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Background and Introduction
Chris Law

Most Important Career: 
Dad, husband, ex -cricketer, dog walker, kidsô Uber driver, 

barrel racing finance provider, driving safety instructor, come 

home safe at the end of the day -eré.

The ñOtherò Career:
Å 20 years in maritime operations, safety and loss prevention:

Å Currently:

üSVP Marine Risk Engineering & Loss Control with Aonôs 

US Marine Broking Practice (2019 to present)

Å Previously:

ü Naval Architect ï Babcock, Plymouth UK (2006 -2010)

ü Marine Surveyor, Engineering Consultant & Salvage 

Naval Architect, Red Bank NJ (2010 -2016)

ü Marine Loss Prevention, Starr Marine, NY (2016 -2019)



Operational Hazard Control Hierarchy
Where do digitization and innovative technology fit in?
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Source: OSHA
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Case Study 1: Human Risk Elimination 
Remotely Operated Vehicles ï ROV Dry Bulk Cargo Operations

Human Risk Exposure Profile:

Å Shore to vessel (ship and barge) transfer of floating 

crane barge crew/personnel

ÅUse of shipôs gangway ladders, cargo hold access 

ladders and barge hopper access ladders

Å Use of deck edge walkways on hopper barge and 

floating crane barge

Å Lifting cargo handling equipment (bobcats and 

loaders) into/out of shipôs cargo holds and barge 

hoppers

Human Risk Hazards

Å Slip, trip and fall - multiple vessel transfers

Å Large crane bucket overhead live loads

Å Operation of cargo handling equipment

Å Deck edge, FOB potential (flowing water)

Å Exposure to environmental conditions ï heat, cold 

(Jan 2025!), humidity, rain, noise etc.
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Case Study 1: Human Risk Elimination
Remotely Operated Vehicles ï ROV Bulk Cargo Operations

Technology Innovation Risk Elimination 

Solution:

Å Leveraged cutting edge remote operation 

technology capability

Å Equipped cargo handling equipment to be 

Remotely Operated Vehicles, ROVs

Å Operators off-site in calm, low-distraction, 

controlled environment ROV room

Å Provided with continuous supervisory 

oversight and guidance

Å Eliminates 25% of physical human 

element exposure per ñsiteò:

ü Vessel transfers

ü Boarding ladders/gangways

ü Cargo hold / barge hopper ladder 

entry/exit

ü Cargo handling equipment operation

ü Proximity to live loads

ü Exposure to environmental condition 

factors ï heat, cold, humidity, noise, 

rain etc.
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Case Study 2: Engineering Controls
AI Based Machinery Predictive Failure Technology

Å Traditional PM (planned maintenance) based on OEM 

service periodicity recommendations, Class/Flag 

regulatory inspection regimes, experience, L/O analysis

Å But many modern M/Es, A/Es and other machinery and 

equipment now computer controlled 

Å Key operational performance data outputs available for 

diagnostic analysis, andéé

Å AI technology now capable of receiving those data 

outputs:

üAI algorithms ñlearnò normal performance 

parameters across variety of operational load 

conditions and over time

ü Enables identification of operational data points 

outside normal performance envelope

ü Predicts time/hours remaining to failure of 

component/s

ü Allows proactive maintenance intervention prior 

to a component failure, or larger catastrophic 

failure
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Case Study 3: Engineering & Administrative Controls
The Digital Twin ïMaintenance Optimization and New Systems Integration 

Å Vessel condition inspection and planned maintenance 

traditionally held at set intervals:

ü OEM recommended based on years of use, testing, 

experience, data and limited observation e.g. L/O 

analysis

ü Class / Flag prescribed e.g., annual, intermediate and 

special survey - probability-based approach to wear, 

tear and condition deterioration 

üNot ñactualò condition.

Å And New (Safety) Systems Integrated On Board:

üInstalled based on ñspecò compatibility - then tested 

integrated and optimized. Not always successful.

Å Digital Twin ï Complete Virtual Vessel 

ü Continuous monitoring ï real condition data

ü Modeled in digital twin of the physical vessel/asset

ü Extend or pull forward maintenance intervals

ü Machinery management and vessel navigation 

software integration trials ï virtually install, test and 

optimize prior to onboard installation
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Case Study 4: Engineering & Administrative Controls
AI-Capable Navigational Decision Safety Support

Å Human error cited as primary cause of approx., 60 -

85%* of marine accidents (*various sources)

ÅòThe Deadly Dozenò of human factors (UK MCA, MGN 

520):

ü Teamwork

ü Fatigue

ü Fitness for Duty

ü Distraction

ü Pressure

ü Capability

ü Local practices

ü Situational awareness

ü Alerting

ü Culture

ü Complacency

ü Communications
M/V Vega Sagittarius
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Case Study 4: Engineering & Administrative Controls
AI-Capable Navigational Safety Decision Support

Å AI-based analysis of bridge (and E/R) data outputs: 

radar, AIS, ECDIS, engine and helm setting in 

conjunction with integrated camera systems:

ü Continual monitoring, detection and identification of 

vessels/objects and navigation hazards

ü Assess navigational risk to vessel relative to course, 

heading, speed and voyage route plan

ü Identify risks to bridge watch ï prompt 

acknowledgement and/or response

ü Can provide recommended navigation 

actions/responses to maintain safe passage

ü Support and augment crew bridge watch ï perform 

ñfatigue-inducing tasksò

ü Real-time data-supported navigational decision 

making rather than pure human situational 

assessment-based decision

M/V Rena
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Case Study 5: Engineering Controls
AI-Capable Fire Early Warning Detection CCTV

Å Vehicle Carrier Fire Safety ï Recent Casualties

Å Irrespective of whether Electric Vehicles, EVs or Internal 

Combustion Engine Vehicle ICEV, research indicates 

early detection may be critical to response 

effectiveness:
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ICEV or EVs. Experiments show that ICEV and EVs alike commonly 
reach their peak heat release rate in 6 to 10 minutes from onset of 
�(�]�Œ���X�_

Fire Response ï High Level Guidelines, Vehicle Carrier Safety Forum, 2025

ÅMOL installing Captainôs Eye AI CCTV/monitoring system 

on car decks of all new car carrier builds:

ü Uses AI to analyze CCTV imagery

üDetects ñanomaliesò 

ü Triggers early warning/alert to crew

ü Enables early response to contain/extinguish

ÅHiCAMS (Hyundai Heavy Industries) similar AI CCTV 

camera safety system

Captainôs Eye

M/V Fremantle Highway 

(2023)


