEs} 2
PR A g4 A A3 Ak 58] A JUA F
Fgde gugony wels #849S W
aa L L Su 7elg Ao ArdT
- N 5.4 =
Fig. 15 Waveforms(CH2=2.0mA, VF=50Hz) ¥ mRelAM AT dels At <k, #
g Alxgol] FRAHA Aladelrt 7k, dsEd
2399 HEHoA B uped o] AF 2.00mA o Turyg E3U|A/F EASL de APEL
ejell A 0-60Hz Atol9] ZAES FAe o we o A771718 F4AE W 25322 Qg s
ofd HYe oy AT E 4 Aok webq A B s BAGAARTE W E AHE
T8 Hgdols AAAEA &L FPsiRT B oh, dobdt $ARAA Auta APAFL AL
g A3 NS fE 5 AEY WElolE He BEolu Folnr Aol Fasith

(944)



EAGAWEE BARRIER] #% A7 93

A F=olls A g
UA @k 2HEE B Addgst 234 7
< Azted 550l € F dva A" &
To] WgolE IEC 2 &A A=A 7

[1] L. William, Schweber, “Data Communications,”
McGRAW-HILL Inc., 1983.

[2] PEPPERL+FUCHS, Ex-i-Interface DIN-Rail
Housing, 1996.

[3] PEPPERL+FUCHS,
Housing, 2001.

[4] NAKAMURA ELECTRIC MFG. CO. LTD.,,
Explosion—proof control devices, 1996.

[5] PM. Gil, A Lumbreras, ]. Sebastian, J.
Uceda, "Analysis of the FB-ZCS-PWM
Converter as a Power Factor Preregulator”,
IEEE. pp. 908-913, 1995.

Interface DIN-Rail

(945)

[6] John H. Henderson, Thomas A. Baginski,
"An RF-Insensitive Hybrid Electroexplosive

Filter”,
IEEE Trans on industry Appli. Vol. 32, No.
2 pp. 465-470, March/Appil 1996.

[7] Subhashish Bhattacharya Deepak Divan,
"Design and Implementation of a Hybrid

Device Incorporating an integral

series active filter system”, IEEE. pp.
189-195, 1995,

M (R8H)

1983~1986 &= ZODIAC M ets|A}
AX|L{o], ISP AT
(89-92) rdbofisr MALAL =W,
SHbEH(92-'96). Eh=sHtcistm M
ALAL Zu, Fu(96-3A). &



