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Outline

• Leveraging MTS LFI on Unwanted Thrust

• Introspection and Reflection

• Dilemmas

• Developing Clarity

• A Systems Approach to implementation of the LFI

• Actions

• Internal

• External

• Predictable Outcomes - Can We do More?
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Leveraging  MTS - LFI
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• Verify DP Operator familiarity with procedures and response

• Seek ways to relieve the cognitive burden

• Place additional emphasis on awareness through ASOG

• Develop verification and validation process for configurable settings

• Engage with manufacturers and classification societies to satisfy 

requirements

• Engage with relevant stakeholders to eliminate hazard by design



Introspection and Reflection

A LOOK BACK!

• Similar Incidents had been experienced, albeit on Logistic Vessels

• No Consequences- Incidents had occurred outside the 500 m zone

• Operator intervention was accepted as a credible mitigation

• Incorporated in ASOG’s

OPPORTUNITIES

• A Gift

• Implement Learnings adopting a Systems Thinking Approach

• Address through lens of Design Operations People and Process

• Process Improvements 

• Stakeholder engagement

• Classification of Incidents
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Identification - (Classification of Vessels – TYPE 1 or TYPE 2)
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TYPE 1 VESSEL
• MECHANICALLY DRIVEN CPP”S ( USUALLY SHAFT 

GENERATORS PART OF CONFIGURATION)

• SWAY BY TUNNEL THRUSTERS

• SURGE AXIS ONLY BY MAIN PROPS

• PROPS EFFICIENCY IN AHEAD DIRECTION

• CPP”S FAILURE MODES

• USUALLY HIGHER THRUST CAPABILITY

• LIMITED COUNTERACTING CAPABILITY FOR 

UNWANTED THRUST IN SURGE AXIS 

• HIGH RELIANCE ON OPERATOR INTERVENTION 

TO ADDRESS UNWANTED THRUST

M E

M E

CPP

CPP

HIGH RISK

TYPE 1 VESSEL

High Risk



Identification - (Classification of Vessels TYPE 2)
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TYPE 2 VESSEL

• AZIMUTHING THRUSTER

• Could be CPP’s or FPP’s

• FPP’s not immune to unwanted thrust-

Directionality Failures of Azimuthing 

Mechanism. 
• LOW RISK AND MEDIUM RISK VESSELS

• Differentiator – Counteracting Ability

• Number of Propulsors available for counter acting

• UNRESOLVED IDENTIFIED VULNERABILITY LEADS 

TO RECLASSIFICATION  OF TYPE 2 TO TYPE 1!

CPP / FPP

MEDIUM RISK

CPP / FPP

CPP / FPP

LOW RISK

CPP / FPP

CPP / FPP

CPP / FPP

LOW RISK

CPP / FPP

CPP / FPP

CPP / FPP

CPP / FPP

CPP / FPP

Medium Risk

Lower Risk

Least Risk



Early Identification and Notification Enables Planning!
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YES
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MITIGATED BY 
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CATEGORISE AS 
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I
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NO

WHICH THRUSTER 
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VALIDATION AND 
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?
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II
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REPLACEMENT OR 
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AZIMUTHING 
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Implementing The LFI - Verification Activities of the Fail Safe Condition Of Thrusters
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LFI Addendum



Azimuth Thruster & Fixed Pitch Propellers
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• RPM at 100% Forward and Reverse

• Ramp time 0 - 100% RPM

• Confirmation of direction by thruster wash

• Confirmation of Mech and Elec Zero

• Confirm azimuth feedback at 0° 90 ° 180 ° and 270°

• Confirmation of angle by thruster wash

• Turning rate CW and CCW

• Excursion between mode changes

• Confirmation of use of combinator mode

Thrust allocation



Implementing The LFI - Verification Activities of The Fail Safe Condition of Thrusters
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Main Engine Driven Props - CPPs Motor Driven Props - CPPs



Main Engine and Electrically Driven CPP’s
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• Load setting

• Pitch stroke settings

• Pitch stroke V motor load and speed (Full - ahead 

and astern)

• Pitch stroke V motor load and speed (Mid - ahead 

and astern)

• Zero pitch stroke V motor load and speed 

• Vibration

• Verify configurable settings for main props for 

alignment with ASOG

• Load and speed settings ahead and astern

• Pitch stroke settings

• Pitch stroke V ME load (Full - ahead and astern)

• Pitch stroke V ME load (Mid - ahead and 

astern)

• Zero pitch stroke V ME Load

• Vibration

• Verify configurable settings for main props for 

alignment with ASOG



EFFECTIVE STAKEHOLDER ENGAGEMENT

INTERNAL

• OPERATNG COMPANIES/DIVING CENTER OF EXCELLENCE ( DCOE)/PROJECTS

• ACTIVITIES/PROJECTS IN EXECUTION

• DISSEMINATION OF LFI 

• CENTRALIZED ACCOUNTABILITY AND ENABLER!

• BUSINESS IMPACTS

• MANAGED EFFECTIVELY 

• WORK SCOPE ADJUSTMENTS

• FOCUSED VALIDATION/VERIFICATION BASED ON RISK IDENTIFICATION

EXTERNAL ENGAGEMENT

• PARTNERS IN SAFETY ( CONTRACTOR/VESSEL TECHNICAL OPERATORS AND 3P CONSULTANTS)

• DP COMMUNITY ( OEM VENDORS/CLASSIFICATION SOCIETY)

• VERIFICATION AND VALIDATION EFFORTS 

• ADDRESSING LONGER TERM MEASURES_ “DESIGN IT OUT”

• MTS DP COMMITTEE WORKSHOPS
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Overview of Causal and Contributory Factors of Loss of Position Then and Now!
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DISTRIBUTION 9 : 32 : 38 : 21

Environment 9%

Power Thrust 32%

DP Control 38%
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Information From Yellow And Red Tracker



Leveraging MTS Products!
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• Design philosophy guidelines

• Operations guidance

• PDDP2 (formerly MDAT)

• IPV



Leveraging MTS DP Committee Products! 



Addressing Unwanted Thrust - (IPV) - Functional Specification

16

• Introduction

• Background

• Intent

• Design

• Verification and validation

Specification for Independent Protective function



Key Salient Features Of IPV - Unwanted Thrust

• Robust model based protection

• Shut down prime mover if thruster produces excess thrust or 

thrust in the wrong direction

• Adherence to the seven pillars (in particular)

• Autonomy

• Independence (One per thruster - No commonality)

• Segregation

• Differentiation

• Attention to internal and external common cause failures

• Basis of confidence

• Built to test

• Test on demand

• Healthy to operate

GENERAL

• IPV is a principle not a product

• It can be applied to any system but is a good fit to DP system 

designs built to the seven pillars

• It is intended to provide superior DP system integrity

• It is intended to be more time efficient than traditional 

verification methods.

• Data logging

• Confidence indicators
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CONCLUSION

• UNDUE RELIANCE ON DPO INTERVENTION NOT PRUDENT.

• HIERARCHY OF CONTROLS

• Eliminate ( Remove the Hazard)

• Substitution ( Replace the Hazard)

• Engineering Controls ( Isolate People from the Hazard)

• Administrative Controls (Train People and explain procedures)

• PPE ( Protect the worker) 

• WE ARE ACCOUNTABLE!
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