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Dry Dock Management

Dry Dock Maintenance

Antifouling Coating

Concept: Protective paint applied to the hull to prevent marine organism growth.

Related terms: hull cleaning, surface preparation

Explanation: Antifouling coatings contain biocides or non-toxic polymers that deter barnacles, algae, and
mussels. Proper selection depends on vessel type, operating region, and environmental regulations.
Examples: A container ship operating in tropical waters may use a copper-based antifouling system, while a
cruise liner may opt for a silicone-based fouling-release coating.

Practical applications: Regular inspection of coating integrity during dry-dock cycles helps schedule
recoating before performance loss.

Challenges: Balancing coating durability with environmental compliance, and managing coating removal
without contaminating the dock environment.

Ballast Water Management

Concept: Procedures to control and treat ballast water to prevent invasive species transfer.

Related terms: environmental compliance, treatment systems

Explanation: Ships take on ballast water for stability; during dry-dock, tanks are cleaned, inspected, and
treatment equipment is maintained. Compliance with the IMO Ballast Water Management Convention
requires documentation and system certification.

Examples: During a scheduled dry-dock, a bulk carrier's ballast water treatment system is calibrated, and
residual sludge is safely disposed of.

Practical applications: Integrating ballast water system checks into the dry-dock maintenance plan ensures
readiness for regulatory audits.

Challenges: Coordinating disposal of treated water, ensuring system reliability, and updating procedures as
regulations evolve.

Catwalk Inspection

Concept: Examination of the temporary walkways used by personnel to access the ship's interior while in dry
dock.

Related terms: scaffolding safety, access routes

Explanation: Catwalks must support loads, resist corrosion, and provide safe egress. Inspection includes
checking fasteners, decking, and guardrails for wear or damage.

Examples: Prior to hull painting, a dry-dock crew inspects the catwalks for loose bolts and replaces
compromised sections.

Practical applications: Maintaining catwalk integrity reduces the risk of accidents and ensures efficient
workflow for maintenance crews.

Challenges: Limited visibility in confined spaces, wear from repeated use, and the need for rapid repair to
avoid schedule delays.
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Cathodic Protection

Concept: Electrochemical technique to prevent corrosion of submerged metal structures.

Related terms: corrosion monitoring, sacrificial anodes

Explanation: In dry dock, cathodic protection systems are inspected, and sacrificial anodes are examined for
consumption. Voltage measurements verify system effectiveness.

Examples: A tanker undergoing dry-dock maintenance has its impressed current system tested, confirming
that protective current meets design specifications.

Practical applications: Regular verification during dry dock prevents accelerated corrosion when the vessel
returns to service.

Challenges: Accessing hidden components, calibrating measurement equipment, and addressing stray
currents that may interfere with other onboard systems.

Corrosion Monitoring

Concept: Systematic tracking of corrosion rates on hull and internal structures.

Related terms: cathodic protection, inspection reports

Explanation: Techniques include ultrasonic thickness testing, visual inspection, and corrosion coupons. Data
collected during dry dock informs future maintenance intervals.

Examples: Ultrasonic gauges reveal a 2mm loss on a ship's keel plate, prompting targeted repair before the
next voyage.

Practical applications: Accurate monitoring enables condition-based maintenance, extending asset life and

reducing unexpected failures.

Challenges: Interpreting data from heterogeneous materials, ensuring consistent measurement techniques,
and integrating findings into maintenance management systems.

Dry Dock Planning

Concept: Comprehensive schedule and resource allocation for a vessel’s dry-dock period.

Related terms: dry dock scheduling, shipyard coordination

Explanation: Planning involves defining scope of work, estimating labor, securing materials, and aligning
with shipyard availability. Risk assessments identify potential bottlenecks.

Examples: A cruise line creates a Gantt chart outlining hull inspection, painting, and machinery overhaul,
coordinating with the dock’s block-out schedule.

Practical applications: Effective planning minimizes vessel downtime, controls costs, and enhances safety
compliance.

Challenges: Unforeseen repairs discovered during inspection, material lead-time constraints, and
weather-related delays affecting dock operations.

Dry Dock Safety

Concept: Set of procedures and controls to protect personnel and equipment during docking operations.
Related terms: scaffolding safety, emergency response

Explanation: Safety measures include confined-space entry permits, lock-out/tag-out of machinery, and
regular safety briefings. Signage and personal protective equipment (PPE) are mandatory.

Examples: Before commencing hull cleaning, the crew conducts a safety meeting reviewing fall-protection
protocols and emergency evacuation routes.
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Practical applications: A robust safety program reduces incident rates and ensures regulatory compliance
with occupational health standards.

Challenges: Maintaining vigilance over long shifts, adapting to changing site conditions, and ensuring all
subcontractors adhere to the same safety standards.

Dry Dock Survey

Concept: Formal inspection conducted by classification societies to verify vessel condition and compliance.
Related terms: inspection checklist, certification

Explanation: Surveys assess structural integrity, machinery, safety equipment, and compliance with statutory
requirements. Findings are documented in a survey report.

Examples: During a scheduled dry-dock, the classification society performs a hull thickness survey, noting
areas requiring reinforcement.

Practical applications: Survey outcomes dictate necessary repairs and influence the issuance of class
certificates, affecting the vessel's commercial eligibility.

Challenges: Coordinating survey timelines with maintenance activities, addressing survey findings promptly,
and managing documentation for audit trails.

Dry Dock Scheduling

Concept: Allocation of time slots for vessels within a shipyard's dry-dock facilities.

Related terms: dry dock planning, shipyard coordination

Explanation: Scheduling balances dock capacity, labor availability, and priority of vessels. Software tools
often assist in optimizing utilization.

Examples: A logistics company reserves a three-week slot for a fleet of feeder vessels, ensuring sequential
docking to maximize throughput.

Practical applications: Precise scheduling reduces waiting periods, aligns with seasonal demand, and
supports cost-effective dock usage.

Challenges: Last-minute changes due to unexpected repairs, conflicts with other shipyard projects, and
constraints imposed by tide-dependent docking methods.

Dry Dock Structural Inspection

Concept: Detailed examination of the ship’s structural components while out of water.

Related terms: hull inspection, corrosion monitoring

Explanation: Inspectors assess plates, frames, bulkheads, and welds for cracks, deformation, or corrosion.
Non-destructive testing (NDT) methods such as radiography and ultrasonic testing are employed.
Examples: Radiographic imaging reveals a hairline crack in a mid-ship bulkhead, prompting a weld repair
plan.

Practical applications: Early detection of structural issues prevents catastrophic failures at sea and informs
long-term maintenance strategies.

Challenges: Accessing confined areas, interpreting NDT results accurately, and coordinating repairs within
the limited dry-dock timeframe.

Dry Docking Procedure
Concept: Step-by-step process of moving a vessel into, securing, and later refloating it from a dry dock.
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Related terms: dry dock planning, dock block positioning

Explanation: Procedures include keel alignment, keel blocks placement, side blocks installation, and
dewatering. Each step requires verification checks and documentation.

Examples: A tanker is positioned over keel blocks using tug assistance, followed by the placement of side
blocks before the dock is pumped out.

Practical applications: Standardized procedures ensure repeatability, safety, and minimize risk of hull
damage during docking.

Challenges: Precise alignment in varying tide conditions, managing differential settlement of blocks, and
handling emergencies such as unexpected water ingress.

Hull Cleaning

Concept: Removal of fouling, rust, and old paint from the ship’s hull surface.

Related terms: antifouling coating, surface preparation

Explanation: Methods include high-pressure water jetting, abrasive blasting, and chemical cleaning. The
chosen technique depends on coating type and environmental restrictions.

Examples: An abrasive blast at 120 psi removes old paint from a cargo vessel, preparing the surface for a
new antifouling layer.

Practical applications: Clean hulls improve hydrodynamic efficiency, reduce fuel consumption, and provide a
suitable substrate for coating application.

Challenges: Managing waste disposal, protecting surrounding ecosystems, and ensuring uniform cleaning
to avoid uneven coating adhesion.

Hull Inspection

Concept: Systematic assessment of the hull's condition, including plates, joints, and protective systems.
Related terms: dry dock structural inspection, corrosion monitoring

Explanation: Inspectors use visual checks, thickness gauging, and NDT to identify corrosion, cracks, and
deformation. Findings are recorded in an inspection log.

Examples: Thickness measurements indicate a 3 mm loss on a series of plates, triggering a decision to
replace those sections.

Practical applications: Regular hull inspections guide maintenance planning, support compliance with
classification societies, and extend vessel lifespan.

Challenges: Accessing hard-to-reach areas, interpreting measurement variability, and coordinating repairs
without exceeding dock time limits.

Hull Painting

Concept: Application of protective and decorative coatings to the ship’s exterior.

Related terms: surface preparation, antifouling coating

Explanation: Paint systems consist of primers, intermediate coats, and topcoats. Proper curing times,
temperature control, and environmental conditions are critical for coating performance.

Examples: After blasting, a marine primer is sprayed, followed by a polyurethane topcoat and finally a
copper-based antifouling layer.

Practical applications: Effective painting safeguards the hull from corrosion, improves aesthetics, and
contributes to fuel efficiency.
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Challenges: Achieving consistent thickness, avoiding contamination, and meeting environmental emission
standards during application.

Inspection Checklist

Concept: Structured list of items to be examined during dry-dock activities.

Related terms: dry dock survey, maintenance management system

Explanation: Checklists cover structural components, safety equipment, machinery, and documentation.
They ensure comprehensive coverage and facilitate audit trails.

Examples: A checklist item reads “Verify integrity of hatch seals and gaskets; record any deviations.”
Practical applications: Using checklists standardizes inspections, reduces omissions, and supports regulatory
compliance.

Challenges: Keeping checklists up-to-date with evolving standards, customizing them for vessel type, and
ensuring thorough completion by busy crews.

Maintenance Management System

Concept: Software platform that tracks, schedules, and documents maintenance activities.

Related terms: inspection checklist, dry dock planning

Explanation: The system integrates work orders, inventory control, and performance metrics, providing
visibility into maintenance history and future needs.

Examples: The ship’s MMS logs the painting of the hull, updates the coating warranty expiration, and
generates a reminder for the next inspection.

Practical applications: Enables condition-based maintenance, optimizes resource allocation, and facilitates
compliance reporting.

Challenges: Data accuracy, user adoption across departments, and integration with external classification
society databases.

Paint Removal

Concept: Process of stripping old paint layers before re-application.

Related terms: hull cleaning, surface preparation

Explanation: Techniques include chemical stripping, abrasive blasting, and high-pressure water jetting.
Selection depends on paint type, substrate condition, and environmental regulations.

Examples: A chemical stripper is applied to a vessel's superstructure to dissolve epoxy paint, followed by
rinsing and drying before blasting.

Practical applications: Effective paint removal ensures proper adhesion of new coatings, reducing premature
coating failure.

Challenges: Managing hazardous waste, preventing substrate damage, and controlling dust and fumes in
confined spaces.

Propeller Maintenance

Concept: Inspection, cleaning, and repair of the vessel’s propeller and shaft assemblies.

Related terms: underwater inspection, corrosion monitoring

Explanation: Activities include visual inspection for cavitation damage, blade polishing, pitch adjustment,
and bearing lubrication. During dry dock, propellers are removed for detailed examination.
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Examples: A dry-dock crew discovers a crack on a propeller blade and arranges for a weld repair before
re-installation.

Practical applications: Maintaining propeller efficiency reduces fuel consumption and minimizes vibration,
extending machinery lifespan.

Challenges: Handling heavy components safely, detecting hidden cracks, and coordinating with propulsion
system alignment procedures.

Scaffolding Safety

Concept: Guidelines and practices to ensure safe use of scaffolding structures during maintenance.

Related terms: catwalk inspection, dry dock safety

Explanation: Requirements include proper erection, load rating verification, guardrails, and regular
inspections. Personnel must be trained in scaffold use and fall protection.

Examples: Before commencing hull painting, the crew inspects scaffold planking for splintering and secures
all toe-boards.

Practical applications: Adherence to scaffolding safety reduces fall incidents, protects workers, and complies
with occupational health regulations.

Challenges: Adapting scaffold design to irregular ship geometry, monitoring for fatigue over prolonged use,
and ensuring compliance across multiple subcontractors.

Shipyard Coordination

Concept: Collaboration between vessel owners, operators, and shipyard personnel to execute dry-dock
projects.

Related terms: dry dock scheduling, dry dock planning

Explanation: Coordination involves sharing project timelines, resource requirements, and progress updates.
Effective communication prevents delays and cost overruns.

Examples: The ship’s project manager holds weekly meetings with the shipyard’s foreman to review
punch-list items and adjust work sequences.

Practical applications: Streamlined coordination accelerates project delivery, enhances quality control, and
improves stakeholder satisfaction.

Challenges: Aligning differing priorities, managing language barriers, and handling unforeseen technical
issues that impact multiple parties.

Structural Repair

Concept: Restoration of damaged or deteriorated structural components of the vessel.

Related terms: dry dock structural inspection, welding procedure

Explanation: Repairs may involve plate replacement, reinforcement welding, or installation of new frames.
Engineering calculations verify that repaired sections meet strength requirements.

Examples: A cracked deck plate is cut out and replaced with a new steel plate, welded according to
approved procedures, and inspected for quality.

Practical applications: Timely structural repairs maintain vessel integrity, ensure safety, and comply with
classification standards.

Challenges: Access constraints within the dock, ensuring weld quality under limited inspection time, and
managing material procurement.
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Surface Preparation

Concept: Conditioning of a substrate before coating application to achieve optimal adhesion.
Related terms: paint removal, hull painting

Explanation: Methods include abrasive blasting to a specified grit size, solvent cleaning, and moisture
removal. Surface profile is measured using a surface roughness gauge.

Examples: A surface profile of 2.5 mm is achieved after blasting, meeting the coating manufacturer's
specification for the antifouling paint.

Practical applications: Proper preparation prevents coating delamination, reduces maintenance frequency,
and extends service life.

Challenges: Achieving uniform profile across large areas, controlling dust generation, and verifying
cleanliness in confined sections.

Underwater Inspection

Concept: Examination of submerged parts of a vessel using divers or remotely operated vehicles (ROVs).
Related terms: propeller maintenance, corrosion monitoring

Explanation: Inspections assess hull plates, rudders, and appendages for corrosion, impact damage, and
coating condition. Findings inform dry-dock work scope.

Examples: An ROV captures video of the keel, revealing localized corrosion that will be addressed during the
upcoming dry-dock period.

Practical applications: Early detection of underwater defects enables proactive maintenance planning and
reduces emergency repairs.

Challenges: Limited visibility, water currents, equipment availability, and ensuring diver safety during
extended inspections.

Vessel Stability

Concept: Assessment of a ship’s ability to remain upright and safe under various loading conditions.
Related terms: ballast water management, dry dock planning

Explanation: Stability calculations consider weight distribution, center of gravity, and buoyancy. During dry
dock, changes such as removal of equipment or addition of temporary structures affect stability.
Examples: Engineers recalculate the vessel's stability after the removal of a heavy engine for overhaul,
confirming that the ship remains within safe limits.

Practical applications: Maintaining stability prevents capsizing risks while the vessel is out of water and
ensures safe re-floating.

Challenges: Accurately accounting for temporary loads, updating stability software with real-time data, and
complying with regulatory stability criteria.

Welding Procedure

Concept: Documented method for performing welds that meet classification society standards.

Related terms: structural repair, inspection checklist

Explanation: The procedure outlines material specifications, joint preparation, pre-heat temperatures,
welding techniques, and post-weld inspections. It must be approved before execution.

Examples: A welding procedure specification (WPS) for a 12 mm steel plate repair includes a pre-heat of
150°C and a post-weld heat treatment to relieve residual stresses.
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Practical applications: Adhering to approved procedures ensures weld quality, structural integrity, and

compliance with certification requirements.
Challenges: Training welders on specific procedures, monitoring adherence on a busy dock site, and

documenting deviations for corrective action.
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