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Coating Defects Survey on Buried Pipelines by Voltage
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The control of external corrosion on buried pipeline is achieved using a combination of
a protective coating and cathodic protection. In principle, the coating system is the pri-
mary defence against corrosion, with cathodic protection applied to protect any minor
coating defects. However the coating is sometimes damaged and as pipeline ages, the con-
dition of the protective coating deteriorates. So it is important to locate coating defects.
The locations of defects were investigated by examining the voltage gradient in the ground
above a buried pipeline. In this article, three different methods are used to investigat the
coating defects. Of these methods, DC pulse method is the most useful to investigate the
coating defects.
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Fig. 1. Basic cathodic protection installation.
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Fig. 2. Pipe to soil potential variation due to IR
type potential of protection current in the pres-
ence of coationg defect.
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Eon = Eo + Ep + Es = Eo + IR, + IR,

AN Eon = #AAF7 EEWe P/SHY
(olat A9 && Cu/CuSO, A2 7Fo =
b,

Eo = natural potential,

Ep = electrochemical polarization,
Es = voltage drop in soil,

Rp = polarization resistance,

R = soil resistance,

I = constant protective current
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Fig. 3. Equipotential lines around pipeline including coating defect under the presence of protection current
(a) 32.5mA, (b) 18.3mA, (c) 3.7mA.
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Fig. 4. Potential variation With distance along
the pipe and vertical distance from top of pipe.
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Fig. 6. Experimental pipsline with various simu-
lated defects.

TEST STATION
Rectifier

.
S
e
| .AJL/—&JQI_,~£1__~,‘~\
GROUND!

-
TEST WIRE

- PIPELINE

0
NP2

Groundbed

Fig. 6. Coating defect survey by one electrode
method.
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Fig. 7. Coating defect survey by two electrode
method.
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2.4 DC pulse method
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Fig. 8. Measured P/S potential along distance
using one electrode method(P/S potential
about-1000mV ).
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Fig. 9. Measured P/S potential along distance
using one electrode method(P/S potential :
about -3000mV).

Y e Ede FEHA 54 et ¥t
o, £ FF3LHARI 71712 EAZ AT
of wet FrH EstEd ojHT AMF VI E
o &A% FAAM FATET Aod A
2 EARANE ¢ 5 97 AEelth #wey
test boxo Aol Trh= A7} -1000mV € 3
$ols &487 600cm® FEHE FALE ¥
obd & YAAY EFY FEHI F49 wE
P/SAY Fe Wztz &R obd RAME
EF R A vdehol e WAE =B
Bl denz o dudd ZYEY
g getrle E7HFIAT

o]l test boxollMe] P/SA¢ kol -3000mV
A o] WAW BEg 2EA Figleld &

20
]

T o
L



172 I EAGNR AH24d A3xA 1995 9

F AFEC] o] AL HABEAE YA o}
F A% HHgtel FH99 @grY A dYeld
& ¥ F A EFRAANMY AAHEge
5271 A we F9 mVels £4
mV7t7) dgstn ARew lem? a7y &3
Sz gobd £ AATh F test boxoll A ¢ P/S
A9 ghol -3000mV dw) AR ERR FAA
A= AT ESY REAHA EAM
& AAEYeIY, vl Az Are
HAAR Al g wHsz A% AYds
FET WY AN EARANE A3 Lol
F ANY Aoz Mg

ol4te} A3 2% E one electrode methodoi] 9
N AESYEE G2 ASdAE, U WD
28 LAARE FIed Foloft A
EHE ¢ F YLE ¢ & U £ 4¥9
Al ALET i) HolE 48mo Bl P/S
FY F%E -3000mV7Ax] EIAA 2AA{E
Z283% FEE AL A doAD 2
el d s B A9 2 d#e ogA 2
A E£3A71= AL A9 753y AAFe
2 4223Fe] AXe A7 Uk gy
one electrode methodg ©o]83%e FIE LR
AXE 7] AsME = BL -3000mV AE
EFA AR stz o] wHe dA WFd
|A7IE % odda & F

3.2 Two electrode method

of WWE AgsE &ARAE FFEHA
T AFateld A= B F3U wdz
A=t ety F AFAlole Aate B3
b 9ASE FEE golud 2 Ro] vz &
ARty BestE Aoth WA test boxo] A &
FA HE -1200mV A Fol Im A
o2 5 AZAole) AYztolE 2 AHHE A}
€ Fig.100) Yebiz ok o] 2N B
datele Fu7t AHE B &g
AR} Ao dAA FERE & F Uk o

e =

oft

pach

A0F
30
20¢

IZ' I IA N /v
AT PN

-20F
-30¢
-40F

50 L L s s ) ' N
0 6 12 18 24 30 36 42 48
Distance{m)

Potential difference(mV)

Fig. 10. Measured potential difference between
two electrodes along distance using two elec-
trode method(P/S potential : about -2000mV).
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Fig. 11. Measured potential difference between
two electrodes along distance using two elec-
trode method(P/S potential . about -1000mV ).
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Fig. 12. Measured potential difference between
two electrodes along distance using two elec-
trode method(P/S potential : about -3000mV ;.
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Fig. 13. Measured potential difference between
DC pulse method(on potential : -1200mV, off
potential ; -800mV ).
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Fig. 14. Measured potential difference be-
tween DC pulse method{on potential: -
1400mV, off potential : -1200mV).
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Fig. 15. Measured potential difference be-
tween DC pulse method(on potential: -
1300mV, off potential : -1200mV ).
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