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Monitoring System for Cathode and Anode of Under-
water Structures of One Offshore Platform

%
WANG Zaifeng
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(CNOOC Information Technology Co. ,Ltd. Beijing Branch, Beijing,100027,China)
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Abstract :[Objective] The study aimed to evaluate the effect of cathodic protection system and
carry out long-term monitoring for cathodic protection system of an oil platform. [Methods])
The monitoring probes of potential and current were selected through laboratory experiments
and were installed in this platform. Long-term monitoring experiments were carried out to
obtain the data of potential and current. [Results] The values of potential on 10 monitoring
points for cathodes were between —1 031 mV and —1 009 mV. The values of potential on 6
monitoring points for anodes were in the range of working potential of anodes. The values of
current of anodes were between 1.30 A and 1. 55 A. [Conclusion]The probes were not dam-
aged during piling and obtained accurate data. The protective potential of 10 monitoring
points for the cathodes could reach the requirements and the 6 anodes of monitoring worked
very well.

Key words: cathodic protection,corrosion monitoring,probes of potential, probes of current
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1.1.1  ®A4zm 248 &

FH D0 5 5 7K &8 43 B AR P 4 v A B ik B
e A Ha AL ) A 0 R Sk A AR B T A AR )
I (Ag/AgCl, Zn) LA I & L . Ag/AgCl
H A SR 4 =99, 95% AR ik H 4. Zn
A 4 HLARORE BER FH R 2l (99. 995 %0) M Rk A L A4
J& Fe<<0. 0009 % , Cu<<0. 0005 % , 1 24 2 /i , 4% 3k
(B — & HE SO R K b CER 25°C) #47H
1 20 d AR RN, FH AR HE AR R H R B (SCED 43
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FH - 15 45 4 BH AR FR 38 A 0 468 Sk 1) 18 1 S 4
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1.2.1 MR EALIR KA %

FEKT 3 2S5 6.2 m,20.3 m Hl
33.6 m, N T A I T HKT T8GR

BATIRAS B A1, A2 F1 B3.B4 HERE & 3 4~ 7K F
B 10 MUFEAGE DR EK T SR
PR e B Sk L R SR AN A S =
et i Ag/AgCl B Fll i 21 Zn H B B 2% 7 5
P, LR AR B A T O R 2 5 e A A
WA g 75 7 10t 0 . 3% 45 A8 B A i 2 o AR
BNRETT . BE AR Z 5 & K G R B R g, 9 B KAk
FBH 15 100 A 0 B 1 A
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Table 1 The positions of monitoring probes of cathode

s 3 g 1, b YR R
Bk it‘zzf/T\EZUJ(T) S
Number Installation depth - .
Installation location
of probe (underwater,m)
T1 6.2 A1-A2 BERBRIE] 1/2 4b
: In the middle of leg A1-A2
AT HEBRAY 254k
T2 6.2 At the joint of leg Al
A2-B2 BEBRE] 1/2 4b
13 20.3 In the middle of leg A2-B2
/ AL BERETS A
T4 20.3 At the joint of leg Al
- A1 BEBE T 5 Ab
T5 33.6 At the joint of leg Al
. A2 HEBRAY A5 4k
Ts 33.6 At the joint of leg A2
7 62 B4 AR Y S AL
. At the joint of leg B4
B4 HE 5 5 4k
T8 20.3 At the joint of leg B4
T o B AR 5 Ak
19 33.6 At the joint of leg B4
T10 33.6 B3 BERR 5 12 AL

At the joint of leg B3

1.2.2 4Bk Fa AR ey b ok 54K Sk A &

T B RE YK T AR R g, vk
PR A ~F- 6 5 A 4 i AR HG e 5 1% B A O 9 vl i, G
PEREAF IR B e T 1 65K T 58 4L B8 5 15 21145 4%
PRAP T G 8 B IR AR T KR S AR IR
K5 A 40 A, o B AE AL BRFD B4 BRI K T 6. 2
m.20.3 m M 33.6 m 7 A PEHE 6 2 PHAE AL
FMEBAM (& 2) , W I G BH AR 09 T A F 7 R R
Vit o BB T AE H A i 4R Sk R Ag/ AgClL LR Al
2l Zn HRR R AL I S R Sk, BB A e R
JFH JIC U5 B AR R ST 0 8 Sk s A 0 B AR R 45 2% 1
KA 516 28R4 %,

1.3 Maxie

B RERGE EIEFS WIS A/D ik,
TAHL T ERAIL B AH R 3R ) e e F h 1 2 10 2 R AR
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Table 2 The positions of monitoring probes of anode

Wkgis Mg REEOKT)

gk o
Number Measurement Installation depth L i

Installation location

10.29
10.04
9.8
9.61
9.41
9.21
9.0
8.8
8.6
8.41
8.2
8.0

Ag/AgCl

Potential(mV)

0 5 10 15 20

-10457 4,
-1 0501
-1 0557
-1 0601
-1 0657
-1 0701

Potential(mV)

-10757
-1 0801

-1085

0 5 10 15 20
Time(d)

B 1 Ag/AgCl Il Zn ¥ 7K H MR i A7 RS e 1 0 3 25 21
Fig. 1  The test results of potential stability for Ag/

AgCl and Zn electrodes in seawater
2.2 FLIERRKRLML

AR 3 BIRZE .7 5 8 S KM 2
BRI W EHE 1 53] 6 5 R KAE N IR 1 222

x3 BRRINERBEEENER
Table 3  The test results of samplings resistance of current
probe

of probe object (underwater, m)

N i o s AL BB 4
Potential : At the joint of leg Al

. i ‘s AL BEREH 4
’ Current ' At the joint of leg Al

N i v 3 AL BEREH £k
Potential ' At the joint of leg Al

o i vo. 3 AL BB £
B Current ot At the joint of leg Al

Y . AL BB
- Potential v At the joint of leg Al

s o i AL BEREH 4
’ Current ' At the joint of leg Al

a b ‘s B4 BEBE4 AL
Potential ' At the joint of leg B4

Ca HL Ui 6.2 B4 HEREY 574k
B Current : At the joint of leg B4

CRA B4 B R A
A5 potential 20.3 At the joint of leg B4

- o v 3 B4 BEBE4 AL
’ Current ' At the joint of leg B4

N s B34 L A
Potential ' At the joint of leg B4

C6 HL Ui 336 B4 HERE Y 574k
B Current e At the joint of leg B4

2 H#RESW

2.1 LI EHEAIRLFRE

1 AT R AR 10 d 5 .17 4 Ag/AgCl
F R HL F A LA IR TE 9. 22~9. 96 mV, Hig K
HLALIEBIE<C0. 74 mV., T 76 B AN L3 E), Ag/
AgCl /B HL A =8, 10 mV, fix K L B HE A7
fH=<29.96 mV, Hig RiR2ZE<2 mV,iZ{k T DNV %
WHLE 5 mV AR 2V 17 A Zn AR ALY
AR —1 058~ —1 050 mV, HH {7 5% K U 3l
H<<8 mV.iMKT DNV MIEHE M 20 mV R 210
Rl A DA e R o A ) o R Sk i R BB AR R 3 4
A T PR ARG AL RS A R

v BIRRUEC wopemn i pome

Number \éilr];l:n(i[ Value of voltage Value of Error
of probe meter(A) meter(mV) probe(A) %
1 1. 004 5.03 1. 006 —+0. 200
4. 999 25.06 5.012 —+0. 260
2 1. 007 5.03 1. 006 —0.099
4.996 24.94 4.988 —0.160
3 1. 004 5.01 1.002 —0. 200
4.991 24.93 4.986 —0.100
4 0.999 5.00 1. 000 +0. 100
5.016 25.11 5.022 +0.120
5 1. 009 5.04 1. 008 —0.100
4.993 24.93 4. 986 —0. 140
6 1. 006 5.02 1. 004 —0. 200
5.007 24.99 4.998 —0. 180
7 1.004 5.04 1.008 —+0. 400
5.008 25. 14 5.028 +0. 400
8 1. 000 4.97 0. 994 —0. 600
5.012 24.94 4. 988 —0. 480

2.3 DiiplamER
w2 Fros, FAKREFERGE R, Ag/AgCl )



EAEVE 77 -F B KR R B/ R R A e

183

MAKRHLA R —1 031~—1 009 mV,Zn HL B Sk
fh 20~40 mV., 8 B0 & A 0 B AR e A 34 35 3
NACE Frf (R4 23K, i T BH AR 2 AR 96 28 56 1 %
PR o 000k Y I AW et 2 AR 0 45 50 2% P T 58 A A L
DL 2 Z B B AN BT — R . Ag/AgCl
FLARRT Zn ALH A FLAE 25 7E 1 050 mV ZE47 . DLW B
Fofr e AR T A TR I Y B o R

-1 000-
Ag/AgCl
-1 005
-1 0104

-10157

Potential(mV)

-1 0204

-1025

-1030

Potential(mV)

Probe
B 2 10 A BIAR Wi 4 3k 19 Ag/ AgCl s B AL F Zn
FHL AR FEL A7
Fig. 2 The potential on Ag/AgCl and Zn of 10 monito-

ring points of cathodes
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Ag/AgClEM) . 7R 0.997 3. W& Z 04 3 4f
R DM S IE BH T A7 38 A9 9 B T Sk A O
(1) TAEARZS B AR IO B 114 R 57 25040

M 4 A, R KR AR R E T . Ag/ AgCl HL )
MAKHAI R —1 059~—1 050 mV,J& T-48 M 4 1F
W TAERAL; Zn AR BRI —9~0 mV, %2
Z ] PR A AN B — € L ME . Ag/AgCl
HLBR AT Zn HLAR Y HL A 25 7E 1 046~1 050 mV, Ui B
T ol R TR i A AR o R

5 6 A~ BHAR I o5 1 2l W D P 3 5
N0 A ST S5 4 A A SR T (B0 Ag/ AgClLHL

). 522 0,91, P Z AT B0 19 AH S A ik W]

ST AT 1 ) PR AR 5 R Sk Ak T TE R T AEARAS L g R L
YA 1 FEL A, AT
-10101 y=54.62+1.052x “a
2_
S R=0.9973
E
]
Z -1 020
3
Qo
i
©°
e
[=}
-1 0301
-1030 -1020 -1010
Manual potential(mV)
B3 BAMR W i B 2 W 5N T A A 56 P
Fig. 3 Correlation between automatic monitoring and
manual measurement of cathode
-1 0401
-10427  Ag/agCl
-1 0441
2 -10467
E 1048
8
£ -10507
L
S -10521
[a 9
-1 0544

-1 056
-1 0581

Potential(mV)

Bl 4 6 A BHB ISR ) Ag/AgCl LI HL 7 A1 Zn
L&A
Fig. 4 The potential on Ag/AgCl and Zn of 6 monito-

ring points of anodes
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CULEOR> S i
-1 048
z
= -10527
8
5
2
—5 -10567
[=})
-1 060 T T T
-1060 -1056 -1052
Manual potential(mV)
5 BB R B S IR S N T e A AR DG
Fig. 5 Correlation between automatic monitoring and
manual measurement of anodes
1.6
1.44
1.2
S o]
E 1.0
S 0.8
5 0.61
£
0.41
0.2
0.0-
3 4
Current(A)
K6 6 B &AL iR
Fig. 6 The output current of 6 anodes
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