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THE MARINE ELECTRICAL POWER PLANT: 
DESIGN PHILOSOPHIES AND BEST PRACTICES TO IMPROVE 

SAFETY AND RELIABILITY 

 Donald MacNearney, EIT and Chris Wright, P.Eng. 

Mari-tech 2019 Conference and Exhibition - Full Speed Ahead: Firing on All Cylinders 

April 25th, 2019, 11:00-11:45 am 
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The Team: 

ÅMarine Electrical Engineers 

ÅElectrical System Integrators 

ÅElectricians 

ÅAutomation Technicians 

 

And what do we do? 

BACKGROUND ï WHO ARE WE? 

The Tasks: 

ÅSystem Design and Manufacturing 

ÅElectrical Commissioning, Troubleshooting, and Repairs 

Å24/7 Support 

 

 



3 Confidential Property of Canal Marine & Industrial Inc. | 

BACKGROUND ï WHO DO WE WORK FOR? 

OFFSHORE 
RESOURCE EXTRACTION 

MERCHANT 
TRANSPORT GOODS & 

PEOPLE 

GOVERNMENT 
SUPPORT STATE INTERESTS 

M A R K E T  C H A N N E L S  

SHIP   OWNERS 

SHIP  BUILDERS 

SYSTEM 

INTEGRATORS 

SHIP DESIGNERS 

REPAIR & 

OVERHAUL YARDS 
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TODAYôS TALK 

 

ÅMeasuring Risk in the Marine 

Industry 

ÅMarine Incident Reports 

ÅElectrical Faults: By the Headlines 

ÅElectrification of Vessels 

ÅGrowing Marine Trends 

ÅMitigating Risk 

ÅRobust Plant Analysis 

ÅCanalôs Design Philosophy 

ÅDuty of Care 
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MEASURING RISK 

ñCanada's Transportation Safety Board 

(TSB) found a chain of 18 contributing 

factors to the disaster, among them [...] a 

lax safety culture  [...] and inadequate 

oversight by Transport Canada.ò 

 ñLac-Megantic: The runaway train that 

 destroyed a town - BBC News.ò [Online]. 
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MEASURING RISK 

Å ñIf all the containers from an 11,000 TEU 

ship were loaded onto a train, it would 

need to be 44 miles or 77 kilometers 

long.ò  - 2019 World Shipping council 

 

Å Canadian ferries transport more than 50 

million people a year 

 

Å Much of Canadian marine activity occurs 

in one fifth of the worldôs drinking water 

 

Å A significant duty of care rests on vessel 

owners, operators, designers and 

regulators to ensure safe passage.  
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MARINE INCIDENT REPORTS 

Publicly available: 

Å Transportation Safety Board of Canada: 

http://www.tsb.gc.ca/eng/stats/marine 

Å Marine Accident Investigation Branch 

(UK) 

https://www.gov.uk/government/organisations/m

arine-accident-investigation-branch 

 

Todayôs Focus ï Electrical Faults 

 



12 Confidential Property of Canal Marine & Industrial Inc. | 

From the Headlines ï Notable Electrical Incidents 

MARINE INCIDENT REPORTS 

August 29, 2017 ï St. Lawrence 

Seaway ï Bro Anna 

Å Loss of propulsion leads to grounding 

Investigation by TSB finds bow thruster 

circuit breaker settings improperly set 

Å No co-ordination = total blackout 
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From the Headlines ï Notable Electrical Incidents 

MARINE INCIDENT REPORTS 

February 10, 2013 ï Gulf of 

Mexico ï Cruise Ship 

Å Small fire in engine room leads to 

blackout/loss of propulsion, despite 

separate engine rooms 

Å Required towing to Alabama ï without 

power for 5 daysé 
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From the Headlines ï Notable Electrical Incidents 

MARINE INCIDENT REPORTS 

May 23, 2016 ï US Coast Guard 

News 

Å ñDue to an increase in reported electrical 

deficiencies on commercial vessels, the 

Coast Guard is warning commercial 

vessel owners to inspect their vessels' 

wiring before getting underway in the 

spring.ò 
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From the Headlines ï Notable Electrical Incidents 

MARINE INCIDENT REPORTS 

June 12, 2014 ï St. Lawrence 

Seaway ï Great Lakes Freighter 

Å Bow thruster motor failure leads to 

blackout of navigation equipment 

Å Gyrocompass lost calibration due to 

power outage while turning, leading to 

vessel grounding 

ProfessionalMariner.com 
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Incident reports are public because they are incidents leading to 
investigation.  

We see similar issues commonly. 

ñWe know a thing or two because weôve seen a thing or twoò - Farmers Insurance 
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THE ELECTRIFICATION OF SHIPS 
Growing Trends in the Marine Industry 
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Electrification of vessels 
Å Diesel electric systems optimize the 

sizing and loading of sources 

Å Hybrid and Zero-Emission systems 

are facilitated through electrification 

ÅEnergy storage ódecouplesô power 

production from power utilization 

 

TRENDS IN THE MARINE INDUSTRY 

Complex Power Management 

& Automation 
Å Inevitable?  Humans cannot manage 

frequent reconfigurations of the plant 

or complex algorithms for control of 

power flow 
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Widening gap between vessel power & 

propulsion systems and the comprehension 

of people who operate them. 

Å Ageing fleets (unreliable) 

Å Retiring knowledge base 

Å Foreign built fleet renewal 

Å Proprietary/Complex integrated 

control systems 

BACKDROP: CURRENT MARINE ELECTRICAL LANDSCAPE 
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CANALôS PHILOSOPHY FOR HYBRIDS: 
ñHybrid System is Non-Essentialò 
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ÅWhy Automate? 

ÅAutomation in the aerospace 

industry ï what can we learn? 

ÅSimplicity at the core 

 

AUTOMATION: GOOD OR BAD? 



22 Confidential Property of Canal Marine & Industrial Inc. | 

CHARACTERISTICS OF A ROBUST POWER PLANT 
 

MTBF vs. FMEA 

Å MTBF = Mean Time Between Failures 

Å FMEA = Failure Mode and Effects Analysis 

 

Redundant Systems & Redundant Methods of Control  

 

Adding More Stuff  

Å Understanding Redundancies vs Dependencies 

 

Having a wider plan 
Å Lets not be surprised every time we look at a vessel.   

Å The value of consistency and standardization. 
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DUTY OF CARE 
 

With increased electrif ication:  

 

Å Have a plant philosophy ï implement it across your fleet 

Å Bully the shipyard ï donôt leave óitô (i.e. anything) up to class or TC 

Å Consider requiring the yard to use an electrical systems integrator of your choice! 

Å Get an FMEA (from somewhere other than the yard or integrator).  Test against it.  Prove the 

design. 

Å Train the crew. Fleet standardization makes training easier. 

Å Implement a maintenance plan.  Expect system failures. 

Å Living documentation 
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LIVING DOCUMENTATION 

óAs Builtô Í óAs Isô 

 
ÅDelivery documentation is a snapshot.  Things change. 

Å Drawings, Load Analysis, SC & Coordination, Battery Sizing, etc. 

ÅBe prepared to demonstrate status to regulators! 

ÅFor older vessels with paper documentation: Verify, update and digitize! 

ÅPlan for equipment failures! (We know failures are inevitable) 

ÅUse competent, appropriately qualified people! 

ÅTrain! 
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Å Trend towards Vessel 
Electrification 

Å Unmanaged risk in the marine 
industry 

Å Design philosophies 

Å Robust 

Å Redundant 

Å Documented 

Å Simple 

Å Accessible 

Å Duty of Care 

SUMMARY 


