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In November 2000, gas buildup inside
the confined compartment around an
offshore platform caisson leg led to an
explosion. The gas was found to be hy-
drogen generated by the depleted an-
odes inside the caisson leg. An investi-
gation of the fatal explosion made
recommendations, including
removal of the anodes, biocide-treated
water, and blasting grit that had accu-
mulated inside the caisson legs over
two decades. A pilot study was con-
ducted to evaluate the use of a vapor
corrosion inhibitor (VCI) for structure in-
tegrity protection after removing the
blasting grit and biocide-treated water
from one of the legs. Treatment com-
menced with spraying the internal di-
ameter of the leg with a water-based
solution containing a VCl with a biocidal
treatment. This was followed by fogging
the internals with an amine carboxylate
VCI. Finally, a string of pouches contain-
ing VCl powder was suspended on
hangers to assure continuous saturation
of inhibitor in the space. Corrosion cou-
pons were installed 6 m below the man-
hole before closing it. Results after one
year and beyond were positive and the
system was adopted for rectification of
the problem.

several

ADMA-OPCO is a major producer of oil
and gas from the offshore areas of Abu
Dhabi in the United Arab Emirates. It is a
partnership between ADNOC (60%), BP,
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Total S.A., and JODCO. It operates two
major fields—Umm Shaif and Zakum—
where oil and gas are produced and trans-
ferred to Das Island for processing, storing,
and exporting. Multiple barge-type offshore
platforms are constructed and operated on
caisson legs.

Internals of the platform caisson legs
are uncoated and filled with biocide-treated
water and protected using suspended sacri-
ficial anodes. They also contain debris
including blasting grit. After two decades of
operation, the anodes had been depleted
and gas generation led to a fatal accident in
2000 when an explosion occurred inside the
confined compartment around a caisson
leg of a platform.

A board of inquiry recommended sev-
eral actions including the removal of the
blasting grit and biocide-treated water. A
multidisciplinary team was assigned to
investigate a methodology to maintain the
integrity of the caisson legs and mitigate
internal corrosion. Several options were
considered and assessed for their effective-
ness, ease of application, and environmen-
tal impact. These included a new grouting
and sealing procedure, installation of a
glass-reinforced plastic (GRP) pipe and fill-
ing the annular space with inhibited
cement, and others. The final recommenda-
tion was corrosion management utilizing a
vapor corrosion inhibitor (VCI). To assess
the effectiveness of this approach, a pilot
project was launched in 2009 whereby one
caisson leg was emptied and preserved with
VCI. Carbon steel (CS) weight loss corrosion
coupons were used to assess the effective-
ness of this approach.
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FIGURE 5 Caisson leg sealed cover.

PROTECTION OF OFFSHORE PLATFORM CAISSON LEGS
WITH A VAPOR CORROSION INHIBITOR—A CASE STUDY

FIGURE 6 Weight loss corrosion coupons.

Caisson Monitoring

Leg Location

USEAP Oct. 11 Jan. 12
4494-0034  PC-USEAP-4494 0034  Above water

4494-0034  PC-USEAP-4494 0034  Below water

4494-0036  SB-USEAP-4494 0036  Above water

4494-0036  SB-USEAP-4494 0036  Below water

USAAP

4494-0052  SB-USAAAP-4494 0052 V/CI, pilot leg 0.29 0.11

The results showed clear improvement
in the VCI-treated caisson leg where corro-
sion was maintained at low rates that were
deemed acceptable. The methodology was
adopted for the treatment of all other cais-
son legs at the complex.

In August 2013, another pilot was
launched to qualify a new methodology for
treated water disposal. After adopting this
methodology, all caisson legs will be emp-
tied and preserved.
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TABLE 1. CORROSION RATES IN PILOT AND CONTROL CAISSON LEGS

Corrosion Rate, MPY

Sept. 12 Mar. 13 Sept. 13
12.63 18.56 11.88
0.88 0.29 0.36
13.23 14.44 10.98
1.05 2.05 0.40
0.45 318 0.09
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