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Buried Metallic Pipelines
ZHOU Lan', TAO Wen-liang'* , LI Long-jiang’

(1. Chemistry and Chemical Engineering College, Guizhou University, Guiyang 550025, China; 2. Guizhou University
of Engineering Science, Bijie 551700, China;3. Mining College, Guizhou University, Guiyang 550025, China)

ABSTRACT: Objective To verify the stray current corrosion caused to the adjacent pipelines by the cathodic protection system
when protecting the target pipeline, compare the stray current pollution generated by flexible anode and anode ground bed during
pipeline protection process, and propose joint protection of different pipelines buried in the same ditch. Methods The different
pipelines in same region were jointly protected through the same drainage device, using the grounding device of the cathodic protec-
tion system as the only anode, and the multiple buried pipelines as the cathode of the electrochemical cell. Results The stray cur-
rent interference caused by the anode ground bed was obviously stronger than that of the flexible anode material. In drainage protec-

tion, when the two 20 m buried metallic pipelines reached the range of drainage protection, the drainage voltage of the flexible an-
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ode was 1.2 V to 1.52 V, which was far smaller than that of the carbon steel anode ground bed (3.5 ~15 V) , effectively reducing

the power consumption during the protection process. Conclusion The drainage protection of multiple metallic pipelines or metallic

structures using the same cathodic system was feasible.

KEY WORDS:; joint protection; stray current; buried metallic pipeline; anode ground bed; flexible anode
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Fig. 1 Principle of impressed current cathodic protection
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Fig. 2 Schematic of stray current interference caused by the ca-

thodic protection system
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Fig. 5 Structure of the joint drainage system
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Fig. 6 Equipment connection diagram of the joint drainage system

3.4 SEHRFRBREKEHER S

T 6 BT BOBE A HET T 20 BB K BA R A 42
(PR R B M B ) e B il + ] o o R
SRZE BRI - R R IE 24 R
A HE S 6 (T A7 TRt o o A8 B A Hl it o A vh
TR Ak i PR 15 2 1 PR L 8 ) R ek, B 7 SR
B HLA I G B A T B, LR R
B 7 BN,

700

-800f
-900f * .
—-1000f
—-1100F

TS AL / mV

—1200F

-1300,

0 2 4 6 8 10 12 14 16
HER L/ V
a BRI N BHAR b PR

-600
~700
~800+
-900f ...

~1000}

~1100}
~1200+
~1300+
~1400F
~1500

MRS ML / mV

HRf L /v
b BRI SREFLIAR

P 7 a2 g b HE R S A M i L R

Fig. 7 The relationship between drainage voltage and pipe-ground
potential in the joint drainage experiment:a) the cathodic
protectiom device was anode ground bed, b) the cathodic

protection device was flexible anode



- 122 -

Fom ot K

2015 4£ 04 H

M7 TSN B 2 e R X 2 2% 4 A i ol 4
SRS AT HE W R AR 2 W AT Y, A S 4
A TE IR B HE BB (1030 RIS, 2208 PR A HE 37 F T
1.2 ~1.52 V,i/NFod BH R 1 3.5 ~ 15 V, BE
A BB Bt A E B A

4 g

A BHA PR3 BE RS A7 250k DR 2R BB U e TR
PR FRL AT X 5 AP LT ) < T+ S04 77 A ) L
TR BN, 0 2 R E AT A O, R L
SCHUE TERE RIS HER 38 5 23 BCA (R B 5 2 4 TR
17 JE5 Rl HL TS S5 B — A BE A Xk 22 7 1 4 <55 TR 614 B
J&

S 3k

(1] k&R JAZEAR. SR i i B DRI 2 R SR ANSYS
D5 HEARBEFE[T]. Bk S Bi5,2011,32(2) :146—149.
ZHANG Pan-feng, YU Xiao-chun. ANSYS Simulation of
Buried Pipelines under DC Stray Current Condition [ J].
Corrosion & Protection,2011,32(2) :146—149.

[2] XU L Y. Effect of Alternating Current on Cathodic Protec-
tion on Pipelines [ J ]. Corrosion Science, 2013 (66) :
263—268.

(3] SN GEEENEEARZm )], KiEHAR,1998,27
(1):28—29.

JING Shi-gang. Development Tendency of Anti-corrosion
Technology for Metal Pipeline [ J]. Surface Technology ,
1998,27(1) :28—29.

(4] XG0, SRAESE  XIEEEE. A HLRZ AR BRI 5
TR SC ST [ T]. R ,2014,43(4) .64—67.
LIU Jin-he,ZHANG Ya-qin, LIU Mu-yi. Study on Acceler-
ated Test of Organic Coating in Desert Atmospheric Envi-
ronment[ J]. Surface Technology ,2014,43(4) .64—67.

(5] ORI ZEVESRA W) PR RAE BB 7 JE foh T o 4 1
BRFE[T]. WA, 1993, 12:21—24.

MI Qi. Application and Development of Flexible Polymer
Anode Bed in the Cathodic Corrosion Protection Engineering
[J]. China Gas,1993,12.21—24.

[1] ESAYED A. On the Cathodic Protection of Thermally Insu-
lated Pipelines[ J]. Engineering Failure Analysis,2009,16:
2047—2053.

(71 SRARL, Tl 2390, 0 e ok S50 B 5 AW 1 U
AT R[] KA ,2014,43(4) :68—73.

GUO Jun-ke, YU Jin-shan, PENG Xiang. Study on the At-

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

mospheric Corrosion Behavior of Carbon Steel Using Accel-
erated Corrosion Test [ J]. Surface Technology ,2014,43
(4):68—73

BOGUSLAW P. Application of Nickel-coated Carbon Fibre
Material in Cathodic Protection of Underground-buried Steel
Structures| J ]. Corrosion Science,2009(51) : 2605—2609.
CHEN Zhi-Guang. Experiment Research of Dynamic Stray
Current Interference on Buried Gas Pipeline from Urban
Rail Transit[ J]. Journal of Natural Gas Science and Engi-
neering,2013(15) . 76—S8I1.

BRI 2, Pl SO, 2 L. [ A D S 1 B 1 O 25 oz JH R
R JEERLT]. A2 5 PP HoR ,2013,25(5) :437—
441.

ZHAO Xiao-yun, TAO Wen-liang, LI Long-jiang. The Re-
search Application and Prospect of Flexible Anode at Do-
mestic and Overseas[ J]. Corrosion Science and Protection
Technology ,2013,25(5) .437—441.
JEHR K RE , T T RIR B ORI 22 2 1 BH AR 1 1
FLT]. s E A B A T AR E S Bt 2013 (14) :60—61.
ZHOU Xin-rong, JIN Yong-wang, YU Qing-tao. Introduction
about Application of Flexible Anode in The Cathodic Protec-
tion[ J]. China Petroleum and Chemical Standard and Qual-
ity,2013(14) .60—61.

JERAEF- 5K A=, AR IR AT T A5 T % ) o L A G )
PEALHITIA[T]. EEEAR G B4 ,2009(4) :29—31.
TENG Yan-ping,ZHANG Feng. CIPS Data Process Method
of Pipeline Affected by Stray Current Interference[ J]. Pipe
line Technique and Equipment,2009(4) :29—31.

SAM A W. LB A [ M. Jb ot fe 2 Toll th pi,
2004.

SAM A W. Pipeline Corrosion Control[ M ]. Beijing: Chemi-
cal Industry Press,2004.

ZEIRVL, B SC5E. TR - 8 R U Il PR PR B BIE
SEH[)]. BEREHT7,2011,32(12) :34—38.

LI Long-jiang, Tao Wen-liang. Research and Implementation
of Anodic Protection of Gas pipeline in Acid and Wet Soil
[J].Gas & Heat,2011,32(12) :34—38.

AR 5430, 5K SCHA. 7Y e 1l DX A il 7 16 A0 g ok 43 A
[J]. RMHAR 2014 ,43(4) :59—63.

XIONG Juan, ZHENG Xing-wen,ZHANG Wen-yan. Analy-
sis on the External Corrosion for an Oil Pipeline in South-
west China[ J]. Surface Technology ,2014,43(4) :59—63.
FRAF, K, BRI, Iz S T8 s I 2 A4 B A s 1
RE[J]. FmiHEAR ,2012,41(1) :30—32

GONG Min, ZHANG Ting, XIONG Juan. A Performance
Research of Cathodic Disbonding of the Anti-corrosive Coat-
ing in Oil and Gas Transport Buried Pipelines[ J]. Surface
Technology ,2012,41(1) :30—32.



