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Design and construction of sacrificial anode cathodic protection for
steel pipe piles in flammable and explosive terminals
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Abstract: Based on a cathodic protection renewal project for steel pipe piles at a chemical terminal, aiming at the safety
hazards of hot work in traditional underwater welding installation of sacrificial anodes in flammable and explosive environments,
the design and construction scheme of the sacrificial anode cathodic protection system was systematically optimized. The hoop—
type sacrificial anode system scheme was determined by calculating the protective current demand, scientifically selecting
anode specifications, and checking the stress state of components such as bolts and steel plates of the hoop system. Focusing on
key construction problems, corresponding construction processes and control measures were formulated. After installation, the
protective potential of steel pipe piles was stabilized at —991 mV to —1 008 mV (relative to the seawater Ag/AgCl reference
electrode), which meets the specification requirements. The scheme provides a safe and feasible solution for implementing
cathodic protection in flammable and explosive environments, and can be referenced and applied in similar projects.
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Table 1 Protected area and protective current

PRI HLT/A

W || | R

Ko/ B | i | AR | A
RAEL | 700 16 380.52 | 11.23 | 9.64 | 13.18
SEfE | 800 27 69270 | 40.31 | 26.41 | 35.10
Mo 43 |1073.22| 51.54 | 36.05 | 48.28
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Table 2 Sacrificial anode configuration table

LR ZFR | PR S FEAR Hath BHE/(kg-H) | FHRECR/ (B AR)| PHAR BB
RYEL | Al-1HY 600 mmx(200+170) mmx180 mm $22 mm RS0 57.0 2 32
SN | AT-2 B 1 000 mmx(200+170) mmx180 mm $28 mm 204K 97.6 2 54
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Table 3 Characteristics of different installation methods for sacrificial anode
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Fig. 2 Sacrificial anode hoop clamp system
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Fig. 1 Schematic of the hoop clamp for the sacrificial anode system(mm )
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Table 4 Test data of protective potential of steel pipe piles v
m
i {RAF L
1 S AR 2 SEEREL 4 S EEAEL 1 5 R85 25 RYH
1 -995 -999 -997 -996 -1 003
2 -1 001 -1 001 -996 -1 002 -1 001
3 -1 002 -998 -994 -998 -999
4 -997 -1 003 -1 002 -1 001 -995
5 -992 -991 -997 -1 004 -993
6 -1 001 -997 -996 -1 007 -996
7 -999 -998 -999 -998 -1 000
8 -994 -998 -998 -1 008 -1 001
9 -1 002 -999 -1 002
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