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Abstract 

Every vessel operates as a dynamic entity requiring routine maintenance activities. Equipment may fail and 

need replacement; systems may fall out of calibration, or operational use may reveal deficiencies not 

previously identified during commissioning and FMEA testing. 

 

Rig operator engineering departments strive to adapt to ongoing rig operations while ensuring safe 

practices. 

 

This paper will explore critical questions: Where should the line be drawn between standard maintenance 

and changes that necessitate involvement from Classification societies or FMEA third-party entities? What 

are the current industry guidelines and Class requirements? Are these issues adequately addressed in 

existing protocols? Furthermore, this discussion will consider Global Maritime's position as a Dynamic 

Positioning (DP) Assurance provider and offer insights into effective strategies for addressing these 

challenges in operational units, providing necessary guidance. 

 

Abbreviation / Definition  

DP Dynamic Positioning 

ABS American Bureau of Shipping 

AGS Advance Generator Protection System 

AVR Automatic Voltage Regulators  

DG Diesel Generator  

DNV Det Norske Veritas 

FMEA Failure Mode and Effects Analysis  

IAS Integrated Automation System 

ISM Code  International Safety Management Code 

MCA Maritime and Coastguard Agency 

MoC Management of Change  

USCG United States Coast Guard 

VFD Variable Frequency Drives  
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Introduction 

Evaluating changes made to Dynamic Positioning (DP) units during their operation presents significant 

challenges. Equipment failures, replacements, and adjustments to protection parameters are frequent 

occurrences, often necessitating prompt and effective responses. However, various internal software 

parameters, such as Advance Generator Protection Systems (AGS), Variable Frequency Drives (VFDs), 

Governors, and Automatic Voltage Regulators (AVRs), can undergo alterations during these operations. 

 

Typically, these changes are implemented by the vessel owner in accordance with the Management of 

Change (MoC) process. The technical department is responsible for assessing the design, conducting the 

necessary tests, and determining whether these modifications should be reported to the Classification 

Society (Class) or a third party. However, there are instances where these notifications are either delayed 

or bypassed entirely. This may be due to a lack of expertise among the personnel responsible for 

implementing the changes or financial considerations that discourage timely reporting. 

 

As a result, vessels may operate with modifications that impact their protection systems, potentially going 

unnoticed by Class or third-party surveyors for extended periods—or perhaps indefinitely. This situation 

underscores the need for a more robust process to ensure that all changes, especially those affecting critical 

systems, are thoroughly evaluated and appropriately communicated. 

 

1. Background 

Operating modern dynamically positioned (DP) vessels requires the use of advanced technology and 

sophisticated software systems to ensure continuous, reliable, and safe operation in critical maritime 

environments. DP systems, particularly those classified as DP3, are employed in high-stakes offshore 

activities such as deep-sea drilling, subsea construction, and other operations where maintaining precise 

positioning is crucial, even in the event of equipment failures or electrical faults. 

 

However, the normal operation of these systems necessitates regular maintenance, which is not always 

straightforward. Maintaining such complex systems poses significant challenges, especially when it comes 

to the availability of spare parts. It is often the case that the delivery of necessary spare parts can be delayed, 

leading to extended periods of downtime. In order to avoid operational disruptions, vessel owners may 

resort to alternative methods, such as replacing equipment with non-like-for-like substitutes. 

 

This practice, while necessary in some situations, introduces a new set of challenges related to Management 

of Change (MoC). The risk associated with these changes can vary significantly depending on the 

operational mode of the DP unit. For instance, the risk is generally lower in an open bus configuration, 

where systems are more isolated and less dependent on centralized power distribution. Conversely, the risk 

is higher for closed bus operating systems, where the interconnectivity of power supplies increases the 

potential for cascading failures or other critical issues. 

 

Special consideration must be given to the settings of critical equipment, particularly those that involve 

advanced software systems. Any adjustments or substitutions in these areas require careful technical 

evaluations to ensure that the changes do not adversely affect the vessel's operational integrity or safety. 

Moreover, the involvement of third-party organizations becomes essential to validate these changes, 

ensuring compliance with industry standards and regulations. This complex process underscores the critical 

need for rigorous oversight and precise technical assessments in maintaining the operational integrity of 

DP vessels, particularly those engaged in high-risk maritime activities. 
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2. Regulatory requirements 

The management of changes (MoC) for ships and offshore units is governed by various international and 

national regulations and standards. The purpose of MoC is to ensure that all changes to equipment, 

procedures, personnel, and operations are systematically evaluated and managed to prevent unintended 

safety, environmental, or operational impacts. Here are the key rule requirements and guidelines: 

 

2.1. International Maritime Organization (IMO) Guidelines: 

 

 ISM Code (International Safety Management Code): The ISM Code requires shipping 

companies to establish procedures to ensure that all changes affecting the safety and pollution 

prevention aspects of the ship are properly managed. This includes changes in personnel, 

equipment, operations, and procedures. 

 Clause 7: Companies must establish and maintain procedures for the implementation of changes in 

personnel, procedures, or equipment that could affect safety and environmental protection. 

 

2.2. Classification Societies: 

 

Classification societies such as ABS, DNV, Lloyd’s Register, and others have their own MoC 

requirements as part of their safety and operational standards. 

 

ABS (American Bureau of Shipping): 

 ABS requires that any changes to a vessel’s design, equipment, or operating procedures be 

documented, reviewed, and approved by appropriate authorities before implementation. 

 

DNV (Det Norske Veritas): 

 DNV guidelines stipulate that the MoC process must identify and mitigate risks associated with 

changes, ensuring that the safety and integrity of the vessel or offshore unit are not compromised. 

 

2.3. ISO Standards: 

 

 ISO 45001: Occupational Health and Safety Management Systems standard includes requirements 

for MoC, particularly concerning changes in organization, processes, and systems that might affect 

occupational health and safety. 

 ISO 14001: Environmental Management Systems standard requires organizations to consider the 

environmental impacts of changes in operations, processes, or equipment and to ensure these are 

managed appropriately. 

 

2.4. National Regulations: 

 

Various national maritime authorities may have specific MoC requirements for ships and offshore units 

under their jurisdiction. For example: 

 USCG (United States Coast Guard): Enforces regulations that require MoC procedures for U.S.-

flagged vessels and offshore units to ensure safety and environmental protection. 

 MCA (Maritime and Coastguard Agency) in the UK: Requires that changes affecting safety or 

the environment be managed and documented appropriately. 
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3. Management of change process 

 

3.1. Company-Specific Safety Management Systems (SMS): 

 

Many shipping companies and offshore operators develop their own MoC procedures as part of their 

Safety Management Systems, often going beyond the minimum regulatory requirements. These 

procedures typically include: 

 Risk Assessment: Prior to making any changes, a thorough risk assessment is conducted. 

 Approval Process: Changes must be approved by competent authorities within the organization. 

 Communication and Training: All affected personnel must be informed and trained on the 

changes. 

 Documentation: All changes must be fully documented, including the rationale for the change, the 

risk assessment, and the approval process. 

 

3.2. Key Elements of MoC Process: 

 

 Identification of Change: Recognize what constitutes a change that requires management. 

 Risk Assessment: Evaluate the potential impacts of the change. 

 Approval: Obtain necessary approvals before proceeding with the change. 

 Implementation Develop a detailed implementation plan, including timelines, responsibilities, and 

communication strategies. 

 Documentation: Keep records of all changes, assessments, approvals, and training. 

 Review: After implementation, review the change to ensure it has achieved the desired outcome 

without unintended consequences. 

 

4. Control of Third Parties over the MoC Process 

Third-party control over the MoC process can include the following: 

 

4.1. Classification Societies and Regulators: 

 

 Oversight Role: Classification societies and national maritime authorities (e.g., USCG, MCA) 

play a critical role in the MoC (Management of Change) process. They require documentation and 

may perform audits or inspections to ensure that changes are properly managed. Their role often 

involves reviewing documentation provided by the company and conducting periodic inspections. 

Additionally, these authorities mandate compliance with specific requirements related to the 

management of changes across all systems, with particular emphasis on systems like Dynamic 

Positioning (DP). 

 Approval of Significant Changes: For major changes, such as structural modifications, changes 

to the vessel's operational scope, or alterations to key systems (e.g., DP systems), third-party 

approval is often required. For DP systems, significant alterations might include changes to control 

system hardware or software, installation of new position reference systems, changes to the power 

or thruster systems, or the inclusion of new operational modes. Classification societies, such as 

require owners to inform them of such alterations. They will assess the need for updated 

documentation, re-survey, or testing. 

 Specific DP System Requirements: There are no specific requirements for DP vessel management 

of change except closed bus DNV Class. If additional class notations apply, such as with DNV - 

DP closed bus-ties (CB), compliance with specific guidelines like “RP-0591 Redundant Dynamic 

Positioning Systems with Closed Bus-Ties” is required. For DP-3 CB systems, a "Master 
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Parameterization System" is essential for documenting and maintaining correct set points for 

functions related to the integrity of closed bus-ties. This system must include parameters for 

protection functions in breaker protection relays, Power Management System (PMS), Automatic 

Power System Protection (APSP), Automatic Voltage Regulators (AVR), governor, frequency 

drives, etc. The operability of this system must be documented and demonstrated during 

commissioning, testing, and throughout the vessel's operational life. It should be integrated into the 

vessel’s change management system and kept up to date, with periodic checks performed 

systematically. 

 

4.2. External Audits: 

 

 Independent Audits: Some companies may involve independent third parties to audit their MoC 

processes. This can help identify gaps or weaknesses in the system. However, these audits are often 

scheduled and might not capture issues that arise between audits. 

 Reliance on Company-Provided Information: Third-party auditors rely heavily on the accuracy and 

completeness of the information provided by the company. If the company does not fully disclose 

all relevant information, the audit might not detect potential risks. 
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5. Potential Weaknesses in the MoC Process 

 

5.1. Inadequate Understanding of the Impact of Implemented Changes: 

 

 Limited Risk Assessment: There is a significant risk that the full impact of implemented changes 

may not be understood or evaluated thoroughly. This can occur if risk assessments are superficial 

or fail to consider all potential consequences of a change, including long-term effects and indirect 

impacts. 

 Failure to Identify Secondary Effects: Changes might have unintended secondary effects that are 

not immediately apparent. For example, a change in equipment might impact other systems or 

processes in unforeseen ways, leading to safety or operational issues that were not initially 

considered. 

 Overreliance on Experience: Sometimes, decision-makers might rely too much on past experience 

without fully analyzing how a new change could have different implications, leading to an 

underestimation of risks. 

 

5.2. Unclear Distinction Between Normal Maintenance and Changes Requiring MoC: 

 

 Ambiguity in Definitions: One of the critical weaknesses in the MoC process is the lack of a clear 

boundary between what constitutes normal maintenance and what qualifies as a change that 

requires formal MoC procedures. This ambiguity can lead to changes being implemented without 

the necessary risk assessment and approval. 

 Underreporting of Changes: Maintenance activities might involve modifications that should be 

classified as changes, but due to unclear guidelines, they might be treated as routine tasks. This can 

result in significant changes being implemented without the required scrutiny. 

 Operational Pressures: The pressure to minimize downtime during maintenance activities can lead 

to the bypassing of the MoC process. Personnel might view certain changes as minor or part of 

regular maintenance, thus not reporting them through the MoC process, even when they could have 

substantial impacts. 

 

5.3. Inadequate Reporting of High-Risk Changes: 

 

 Lack of Transparency: There is a risk that high-risk changes may not be adequately reported to 

authorities or third parties. This could be due to oversight, lack of awareness, or deliberate 

underreporting to avoid regulatory scrutiny or delays. 

 Operational Pressures: In some cases, operational pressures to maintain schedules or budgets may 

lead to shortcuts in the MoC process. For example, a company might implement a change without 

fully assessing its risks or without waiting for third-party approval. 

 

5.4. Gaps in Third-Party Oversight: 

 

 Limited Scope of Inspections: Regulatory and classification society inspections may not cover all 

aspects of the MoC process. They might focus on specific areas (e.g., structural integrity, pollution 

prevention) but miss other areas where changes have been made without proper management. 

 Periodic Inspections: Inspections and audits are typically periodic, meaning that changes 

implemented between inspections might not be reviewed until the next scheduled audit. This 

creates a window where unapproved or poorly managed changes can occur. 
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5.5. Internal Weaknesses in MoC Processes: 

 

 Incomplete Risk Assessments: If risk assessments are not thorough or fail to capture the full scope 

of potential impacts, significant risks may go unmitigated. This is particularly critical when the 

MoC process is not well integrated into the organization's overall safety management system. 

 Poor Communication: Effective communication is essential for the MoC process. If there is a 

breakdown in communication, stakeholders might not be fully aware of the changes being made or 

their implications, leading to misunderstandings and potentially hazardous situations. 

 Insufficient Training: Personnel who are not adequately trained may fail to recognize when a 

change requires MoC or may not know how to properly manage and document the change, leading 

to gaps in the process. 

 

5.6. Human Factors and Organizational Culture: 

 

 Insufficient Expertise: Not involving accredited DP practitioners in the MoC process can lead to a 

lack of expert oversight.  

 Reduced Accountability: Without the involvement of accredited DP practitioners, there may be less 

accountability in the MoC process, increasing the likelihood of overlooking crucial safety or 

regulatory requirements. 

 Inconsistent Application of Safety Standards: The absence of DP practitioners can result in 

inconsistent application of safety and environmental standards, as these practitioners often play a 

key role in interpreting and applying these standards effectively. 

 Complacency: Over time, organizations may become complacent, especially if they have not 

experienced significant incidents. This can lead to a reduction in the rigor with which the MoC 

process is applied. 

 Resistance to Change: Sometimes, personnel may resist following the MoC process because they 

perceive it as bureaucratic or time-consuming, especially when they believe the change is minor or 

urgent. 

 

5.7. Technology and Documentation Shortcomings: 

 

 Inconsistent Documentation: Inconsistent or incomplete documentation of changes can make it 

difficult for third parties to assess whether proper procedures were followed. 

 Outdated Systems: If the company’s MoC systems are outdated or poorly integrated, there may be 

lapses in tracking and managing changes. 

 

6. Examples 

 

6.1. Replacement of Governors on Generator Engines for DP3 Closed Bus Operating Rig: 

 

 Scenario: Two governors of generator engines require replacement. The original type of governors 

is unavailable on the market, so different types with the same function are purchased. 

 Analysis: This scenario involves replacing a critical component (governors) with a different type, 

even though the function is the same. Since the replacement affects the generator engines, which 

are crucial for the dynamic positioning (DP) system's integrity, and the new governors are not 

identical to the original ones, this is more than routine maintenance. 
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 Conclusion: Subject to MoC. The change should be assessed under the MoC process, and the 

classification society and relevant third parties must be informed. This ensures that the new 

governors meet all safety, operational, and compliance standards. 

 

6.2. FMEA Testing Reveals Lack of Loop Monitoring for Fire Backup Switch in DP Backup Room: 

 

 Scenario: During Failure Mode and Effects Analysis (FMEA) testing, it is found that a fire backup 

switch in the DP backup room lacks loop monitoring. The system software needs to be amended to 

include alarms and monitoring. 

 Analysis: This scenario involves modifying the DP system software and adding new monitoring 

and alarms, which directly impacts the safety and redundancy of the DP system. Since this 

modification changes how the system operates and enhances its safety features, it goes beyond 

normal maintenance. 

 Conclusion: Subject to MoC. The modification should be managed through the MoC process, and 

the changes must be reported to the classification society and third parties. This ensures that the 

safety improvements are documented and that the system remains compliant with all regulations. 

 

6.3. Reactive Load Balance Issues Leading to Imbalance During Rapid Load Increases: 

 

 Scenario: Reactive load balance between various generator combinations leads to imbalance during 

rapid load increases, particularly during heavy consumer operation, causing tripping operations. 

The solution requires adjusting the generator primary potential transformer (PT) voltage. 

 Analysis: Adjusting the generator PT voltage to address reactive load balance is a technical 

adjustment that affects the power distribution and stability of the electrical system. Given that this 

change could have significant implications for the operation of the power management system, it 

is not a routine maintenance task. 

 Conclusion: Subject to MoC. The adjustment should be treated as a change requiring MoC, with 

appropriate risk assessment and reporting to the classification society and third parties to ensure 

continued safe and stable operation. 

 

6.4. Azimuth Thrusters Not Restarting Post Partial Blackout: 

 

 Scenario: After a partial blackout, azimuth thrusters are not restarting as expected. The solution 

involves changing the delay in the steering gear low-pressure detection, allowing the thrusters to 

restart. This requires changes to the IAS (Integrated Automation System) control parameters. 

 Analysis: Changing control parameters in the IAS to modify the restart behavior of azimuth 

thrusters affects the vessel's maneuverability and dynamic positioning capability. This is a 

significant operational change rather than routine maintenance, particularly since it involves the 

DP system's critical components. 

 Conclusion: Subject to MoC. The change should be managed through the MoC process, with full 

documentation and notification to the classification society and third parties to ensure the 

modification is properly assessed and approved. 

 

6.5. Heavy Consumer Operation Triggers Overexcitation Alarm Due to Tight Settings: 

 Scenario: During heavy consumer operation, an overexcitation alarm is triggered because the alarm 

is set too tight. The proposed solution is to change the logic to block correlation detection with a 

single diesel generator (DG) in open bus condition and adjust the settings. 
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 Analysis: Modifying the logic and settings related to the overexcitation alarm affects the safety and 

operation of the electrical system. This change involves altering protective functions that are critical 

to the safe operation of the vessel’s power system, which goes beyond routine maintenance. 

 Conclusion: Subject to MoC. The change should be evaluated and managed through the MoC 

process, with the classification society and relevant third parties informed to ensure the 

modifications meet all safety and operational standards. 

 

7. Mitigating the Risks and Weaknesses 

 

7.1. Create Clear Guidance with Definitions: 

 Develop and Distribute Clear Guidelines: Create and disseminate a comprehensive set of guidelines 

that clearly define what constitutes regular maintenance and what qualifies as a change that requires 

reporting to third parties, such as classification societies and regulatory authorities. 

 Specific Criteria for Reporting: The guidelines should include specific criteria and examples to help 

personnel determine when a maintenance activity crosses the threshold into a reportable change. 

This could include thresholds for modifications, such as changes in design, functionality, or 

operating parameters that could impact safety or compliance. 

 Training on New Guidelines: Conduct regular training sessions to ensure that all relevant personnel 

are familiar with these guidelines and understand the importance of adhering to them. 

 

7.2. Record and Monitor Essential Components During Initial and Periodic Trials: 

 

 Define DP Critical Components: Clearly define which components are considered critical for DP. 

These typically include systems and equipment that have a direct impact on the safety, operational 

integrity, or regulatory compliance of the vessel or offshore unit.  

Examples include: 

 AGS (Advance Generator Protection System) 

 VFDs (Variable Frequency Drives) 

 Governors 

 AVRs (Automatic Voltage Regulators) 

 Initial Proving Trials: During the initial proving trials of critical components such as Advance 

Generator Protection Systems (AGS) systems, Variable Frequency Drives (VFDs), Governors, 

Automatic Voltage Regulators (AVRs), and other critical systems, ensure that all internal 

parameters are thoroughly recorded. This includes parameters like operating thresholds, response 

times, and any other relevant performance metrics. 

 Five-Yearly Periodical Trials: At each five-yearly periodical survey, recheck the internal 

parameters of these DP critical components. This periodic monitoring helps ensure that the 

components continue to operate within their specified parameters and detect any deviations or 

degradation over time. 

 Documentation and Reporting: Maintain detailed records of all trial results and any adjustments or 

changes made to these components. Ensure that these records are reviewed by qualified personnel 

and reported to third parties, such as classification societies, when required. 

 Establish a Monitoring Framework: Implement a monitoring framework that ensures ongoing 

compliance and performance of essential components. This framework should include routine 

checks, automated monitoring where possible, and a clear escalation process if parameters fall 

outside acceptable ranges. 
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7.3. To address these weaknesses, companies can implement several strategies: 

 

 Enhanced Training and Awareness: Regularly train all personnel on the importance of the MoC 

process, the distinctions between maintenance and changes requiring MoC, and the potential 

impacts of changes. 

 Engagement of Accredited DP Practitioners: Ensure that DP practitioners are involved in the MoC 

process to provide expert oversight and ensure compliance with safety and regulatory standards. 

 Strengthened Internal Audits: Conduct more frequent internal audits to ensure that all changes, 

especially those related to maintenance, are adequately documented, assessed, and approved 

according to established procedures. 

 Promoting a Proactive Safety Culture: Foster a culture that prioritizes safety and encourages 

reporting and proper management of all changes, no matter how minor they might seem. 

Conclusion 

The Management of Change (MoC) is a critical process in maintaining the integrity of Dynamic Positioning 

(DP) systems throughout the lifecycle of a vessel. Despite the vital role that DP systems play in ensuring 

the safety and operational efficiency of modern vessels, current regulatory requirements do not treat DP 

systems with the special consideration they warrant. This gap presents significant challenges for the 

industry, particularly in distinguishing between normal maintenance and changes that require classification 

society or third-party approval. 

 

The complexity of modern vessels, with their critical components often dependent on advanced software 

systems and a large number of parameters, further complicates the maintenance process. It is essential to 

ensure that classification societies and third-party organizations have a comprehensive scope of verification 

for the MoC process. This will help address the inherent challenges in maintaining DP systems, ensuring 

that any modifications, whether they arise from routine maintenance or necessary changes, do not 

compromise the safety, reliability, or operational integrity of the vessel. The industry must continue to 

refine and strengthen its MoC processes to keep pace with the evolving technological landscape and the 

increasing demands placed on DP systems in high-stakes maritime operations. 
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