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Abstract -In the safety control and business of liquefied petroleum gas act, LPG supply us-
ing bulk lorry of liquefied petroleum gas dealer is possible only to small storage tanks of less
than 3 tons in bulk lorry less 10 tons. The government has announced plans to extend the
bulk lorry supply to storage tanks of less than 10 tons, reflecting improved safety management
capabilities of liquefied petroleum gas dealer. Therefore, in order to supply LPG to the storage
tank stably through the bulk lorry, the technical evaluation of the existing bulk lorry LPG sup-
ply system is needed. In this study, we will investigate the status of LPG supply system in
Korea through bulk lorry and investigate safe LPG supply method. First, we conducted a sur-
vey on the supply of LPG storage tanks through bulk lorry to related companies to collect
basic data. Based on the results of the surveys, we will conduct field surveys to provide basic
data for stable LPG supply.
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Fig. 1. Diagram of LPG Sales System[3].

Table 1. Supply scope following business type
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Table 2. Safety control main agent following
storage capacity
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Fig. 2. Results of Survey for LPG Supply.

Fig. 3. Example of Supply System with Side
loading type.
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Fig. 4. Example of Supply system with Adaptor
Use type.
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Fig 5. Reasons of Storage tank Supplying by
Bulk lorry(Multiple Responses).

Table 5. Problems of Storage tank Supplying by
Bulk lorry(Multiple Responses).
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Table 6. Loading time following Supply system

A8 A7k
(-/ton)
Wazey W FAFE 3 LPG 37 761
(&HIA FF7] o] 8) ’
38 oJYEE |83 LPGEFF 0.2
(A= AA Pz o8 '
g gon=g 74]%*—%«]011/‘1‘: TR A Al

A AL A= AT ol E}E
ﬂiﬁ‘;‘ﬂﬂ 1% | FEo 2 ARG &3t
Atk ol 23k A & s A3H7] 23 Wto] %‘ﬁz} %
©2 Hlth

283 FH FAHE 7Y v §A L 5H F o
HE YR drta2 Q1% Al WA 7 A Sohet
22 338 A ALgel 2 EAAE a1 F
oF gt} HA| AMEE I Q= oJHEI Y A4, EEY
A o] EA3HA ?%7] w] Eofl A 2F Aol w2} A F
9] A o] Aol = Utk o] 2 gk Apo| = o HE 2 7]
g Ao FEFS %T UTE =3 o] HEE 9 A
A 1= A Fo] ol B2 AE kAL 4lFs)
7] o}F) O8] Wil S48 oHEE AL
LPG AR FFS 31837 YllHE oiHEe

EE T74E AA oh‘i, IS AEshe dAVEA
f‘fBHOiOl: Ei=8

npxgo g Ha2g s 53 A a FF F4
A 7HE 243 A3 Table. 691 4 Bod =& A 3} o]
Hageg SH SATE o] 83 Aols H 7.61
Tton &2 YEREA, S B AZH ol oJHEE <
Aste] 353 Aol H e 9.92%/ton &= T Al
kol ¥ 28 A= AL E YT ol A HE S
AHgste] Mazee] Aae Y2 LPGE S5t
7] W&ol W Z/E7] 9] &= 2bo] uFof WA A
R =4

32 LPG SSAIAH HE =Al Z3t

1) 71EEAEYE FILPG 38 Al=H 2l

A AjAlgAe a2 E 53 LPG &7
Fig. 69} 22 A1 = 218 =7, KGS FS2319] ¢}
FAAY 7ol vt FFsforgtth4]. AR &
hol] 2 5220] Ao ZE] AEHY S AFALH
o] AA FATF} 71A T dAst] Ha R
g Fa8 PE R LPGE o|Fdte] AFAZH A
277 85% M A ST = Aok

ol W2 rlo

- 13 - St 7k~ ks 2] A4 Al1S 2020 2€



Fig. 6. LPG Supply system of Small LPG Stora-
ge with Bulk lorry.
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Fig. 7. Loading Site of LPG with Bulk Lorry
Side Loading method(Unverified).

Fig. 8. Loading Site of LPG with Adaptor Use
method(Unverified).
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Fig. 10. No entry into the Tank lorry Rapid tur-
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(3) BA R ol 93 Fmol B/ &HA

M HAgzAL A "] HZo] Brlate]
HI 2P E 53 LPG FF o] o] FoA = Aol 9l
E A0 2 Yegth AT BV AMRE golr ) 98|
Ao AR T $x] g FH S Eldoh

A WA AHREFig. 9 £ 228 R A= 33
of F+xtE AFER QU3 ARt HTel EVME
gt A 9otk HebFFAAEY A9, A I FHE
Fado 7 ALgE7] wlEel LPG T3 YAl 2+
o FAE HI$IFA oA Bazer) WYste
LPGE Fashe o] o8& A2 YElyTh

T HAZEFig. 9 9% Yel G A EAH Bl a2
g Jdo] 7Mssl = F5shs Bt Uk 2= F3)
S W)5h7] W&ol LPG &3S 913 Az 5
13 A2ke ¢ e o) ofd Aot § 2= g
9] 717} ¢F & 5m o]/, Ao] 11m oo BE A%
B3 2o of f FZho] o] o] & gtr Eojof & 7]
S FZ AR HTTH

Al A 2 Fig. 1000 YERA AXH AR 0]
2= =29 3Nkl FA Bazge Y
317] A& Agolth =29 72 - Al 7] &
St R o= A HAS AN -S FAS Aok
Table. 7<= A B 3229} 22 YA -52H512 7
£ FHa3|Hg o] 12mo|the6]. HA3|ANAE S F
32| Zohs B2 FElakA IYE Al =8

- 15 -

= Ul LPG &

H

FAI2E AezAe] B AT

Table 7. Minimum turning radius[6]

AR - -
Y se | 2w | uy A
© == == =2 Ege
A (mE A&z | A | AsAd Eddy
z 17 20 25 25
ol 20 28 40 40
2ol 47 60 120 167
LA
%7142 27 37 65 42
%27
9.0
ek
gt ey | 08 1.0 25 13
A
g e |12 13 40 22
24 87
e 6.0 70 120 120
¥

L 37 gk A5e] FAC2RE SHE 459
FTATA ] Aol LRt

2. & WiHl Aol AFAke] o2 RE ok
FTATA L Aol TR

3.5 UiRl Aol AbEate] siHo 2Ry sinkg 259
STA7MA S Aolg T,

7t AEE = AT 3 5 lou = gigle] I
Qs Ao g Bt}

v. 24 E

B AelMe Ha28E §¢ 3 LPG 3+
Azgle] e Gotrgitt AR S o] G314
LPG AR I 5 A 7Fs3 e ia2e] 9
=1 ZATE o] &3 WY T =318 ol
2 Algsts 9ol Aoz Jehgd
Hazele) S TS FFLPG 352
Wz o] 7|7t BREhx| ghon, 4u]x
4F71E A&t Faste elth of
o] g3l WYL WARE Fxo AR

olHE & Aol Mame o PYEI LPG
e W olth

Ze wpgow ARE I LPGE FHF
B AT B v AAE olH¥H AlgoR
AL A s E1e e BAVE O

of ~ o
e A LA

ol my iy 1o >

(2 do il oo
0}-132‘

0

O

o o

7

-

St 7k~ 8k 8] A24d Al1E 20200 2€




o] &t

colm - 3

T‘
2 ol

% 9tk webd LPG BRF ALS e
oaeﬂEu 4L Sialy] 913 ol
F AR 2 Awe] Aol tig 27}
o7} " s,

OMﬂﬂ

f<
_T_‘L_
=
N

REFERENCES

[1] HAIA, A3} %7}*«]
A F”, AT
(2018)

2] T¥zA4 ¥E25(2018.10.18.), “A533) =

ehxde] g AW
2 usEHE Xﬂ28692§

KIGAS Vol. 24, No. 1, February, 2020

o
i

(3]

(4]

(3]

(6]

- 16 -

AT AL A,
(2015)

=7kt g AL 7h7] 271591 8,
fF7rs dule] Al - 71E - HAF 71E,
2R AL (2019)

HAA, “AsAB] AP, TELFE,
ZTEIERH A6208, (2019)

HAA, 22 Fx - A 7| #g
A FEIER FEIERY A2233F, (2015)

)54
=7}




<<
  /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


