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Carbon

Reduction

Goals

Introduction International Maritime 
Organization

• Carbon intensity reduction 
40% (2030) and net-zero 
(2050)

Oil Operators

• Target timelines to reduce 
Scope 1 and Scope 2

• Decarbonization goals → 
contracting offshore 
vessels 



Offshore Vessel Owners
Improving energy efficiency

Methods

• EMS

• Emission fuel analytics & monitoring

• Minimize running equipment

• Closed bus operation

• Closed bus operation + Battery
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Ship Class Notation for Battery Application
Notations per class society

“BATTERY (POWER)”

“BATTERY (SAFETY)”

“ESS LiBATTERY”



Closed Bus 

Operation

Overview

Regulations

• Recover single loss within 2 minutes

• Backup generator: connected in 45 seconds

• Minimum Battery size: 1/3 of available power before failure

“BATTERY (POWER)”

• Accept Battery as redundancy

• Must always be connected and 
running / live

• Minimum 2 power sources from 
2 different redundancy groups

• Verification by FMEA

Battery Size

• Design as main power 
to supply DP Thruster

→ Safe termination

→ When running
only one engine



Improve Safety/ Redundancy 

use Battery in port, transit or 

zero emission areas for:

• blackout prevention

• fault ride-through 

• blackout recovery 

• backup generator

Closed Bus 

Operation

+ Battery

Diesel/Electric

+

Spinning 
Reserve

Peak 
Shaving

Dynamic
Performance

Strategic 
Loading

Features

Improve energy efficiency

and reduce emissions

• Battery supplies / absorbs demand 
peaks

• Engines run at near-constant load

• Fewer generators required

BenefitsOverview



Vessel 1 

DP-3
DNV “BATTERY (POWER)”

Use Case

Frequency
Power and 
Duration

Battery Design Profile

< 1x per year
6000 kW 
13 minutes

Fault ride through/
spinning reserve

25% of totalDP

40% of total
310 kW 
90 minutes

Port

35% of totalTransit



Vessel 2 

DP-2
DNV “BATTERY (POWER)”

Use Case

Frequency
Power and 
Duration

Battery Design Profile

< 1x per year
2200 kW 
10 minutes

Spinning Reserve

0.8 C
20 minutes

Peak Shaving



Vessel 3 

DP-2
ABS “ESS LiBATTERY”

Use Case

Frequency
Power and 
Duration

Battery Design Profile

8x per year
910 kW 
20 minutes

Spinning Reserve

SoC 
75%-89%

200 kW
10s continuous

Peak Shaving



Vessel 1 DP-3
DNV “BATTERY (POWER)”

Load Profile: ESS power, SoC, Genset

Fault ride through
/ spinning reserve

Array 1 (2 years operation): Max pack SoC (%) (2 years operation):



Peak Shaving
/ spinning reserve

Load Profile: ESS power, SoC, Genset

Array 1 (1 year operation): Max pack SoC (%) (3 days operation):

Vessel 2 DP-2
DNV “BATTERY (POWER)”



Peak Shaving
/ spinning reserve

Vessel 3 DP-2
ABS “ESS LiBATTERY”

Load Profile: ESS power, SoC, Genset

Array 1 (1 year operation): Max pack SoC (%) (2 months operation):



3 DP Vessels/Operations with Battery

Use Case Summary 

Less Fuel

One Running 
Engine

Reduced
Maintenance

Key Highlights

• Battery design and profile - Different 

• Power and duration comply with Class 

• Suitable for new build and retrofit

• Increased redundancy and safety

Examples reported from only a few years operation:

• 2 million liters of diesel per year (saving 30% fuel consumption)

• Measured fuel saving up to 40% in DP mode

• Operate at 80% of the DP operations with only one engine. This translates to 
lesser-running engines, providing additional savings on engine maintenance.

• Estimated 20% fuel savings compared to other standard diesel-electric units

• Fuel saving of 700,000 liters of diesel per year 

• Reduce the CO2 emission by 2,000 tonnes yearly

• The estimated reduction in emissions is 30 tons of NOx

Less Emissions



Events that

resulted in

safety

learnings

Safety



Highlights

• Seawater and high-voltage electrical

• Different vessel segments 
have different safety awareness

• Safety on system, vessel & operational level

• Internal emergency handling

• First responders

Lessons Learned
Battery safety in the

marine industry

Safety



Vessel safety

is a joint 

responsibility

Safety



Cell Balancing

Corvus Battery Management System
BMS enhances the basic cell chemistry

System Safety

Example

Specific
Energy

Specific
Power

Safety

Perform
ance

Life
Span

Cost (Availability of

high current)

(Wh/kg)

BMS cell balancing enhances 
performance, life span and safety

Monitoring and equalizing the voltages 
and state of charge among the cells helps 
to prevent damage and optimizes function



Cruise
and Yachts

Offshore
and Subsea

Tugs/Workboat/
Fishing/Research

Merchant
vessels

Car and
Passenger

ferries

Port 
equipment

Shore stations ++

Projects Operating hours MWh

185 41 132 168 76 202

>6 000 000875+ 750+

Thank You



THANK 
YOU
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TR gas is easily vented to external atmosphereCell-level Insulation

Passive Single-Cell Thermal Runaway Insulation
Integrated thermal runaway (TR) gas exhaust system

System Safety



Single Cell Thermal Runaway
Isolation

Cell-level
TR isolation

Module-level
TR isolation

T
e

m
p

Individual Cells

T
e

m
p

Individual Cells

Mimimum Class Level 
Requirement

Corvus Standard



The Corvus Orca Energy battery pack consists
of the following main components

Battery Pack 

 Battery Rack  

 Battery modules

 A pack disconnect module (PDM) 
containing Control and monitoring 
electronics as well as contactors
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Thermal Runaway Tests
Conducted by the Norwegian Maritime Authority

Norwegian Maritime 
Authority Test protocol#1

• All cells 100% SOC

• Safety disabled

• 3C overcharge 

• Cooling method: none

• Fire suppression: none

Rundskriv – Serie V, 12-2016 item 3.1.5



Monitors

Battery Management System
Safety at the software level

System Safety

Cell
Temperature

Voltage Current

Charge / 
Discharge Limits

Safety 
Disconnect

Key Benefits

Supports system safety, lifetime 
and operational predictability

Supports 
Lifetime



While
presenting…

20 min

4300L Diesel

13,3 tons of CO2

Thank you!


