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Abstract - In accordance with the revision of the Enforcement Regulations of the High-Pressure Gas Safety
Management Act in February 2021, from August 27, 2021, the operation status of safety devices such as gas
leak detection and alarm devices, emergency shut-off devices and flame detectors installed at hydrogen vehicle
charging stations can be monitored in real time. It is transmitted and operated by the computer system managed
by Korea Gas Safety Corporations.

We intend to share the results of statistical analysis of abnormal signals that have occurred along with the re-
sults of the monitoring system construction so that they can be used for the safety management of hydrogen re-
fueling stations, and to seek future safety management directions.
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Table 1. Abnormal Situation Description of Monitoring System
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Fig. 1. Screen of Real-time Monitoring System.
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Fig. 2. Composition of Monitoring System.

Table 2. Classification of Abnormal signal
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Fig. 3. Graph of Danger Signal(Safety Device) by

time.
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Fig. 4. Graph of Danger Signal(Main Facilities)
by time.
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Fig. 5. Graph of Monthly Danger Signal(Safety
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3
il
25 | HERErL]
s
2

98 108 ng

Fig. 6. Graph of Monthly Danger Signal(Main
Facilities).

<t 7FETE o AlE
NEE S7H 7he /o] SIthal Helth
Fig. 6. 98 @A S (Fo4n]) o] d2ls ) 1
YIS e mH, Ao o2 Figs. AN F(eHA
ZEA]yel vl sl A 3147t A A9k A 7o) Ao whet
WA 317 S7Fek AL Qe AS ERIE & Tk &
7], 337 o2 TSR, YF7rAdn A=

LAY SEA] AT

oz §
©

(o

a1 f
4
B
of)
)
B
P
o
olN

34 2B J[ERS U SA

TaFAaNA AR o] FA T ofol] AA| ¢k
ARG F o o] FA7F )INE 7 e 2= 68171
o] MY E| AT Fig. 7. a5 & 7B & 2 57
T 5y 2209 AA-HXAE, 0445, 99 T3
FAAR NFAIZA] A So] thF-Eolth &,
SAa BAA Y BUE Y v 2 g
A 2HE w51 & Tl 2A4bs 5 AR G
AR A T A A Eoud Ao, A
T TS Fasdld i 2209 HAE A
SEHE #EstY BALFE BAT o Fo|tk. &
8] 22b 5ol o7k deho] TS A, Al E AR Al
HdrS5dAe ol Fell 2 ddS AAsk AN
et o Aot

- 96 -



[ ELCE]

150
100
-
0
SHYAE 2HE

Fig. 7. Graph of Other Signal.

RS AExs

N

Fig. 8. Graph of Charging Signal.

35. Azt %8I S

ppA oo 2= 1ol 9178 i
2045 Ado|Th, AF $45 WL
HE 27084 B9 A, 204 G Bl
oA AT Yol AeAol We A
11:00~12:00A}°], 14:00~19:00 AFo]ol] 4=4A}
744 ol FRsha Qg2 B 5 ek,

o}2e), g Aol A WSS A o FA
W, A5 B, FaAE FAANS 5 Al
S5 WA} RUEY A2d AR E F
3l Sl 4 =2 ST

ot &
=

v. d E

B =dAE FA5H4L RUEY Al2E &9
o @& o) EAu S Bl -l SAAGS £
3 70 W 2 9GS 1s) Bkt ZUEE Al
225l 2 ojHoll= T4 A A YA AA A
A Bl FA A, ASA FAR A S T ol
& WAL 22X AT L, FAH o= o] 4
FEHE S0 & 57t Lol A ol 9] o] Azt o] Y
o]l A & A9 AA =L R ool = Qe ¢

- 97 -

]/\Eﬂ

(e} (e}
95

3

o

gl

=]

S T3k

=1

27} EA AT kA Rk
AR olF BUE T Al 2HS
oA 365 24417 A AL 0] A=
NS A 12 SA AL, 22
fraade 3 Y-8 T
A F -4 FAATY A 24
A ATk 53], RUHP S
o thell M=AbAk dzAL
71 AR1E Tpofshar oA
HelE st ok SAA AL
FAIC21d 99), A& A W =5
), FR7) W57k 2 A c21d 11 Y
AR A 2k AL & = Qleh AR FAaFHLE TS
Yol wpe} FF FFEE FHAV SEE R} g
& dlo]El7} F2 = o] AAFo|a #EHA L b
g7t 7hsa A Zl o2 Atk 45 SA ol E
& EUE A, AUE T2 A SAPEE TEet
of A WA Fh= A s o] ARNS ot 97
L A FALe] 2SS B HrdE ANEEs
FRE Aotk FAaFTHA AT o] F RUE R
I BB FAFHA AEHBE S FHe
2 AFste 14T A4 duAd(FETER
A7), AAAGEZA7], d3F5H7], FE7F=EA
A, F13] o]/d] A bAFAA = 535 A
#HE AAE T3l FAaTHLY AL B S Fol
A3 vpobrh BH-0] a7 A B8t A Ao = A
714g 210 2 7l E) E&, RUE P Al2=gldl ok
A PSR AA AA A e gl AFAR
A B2 AlFT TEb FAR] HA G A
2 44 Fol Wl H o oF 1 A3k 7t 2 Aol

=~

=

| KX

L3
EIE
]

xo 12
=

J

off
Olﬂ _llm

i
o

g

N

-

e

REFERENCES

(1]
[2]

, T A 233 224, (2019)
% FH% TEY

=
¢k (2019)
e el
e Eatl |
313 31, (2020)

[5] S=7FARFAFAE, FAaFHA
o317, (2021)

HA A, Td72kd e |, (2021)
=7 F b FAY, A 22 A EAE T Al
A-71&-AA 71, (2021)

S 7F 2B F AL, A AR T Al
A-71& AL 713, (2021)

3L
[¢)

3L
[€)

Z}&, (2020)

[3] s
FAEEYUEY 75 A

[4]
AL RUEHE

[6]
(7]

(8]

o7~ 8k 3] %] A25A A6 2021 12€




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


