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Jacket Structure Analysis

Corrosion Impact Analysis

Acidic Environment — A condition where the pH of the surrounding water or soil is below 7, often caused by
dissolved CO,, sulfides, or industrial effluents. Related terms: pH, neutralization, cathodic protection. In
jacket structures, acidic environments accelerate metal dissolution, especially for carbon steel. Practical
application includes monitoring seawater pH near offshore platforms to predict corrosion rates. A challenge
is that pH can fluctuate rapidly with tidal cycles, requiring continuous measurement for accurate impact
analysis.

Adhesion Failure — The loss of bond between coating layers or between coating and substrate. Related
terms: coating delamination, substrate preparation, interfacial stress. This failure mode often initiates
localized corrosion pits under a jacket leg. Example: a polyethylene coating that detaches due to poor
surface cleaning, exposing the steel to seawater. The challenge lies in detecting early adhesion loss before
extensive corrosion propagates.

Alkaline Corrosion — Corrosion occurring in high-pH environments, typically above pH 9, often associated
with concrete-encased jackets. Related terms: carbonation, chloride ingress, reinforcing steel. Alkaline
conditions can lead to the formation of protective oxide films, but when chlorides penetrate, the protective
layer breaks down, causing pitting. Practical application includes using concrete mix designs with low
permeability to limit chloride ingress. The analytical challenge is modeling the transition from passive to
active corrosion within the concrete matrix.

Atmospheric Corrosion — Material degradation caused by exposure to air, moisture, and pollutants such as
SO, or NO,. Related terms: wet-dry cycle, corrosion rate, protective coating. For jacket structures in coastal
regions, salt spray dramatically increases atmospheric corrosion rates. Example: a steel jacket leg in a marine
climate losing 0.1 mm per year due to salt-laden mist. Engineers must incorporate worst-case atmospheric
corrosion factors into fatigue life predictions, which can be difficult due to variable weather patterns.

Barrel Corrosion — Localized, deep, and often tubular corrosion that progresses along the grain of steel
plates or tubular members. Related terms: axial corrosion, weld seam, stress concentration. In jacket legs,
barrel corrosion can reduce wall thickness dramatically, leading to loss of load-bearing capacity. Detecting
barrel corrosion typically requires ultrasonic thickness mapping at regular intervals. The challenge is that
barrel corrosion may develop beneath coatings, making early detection problematic.

Beta-Phase Corrosion — A term describing the secondary corrosion processes that occur after primary
corrosion products have formed, often involving galvanic interactions between different metal phases.
Related terms: galvanic couple, alloy segregation, micro-galvanic cells. In jacket structures using
mixed-metal components, beta-phase corrosion can cause accelerated attack on the more anodic metal.
Practical application includes selecting compatible alloys and applying isolation barriers. The analytical
difficulty lies in quantifying the contribution of beta-phase corrosion to overall material loss.
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Biocorrosion — Corrosion induced or accelerated by microorganisms, particularly sulfate-reducing bacteria
(SRB). Related terms: microbiologically influenced corrosion (MIC), biofilm, hydrogen sulfide. Offshore jacket
piles often experience biocorrosion in stagnant water zones where SRB thrive, leading to sulfide-induced
pitting. A practical mitigation strategy is the use of biocide treatments and cathodic protection systems
tuned to suppress bacterial activity. Challenges include the variability of microbial populations and the
difficulty of measuring biocorrosion rates in situ.

Blow-down Corrosion — Corrosion resulting from the rapid depressurization of high-temperature fluids,
causing condensate formation on metal surfaces. Related terms: flash corrosion, thermal shock,
condensation. In jacket structures that support pipelines, sudden pressure drops can create water droplets
that attack the steel. Example: a blow-down event on a subsea pipeline causing localized corrosion at the
jacket-to-pipeline interface. Engineers must design drainage pathways and consider thermal stress in
impact analyses.

Bottom-side Corrosion — Corrosion that occurs on the underside of a structural member, often shielded
from direct inspection. Related terms: hidden corrosion, non-destructive testing (NDT), blind spot. In jacket
legs, the bottom side may be in contact with the seabed, where sediment accumulation hides corrosion.
Practical detection involves using remotely operated vehicles (ROVs) equipped with high-resolution sonar or
eddy-current probes. The main challenge is the limited accessibility and the need for specialized equipment.

Bracket Corrosion — Deterioration of support brackets that connect jacket members to decks or pipelines.
Related terms: connection fatigue, corrosion-induced stress, bracket failure. Bracket corrosion can
compromise the load path, leading to unexpected stress redistribution. Example: a steel bracket at a
jacket-to-deck interface showing 30 % thickness loss after five years of service. Mitigation includes using
corrosion-resistant alloys and regular NDT inspections. The analytical difficulty is incorporating bracket
degradation into the global structural model.

Carbonate Scaling — Deposition of calcium carbonate on metal surfaces, often occurring in warm seawater.
Related terms: scaling, fouling, protective film. While carbonate scaling can provide a temporary barrier to
corrosion, it may also trap moisture against the substrate, promoting under-film corrosion. In jacket
analysis, engineers must assess whether scaling is beneficial or detrimental to long-term integrity. The
challenge is predicting scaling dynamics under varying temperature and flow conditions.

Carbonate Induced Pitting — Localized corrosion pits formed when carbonate deposits concentrate chloride
ions, breaking down passive oxide layers. Related terms: pitting corrosion, chloride concentration, localized
attack. In jacket structures, this phenomenon is often observed on the inner surfaces of pipelines that have
been coated with carbonate-rich sediments. Practical detection uses high-frequency ultrasonic scanning.
Modeling the pit growth rate requires integrating electrochemical data with environmental parameters.

Catastrophic Corrosion — Rapid, extensive material loss that leads to sudden structural failure. Related terms:
failure mode, emergency response, risk assessment. An example is a sudden breach of a jacket leg due to
severe localized corrosion, causing a platform to lose stability. Preventive measures involve rigorous
inspection regimes and real-time corrosion monitoring systems. The primary challenge is the low
probability but high consequence nature of such events, making risk quantification difficult.
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Cathodic Protection (CP) — A technique that supplies electrons to a metal structure to suppress its anodic
corrosion reactions. Related terms: sacrificial anode, impressed current, protection criterion. In offshore
jackets, CP is commonly applied using zinc anodes or DC power supplies. Practical application includes
setting protection potentials based on ASTM G57 standards. Challenges involve ensuring uniform current
distribution and avoiding over-protection, which can cause hydrogen embrittlement.

Coating Delamination — The separation of a protective coating from the underlying steel, exposing it to
corrosive media. Related terms: adhesion failure, under-film corrosion, coating integrity. Delamination can
be triggered by thermal cycling, mechanical impact, or chemical attack. For jackets, a common scenario is
sea-water intrusion at a coating seam leading to blister formation. Detection methods include visual
inspection and holiday detection using low-voltage testing. Mitigation strategies focus on proper surface
preparation and selection of high-performance coatings.

Coating Holiday — A discontinuity or defect in a protective coating where the substrate is exposed. Related
terms: coating defect, holiday detection, galvanic corrosion. Even a small holiday, on the order of
millimetres, can become a galvanic cell that accelerates corrosion. In jacket inspection, holiday detection is
performed with low-voltage spark testing. The challenge is that holidays can be hidden under fouling layers,
requiring cleaning before testing.

Corrosion Fatigue — The combined effect of cyclic loading and corrosion, leading to crack initiation at lower
stress levels than in dry fatigue. Related terms: fatigue crack growth, S-N curve, environment-assisted
cracking. For jacket structures subjected to wave loading, corrosion fatigue is a dominant damage
mechanism. Practical analysis involves using fatigue life models that incorporate corrosion rate as a
modifying factor. The difficulty lies in obtaining accurate, site-specific corrosion rates and integrating them
with fatigue data.

Corrosion Rate — The speed at which material is lost to the environment, typically expressed in mmyr™ or
mpy (mils per year). Related terms: mass loss, electrochemical measurement, corrosion current density.
Determining the corrosion rate for a jacket leg involves a combination of coupon testing, electrochemical
monitoring, and historical thickness data. Example: a measured corrosion rate of 0.12mmyr™" on a jacket leg
in a high-salinity bay. The challenge is that rates can vary spatially and temporally, requiring statistical
treatment in impact analysis.

Corrosion Inhibition — The use of chemicals or material modifications to reduce the corrosion rate. Related
terms: inhibitor dosage, passivation, inhibitor efficiency. In jacket analysis, inhibitors such as molybdate or
nitrite may be added to seawater circulating through ballast tanks. Practical application includes periodic
dosing and monitoring inhibitor concentration. The main challenge is maintaining effective inhibitor levels
in dynamic offshore environments and avoiding adverse side effects like increased biofouling.

Corrosion Monitoring — Systematic observation of corrosion processes using sensors, coupons, and visual
inspections. Related terms: corrosion probe, data acquisition, trend analysis. A typical monitoring program
for jackets includes installing galvanic cells, linear polarization resistance (LPR) probes, and ultrasonic
thickness gauges. Example: real-time LPR data showing a rise from 0.5mmyr™" to 1.2mmyr™" after a storm
event. The challenge is integrating heterogeneous data sources into a coherent predictive model for impact
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assessment.

Corrosion Product — The solid compounds formed as a result of metal oxidation, such as rust (Fe,O3-nH,0).
Related terms: scale, patina, protective film. In jacket structures, corrosion products can accumulate in
crevices, creating differential aeration cells that accelerate further corrosion. Practical observation includes
visual inspection for reddish deposits and sampling for laboratory analysis. The analytical difficulty is
distinguishing between protective and harmful corrosion products, especially in mixed-metal assembilies.

Corrosion Stress — Stresses that develop in a material as a result of corrosion-induced loss of cross-section
or differential expansion of corrosion products. Related terms: residual stress, stress concentration, strain. In
jacket legs, corrosion stress can combine with external loads to exceed yield limits, leading to buckling.
Example: a 15% reduction in wall thickness causing an increase in hoop stress beyond design limits.
Engineers must incorporate corrosion stress into finite-element models, which can be computationally
intensive.

Crevice Corrosion — Localized attack that occurs in shielded gaps where the electrolyte becomes stagnant,
leading to aggressive chemistry. Related terms: differential aeration, occluded area, pit initiation. Typical
locations on jackets include the junction between pipe supports and the leg, or under bolted flange
connections. Practical detection uses dye penetrant or ultrasonic inspection of suspected crevices. The
challenge is that crevice geometry evolves with corrosion, requiring iterative reassessment.

Critical Pitting Temperature (CPT) — The temperature above which pitting corrosion initiates rapidly for a
given alloy in a specific environment. Related terms: temperature threshold, pitting susceptibility, alloy
selection. For stainless-steel components of a jacket, CPT may be around 40°C in warm seawater rich in
chlorides. Example: a temperature rise due to a nearby heated discharge causing pitting commencement.
Designers must ensure operating temperatures remain below CPT or employ more resistant alloys, a
decision complicated by cost and weight considerations.

Current Density — The electric current per unit area associated with corrosion reactions, usually expressed in
HA cm™. Related terms: corrosion current, LPR, Tafel slopes. In jacket impact analysis, current density
measurements from LPR probes are converted to corrosion rates using Faraday’s law. Example: a measured
current density of 2 uAcm™ correlating to a corrosion rate of 0.08 mmyr™". The challenge is that current
density can be influenced by stray currents, requiring careful grounding and reference electrode placement.

DC Interference — Unwanted electrical currents from nearby structures or pipelines that affect cathodic
protection effectiveness. Related terms: stray current, galvanic interference, CP design. In crowded offshore
fields, a nearby oil pipeline can introduce DC interference, causing over-protection on a jacket leg. Practical
mitigation includes installing isolation diodes and monitoring CP potentials. The difficulty lies in quantifying
the magnitude and direction of interference in real time.

De-icing Salt Corrosion — Accelerated corrosion caused by exposure to chloride-rich de-icing salts, typically
on structures near coastal or arctic regions. Related terms: chloride ingress, salt spray, corrosion
acceleration. Jacket legs that are partially exposed to runoff from de-icing operations can experience higher
corrosion rates. Example: a measured increase from 0.1mmyr™ to 0.4 mmyr™" after a winter season.
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Mitigation strategies include using high-performance coatings and periodic cleaning. The challenge is
predicting the long-term impact of episodic salt exposure.

Depth-wise Corrosion — Corrosion that progresses vertically through a structural member, often along grain
boundaries. Related terms: axial corrosion, grain-boundary attack, longitudinal loss. In jacket tubular
members, depth-wise corrosion can reduce the effective diameter, affecting buckling resistance. Detection
relies on ultrasonic scans along the pipe axis. The primary challenge is differentiating depth-wise corrosion
from uniform thinning, especially when thickness data is sparse.

Diffusion-Controlled Corrosion — Corrosion limited by the rate at which corrosive species (e.g., oxygen,
chloride) diffuse to the metal surface. Related terms: mass transport, boundary layer, limiting current. In
stagnant water pockets around jacket foundations, diffusion control leads to lower overall rates but can
produce localized aggressive cells. Practical modeling involves using Nernst-Planck equations to estimate
fluxes. The difficulty is accurately characterizing the boundary layer thickness in complex geometries.

Disbondment — The loss of adhesion between a coating and the substrate, similar to delamination but often
caused by mechanical forces. Related terms: coating failure, impact damage, substrate exposure. In jacket
structures, impact from floating debris can cause coating disbondment, exposing the steel to seawater.
Example: a disbonded area of 200 mm? observed after a storm. Mitigation includes using flexible topcoats
and regular inspection after high-energy events. The analytical challenge is quantifying the effect of
disbonded area on overall corrosion progression.

Electrochemical Impedance Spectroscopy (EIS) — A technique for characterizing corrosion processes by
measuring the impedance of a metal/electrolyte interface over a range of frequencies. Related terms:
Nyquist plot, charge transfer resistance, double-layer capacitance. In jacket monitoring, EIS can distinguish
between coating degradation and active metal corrosion. Practical application includes deploying in-situ EIS
probes on critical joints. The challenge is interpreting complex spectra and correlating them to actual
material loss.

Environmental Stress Cracking (ESC) — Cracking induced by the combined action of tensile stress and a
corrosive environment, often observed in polymeric coatings. Related terms: stress cracking, chemical
attack, coating integrity. For jacket structures, ESC can compromise the protective barrier, allowing water
ingress. Example: a polyurea coating developing micro-cracks after exposure to UV and saline spray.
Mitigation involves selecting UV-stable polymers and reducing residual stresses during installation. The
difficulty is predicting ESC initiation under variable offshore conditions.

External Cathodic Protection (ECP) — A cathodic protection method where the protective current is supplied
from an external source, such as a dedicated power supply. Related terms: impressed current, CP system,
reference electrode. ECP is commonly applied to jacket legs to achieve uniform protection despite complex
geometry. Practical design includes sizing the anode array to meet required current density. A key challenge
is managing power consumption and ensuring system reliability in remote offshore locations.

Fatigue Crack Initiation — The early stage of fatigue damage where a microscopic crack forms, often
accelerated by corrosion. Related terms: corrosion fatigue, crack nucleation, stress concentration. In jackets,
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corrosive pits act as stress risers that lower the threshold for crack initiation. Example: a pit of 0.5 mm depth
on a leg flange serving as the origin of a fatigue crack after 10° cycles. Detecting initiation sites requires
high-resolution NDT, such as phased-array ultrasonic testing. The analytical difficulty is linking pit geometry
to crack growth predictions.

Galvanic Corrosion — Corrosion that occurs when two dissimilar metals are electrically coupled in a
conductive environment, causing the more anodic metal to corrode preferentially. Related terms: galvanic
series, anode, cathode. In jacket assemblies, a steel leg attached to a bronze support bracket can develop
galvanic corrosion at the interface. Practical mitigation includes using insulating sleeves or selecting metals
close in the galvanic series. The challenge is accurately modeling the galvanic currents in complex
three-dimensional structures.

General Corrosion — Uniform material loss over a surface, without localized attack. Related terms: uniform
thinning, average loss, baseline rate. For jacket structures, general corrosion provides a baseline thickness
reduction that is incorporated into life-extension calculations. Example: a measured uniform loss of 0.05mm
per year on a jacket leg in calm water. The challenge is separating general corrosion from localized
mechanisms when both occur simultaneously.

Geotechnical Corrosion — Corrosion processes influenced by soil properties, groundwater chemistry, and
burial conditions for jacket foundations. Related terms: soil resistivity, burial depth, sulfate content. In
shallow-water jackets, high sulfate soils can promote aggressive corrosion of buried piles. Practical
assessment involves soil sampling and laboratory electrochemical testing. Mitigation may include using
concrete encasement with low permeability. The difficulty lies in the spatial variability of soil conditions and
the limited accessibility for sampling.

Hydrogen Embrittlement — Loss of ductility and strength due to hydrogen atoms diffusing into the metal
lattice, often associated with over-protected cathodic systems. Related terms: hydrogen uptake,
over-protection, cracking. In jacket structures, excessive CP potentials can cause hydrogen to enter
high-strength steel, leading to brittle fracture. Example: a jacket leg failing at a welded joint after prolonged
over-potential. Mitigation strategies include maintaining CP potentials within safe limits and using
hydrogen-resistant alloys. The challenge is monitoring hydrogen ingress in the field.

Hydrostatic Pressure Corrosion — Corrosion influenced by the hydrostatic pressure of surrounding water,
which can affect gas solubility and corrosion kinetics. Related terms: pressure effect, deep-water corrosion,
dissolved oxygen. At depths greater than 200 m, reduced oxygen levels can slow general corrosion but may
increase localized under-deposit corrosion. Practical analysis incorporates pressure-dependent corrosion
rate curves. The challenge is limited experimental data for extreme pressures, requiring extrapolation.

In-Service Inspection (ISI) — Routine examination of a jacket structure while it remains operational, aiming to
detect corrosion and other degradation. Related terms: NDT, visual survey, inspection interval. ISI typically
includes ultrasonic thickness measurements, magnetic particle testing, and ROV visual surveys. Example: a
quarterly ISl revealing a 10 % thickness loss on a leg leg splice. The difficulty is balancing inspection
frequency with operational downtime and cost constraints.
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Incipient Pitting — The earliest stage of pitting corrosion, often visible as a small discoloration or surface
irregularity before a deep pit forms. Related terms: pit initiation, early detection, surface monitoring. In
jackets, incipient pits may appear on the outer surface of a leg after several years of exposure. Early
detection relies on high-resolution imaging, such as photographic surveys or laser scanning. Mitigation
includes prompt repair of coating breaches. The analytical challenge is quantifying the growth rate from
incipient to critical pit size.

Induced Stress Corrosion Cracking (ISCC) — Cracking caused by the combination of residual stresses from
fabrication and a corrosive environment. Related terms: welding stress, residual stress, SCC. In jacket
members, residual stresses from welding can be amplified by chloride exposure, leading to ISCC. Practical
mitigation includes post-weld heat treatment and stress-relief machining. The difficulty lies in measuring
residual stresses in situ and linking them to crack propagation predictions.

Intergranular Corrosion — Corrosion that attacks the grain boundaries of an alloy, often due to sensitization
or depletion of corrosion-resistant elements. Related terms: sensitization, grain-boundary attack, weld
heat-affected zone. In stainless-steel jacket components, intergranular attack can occur in the heat-affected
zone of a welded joint. Example: a grain-boundary attack depth of 0.3 mm observed after 5years. Mitigation
includes using low-carbon grades and proper post-weld treatments. The challenge is detecting
intergranular corrosion before it propagates into cracks.

Internal Corrosion — Corrosion occurring on the interior surfaces of pipelines or flow passages within a
jacket structure. Related terms: pipeline inspection, internal coating, fluid chemistry. For jackets that house
production lines, internal corrosion can be driven by water, CO,, or H,S in the transported fluids. Practical
monitoring uses inline inspection tools (e.g., smart pigs). Example: an internal corrosion rate of 0.2 mmyr™
measured in a subsea pipe. The challenge is integrating internal corrosion data with external jacket
assessments.

lon Migration — The movement of ions (e.g., chloride, sulfate) through coating layers or concrete,
contributing to corrosion initiation. Related terms: diffusion, permeability, ionic conductivity. In jacket
foundations, chloride ions can migrate through concrete to reach reinforcing steel, initiating corrosion.
Practical mitigation includes using low-permeability concrete mixes and protective membranes. The
difficulty is modeling ion migration over long service periods with variable moisture conditions.

Localized Corrosion — Any corrosion that occurs in a confined area, such as pitting, crevice, or filiform
corrosion. Related terms: pitting, crevice, under-film attack. Localized corrosion is often more dangerous
than uniform loss because it can lead to rapid failure. In jackets, filiform corrosion under polymer coatings is
a common localized form. Example: a filiform pattern spreading across a coating, exposing a narrow strip of
metal. Mitigation includes selecting coatings with high adhesion and low moisture permeability. The
analytical challenge is quantifying the area-specific loss for structural assessment.

Marine Growth Corrosion — Accelerated corrosion caused by the presence of marine organisms (e.g.,
barnacles, algae) that create differential aeration cells. Related terms: biofouling, differential aeration,
under-growth corrosion. In jacket structures, marine growth can trap water against the coating, leading to
under-film corrosion. Practical mitigation includes regular cleaning and antifouling paints. The challenge is
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balancing cleaning frequency with operational downtime and environmental regulations.

Metal Loss — The reduction in cross-sectional area of a structural member due to corrosion, expressed as a
percentage or absolute thickness loss. Related terms: thickness reduction, material removal, corrosion
allowance. In jacket analysis, metal loss is a key input for stress analysis and buckling calculations. Example:
a 25% metal loss in a leg flange after 15years of service. The difficulty is obtaining accurate loss
measurements in inaccessible zones, often requiring indirect methods such as acoustic emission
monitoring.

Micro-galvanic Corrosion — Corrosion caused by microscopic electrochemical cells formed between different
phases or inclusions within a metal. Related terms: second-phase particles, anodic sites, cathodic matrix. In
high-strength steels used for jacket components, inclusions can act as anodic sites, accelerating localized
attack. Practical detection involves metallographic analysis of cut samples. Mitigation includes controlling
steel chemistry during fabrication. The analytical challenge is scaling laboratory findings to predict field
performance.

Mitigation Strategy — A systematic plan to reduce the impact of corrosion on structural integrity,
encompassing design, material selection, protective systems, and maintenance. Related terms: risk
management, corrosion budget, life-extension. For jackets, a mitigation strategy may combine cathodic
protection, high-performance coatings, and regular NDT. Example: a 10-year mitigation plan that reduces
projected metal loss from 0.3 mmyr™ to 0.1 mmyr™". The challenge is aligning budget constraints with
technical effectiveness.

Mixed-Metal Joint — A connection between two different metal types, such as steel to copper, which can be
prone to galvanic corrosion. Related terms: dissimilar metals, joint design, isolation technique. In jacket
structures, mixed-metal joints occur at pipe-to-leg connections. Practical mitigation includes using dielectric
gaskets or transition fittings. The difficulty lies in ensuring long-term integrity of the isolation under
mechanical loading and environmental exposure.

Moisture Condensation — Formation of water droplets on surfaces due to temperature differentials,
providing a conductive path for corrosion. Related terms: dew point, thermal cycling, condensation film. In
jacket members, condensation can develop inside enclosed spaces, leading to hidden corrosion. Example: a
condensation film on the interior of a jacket leg after a cold night. Mitigation includes ventilation and
insulation to control temperature gradients. The analytical challenge is predicting condensation events in a
complex offshore environment.

Multilayer Coating System — A protective scheme consisting of several coating layers, each serving a specific
function such as primer, intermediate, and topcoat. Related terms: coating architecture, barrier layer,
adhesion promoter. In jackets, a typical multilayer system might include a zinc-rich primer, an epoxy
intermediate, and a polyurethane topcoat. Practical benefits include enhanced corrosion resistance and
mechanical durability. Challenges involve ensuring proper cure between layers and detecting failures that
may propagate through multiple layers.

Nitrite Inhibition — Use of nitrite ions (NO;") as corrosion inhibitors, particularly effective for steel in chloride
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environments. Related terms: nitrite dosage, inhibition efficiency, anodic protection. In jacket analysis, nitrite
injection into ballast water can reduce corrosion rates. Example: adding 500 ppm nitrite reduces the
measured corrosion rate from 0.12mmyr™" to 0.04mmyr™". The challenge is maintaining uniform inhibitor
distribution and avoiding excessive nitrite that could lead to other forms of degradation.

Non-Destructive Testing (NDT) — Techniques used to evaluate material condition without causing damage,
essential for corrosion impact assessment. Related terms: ultrasonic testing, magnetic particle, radiography.
Common NDT methods for jackets include ultrasonic thickness mapping, eddy-current testing of coatings,
and visual inspection via ROVs. Example: ultrasonic surveys revealing a 30 % thickness loss in a leg splice.
The difficulty is selecting appropriate NDT techniques for each corrosion mode and interpreting data in
heterogeneous structures.

Oxide Scale — A protective layer of metal oxides that forms on the surface during high-temperature
exposure, potentially providing temporary corrosion resistance. Related terms: passivation, protective film,
scale spallation. In jacket structures exposed to hot water discharge, an iron oxide scale may develop,
reducing initial corrosion. However, scale can spall off, exposing fresh metal. Practical monitoring includes
periodic visual checks for scale integrity. The challenge is modeling the protective effect of oxide scales over
long service periods.

Passivation — The process by which a metal forms a thin, stable oxide film that reduces its corrosion rate.
Related terms: passive film, self-healing, anodic protection. Stainless-steel jackets rely on passivation to
achieve low corrosion rates in seawater. Example: a stainless-steel leg maintaining a corrosion rate below
0.01mmyr™" due to a stable passive film. Challenges arise when chlorides breach the film, leading to pitting;
therefore, maintaining passivity is a central concern in impact analysis.

Permeability — The ability of a coating or concrete to allow fluids and ions to pass through. Related terms:
diffusion coefficient, water ingress, protective barrier. Low permeability coatings are essential for jacket
protection. Practical measurement includes water uptake tests and electrochemical impedance. Example: a
coating with a permeability of 1x 107"°cm?®cm™s™" showing superior performance. The difficulty is ensuring
that laboratory permeability values translate to field performance under varying temperature and pressure.

Photographic Survey — Visual documentation of a jacket's condition using high-resolution photography,
often conducted by ROVs or drones. Related terms: image analysis, visual inspection, condition monitoring.
Photographic surveys enable identification of coating defects, rust staining, and marine growth. Example: a
series of images revealing progressive coating delamination on a leg over three years. The challenge is
processing large image datasets and correlating visual cues with quantitative corrosion data.

Pitting Corrosion — Highly localized attack that creates small, deep cavities, often initiated by chloride ions.
Related terms: pit depth, pit density, pit growth rate. In jacket structures, pitting can quickly penetrate wall
thickness, leading to perforation. Practical detection uses high-frequency ultrasonic scanning or replica
techniques. Example: a pit depth of 2mm found on a leg after 8 years. Mitigation includes using
stainless-steel alloys and maintaining protective potentials. The analytical difficulty is predicting pit growth
under variable environmental loads.
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Polymer Coating — A protective layer composed of organic polymers such as epoxy, polyurethane, or
fluoropolymer, applied to steel surfaces. Related terms: polymer matrix, coating system, environmental
resistance. Polymer coatings provide barrier protection against moisture and chemicals for jacket members.
Example: a polyurethane coating achieving a corrosion rate of Potential Mapping — The process of
measuring and visualizing the electrical potentials on a structure’s surface to assess cathodic protection
effectiveness. Related terms: CP potential, reference electrode, voltage gradient. In jacket analysis, potential
mapping identifies zones of under-protection or over-protection. Example: a CP potential map showing
-850 mV vs. Cu/CuSO,4 on most of the jacket, but -500mV in a localized area indicating inadequate
protection. The difficulty lies in positioning reference electrodes accurately in complex geometries.

Pressure-Induced Corrosion — Corrosion changes caused by elevated hydrostatic pressure, affecting gas
solubility and reaction kinetics. Related terms: deep-water environment, dissolved gases, pressure effects. In
deep offshore jackets, increased pressure can reduce oxygen solubility, slowing general corrosion but
potentially enhancing localized under-deposit corrosion. Practical modeling incorporates
pressure-dependent rate equations. The challenge is limited experimental data at extreme depths, requiring
conservative assumptions.

Protective Film — A thin layer, either natural (oxide) or artificial (coating), that isolates metal from corrosive
agents. Related terms: barrier layer, passivation, coating integrity. Protective films are central to corrosion
impact analysis because they define the baseline corrosion rate. Example: a zinc-rich primer acting as a
sacrificial film, providing cathodic protection for the underlying steel. Challenges include film degradation
over time and the need for periodic renewal.

Quiality Assurance (QA) — Systematic processes to ensure that corrosion protection measures meet specified
standards and performance criteria. Related terms: inspection, testing, compliance. In jacket construction,
QA includes verifying coating thickness, adhesion, and CP system installation. Practical tools include coating
thickness gauges and CP voltage recorders. The difficulty is maintaining QA consistency across multiple
contractors and remote offshore sites.

Quasi-Static Loading — Loads that are applied slowly enough that dynamic effects are negligible, relevant for
assessing corrosion-induced stress changes. Related terms: static analysis, load case, structural assessment.
In jacket analysis, corrosion reduces cross-section, altering the stress distribution under quasi-static loads
such as dead weight. Example: a 15 % reduction in wall thickness leading to a 20 % increase in von Mises
stress under static loading. The challenge is integrating corrosion-induced geometry changes into static
analysis models.

Rate-Based Corrosion Model — A predictive model that uses measured corrosion rates to estimate future
material loss over time. Related terms: empirical model, regression analysis, time-to-failure. For jackets, a
rate-based model might project a 0.1 mmyr™" corrosion rate to estimate remaining service life. Practical

application includes coupling rate data with structural analysis to determine remaining load capacity. The
main challenge is accounting for rate variability due to environmental changes and maintenance actions.

Reference Electrode — An electrode with a known, stable potential used to measure the potential of a metal
surface in corrosion studies. Related terms: saturated calomel electrode, Cu/CuSQ,, half-cell. In jacket CP
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systems, a Cu/CuSO, reference electrode is often installed near critical joints. Example: measuring a
potential of -900mV vs. Cu/CuSO, to confirm adequate protection. The difficulty is ensuring the reference
electrode remains stable over long deployments, as drift can compromise data accuracy.

Rebar Corrosion — Corrosion of reinforcing steel bars embedded in concrete, leading to cracking and
spalling. Related terms: concrete cover, chloride ingress, expansion pressure. In jacket foundations that use
reinforced concrete piles, rebar corrosion can compromise foundation integrity. Practical mitigation includes
using epoxy-coated rebar and low-permeability concrete mixes. The challenge is detecting rebar corrosion
before concrete cracking becomes severe.

Repair Patch — A localized remedial coating or material applied to a damaged area to restore protection.
Related terms: touch-up coating, patch material, surface preparation. For jacket legs, a repair patch may be
applied over a coating holiday discovered during inspection. Example: a two-component epoxy patch
restoring barrier integrity over a 300 mm? area. The difficulty lies in ensuring the patch adheres properly and
matches the surrounding coating’s performance.

Residual Stress — Stress remaining in a material after manufacturing processes such as welding or
machining, influencing corrosion susceptibility. Related terms: stress relief, welding distortion, stress
concentration. In jacket members, residual tensile stress can accelerate crack initiation in corrosive
environments. Practical mitigation includes post-weld heat treatment and controlled fabrication sequences.
The challenge is measuring residual stress in situ, often requiring destructive methods or advanced
techniques like X-ray diffraction.

Riveted Joint Corrosion — Corrosion occurring at the interface of riveted connections, where water can be
trapped and lead to localized attack. Related terms: rivet seal, crevice, joint degradation. In older jacket
structures, riveted joints may develop crevice corrosion under the rivet head. Example: a riveted joint
showing 0.5 mm of metal loss after 12 years. Mitigation involves replacing rivets with welded or bolted
connections and applying sealants. The analytical difficulty is modeling the
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