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Abstract; If the reconstruction of regional cathodic protection for existing stations is only based on
previous project design schemes and experience of similar projects, some facilities may not have sufficient

cathodic protection and the potential distribution may be uneven. It may also cause stray current
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interference for buried steel pipeline around the station, affecting the normal operation of neighbouring

cathodic protection systems. This paper carried out field feeding test in one of the stations. By changing the

location of power energization point and feeding point, this paper analyzed the effect of output voltage,

output current, location of energization point on the regional cathodic protection system. This paper also

analyzed the effectiveness of sacrificial anode for regional cathodic protection, and found that after several

years in service, the ground resistance increased and the sacrificial anode could not provide effective

cathodic protection. Based on the feeding test results, it is proposed that power energization points and

feeding points should be optimally arranged during the rectification of the cathodic protection system in the

pipeline station region. It is also recognized that sacrificial anodes should be used cautiously in the cathodic

protection system of the long distance pipeline station region. The research results can provide a reference

for the reconstruction of cathodic protection system in the long distance pipeline station region in the future.

Keywords: Feeding test; Regional cathodic protection; Protective potential; Sacrificial anode;

Distributed deep well anode
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Explosion proof junction box in the station
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Tab.1 Parameter test of existing cathodic protection system
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Tab.2 Performance test of insulation joint of pipelines

MA1 - 1. 466 -0.810 41.5
MA2 —-1.437 —-0.798 28.9
MA3 —1.400 -0. 868 38.0
MAS —-1.478 -0.769 47.5
MA6 -1.519 -0. 800 34.0
MA7 —-1.428 -0.824 18.5
MAS —-1.431 -0.795 50.0
MA9 -1.409 -0.810 36.5
MA10 -1.473 -0. 828 35.5
MAT1 —-1.436 -0.815 72.1
MA12 —-1.488 -0.812 32.4

H:MAL ~ MA12 53505 1 ~ 12 ZHATE AR Do

RN A GRA I AL /V ARG I i /V

it &S| -1.034 -0.671
%23k 2 -1.203 -0. 663
“#ZH)k 3 -1.372 -0. 644

Y G5 e S MR RN 58 JS , Sk B Sl PN 3 M A 3
FL AR AN, K 3 P9 T A G 4 A 5 3 b A8 T 1% % BT T
R SE R ML R | 78 3 P 4% I3 o5 ok 8 1 45 10
B4 1 SR T o R A7 R - 48 R BH 2R R A 703K, 0003 7 7
DLEE 2, R A5 L2 3, o 3% 3 R, s P 2 b A T 1Y
H ARG L7 7E — 0. 564 ~ — 0. 666 V, FL45 38 T Ab ¥ 3%
B EAR, B/ T 40 Q - mo AR Ak 2 ol
1 BRATE I A5 T 32 B0 b AR s e ol g 77

1O ~ @B A4S (TR o

R3 HHEMEEBRBMIIKE

Tab.3  Natural potential of buried piping in station
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Fig.2 Distribution diagram of station test points
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Tab.4 Power energization point and feeding point setting scheme

UES LN S A NS S A
1 MAI —

2 MA4 —
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Fig.3  Distribution position of power energization point and feeding point
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Tab. 5

2.5

On potential test of each test point when output voltage is

7.0V

SR DAVAY
HURE Y

FHRL FRE2 TRE3I R4 ES TE6
©) -0.963 —0.972 —0.973 —0.985 —0.988 —0.992
@ -1.004 —1.008 —1.008 —1.010 —1.011 —1.015
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) -0.928 -0.929 —0.931 -0.934 —0.938 —0.942
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Tab.6 Output current of each scheme when output voltage is 7.0 V

Uk S iy HLIAE /A
ED! 0.91
VE Y 1. 00
VE X 0. 96
EL 0. 88
FES 0. 85
HE6 0. 82

x7 WUHABEER 0V HEESMNKEBBAMKIERE
Tab.7  On potential test of each test point when output voltage is

9.0V

JE HL LA /Y
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FEL FR2 HR3 HE4 HES HE6
@) -1.100 —-1.121 -1.114 -1.117 -1.120 —1.122
&) -1.166 —1.199 —1.201 -1.204 —1.206 —1.212
® -1.169 —1.187 —-1.195 -1.197 -1.201 —1.205
@ -1.092 —-1.114 -1.114 -1.115 -1.117 -1.118
® -1.112 -1.135 —-1.138 -1.139 —1.142 —1.145
® -1.112 -1.122 -1.125 -1.128 —-1.129 -1.132
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-1.457 —1.460 —1.483 —1.485 —1.489 —1.492
©) -1.020 —1.040 -1.039 -1.115 -1.117 —1.118
10 -1.014 —1.034 —1.040 -1.045 —1.048 —1.051
@ -1.107 -1.128 -1.132 -1.135 —1.147 —1.148
®@ -1.333 —1.353 —-1.367 -1.375 —1.377 —1.382
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Tab.8 Output current of each scheme when output voltage is 9.0 V

Ui S i HLI /A
ES 1.90
ik 2.05
HE3 1.95
EZ! 1.85
RS 1.82
6 1. 80
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Fig.4 Test position of interference analysis
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Tab. 9

Interference potential test record of regional cathodic

protection system

L AL /V
IR

TRD BR2 RER3 R4 TES TEG6
A EFERT -0.921 -0.921 -0.921 —0.921 -0.921 -0.921
A SRR -0.845 —0.846 —0.848 —0.865 —0.868 —0.880
B AJFERT -1.102 -1.102 -1.102 -1.102 -1.102 -1.102
BAJFRE -1.09 -1.09 -1.100 —1.100 —1.101 —1.101
CAJPERT —1.081 —1.081 —1.081 —1.081 —1.081 —1.081
CAJFEJE  -0.791 —0.791 -0.795 —0.805 —0.826 —0.832
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