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Dry Dock Management

Dry Dock Scheduling

Allocation Window – The time span within a planning horizon when a dry dock is made available for
scheduling specific vessel repairs.
Related terms: Planning Horizon, Resource Allocation.
Explanation: The allocation window defines the start and end dates that a shipyard commits to keep the
dock open for a particular project, balancing other pending jobs.
Practical application: Managers use the allocation window to negotiate contract start dates with ship
owners, ensuring that critical maintenance does not conflict with other high‑priority work.
Challenges: Over‑optimistic allocation windows can lead to “schedule creep,” where delays in one project
encroach on subsequent windows, causing penalties and resource bottlenecks.
Example: A vessel requiring a 30‑day hull inspection is assigned an allocation window from 12 Mar to 11 Apr;
any overrun must be absorbed by adjusting downstream windows.

Blockage Factor – A metric that quantifies the proportion of a dry dock’s capacity lost due to
non‑productive activities such as cleaning, inspections, or safety checks.
Related terms: Utilization Rate, Turnaround Time.
Explanation: Calculated as (Total non‑productive time ÷ Total scheduled time) × 100, the blockage factor
helps identify inefficiencies that reduce effective dock availability.
Practical application: By tracking blockage factor, scheduling teams can target process improvements, such
as streamlining safety audits, to increase usable dock hours.
Challenges: High blockage factors often stem from regulatory compliance delays, which are difficult to
reduce without compromising safety.
Example: A dock with 10 hours of safety checks in a 200‑hour month yields a blockage factor of 5 %.

Critical Path Analysis (CPA) – A project‑management technique that identifies the sequence of dependent
tasks that determine the minimum completion time for a dry‑dock job.
Related terms: Gantt Chart, Float.
Explanation: CPA isolates tasks with zero float; any delay in these tasks directly extends the overall schedule,
making them focal points for monitoring.
Practical application: In dry‑dock scheduling, CPA is used to prioritize resource allocation to critical tasks
such as keel inspection or welding, ensuring they receive the necessary manpower and equipment.
Challenges: Complex vessels with numerous interdependent repairs can produce multiple critical paths,
complicating monitoring and increasing the risk of hidden delays.
Example: If the painting of the hull has zero float, any overrun in this activity will push back the vessel’s
return to service date.

Dock Utilization Index (DUI) – A composite indicator that reflects how effectively a dry dock’s available time
is employed for productive work.
Related terms: Blockage Factor, Throughput.
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Explanation: DUI combines metrics such as utilization rate, blockage factor, and average turnaround time
into a single score, facilitating performance benchmarking across periods or between facilities.
Practical application: Shipyards set target DUI values (e.g., 85 %) to drive continuous improvement
initiatives, such as adopting modular repair blocks that reduce setup time.
Challenges: Accurate DUI calculation requires reliable data capture for every minute of dock activity, which
can be hampered by manual logging systems.
Example: A dock with 150 productive hours, 20 hours of blockage, and 30 hours of idle time yields a DUI of
75 %.

Floating Schedule – A flexible scheduling approach that allows the start and finish dates of a dry‑dock
project to shift within a predefined window, accommodating unforeseen delays without breaching
contractual obligations.
Related terms: Allocation Window, Buffer Time.
Explanation: By incorporating contingency buffers and optional start dates, a floating schedule reduces the
probability of costly penalties while maintaining a realistic timeline.
Practical application: Large offshore platforms often use floating schedules to manage the uncertainty of
weather‑dependent tasks such as ballast adjustments.
Challenges: Excessive flexibility can lead to resource underutilization if the schedule floats too widely,
making it harder to align crew availability and subcontractor commitments.
Example: A vessel’s maintenance can commence any time between 1 May and 15 May; the schedule “floats”
within this 14‑day window.

Gantt Integration – The process of embedding Gantt‑chart visualizations directly into dry‑dock scheduling
software to provide real‑time status updates and dependency tracking.
Related terms: Critical Path Analysis, Resource Loading.
Explanation: Integration enables planners to instantly see the impact of a delay on downstream activities,
facilitating rapid decision‑making.
Practical application: Shipyards use Gantt integration to coordinate multiple parallel repairs, such as
propulsion system overhaul alongside interior refurbishment, ensuring optimal sequencing.
Challenges: Maintaining data integrity between the scheduling engine and the Gantt view can be difficult
when multiple users edit the plan simultaneously.
Example: When the welding crew reports a 2‑day delay, the Gantt chart automatically shifts the painting
start date.

Handover Protocol – A formal set of procedures that govern the transition of a vessel from the dry‑dock
phase back to operational status.
Related terms: Turnaround Time, Post‑Dock Inspection.
Explanation: The protocol outlines required documentation, system checks, and crew briefings, ensuring
that all contractual and safety criteria are satisfied before the vessel departs.
Practical application: A standardized handover protocol reduces the risk of missed inspections, which can
cause re‑work and regulatory fines.
Challenges: Inconsistent adherence across different projects can lead to variable handover quality,
necessitating continuous training and audit mechanisms.
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Example: The protocol mandates that the chief engineer signs off on the propulsion system test before the
vessel is cleared.

Idle Time Buffer – Pre‑planned periods of inactivity built into the dry‑dock schedule to absorb minor
overruns without affecting subsequent jobs.
Related terms: Floating Schedule, Contingency Reserve.
Explanation: Unlike general contingency reserves, idle buffers are placed strategically after high‑risk tasks,
providing immediate “slack” that can be utilized without re‑sequencing the entire plan.
Practical application: After a complex hull welding operation, a 4‑hour idle buffer allows for unforeseen
material shortages without delaying the next painting task.
Challenges: Over‑allocation of idle buffers reduces overall dock productivity, as valuable dock hours sit
unused.
Example: A 2‑hour idle buffer follows the keel inspection to accommodate possible re‑inspection needs.

Just‑In‑Time (JIT) Procurement – A supply‑chain strategy that aims to deliver materials and components to
the dry dock exactly when needed, minimizing inventory holding costs.
Related terms: Lean Scheduling, Supply Chain Lead Time.
Explanation: JIT relies on accurate schedule forecasts and reliable suppliers; any deviation can halt critical
repair activities.
Practical application: For high‑value items like turbine blades, JIT reduces the risk of damage or
obsolescence while freeing up storage space within the shipyard.
Challenges: Tight JIT windows are vulnerable to external disruptions (e.g., port congestion, customs delays),
which can cause costly work stoppages.
Example: The shipyard orders a replacement valve to arrive on the morning of the scheduled replacement,
eliminating the need for a warehouse.

Keel Blockage – The period during which the keel of a vessel is immobilized within the dry dock, often
representing a critical constraint in scheduling due to limited dock capacity.
Related terms: Dock Occupancy, Allocation Window.
Explanation: Because the keel must rest on specialized blocks, only a limited number of docks can
accommodate large vessels simultaneously, making keel blockage a key bottleneck.
Practical application: Scheduling software flags keel blockage to prevent overlapping assignments that
would exceed dock capacity.
Challenges: Unexpected keel‑related repairs (e.g., structural cracks) can extend blockage beyond the
planned window, forcing rescheduling of other vessels.
Example: A 250‑meter cruise liner requires a 45‑day keel blockage, occupying the dock from 3 Jun to 17 Jul.

Lead Time Compression – Techniques used to shorten the interval between the decision to dock a vessel
and the start of actual work, often through parallel processing or accelerated procurement.
Related terms: Critical Path Analysis, Just‑In‑Time Procurement.
Explanation: By overlapping preparatory activities (e.g., pre‑ordering parts while design reviews are
ongoing), the overall schedule can be tightened without sacrificing quality.
Practical application: For urgent naval refits, lead‑time compression can shave weeks off the schedule,
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enabling faster return to service.
Challenges: Aggressive compression raises the risk of errors, as tasks may be performed with incomplete
information or insufficient testing.
Example: Ordering paint coatings two weeks before the final design lock reduces coating preparation time
by 3 days.

Maintenance Scope Definition (MSD) – The detailed enumeration of all repair, inspection, and upgrade
activities to be performed during a dry‑dock period.
Related terms: Work Breakdown Structure, Scope Creep.
Explanation: MSD serves as the baseline for scheduling, costing, and resource planning; any deviation must
be formally approved.
Practical application: Engineers develop an MSD that includes hull cleaning, propeller balancing, and
fire‑suppression system upgrades, providing a clear roadmap for the dock team.
Challenges: Incomplete or ambiguous MSDs can lead to scope creep, where additional tasks are added
without adjusting the schedule or budget.
Example: The MSD lists “engine inspection” without specifying whether it includes turbo‑charger testing,
leading to later disputes.

Non‑Linear Scheduling – An approach that allows tasks to be arranged out of chronological order, based on
resource availability or priority, rather than strict sequential logic.
Related terms: Critical Path Analysis, Resource Loading.
Explanation: By decoupling tasks that are not interdependent, managers can fill gaps in the schedule,
improving dock utilization.
Practical application: While the hull is being sandblasted, interior refurbishments can commence in parallel,
provided that the required crews and equipment are not shared.
Challenges: Maintaining accurate dependency tracking becomes more complex, increasing the risk of
accidentally overlapping tasks that share critical resources.
Example: The welding of the deck plates is scheduled before the painting of the hull, even though they
could be performed concurrently.

Operational Buffer (OB) – A reserved amount of time within a dry‑dock schedule dedicated to handling
unexpected operational issues, such as equipment breakdowns or sudden regulatory changes.
Related terms: Idle Time Buffer, Contingency Reserve.
Explanation: OB differs from general contingency in that it is specifically earmarked for operational
disruptions, not for scope changes or additional work.
Practical application: A 6‑hour OB after the ballast testing phase allows for quick repair of a malfunctioning
pump without delaying subsequent tasks.
Challenges: Determining the appropriate size of OB requires historical data analysis; too small an OB leads
to schedule overruns, while too large reduces overall efficiency.
Example: Historical data shows an average of 4 hours of pump repairs; the OB is set at 6 hours to provide a
safety margin.

Project Execution Plan (PEP) – The comprehensive document that outlines the methodology, timelines,
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resources, risk mitigation strategies, and communication protocols for a dry‑dock project.
Related terms: Maintenance Scope Definition, Risk Register.
Explanation: The PEP translates the MSD into actionable steps, aligning all stakeholders on expectations and
responsibilities.
Practical application: The PEP includes a detailed Gantt chart, a list of critical suppliers, and a
communication matrix that specifies daily reporting intervals.
Challenges: Keeping the PEP up‑to‑date throughout the project lifecycle demands disciplined
change‑control processes; outdated plans can mislead the crew.
Example: The PEP stipulates that any deviation exceeding 2 hours must be reported to the project manager
within 30 minutes.

Quality Assurance Window (QAW) – A designated time slot near the end of a dry‑dock schedule reserved
for comprehensive quality checks, testing, and certification activities.
Related terms: Post‑Dock Inspection, Handover Protocol.
Explanation: The QAW ensures that all work meets regulatory and client standards before the vessel is
released, reducing the likelihood of post‑delivery rework.
Practical application: During the QAW, ultrasonic testing of welds, pressure testing of pipelines, and final
paint thickness measurements are performed.
Challenges: If earlier tasks overrun, the QAW may be compressed, jeopardizing the thoroughness of
inspections and potentially leading to non‑conformities.
Example: A 3‑day QAW is scheduled after the final system integration to allow for complete documentation
review.

Resource Loading Curve (RLC) – A graphical representation that plots the demand for specific resources
(e.g., skilled labor, cranes) over the duration of a dry‑dock schedule.
Related terms: Gantt Integration, Critical Path Analysis.
Explanation: The RLC helps identify peak demand periods, enabling managers to plan overtime,
subcontractor engagement, or equipment rental to avoid bottlenecks.
Practical application: The curve may reveal that crane usage peaks during hull removal, prompting the
scheduler to secure an additional crane for that interval.
Challenges: Inaccurate task duration estimates can distort the RLC, leading to either over‑staffing (inflated
costs) or under‑staffing (delays).
Example: The RLC shows a surge of welders needed between days 10 and 15, aligning with the structural
repair phase.

Scope Creep Management (SCM) – A set of control mechanisms designed to detect, evaluate, and approve
any additions or modifications to the original maintenance scope.
Related terms: Maintenance Scope Definition, Change Order Process.
Explanation: SCM integrates change‑request forms, impact analysis, and stakeholder approvals to prevent
uncontrolled expansion of work that would jeopardize schedule integrity.
Practical application: When a shipowner requests an extra sonar upgrade, SCM evaluates the impact on
dock time, cost, and crew availability before granting permission.
Challenges: Frequent scope changes can erode trust between the shipyard and client, and may cause
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schedule instability if not managed promptly.
Example: The SCM process added a 2‑day delay for the extra painting task after a formal change order was
approved.

Turnaround Time (TAT) – The total elapsed time from a vessel’s arrival at the dry dock to its departure after
all scheduled work is completed.
Related terms: Dock Utilization Index, Handover Protocol.
Explanation: TAT is a key performance indicator (KPI) that reflects the efficiency of scheduling, resource
allocation, and execution processes.
Practical application: Shipyards aim to reduce TAT by implementing lean scheduling, optimizing buffer
placement, and improving coordination among subcontractors.
Challenges: External factors such as adverse weather, customs clearance delays, or unexpected structural
discoveries can inflate TAT beyond the planned window.
Example: The projected TAT for a cargo vessel is 28 days, but a discovered hull crack adds 5 days, extending
the actual TAT to 33 days.

Utilization Rate – The percentage of scheduled dock hours that are actively used for productive tasks,
excluding idle, blockage, and buffer periods.
Related terms: Dock Utilization Index, Blockage Factor.
Explanation: Utilization Rate = (Productive Hours ÷ Total Scheduled Hours) × 100; it offers a quick snapshot
of how efficiently the dock is being leveraged.
Practical application: A high utilization rate (e.g., >85 %) signals effective scheduling, while a low rate may
indicate excessive buffers or operational interruptions.
Challenges: Striving for a very high rate can eliminate necessary safety margins, making the schedule brittle
and prone to overruns.
Example: In a month with 200 scheduled hours, 150 were spent on welding, painting, and inspections,
yielding a utilization rate of 75 %.

Work Breakdown Structure (WBS) – A hierarchical decomposition of the entire dry‑dock project into smaller,
manageable work packages and tasks.
Related terms: Maintenance Scope Definition, Critical Path Analysis.
Explanation: Each level of the WBS adds detail, allowing precise assignment of resources, cost estimation,
and schedule sequencing.
Practical application: The WBS for a vessel may include top‑level elements such as Hull, Propulsion, and
Interior, each further divided into sub‑tasks like sandblasting, shaft alignment, and cabin refurbishment.
Challenges: Over‑granular WBS can create administrative overhead, while an overly coarse WBS may hide
critical dependencies, leading to scheduling blind spots.
Example: Task 3.2.1 “Replace shaft bearings” is a leaf node in the WBS, assigned a 2‑day duration and a
dedicated crew.

Yield Optimization Model (YOM) – An analytical framework that seeks to maximize the amount of work
completed per unit of dock time, often using linear programming or simulation techniques.
Related terms: Dock Utilization Index, Resource Loading Curve.
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Explanation: YOM evaluates trade‑offs between task sequencing, resource allocation, and buffer placement
to identify the schedule configuration that delivers the highest “output per hour.”
Practical application: By inputting historical performance data, the model may suggest moving a painting
task earlier to free up crane capacity for a subsequent heavy‑lift operation.
Challenges: The model’s accuracy depends on the quality of input data; inaccurate estimates can produce
suboptimal schedules that increase costs or risk.
Example: YOM recommends a 1‑day shift of the coating cure period to accommodate an unexpected
turbine repair, improving overall dock yield by 3 %.

Zero‑Slack Activity – A task on the critical path that has no permissible delay without affecting the project’s
overall finish date.
Related terms: Critical Path Analysis, Floating Schedule.
Explanation: Zero‑slack activities demand close monitoring and often priority allocation of resources to
safeguard the schedule.
Practical application: The removal of a damaged propeller shaft may be identified as a zero‑slack activity,
prompting the scheduler to assign the most experienced crew and guarantee equipment availability.
Challenges: Misidentifying zero‑slack tasks can lead to unnecessary resource hoarding, while overlooking
them can cause hidden schedule risks.
Example: The hydraulic system test is a zero‑slack activity; any delay directly adds days to the vessel’s TAT.
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