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Abstract - According to the last 5 year statistics of KGS, there occurred 22 under ground gas pipe accidents
per year in Korea. And about 5 accidents per year were caused from the third party digging. IT recognition
technique could reduce such underground gas accidents. Among IT recognition technique, RFID is most
poplar. In the air, RFID were applied to various fields including the distribution industry, but underground
condition, the research and application cases of RFID were little This research was undertaken to see the
applicability of RFID to underground gas pipe safety. By use of 900 MHz RFID reader and commercial metal
tag, the stable recognition distance was measured in the similar underground condition of LNG pipe. Stable
recognition depth of RFID tag were measured to be 50, 45, 25 cm in the medium of soil, 5 cm-thick-concrete+soil,
and water respectively. The measured distances were considered to be the meaningful distance to prevent the
gas pipe accidents Also the efficient ways to input the required gas pipe data to the 24 byte metal tag were
proposed. Application of RFID to underground LNG supply system will not only reduce the gas accidents due
to third party digging but also improve the gas line maintenance efficiency.

Key words : under ground gas pipe accident, 900 MHz RFID, stable recognition distance, third party digg-
ing, LNG supply system
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Fig. 1. A gas explosion of Daegu subway.
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Table 2. Total gas accidents and accidents due to
surrounding excavation work for last 5

years
EAZR AA AL o e

il %

20063 16 2 6 375
2007 30 d 5 16.7
20083 24 A 7 29.2
20093 152 1 6.7
201013 25 A 5 20
B AbaLHlE 27 4.8 22

Table 3. Lists the features of the various ranges
. . . of RFID
Fig. 2. Various pipelines and cables under the
ground. UHF Microwave
433.92 MHz 900 MHz 2.45 GHz
Table 1. Corresponding regulation depths of 3 -
pipelines and 2cables respectively R;admg 50~100 m 3.5~10 m Within 1 m
ange
Regulation depth Note e Long reading
® Lowest t o
Gas Pipeline more than 1.2 m range. WESL €Ot o Similar to
® Real-time ® Super to the MH
W Pipeli than 1.8 tracking reading range 900 tag
ater ine more than 1.8 m : o,
e Distance between Specific sensing the and of the * Sensitive to
Oil Pipeline more than 1.2 m tubes more than internal multi-tag and the.
03 m o environment
Electric Cable more than 1.2 m humidity and | -perfo ce
shock
Optical Cable more than 1.2 m ) .
Operation Active Active / Active /
pe Passive Passive
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Fig. 3. The schematic diagram of RFID tag in soil
medium.
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Fig. 4. The schematic diagram of RFID tag in con-
crete+soil medium.
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Fig. 5. The corresponding bar graph to Table 5

Table 5. The detectable Reader height from the
surface when metal tag buried in soil
from 5 to 55 cm

o A Effective Maximum
5 cm 49 cm 55 cm
10 cm 46 cm 52 cm
15 cm 39 cm 47 cm
20 cm 32 cm 40 cm
25 cm 26 cm 33 cm
30 cm 17 cm 26 cm
35 cm 15 cm 22 cm
40 cm 13 cm 19 cm
45 cm 10 cm 15 cm
50 cm 7 cm 11 cm
55 cm Unstable 3 cm

Effective : The distance of the consistent tag detection

Maximum : The distance of the intermittent detection
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Table 6. The Reader height from the surface when

e] - g

Table 7. The Reader height from the surface when

metal tag buried in (concrete 5 cm+soil) metal tag immersed in water from 5 to
from 5 to 50 cm 30 cm
B . . B . .
5 Effective Maximum o Effective Maximum
5 cm 46 cm 50 cm 5 cm 37 cm 39 cm
10 cm 40 cm 46 cm 10 cm 35 cm 38 cm
15 cm 35 cm 39 cm 15 cm 22 cm 24 cm
20 cm 29 cm 33 cm 20 cm 26 cm 28 cm
25 cm 22 cm 29 cm 25 cm 32 cm 35 cm
30 cm 16 cm 23 cm 30 cm Unstable 2 cm
35 cm 11 cm 18 cm
40 cm 9 cm 13 cm Water
45 cm 5 cm 9 cm N
50 cm Unstable 2 cm -
kL]
Congcrete Sem#+Soil %
80 % .
55 g 25
a5
50 7 - -
i - e
a5 2
40 | 15
o 35| 1 i .
o A [
85 X .
& 25 ] 4 5
5 | ot
o
10
: . B Laying depth Possible margim -
a = Mectve dstance i distance =
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R Laygng ceph
EZZE] Effecive datance
Passible margin

Fig. 6. The corresponding bar graph to Table 6.
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Fig. 7. The corresponding bar graph to Table 7.
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Wirite Data(Hex)

[15310114D100AAANTT 2044100 | 24
I I ™
Date Thickness & Depth Pipe ID

Matenal

Fig. 8-a. Systematic 24 bit input of RFID Tag.

Wirite Data(Hex)
|200101 140100866801206100) | 24

| | T

Date Thickness & D iy
epth Pipe ID
Matenal ¥

Fig. 8-b. Systematic 24 bit input of RFID Tag.

Write Data(Hex)
|20110114D100CCCG0120C 100 | 24

Date Thickness & th Pipe ID
Material Dep P

Fig. 8-c. Systematic 24 bit input of RFID Tag.

[Compact AR][13)
Samcheok

Fig. 9. The 4* plant and LNG supply system under
construction.

Table 8. Corresponding material and LNG sour-
ce of each alphabet from A to D

Middle part Last part
AA : Carbon steel A:d A
BB : Alloy steel B: ¥ ¢
CC : Stainless C: % 9
DD : Polyethylene D: 4 A
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o ujds] &golA Tagell A4 H BRE T3l A
AR & ALY F Yok AE =, pipeline A
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a : The depth of the tag buried.

3 : The distance from the soil surface.

v : The depth of the tag buried minus 5cm con-
crete depth.
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