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Inteiligent leak detection monitoring technique for storage tank, pipeline, and leak
detection pipe of petrol station
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Petrol stations has grown rapidly in Taiwan, the issue of underground
environmental pollution caused by the leakage from underground oil storage tanks
and pipelines have attracted attentions from the rising awareness of environmental
protection. Apart from the air escape of oil products and the discharge of
wastewater, the underground oil storage tanks and pipelines of petrol stations may
be damaged or rusted due to poor construction quality, poor anti-corrosion design,
or improper management. All of these may lead to oil leakage into soil and
groundwater environment. Current leakage monitoring of storage tanks is still
based on regular monitoring of leak detection pipes in monitoring wells around the
storage tanks. If an automatic monitoring system between tanks or on the outer
surface of the tanks is developed, leak detection can be prevented as early detection
1s made possible. This project aims to establish an intelligent leak detection
monitoring technique for storage tank, pipeline, and leak detection pipe of petrol
station, which is based on decision-making system and self-developed
electromagnetic wave sensors. This monitoring technique will be practically
applied to model field tests, including petrol stations and underground storage tank
areas. This research will research and develop the leak detection technique based
on time-domain reflectometry (TDR) technique, designed for storage tank
pipelines and leak detection pipe technology, in a two-year phase. Through this
innovative concept of intelligent real-time leakage monitoring technology, early
detection of pollution leakage in storage tank, pipeline, and leak detection pipe is
highly advantageous towards petrol station management. By counteracting from
source pollution prevention and control, overall remediation cost can be reduced
while enhancing its effectiveness, which ultimately achieving efficient soil and

groundwater pollution prevention.
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PCC CHI1 difference analysis
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Reflection coefficient, p
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Reflection coefficient, p
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PCC MN1
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Constant Water-Column

Gas

Oil

Water

W 39TDR FHB ERIZEZRFHR T AW
A%k Es 3 TDR3000 BE = MEFUE R R » U TiF- 4

1. TDR3000
TDR3000 # & B SYMPULS = 7 g - H ¥ 11 & 4 - Fpi% firie
FER G EEF IR BT PR S B4 TDR BRI R - %
AHEEFTHEFEEF > RMa L 7N Z p B it R s e
R ded 3TN ERIIEHA LT L EHUBIFEFELET
RAEREFE o A ¥ TDR3000 2 2305 HF PH{HEHE(L T
) THEAFT L BB FAFER RN EFT TS L4 o

% 3 TDR3000 3.

#3® % ¥i(Vertical System)

# » (Input) 50 Q,SMA-Connector
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_+ 2 g (Rise Time)(10-90%) 80 ps

+ % (Bandwidth)(3dB) 5 GHz
S 12 447 [l (Range of Line 0 to 1000 O
Impedance)
%47 & (Resolution) 0.01%
% o1 f#+7 & (Display Resolution) 40 dots/div, 400 dots/screen
-k % %(Horizontal System)
P ¥ %47 A (Time Resolution) 1 ps
% o1 f#+7 & (Display Resolution) 50 dots/div, 500 dots/screen
BEHE ¢ & (Distance Scale) (/div) Icm,2cm,5cm ... 100 m

p$Rp]E TDR % =g 4 2 (Internal Pulse Generator for TDR-Measurement)

Rectangular 24.4 kHz, app.
% {735 % (Pulse Shape)
0.5V into 50 Q

_+ 2 pF R (Rise Time) <80 ps

X278 (Miscellaneous)

4.5V ...55V/0.5A
& A & & (Power Supply)
Powered over USB-port

' ‘ Aluminum Case,
& =t (Dimensions)

WxHxD=115mm x 55mm x 175mm

2. BT FF
HIE ZFF - R ZRE P 2F R FFRrINE R 2
@A B 5 50cm fr 10cm > 4o 40 © F 5%V A s B R s

B eiin R e
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50cm

Y

B 40 BEZFFHTFLH

3 RE~#

P b 5T $ (Coaxial Cable)fig d I *h A B 5 0 ~ B354
Tk ~ b e bR o A i * 5 TDR § R G
* ¢51CommScope 2 & 24 & 1 P3-500 e b4 2 ¢ ERE(F (T A
SRz EM(E TR ERERAEE FIZRBEE
M2 ph ARG T L BlAoW 41977 o
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TR AR T Bk BRI AR A dokiE o )
FEY OOBRFROLN L BRI REAR Rk RS RR

B

I+
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a 1

4 water(9cm)+air

= water(9cm)+oil(3cm)+air

.2 0'8 water(9cm)+oil(6cm)+air
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Bl 44 0 K B 3 4cid & 1 355 v
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06 R G
—air(1.80m) 0il(0.00m) water(0.00m) _
0.7 ——air(0.50m) oil(0.50m) water(0.80m)| |AIr
= —air(0.45m) o0il(0.55m) water(0.80m)
———air(0.40m) oil(0.60m) water(0.80m) _
-0.8 air(0.35m) 0il(0.65m) water(0.80m) Qil
—air(0.30m) 0il(0.70m) water(0.80m)
-0.9 [” ’ ==
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Elapsed Time [ns]
B 45 BEHHE TDR A 3584
-0.9
— Differencial
A ] -~ - First derivative| | 0-02
-y ! 0.01
— -
o e o o 3
/
473 ! -0.01
|
|
-1.4 : %J__\—P*—w 0.02
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-1.5 =
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W 46 %- BR G ehiZE
4 ZFRBRVERL
ZERBEETR (B {i:cm)
R EEE 50 45 40 35 30
FHEAE 50.5 45.25 40.4 35.15 30.3
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REF - BB ERAAOT R SERRTAZ ABE TRy = ap
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Rl v 2Lk R T B § i3 (Ground-Penetrating Radar ) »
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3D GPR |

,
‘e

B 49=msr 3ERAT IR

A H g 2y T = 23 § i | (3D Ground-Penetrating
Radar) :£ (745 » & ;ﬁd A R PR R RIS A DR S
P ek THETINA A REGE TRV A SAMAEFAL Y 0 &
WHRPIREEZIER 1] ERRVX 2283k c M EER Y P B %
4o ATIT

RFERE I P I RAPEEE > tAE 1 2% o Rl d BEE
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E v - E v
218687 ) 8T i
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BOR ORI HET U LA B ST R BRI K nT e > Ak

I

Bl Khp RT e ABERIERAFRAE > ¥ L A S E T 2 (Direct
Current method; DC method)£? % /i & [E ;% (Alternating Current method; AC
method) ° /i FEE & 3 T2 ¢ B GF @ F cpldh P o R A ILp
s T 2 ipl(electrical well logging) » #-4F PRIk H 2~ 2 ¢ » ¥ P F|4

PASERR T ILec % B RS T 0 D S T

BEFDEPIRPIDEZ - c EIRTIEE A BRESFE SR
¥ - s ® p| ;F* (Vertical Electrical Sounding, VES) » & | ;4 12 =
Heng iiie A-B o Hehg o4 M~ N KB >0 4 > JEd i AB-~

MN HEFFEE R > & AB #2 MN 2 B ehl B U E Bl7 FiRE Gk kAR
T 12 (Apparent Resistivity) » By f#3 T T4+ o % j2 % 1% (DC resistivity
method) ff F-#* i (resistivity method) o v &€ * 4 5 2 5 IRl »

BPomdz g aamd ¥gd - HaEe EWAELS T E (curent

electrodes)id » 3 K >t ¥ — ¥ Ht2 FRIE P T HF DT L o BT
R L2 % ndi AL T - i&(potential electrodes)e d *tid » 3 K ¥
AR A TR TP 2B R DTS G M IR TR T RE
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AT =L F Be gl TS g g Rr g2 RS o f e
Kl gy K2 TR 0 T TIF 36 (resistivity profiling) » F 4 45 4 ¥
%Iﬁiﬁ#‘%j{{ v R IR IE B T % FRp T e F ] bs % =
AE W FHREHC TR KB TAT BT RFR R 2B R
AT R B RFY . FEINTar i iR, TEFE ) 5
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BT BRI 0 TR BRI R AT RS YT R
Tt R TR G R ERP AR LAK - ARE S BT A
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52 % - #¥a v

RUBE 0 p o GRIBAAHEEFFNFHRRY TP ¢ R
Btz RGN R BETE R RZFETARAF)EZE L R TS
Z B ERIF/RIRE A ERTEIRDEE) . LBEp kBT
AREER D FREEC P LR BRNALRE BT FFITR P NG
ER*NPUREE BT RIG Y IR B B LR A ERT
AR gl o

PR A L BRI SRR o BB TR PR T R A%
PEFEPFEFNFEFERTRESTE R TE 0 B85 p TP TDR
A it TRIRLEE R BTG R B E T RE L
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