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Abstract
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Administrative controls play a crucial role in managing and mitigating risks dynamic positioning
operations. This paper aims to explore the effective management of risks posed by administrative
controls and the framework proposed to enable procedural discipline. By analyzing the key
challenges and potential consequences associated with administrative control failures, this study
emphasizes the significance of a comprehensive approach to risk management.

The paper begins by highlighting the importance of administrative controls as an integral part of
risk management strategies. It identifies key risk areas in dynamic positioning operations, such
as system failures, environmental challenges, human factors, and communication issues.
Recognizing the critical role of administrative controls in mitigating these risks, the study proposes
a tool-based approach to enhance risk management effectiveness.

Barriers that prevent DP incidents may include the implementation of redundant systems for
critical components, regular maintenance and testing protocols, comprehensive training programs
to enhance operator competency, robust risk assessment and planning methodologies,
continuous environmental monitoring systems, and well-defined communication and collaboration
protocols. These barriers collectively contribute to the overall resilience and safety of dynamic
positioning operations. The focus of this paper is on the redundancy concept and the barriers
management philosophy therein. Drawing upon industry best practices, like the OCIMF published
risk-based guidance on DP FMEA Assurance in 2020, a procedural discipline control framework
and respective tool is proposed to enable the requisite stakeholders to identify those
commonalities and fault propagation pathways that may compromise the redundancy concept
and assess the barrier against the hierarchy of controls. Thereafter, if the barrier is based on
administrative controls, or is reliant on administrative controls to maintain defense in depth, a
framework is proposed to assess its effectiveness and ensure procedural discipline is achieved.

Furthermore, the paper also includes the application of the procedural discipline framework and
tool by a vessel technical operator. The VTO will provide feedback on the application process,
and comment on its functionality and value proposition. Thereafter, examples will be provided to
communicate instances wherein the tool assisted the VTO in ascertaining the need for additional
administrative procedural barriers, and how best to frame them to communicate the required
intent.

In conclusion, the effective management of risk posed by administrative controls is vital for the
safe and successful execution of dynamic positioning operations. By implementing
comprehensive barriers and adopting a proactive approach to risk management, organizations
can mitigate potential hazards, enhance operational safety, and safeguard valuable assets. This
paper provides valuable insights for industry professionals, regulators, and researchers seeking
to enhance their understanding and implementation of administrative controls in risk management
practices within the dynamic positioning domain.
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Abbreviations

BMP Barrier Management Philosophy

CAM Critical Activity Mode

CP Compensating Provisions

DNV Det Norske Veritas

DP Dynamic Positioning

DPO Dynamic Positioning Officer

ESD Emergency Shutdown System

FMEA Failure Modes and Effects Analysis

FS Field Station

IMCA International Marine Contractors Association
IMO International Maritime Organisation

IP Information Paper

OCIMF Oil Companies International Marine Forum
oJT On the Job Training

PD Procedural Discipline

SFT Single Fault Tolerance

VTO Vessel Technical Operator

WCF Worst Case Failure

WCFDI Worst Case Failure Design Intent
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Introduction

Safety in maritime operations is of paramount importance. Vessels navigating the world's oceans
must contend with complex environmental factors, human elements, and intricate machinery.
Dynamic positioning (DP) technology, which enables vessels to maintain precise positions and
headings, plays a crucial role in ensuring safety. However, failures in DP systems can lead to dire
consequences. This paper delves into a procedural discipline framework developed to address a
growing area of concern, administrative controls, focusing on its applications in enhancing safety
within the maritime industry.

In 2022, the author had discussed the development of a tool to apply the elements of the OCIMF
DP FMEA Assurance Information Paper. The OCIMF DP FMEA Assurance |IP was developed to
address the discrepancy in FMEA quality by providing guidance and prescribing the format on
how to present the DP FMEA for the assurance process. The paper, “Applications of OCIMF DP
FMEA Assurance IP” (1), concluded that:

» There is inherent value provided by following the OCIMF DP FMEA Assurance process in
managing station keeping risk.

» The application of the OCIMF DP FMEA Assurance IP has lent itself to the development
of further value-added decision support tools like the Question Tracking Sheet and the
Commonalities, Compensating Provisions and Barrier Philosophy Tool to assess
Procedural Discipline.

This paper expands on the second conclusion, with specific focus on the Compensating
Provisions and Barrier Management Philosophy.

The OCIMF DP FMEA Assurance Information Paper provides a pathway for effective assurance
of DP FMEAs. It does this through the defining of various attributes of a good quality FMEA. One
of these is by defining a standardized format for recording evidence confirming that the important
elements (examples as listed below) of a quality FMEA have been addressed in the FMEA report
under review:

e Common points

o Cross Connections

¢ Fail Safe Conditions

¢ Compensating provisions

Thus, there is a greater emphasis on the analysis of fault propagation across redundant groups
and the protections / compensating provisions / barriers that prevent fault transfer and maintain
Single Fault Tolerance.
Experience in the DP industry has shown that almost all DP incidents wherein the redundancy
concept is defeated are caused by:

» Fault Propagation through a common point

» Hidden failures like lack of performance or fault / non-existent protective functions
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The fundamental elements of a comprehensive and assurable DP FMEA, as per the OCIMF DP
FMEA Assurance IP are:
¢ Identification of redundant equipment groups — Redundancy Design Intent
¢ Identification of common points connecting redundant equipment groups — Intuitive
Sketches and Tables
¢ Analysis of the effects of all possible failure modes that can propagate from these, or by
way of these common points — Single Failure Propagation Analysis
¢ Validation of compensating provisions that are applied to the common points to mitigate
unacceptable failure effects — Link to verification and validation of compensating
provisions (including protection, performance, and detection)

When the assessment of the DP System FMEA is complete, and the above fundamental elements
have been clearly and transparently extracted.

MTS DOPP
The MTS DP Subcommittee has developed various technical and operational guidance notes,
and these have incorporated elements which address the themes of Design, Operations, People
and Process. Although all the elements are covered, Design and People have been an emerging
focus of the MTS Techops. The MTS DP Vessel Design Philosophy Guidelines (2) document
describes terms that have become an integral part of the vocabulary while pursuing the objective
of delivering incident free DP Operations. These are:

¢ Integrated thinking (Communicated as ‘three pegs’ thinking).
The seven pillars (essential attributes to be addressed in DP design).
Performance, protection, and detection.
Basis of confidence.
Defense in depth.
Effective verification and validation.
Pragmatic and effective risk management (Barriers and Barrier management philosophy).
Comprehension aided compliance.

This paper describes a framework that will try to address a gap that has been observed in trying
to achieve “Pragmatic and effective risk management” by leveraging all the elements of Design,
Operations, People and Process.

Applications of the OCIMF DP FMEA Assurance IP (Recap)

The fundamental elements of a comprehensive and assurable DP FMEA are:

¢ |dentification of redundant equipment groups — Redundancy Design Intent

¢ |dentification of common points connecting redundant equipment groups — Intuitive
Sketches and Tables

o Analysis of the effects of all possible failure modes that can propagate from these, or by
way of these common points — Single Failure Propagation Analysis

¢ Validation of compensating provisions that are applied to the common points to
mitigate unacceptable failure effects — Link to verification and validation of compensating
provisions (including protection, performance, and detection)
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The above fundamental elements clearly identify the need to identify common points, analyse
fault propagation and the compensating provisions that prevent it, and thereafter validate these
compensating provisions. The tool developed to apply the OCIMF DP FMEA Assurance |IP was
successful in identifying the gaps in the provision of a complete assurance package for a DP
vessel, however, it did not clearly assess the barrier management philosophy and the hierarchy
of effectiveness of said barriers.

L -:_'__—_T B =

ff;" A [

i .__.- i r .-n-\"-\_\..\. \.Mx
/_,.-' \H""'H-. S
P A
Vi . Revealing *

G Audit Risks capable * .
competent of defeating S
{1 Documentation Redundancy |
II || II concept ol
P i
o o ; il !
I| II| 4 = {HT 0 'I ! 'I
Y E"%“?:I“““ compensaling /
H%:“ . Tools Fru'.-lsmns f
'-.':'-,__ k- .-"
& 74
K"\. x"'\-.\__._. .-"- .-__.-""
" o -
N 8| VS
| B

Figure 1 OCIMF DP FMEA Assurance Flowchart

The OCIMF DP FMEA assurance can be boiled down into the simple process shown above in
Figure 1.

The OCIMF DP FMEA Assurance Framework Information Paper (IP):

e Sets requirements for the contents of a DP FMEA assurance document that is capable of

being audited.

o Focuses on revealing risks capable of defeating the redundancy concept.

e Places particular focus on the efficacy of the compensating provisions.

e Provides tools to assist in the execution of the work.
This paper proposes tools to address a gap identified in the assessment of the efficacy of
compensating provisions, specifically compensating provisions that are administrative controls,
or rely on administrative controls for their maintenance throughout the lifecycle of the DP vessel.

The Need for Procedural Discipline

Learning from Insights over the past few years has recognized the significance of procedural
discipline in maintaining the redundancy concept. Incidents have also demonstrated that the lack

of procedural discipline can lead to catastrophic effects with the redundancy concept being
compromised.

MTS DP Conference - Houston October 10 - 11, 2023 Page 5



B. Bhattacharya et al Insights and Innovations A Framework for Procedural
for DP Operations Discipline

Failure Modes and Effects Analysis (FMEA) Methodology

At the core of the procedural discipline framework lies the Failure Modes and Effects
Analysis (FMEA) methodology. This structured approach is instrumental in identifying
vulnerabilities, potential failures, and their consequences. The FMEA methodology
comprises several critical steps:

¢ Identification: Identifying common points where failures can occur.

e Analysis: Conducting a comprehensive analysis of each common point to assess
the potential consequences of failures.
Mitigation: Identifying compensating provisions to prevent fault propagation.

¢ Validation: Rigorous testing to validate the effectiveness of compensating
provisions.

Nature of the OCIMF DP IP Tool

The framework incorporates a high-level tool specifically designed to facilitate the
application of the OCIMF DP FMEA Assurance Information Paper. This tool serves as a
guiding light, particularly for non-specialist technical resources who may have limited
insight into the intricacies of the DP FMEA process. What distinguishes this tool is its
capacity to provide clear and transparent insights into potential inconsistencies and
opportunities for miscommunication within the process. It not only simplifies the
understanding of the process but also acts as a roadmap, offering guidance and a
structured pathway to initiate the development of the Assurance Document in alignment
with the requirements outlined in the Information Paper (IP). This tool not only streamlines
the complexity of the DP FMEA process but also democratizes access to critical insights,
ensuring that safety measures are comprehensively implemented, even by those without
specialized expertise. During the pilot of the OCIMF DP IP Tool, it was observed that there
were opportunities to refine the use of the tool without diverging from its form in the IP.

Future Forward Applications
There was an inherent desire in the members of the team developing and applying the
tool to improve the value proposition and efficiency. There were two sub applications of
the tool that were created to enhance the process stated in the OCIMF DP FMEA
Assurance IP. These were to:
1. Generate “Question Tracking Sheet” through identified lack of information on
commonalities, cross connections, and external interfaces.
2. Generate list of “Commonalities and Cross Connections” to assess the efficacy of
administrative controls.
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Figure 2 Future Forward Applications
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Hierarchy of Controls Heat Map

Both the MTS DP Vessel Design Philosophy Document and the OCIMF DP FMEA Assurance IP
provide insight into the hierarchy of controls.

Elimination {Designed out)

Procedural
Controls

Figure 3 Hierarchy of Controls (MTS)

Figure 3 above describes the hierarchy of effectiveness of barriers as part of the barrier
management philosophy and has been extracted from the MTS DP Vessel Design Philosophy
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Figure 4 Hierarchy of Controls Heatmap (OCIMF)
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Figure 4 above shows the hierarchy of controls heatmap extracted from the OCIMF DP
FMEA Assurance IP. This heatmap provides higher granularity into the efficacy of the
barriers and the hierarchy of the control applied with reference to the functional groups of
the DP System. It provides general advice on the nature of various mitigations used in
DP systems to create or restore fault tolerance and asks the question, “How appropriate
are they in any particular application?”. The heatmap clearly shows administrative
controls as being the last barrier against causal and contributory factors of incidents and
the heatmap score indicates a gap to be addressed.

Administrative Controls: A Crucial Barrier

Central to procedural discipline framework is the role of administrative controls as a vital barrier
in ensuring predictable DP operations. Administrative controls encompass protocols, procedures,
and guidelines that dictate how operations are conducted and for many common points, they are
a critical line of defense against fault propagation.

As an evolution of the OCIMF IP methodology and application of the DP FMEA assurance
process, it became apparent that in many DP vessel designs, there were commonalities that could
compromise the redundancy concept. These commonalities were addressed by barriers /
compensating provisions that were to be verified and validated. However, in some cases, there
were identified commonalities and fault propagation pathways wherein the only possible barrier
required to maintain the redundancy concept was administrative control. These could include
engineering controls that required administrative controls to ensure their efficacy throughout the
lifecycle of the DP vessel. Thus, a tool was developed to capture the commonalities, the
compensating provisions that were required to maintain the redundancy concept, and an analysis
of whether there was a dependence on administrative controls. If administrative controls were
deemed as necessary to maintain the redundancy concept, then procedural discipline is assessed
through a simplified checklist. Figure 5 shows an excerpt of the table / toolset.
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Figure 5 Commonalities, Compensating Provisions and Barrier Management Philosophy Tool
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Development of the PD Toolset

The “Commonalities, Compensating Provision and Barrier Management Philosophy Tool”
hereafter referred to as the PD Tool was a natural extension of the OCIMF and QTS process. A
DP FMEA assurance package in accordance with the OCIMF DP FMEA Assurance IP would
clearly and intuitively highlight all the common points and cross connections that are potential
fault propagation pathways. These can then be extracted into the PD tool to start the assessment
process.

Enumerate barriers to
1> prevent fault propagation
and existing alarms to alert
the operator.

Identify common point

Identify if operator
intervention is required
and select frequency.

(between redundant
groups) as per the FMEA.

Assess lifecycle impacts
(Are administrative
controls required to

maintain the efficacy of

commonality may
compromise the Identify the hierarchy of
redundancy concept and controls for the
lead to effects exceeding compensating provision
worst case failure design

engineering or other
controls)

(o)}

Check cause for

action and proceed
accordingly

Figure 6 Cause for Action Flowchart

Cause for Action
The first step of the process is to assess whether there is a cause for action or whether:
¢ The common point/ cross connection is a fault propagation pathway that may compromise
the redundancy concept and
o The compensating provisions are not reliant on administrative controls for their
initialization or maintenance.
o There are no controls, and a compensating provision is to be devised.
If the common point identified does not actually compromise the redundancy concept, then, the
process can be exited, and no further action is necessary.
If the common point identified may compromise the redundancy concept and if there are no
controls identified, then it is an identified gap in the analysis and an FMEA needs to be conducted
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to assess the impact of the failure modes and their effects. Compensating provisions would then
need to be designed to prevent fault propagation and defend the redundancy concept.

If the common point identified may compromise the redundancy concept, and there are clear,
verified, and validated compensating provisions which either follow Elimination, Substitution or
Engineering controls (that do not need administrative maintenance), then too there is no cause

for action and the process is exited.

Finally, if the common point identified may compromise the redundancy concept and if
administrative controls are either the compensating provision or required for the maintenance of
the compensating provision, there is a definite cause for action and the process can be continued.

Assessing Procedural Discipline
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Figure 7 Procedural Discipline Assessment

Figure 7 above annotates the checklist process that assess whether the administrative control
barrier is comprehensive. The tool provides a Yes / No check box for each item as follows:

o Does the procedure detail the whys?

Does the procedure contain clearly actionable items?

Is there strong emphasis on verification? (E.g., 2 person checks)
Is the need for additional barriers addressed?

individual in defending the Redundancy Concept)

Does management of change of procedure need onshore approval?
Vessel specific crew training and familiarisation carried out? (Does it explain role of the

¢ |f the procedure is maintenance, is there a link to redundancy concept critical equipment?
(There should be same level of diligence as IRM of safety critical equipment and role in

sparing philosophy and critical spares to be clearly defined.)
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Depending on the complete process of performing the cause for action analysis and
demonstration of Procedural Discipline assessment, the tool provides one of the following outputs.

Wired; redundancy is not compromised.

— Redundancy is compromised, however, no
barriers identified. Barrier management philosophy to be addressed.

Error state, analysis is incomplete — Commonality has been identified, but the rest of the analysis
for cause of action is incomplete.

Error state, assessment is incomplete — Cause for action dictates procedural discipline to be
assessed, however, checklist is incomplete.

— Cause for action dictates procedural discipline to be

assessed, checklist has been completed, however, gaps have been identified.
ﬁ - Cause for action dictates procedural discipline to be

assessed, checklist has been completed and all elements have been sufficiently addressed.

The conclusion clearly indicates to the stakeholders the gaps identified in the procedural discipline
of administrative controls that need to be addressed to ensure safer and predictable DP
operations.

Application by Transocean

The procedural discipline tool (and the OCIMF DP IP Tool that it was derived from) was
demonstrated to David Hollier and Peter Griffiths of Transocean and they took the decision to be
the first Vessel Technical Operator to apply the tool to selected drillships. As a strategic and
visionary partner, Transocean, and the onshore and offshore vessel teams were invaluable in
assessing the tool and its workflow.

The DP FMEA of the selected vessel was subject to the OCIMF DP FMEA Assurance IP Tool.
The FMEA review process highlighted that even though the FMEA predates the OCIMF IP it was
comprehensive and captured the common points and its compensating provisions.

Transocean took complete ownership of the tool and started the application process.

The DP FMEA and its supporting documents were used to identify all the common points
The barriers to prevent fault propagation and existing alarms to alert the operator were
enumerated

The DP documentation was used to assess whether the commonality identified could
compromise the redundancy concept and lead to effects exceeding the WCFDI

The compensating provisions were then identified and mapped to the hierarchy of controls
Once a cause for action had been recognized, Transocean internal processes were
assessed against the PD checklist to identify any gaps.

David Hollier and Peter Griffiths then conducted an extensive review of the gaps and
captured a pathway to resolution. They modified the PD tool to include a Remarks column
to capture comments and track progress. They also created internal trackers and
repositories to store substantiating evidence and gap closure data. The crew was included
in the process and provided insight and perspective to further hone the tool to deliver on
its objectives.

YV VYV V VYV

At the end of the process, Transocean, through its application of the PD tool, identified common
points and associated administrative barriers that were improved upon through the
implementation of the methodology and framework developed.
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Figure 8 Application of the PD Tool to a DP Vessel by Transocean (In Progress)

Figure 8 above shows an in-progress excerpt of the PD tool being processed on an actual DP
vessel. Each highlighted commonality that could impact the redundancy concept and relied on
administrative barriers was mapped to a process and the procedural discipline checklist was

leveraged to assess gaps.
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Figure 9 Gap Closure Tracker

MTS DP Conference - Houston

October 10 - 11, 2023

Page 12



B. Bhattacharya et al Insights and Innovations A Framework for Procedural
for DP Operations Discipline

Figure 9 above shows the gap closure tracker that was created to track the actions and ensure
the loop is closed. This table outlined various actions and tasks related to control systems and
dynamic positioning on a rig. Each entry had an ID number, a component or system associated
with it, specific actions to be taken, a completion date, and the responsible party. For the
example DP Vessel used, the following items were tracked:
1. For Watertight Doors:
e Verify on DPO 6-hour checklist (Completed on 01/10/2022).
e Update rig DP familiarization to include "Why" (Scheduled for 05/10/2022).
2. Fuel Transfer:
e Lockout service tank fill valves on transfer line (Scheduled for a meeting on
10/10, Rig responsibility).
e Include "Why" in Engineer OJT (In progress, Corporate responsibility).
3. Service Air Compressors:
o Test to verify thruster interlock/start permissive (Scheduled for a meeting on
10/10, Rig responsibility).
e Update OJT to include preserving Rig Air and Start Air for manual recovery (In
progress, Corporate responsibility).
e Update manual recovery procedure to include preserving Rig Air and Start Air
(Scheduled for a meeting on 10/10, Rig responsibility).
4. Lube Oil:
o Verify/Add signage to lube oil storage tank filling station (Scheduled for a meeting
on 10/10, Rig responsibility).
o Update LO Bunkering procedure to include double verification/Engineer officer
verification (Scheduled for a meeting on 10/10, Rig responsibility).
5. DP Backup AC Unit:
o Verify AC is normally on (Scheduled for a meeting on 10/10, Rig responsibility).
e Add "Why" to rig DP familiarization (Scheduled for 05/10/2022).
6. Bus Tie Breaker Verification:
e Update engineer OJT - tie breaker management per Marine Assurance Policy (In
progress, Corporate responsibility).
e Add double verification of returning settings to normal after testing (Corporate
responsibility).
7. Bus Tie Breaker Management:
o Update OJT (In progress, Corporate responsibility).
e Add to rig DP familiarization (Scheduled for 05/10/2022).
8. Configuration for CAM:
e Add "Why" to vessel-specific DP Standby checklist (Scheduled for 05/10/2022).
9. Loss of Main DP Control System:
e Add a Control Procedure for switching to the backup DP system (Under review,
Corporate responsibility).
And for entries 51 to 64, they are cross-referenced with entry #22.
61. ESS Activation Inputs:
e Compartment Fire Plan/Hot sheets to identify DP critical equipment (Scheduled
for a meeting on 10/10, Rig responsibility).
62. HV Swbd Control Signals are Controlled from the same ESD FS:
e Linked to entry #61.
63. UPS shutdown control signals:
e Linked to entry #61.
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64. ESD FS 3A Failure:
e Linked to entry #61.

As can be seen from the above actions, the burden of adhering to the procedural discipline
framework was fairly innocuous and the advantages were many. With actions like updating
processes with information on why the procedure was important in defending the redundancy
concept, or improving familiarization activities the vessel support team could enhance the
administrative barriers and impress the importance of the procedures on the crew.

The tracker was supplemented by closeout documentation and illustrations to enable verifiable
demonstration of procedural discipline. The closeout evidence is provided in Appendix A to help
clarify the additional focus Transocean applied on the administrative barriers.

Application Feedback

Faedback oo tha
application Fravess

Loimrnicate
Irstarses

Figure 10 [dentifying dilemmas to applicability

The Transocean team both at Corporate and on the rig provided extremely valuable insight into
the feasibility and viability of the framework for procedural discipline. Despite busy schedules
and rigorous targets, the teams took time to comprehend the objective of the framework and
apply it in a way that best suits their requirements. They improved on the initial framework by
identifying real world dilemmas with gap closure pathways and helped develop the current
version.

The utilization of the PD framework tool facilitates a systematic analysis of commonalities and
interconnections, enabling the VTO to evaluate administrative controls that may require
reinforcement or additional requirements. Transocean optimized this tool to align with its specific
objectives, incorporating a remarks column to pinpoint gap closure strategies. Concurrently, a
dedicated tracker was established to monitor identified vulnerabilities, while an internal Teams
folder was instituted for the compilation of closeout evidence. These adaptations established a
closed-loop approach, fostering procedural discipline. Furthermore, elucidating the rationale
behind procedures and training, denoted as the "Whys," promotes knowledge transfer and
enhances individual comprehension of their role in upholding the redundancy concept. This
tool's implementation resulted in a more focused assessment of administrative controls and
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procedural barriers, identifying actions that enhance procedural adherence and bolster the
administrative barrier.

Conclusion: Navigating Safer Waters
By systematically identifying vulnerabilities, implementing robust barriers, and ensuring
procedural discipline, this framework paves the way for safer and more successful DP operations.

It epitomizes the commitment of the DP industry to safeguard valuable assets, protect the
environment, and ensure the safety of all those who traverse the world's oceans.

Identification of Implementing Analysis of the barrier and Develop and execute Safe and Successful
vulnerabilities Comprehensive Barriers hierarchy of controls procedural discipline for Execution of DP
administrative barriers Operations
* Fact finding exercise to * Comprehensive * The vulnerability and * Various checklist * The objective of

identify vulnerabilities barriers are effective the barriers mitigating elements have beén achieving predictable
in vessel as is barriers that have the effects of failures discussed that outcomes, even
condition. been verified and need to be enhance the reliability, through
« All commonalities, validated. systematically robustness and administrative
cross connections and * Within these, analysed to ensure resilience of barriers, is essential to
external interfaces are administrative predictable outcomes. administrative the safe and successful
recorded. controls have the « All barriers need controls. execution of DP
« Understanding the highest reliance on lifecycle management « Effective Operations and is
impact of failures on operator action to and the identification communication of the aligned with the MTS
the redundancy prevent escalation or of administrative Whys, verification vision of enabling
concept is paramount fault propagation. controls to maintain ability, clearly "‘C'dEf}( free DP
objective . the efficacy of other actionable items, role operations.
barriersis extremely of the individual in
important. defending the

redundancy concept

(training/familiarisatio

n) and maintenance

aspects in tandem, are

required to achieve

the objective of

procedural discipline.

— —  S— —
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Appendix A Closeout Evidence
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1. Watertight Doors
**Check that WTDs verified on DPO 6-hour checklist

&G Watertight
eset Coors

IDi-: Remote| Local

Il"H':I F 1 |'f_h"l
Ty o p
ola| o
EED [ 6
ol Ex | @

Update rig DP familiarization to include "Why"
=T ]

_ KEEP THE WATERTIGHT
BE RESFONSIBLE DOCRS CLOSED

Thes Kan Diegel Gerps 1 e meecciabed mach rery spacss are syparabed by wabsrbght doors ocaled ol ths Toram and of
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2. Fuel Transfer
Lockout service tank fill valves on transfer line

D e [ :l
Include "Why" in Engineer OJT
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3. Service Air Compressors
After review / testing, no interlock between rig air pressure and thruster permissives
Updated RP 573 to preserve start air

HERBE P L] S Pk B it f | T AR qu;:;r.'|-uu-.-\.r...n.-'u..l'\.-:1 rrah.p-a-'rg.'.qr-;,l,:.l-.::,- q:ml.!.-d.'-llh.'!..ﬂ'.hr LR, TH
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3 The goal is Lo preserve starl airimmeadialely alter [or jusl prior] Lo Lhe ESD-0 TasL With slarl air
available, the centar angine roam should be recowverad first due to the convenient proximity of
the ECR ta the LY, HY, and E/R cquipment,

a0 Prior Lo lesl, have ane engine connected Lo the STED swilchboard and one angina conneacted Lo
the Part switchboard [common bus). The center Engine Room can already be shut down and

start air secured prier to activation,

4. Lube Qil
Verify signage to lube oil storage tank filling station

Update LO Bunkering procedure to include double verification/Engineer officer verification
'THIRD ENGINEER: Check the tote for the correct grade of oil
| & CAUTION: : Double check label on tote! (Engine Oil is Shell Gadinia 53 40)

RP-DTH-432 (Lube Oil Transfer from Metal Totes to Storage Tank)
Engineer OJT:

s L e el B R e T e e, o R TR el e e o e e

it e L ughlera A R e L T A

5. DP Backup A/C Unit
Ensure on DTH 6-hour check list to verify AC on
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Back Lip Computer (DPC-12) Check
PRS |Sensors | Thrusters | &larm&ck| AJC Remarks
L ksl L L &
I'ﬁ- |ﬁ' |.-'_H.I I'H- H.
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s 3 = s i
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Add "Why" to rig DP familiarization
Thise O Dtz ol i b teft (iosiougs URRE paey sslisngy vith @ indepenidens] &0 il s
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11. Bus Tie Breaker Verification
Update engineer OJT - tie breaker management per Marine Assurance Policy

R T Ly T v e T Fal O -0 B T L A e e T B e e
= e BT P LT bl 1 R L P B

Add double verification of returning settings to normal after testing (e.g., 5-year trials short
circuit test, injection testing PM).
Below is included in 900-day PM which is done in conjunction with the 1800-day PM.
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12. Bus Tie Breaker Management

Update OJT
r . AT LGRS - {vmadanls ':.‘.-H'I-"F b WK -, S VI Wl L T B T e
T —— T bt 2 o R P L bl 1 T R P

13. Configuration for CAM
Add "why" to vessel specific DP Standby checklist
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22. Loss of Main DP Control System

51. DP OSs are on Bridge (See #22)

52. 2 DGPSs are on the Bridge (See #22)

53. 2 HPRs are on the Bridge (See #22)

54. 2 Gyros are in Nav. Equip. Rm. (See #22)

Add a Controlled Checklist for switching to the backup DP system
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£ Emergency transfer to Backup OP control station

| bsznrrennd Feaaran Hy LT
s Coropdu il
@ ) Rk
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Chocklist

61. ESS Activation Inputs

62. HV Swhbd Control Signals are Controlled from the same ESD FS (See #61)
63. UPS shutdown signals (See #61)

64. ESD FS 3A Failure (See #61)

Compartment Fire Plan/Hot sheets to identify DP critical equipment

Space Inlormalion: 4|

Spevce Lol T orward end ol Portoachimery space, 2= deck |

Entry - Points into-Space: -Port-machinery s pace-stawwee L -Poremac hinere-spacc

Emmerpency  Escapes: Moned

Manncd Space: Nn-

Chemicals/ Flama bles-Stored - -Space: - Mo

Ruotating Feuipment: PACTT315-PACTTE 169

Hazavds: Eleetrical-Switchboards (6890% -8 -440V ), -loss-of statton leeping -and-passible ELST

amel-1,-%, 3,45 and AWM T
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All evidence was stored in the vessels project folders for knowledge transfer and building
sustainably capability.

Application — Internal Folder Outline

L i e o A g @ nFraskrinenrer e - O Walsrtight Doors

L Fuel

S
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