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Abstract - Currently chemical plant risk have been issued by occurring frequent accidents. Accidents can
be generally composed of fire, explosion, release in chemical plant. In case of fire and explosion, accident vic-
tims are occurred immediately after accident but release accident, late emergency response cause damage to
worker. Especially, there are many victims by late emergency response against chemical exposure to skin. In
case of chemical exposure to skin, irreversible damage like death, blindness, burn can be prevented by washing
immediately. Safety shower can provide the cleaning for chemical exposure to eye, skin. Most of chemical
plants are built in 1980s so equipment become superannuated. In this reason, safety shower also cannot operate
normally in emergency situation. Therefor safety shower should be managed by installation and management
guideline. This study perform the establishment guideline for safety shower installation and inspection to in-
crease the reliability.
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Fig. 1. Dermal absorption rates of chemicals
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Fig. 2. Safety shower
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Table 1. Safety shower guideline
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Fig. 7. Valve and orifice for pressure control.

Supply

. ANSI 7358.1 /
Elements AEN 15154 DIN 12899-3: 2009 AS4775:2007
Splits into 3 separate classes with 2

Emergency . . . . .

he 60L/min for 15 mins different flowrate bands (between 30 and | 75.7 L/min for 15 mins
Flow Rate | StOWwer over 100L/min)

Eye wash 6L/min for 15 mins 6L/min for 15 mins 1.5 L/min for 15 mins
Temperature 15° - 37° C 15° - 37° C 16° - 38° C
Water Quality P.otz-lble Wat.er / Local drinking standard Potable

similar quality of water

Water Pressure at Inlet NA NA 210 kPa
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Table 2. Growth of legionella in each tempera-

ture
Temperature Status of legionella
70C Immediately death
60C Death within 2 min
48C~50C Cell proliferation is limited
32T ~42TC Idle cell proliferation
25C~45C Cell proliferation
20C ©]3} Domant state

Table 3. Recommendation by legionella CFU

Range CFU/liter Countermeasure

under
1 x10°

Recommend

. Not required
ation q

1% 10°~
1x10*

Observation by inspection

Observation after 2~3weeks

Observation by inspection
after 2~3weeks, consideration
of cleaning, disinfection

1% 10*~

Caution p
110

Perform the cleaning,
disinfection immediately and
check

over

Emergency 1% 10°
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Table 4. Safety shower checklist

Checklist Criteria Measnlireme Period
valve closing CSO visual weekly
status

water height .

of eye shower 10~30cm operation weekly

eye shower .

. status visual weekly
filter

water quality solid, debris visual weekly

water 15~38C operation weekly

temperature

operation alarm alarm operation weekly

emergency kit quantity visual weekly

) 1x10° .

legionella samplin; arter]

& CFUliter ping | ey
gttt} whebA safety shower®] AJeE &<1st7] 9
3 Table 4.o w2 HAF=TS F71H2=2 HAH3|
oF Wk WARIE A Al A, A
uheh AT 4= AR WEY Y A, &l
5 71259 AAFR Aot b A% WA
sfof et

V. 22 9 1%

Safety shower®] 42| 4 3] 7]Fof thsto] A
T3F ). Safety shower”7} A /AF2-5317] 9lalA=
Wi Ao whE g 9 fore] Fasin] o
93] Wz g, fyAABE, oelus F A
2] 8)joF tr}. Safety shower?] AZ =S izo0]7] ¢

St o Sl A @ B4 A e
fAsor Aek. ®e g, 4840 A
52 98 YHLEES FAHo} shul AEF A F

‘6"5 20T

Aol

of #d

4

of v RS dE 7 e dHe

Safety shower9] AF8-C 2 <

A7) s)of gt

#H 2;]_ /\]_iE Bl—}\ﬂ/\]

ZAM &= otHth wabA safety showero] AME-3l=
= B = 7ol AdEior sk I 55 A

A3l ool o o] HAHE AL WASHok sk
So e uetzel 47 gow oz ol 2134 27
dele dod 4+ e Aok &

A 3laL safety shower system2 drain/ 714 o]—t—
o 222 o Ao detre] 2 A shob
t}. Safety shower—J 65“‘ S A 0}7] st 271

\I

e

3fjof 6}1’4— Safety shower% AT ERAY A
H5 5t o HFolrth Safety showerd] 47|
4 12712 B3 otARAE AAFFer Hrt

QP ARIAE BHE 4 9 Zolth
REFERENCES
[1] KOSHA, "H-RD--2000-33-158 o A+-g-4] ] w3
F00h S748A10) AAERe| g Fadl
S (1999)
[2] KOSHA, "D-44-2016 AJot Au] S9] 4% dl

Aol Tk 71&H", (2016)
[3] g, AP R AT ol Tt 727,
(2018)

[4] BASF, "N-S-PI 220, Emergency Showers and

Eye/Face Wash Stations, (2017)

[5] WHO, "LEGIONELLA and the prevention of
legionellosis, (2007)

[6] BASF, "A-GP-IHY-050, Legionella Management
Program”, (2017)

[7] Aygea] 2R, "11-1352159-00575-14 #H 2] 2.4
2= T R4, (2016)

[8] AR, "He & FAVE 9 A Sl B
2", (2017)

[9] DIN "12899-3 EMERGENCY SAFETY SHOWERS
- PART 3: BODY SHOWERS FOR PRODUC-
TION AND LOGISTIC SITES, (2009)

ko7t ~8k ] 4] A22W A6z 2018 129




<<
  /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 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 1800
  /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


