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Shield Effect of Cathodic Protection on Underground
Pipeline
R.K. Wang and I.P. Chen
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ABSTRACT

Generally, a pipe-to-soil potential of -850 mV vs. copper-copper sulfate reference electrode
(CU$CuSO4) or more negative is the most widely used as a criterion for determining the
acceptable degree of cathodic protection applied on the underground pipeline. However,
geomophology, weather, and geology may interfere with the above criterion and result in the
difference in IR drop. Although the difference in IR drop can be overcome by measurement
techniques and deduce a optimized potential (i.e. polarized potential), this potential is actually
a mixed potential of all buried pipes in a local area. It seems very difficult to be aware of the
potential distribution along the buried pipeline, because of the shield effect resulted from the
arrangement and numbers of pipes situated in the same area. The purpose of this study is tried
to clarify the effectiveness of cathodic protection under shielded condition. In order to simulate
the shielded effect, the tested samples and reference electrodes were designed to locate in a
different distance. It is also emphasized to understand the disadvantage of existing buried
pipesand to study the improvement method. Due to the lack of consideration of shield effect in
the past, it is hope that the experimental results can create a better and more correct design
concept of cathodic protection and extend the service life of buried pipes.
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Materials Research Laboratories, ITRI.
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Fig.2 Schematic experimental setup.
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Fig.4 Shielding fractions for various coating defects.

ENEE— B EE8F3H

5. 55 3 SR E ERAHIEIEE AT EEA
M BEREEFELR  BILEESE R
HEFE -

PEEEH BB RER (GEMUED

s R, RERBEBSRERBEREELR , ME

+EILERFRBEAR  BEEDRD - BERED

BB , ARBEETA  BRERZ

BEERRED , WHERTE ; HEH—EW

B - EUMEHRHEB I EBHES - XEME

e AR B R 5 e R B R 2 # My BH A ]

BT R&E

R=pXxf=p - /Y TRRRITRIREPPRIEPIRRPRIIPRPRP ¢

R : BHBEIH(Q) 5 p : KHHEEZEQ cm)
f: AIBBEZERIRTHRE ZE
HC1/L]
0 BE;s: BEME -
i LE SR EEE RR PR ZER (0E
) iR, EHEBRLEE , EEEEEE I
fiz BHAIR » KHEBEZERSP, > AIdRE

dR=p—TE i (2)

R 1 5 BT B P o B
DEFECT SIZE 15 mm

FERAEC%)
B

19 25 SB 75 1@ 125 158 175 200 225 258 205 300 325
S R EE B (mm)
—50 mA/m? - 45 mA/m? -+ 40 mA/m? --- 35 mA/m*
i AHEANEEEECENEREET > FEIH
Fig.5 Comparison of shielding fractions for different
current densities.

_20



31T E AR R B B AR UTE R 52

A EHMeEZEREK

Fig.6 Schematic resistance zone for a grounded

metal.

EERESREEPLEEREFTEEZER
AR ZEr IS KRG HREEEERR, » Al

oo p L
R—hdR—zn“_ n) (3)
HREHERAESHERL , EERERCE
%Bﬂ ’ %rlﬁﬁﬁﬁﬁﬁ% ’ EUl/r1=0; E&ﬁl&%‘fz%
HERB

Rzpf=p.1/5=p.%m........................(4)
BMER B SBEEET HREEBIHIZE
B ERECARE - HRPKEEBRELE
FElr Sk, HEAEECERERERMEBER
REZEFPRREZZEMEHEESR » ARER
ZHE o Hl

—23

a=?BLX100%=%L—lﬂX1OO% --------- (5)
R I

B S RBERE; Qindl o 2, ARNE
—ZBfR > BB ERREATR S B — A
EEwmY (ETRAER) » ANEERMERD
BIHEERA » B AEBIR R AT LGRS - €
DA EHOHEERTS A - R b Bh AR A SR R
A BE R o MARE BE AR
MR ER R R , B ERR/NE G B E

B3R

1.H. B. Dwight, “ Calculation of Resistance to
Gronrd ” Electrical Engineering, No. 12. 1936.

2 BERLIE , ¢ EMEREER  RRESEHR -

3. BRIAN MARTN, “ Cathodic Protection Shie-
lding of pipeline ”

4. Unz. Materials protection, Vol.4, No. 2.

p-34(1965)
5. Martan, B, Materials Performance. Vol.20. No.l.
p.52(1981)
6. IIEEEE, “crEMIE2EEY ” BRE
e
;E\‘ o
7. B EHE , « EEHIERETAFT 7 1984~ 1985 5 BERE

EN7 A
8. Herbert H. Uhlig “ Corrosion and Corrosion
Control ”

AW FEA AT SRR B 5 MRS
PR ACHE , EREREHE - AR ER
PR ARG SR, HEEHAMRAR
BE  FHEERREEER -



	page1
	page2
	page3
	page4
	page5

