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Ed Bourgeau 

Ed Bourgeau has made a remarkable impact on the offshore industry through his pioneering efforts to improve 

reliability of DP power plants. His patented design of protection against governor and voltage regulator failures 

has been a remarkable success and spurred many equipment manufacturers to produce their own designs. He 

also pioneered comprehensive protection and coordination studies that included control faults and other events 

that could disturb a power plant, including under-voltage and ground fault. He fostered development of 

transformer pre-mag and of a thruster Variable Frequency Drive that could be simultaneously powered from 

multiple power plants. He was the first to perform live short circuit testing on a modern MODU Power System. 

He has campaigned vigorously for more realistic Factory Acceptance Tests and for advanced simulation and 

modelling capabilities. Many of these developments have been widely adopted and benefit the industry. 

 

Ed Bourgeau was the recipient of the 2013 MTS DP Committeeôs Distinguished Achievement Award for his 

many contributions to the DP Community. 
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The three PEGs 

The basis of 
confidence 

Defense in 
depth 

Intent and 
objective 
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Intent and Objective 

Å Intent: Incident free DP operations 

ÅObjective: A DP system which is: 

ïReliable 

ïRedundant (Robust) 

ïResilient 

ÅReduce burden on crew and vessel time required to 

achieve objective. 

ÅGoals: Reduce Cognitive Burden  and Reduce 

Unwarranted Human Intervention 

Intent and 
objective 
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The basis of confidence 

Everything we do to give us reasonable confidence we will achieve our 
objective - includes many activities and processes: 

ÅGood vessel and DP system design  

ÅFault tolerant DP systems 

ÅFMEAs and supporting studies 

ÅCrew competence 

ÅDevelop procedures and decision support tools 

ÅIdentification of the barriers to loss of position. 

 The basis of 
confidence 
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Defense in depth 

ÅThe process of maintaining the barriers 

ÅAll the things we do to check the barriers are intact: 

ïFMEA proving trials 

ïCascade waveform Injection testing 

ïCondition monitoring using data loggers 

ÅAlgorithm based analysis of data for insights 

ïSurvey & Planned maintenance 

ïApplying new knowledge and learnings from incidents  

ïCrew training 

ÅReduce Cognitive Burden 

ÅEmbedded knowledge based systems 

 

Defense in 
depth 
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Proving systems are in good order 

Designed to 
test 

Test on 
demand 

Healthy to 
operate 

ÅUnderstand how the DP system 

works at a fundamental level 

ÅMonitor and test its performance to 

build confidence and predictability 

ïLeveraging Normal Operations for test data 

ÅDevelop and test the barriers to loss 

of position.  
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Documentation 

Getting it right starts with the documentation: 

ÅThe large format drawing include entire function, not bounded by Vendor 

supply. 

ÅFuller and faster understanding of system and testing. 

ÅDrawings become easy reference for ñFunctionalò specification. 

ÅTies in to FMEA and maintenance of confidence in system.  Healthy to 

operate. 

ÅFull function multi component drawings vs typically provided single 

component multi sheet multi vendor drawings. 
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Large scale drawings show complete function aiding 

understanding and trouble-shooting 

 

Not stacks of A4 drawings 

showing one or two 

components 
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LIFE CONCEPT CLOSED BUS POWER SYSTEM TOPOLOGY 
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ÅLIFE ï Low Impact 

Failure Effect. 

ÅRobust three-way split 

uses critical and non-

critical redundancy to 

create a highly reliable 

fault tolerant power 

and propulsions 

system design 

ÅOnly a bus bar fault 

can cause loss of 

more than one 

generator or thruster 
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Math Model 

Use readily available and obtainable math model of the electrical system for 

Short Circuit and coordination study  

1. To satisfy the conventional requirements for dimensioning the switchgear 

and relay setting but also as  

2. A part of the FMEA,  

3. As the dynamic analysis for transient response,  

4. Model for Arc-Flash study and  

5. As model for Harmonic study. 

6. Such models have become a ñcommodityò and lends itself for multi use. 
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Value added from existing studies and analysis. 

 

Try to optimize the use of the normally executed studies and analysis 

ÅUse of ñFMEAò as proactive part of the vessel specification, not a 

reactive analysis of what was supplied. 

ÅUse FMEA as a tool to limit and predict operation on the vessel, not 

as a minimum to meet Class rules. 

ÅUse of ñFMEAò as training tool. 

ÅDerive Value from the FMEA Process and obligatory studies. 

 



www.deepwater.com  

6th Generation - Conventional 

ÅHeavily cross 

connected  

ÅCentralised 

control 
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6th Generation ï AKA  

ÅAutonomous 

ÅIndependent 

ÅWell segregated 
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Fault tolerance depends on three important attributes 

and addressing hidden failures effectively 

ÅPerformance 

ÅProtection  

ÅDetection 
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Desirable Attributes - Relative importance of left and 

right pillars 

ÅSuccessful DP 

System designs 

incorporate desirable 

attributes 

ÅAs autonomy 

independence and 

segregation are 

reducedé. 

ÅFault tolerance 

resistance and ride 

through become 

more important 
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Incident Free DP Operations 
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Implementation 

ÅThe slides that follow show how the concepts of: 
ïBuild to Test 

ïTest on Demand 

ïHealthy to Operate 

ÅProvide a means to prove the essential elements of: 
ïPerformance 

ïProtection 

ïDetection 
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Testing Scope 

18 

Total 
Existing 

Enhanced D-Class 

(What is actually revealed to be 

required by engineering analysis) 

Visual Inspection?  

ÅEngineering analysis 

reveals a much larger 

periodic test scope than 

present day annual DP 

trials 

ÅConvectional test 

methods cannot cope 

ÅInitiative required to 

move away from 

calendar based ï DP 

testing 
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Build to Test - Power Plant is Built for Short Circuit Testing 

ÅShort circuit 

testing proves 

many attributes 

and features of 

the power and  

propulsion 

system 

Voltage Dip Voltage Overshoot 

Fault Current 


