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Project Structure  

1st year – Roadmap on LNG as a fuel applied to Brazilian conditions 

- American Bureau of Shipping - Technical Contributor (NDA) 

2nd year – Assessment of the use of LNG as a fuel and hybrid energy systems 
(combustion engines and batteries) in PSV vessels. 

Efficiency 

Pollutants Emissions 

LNG as a Fuel 

Battery 

Greenhouse Gases 

3rd year – Assessment LNG as a fuel for Push-

Convoy – Brazilian North Inland waterway. 

 

 

- EDISON CHOUEST OFFSHORE- Technical Contributor (NDA) 



RESEARCH CENTRE FOR GAS INNOVATION 

Operational profile 
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Harbour 

Transit (258NM) 

Transit (258NM) 

DP 

DP 

Stand-by 

FPSO Espírito Santo 

FPSO Fluminense 

• PSV Operational Description 

– Operating Region: Campos Basin 

– Deadweight Capacity: 4500DWT 

– Voyage Speed: 11kn (Eco 8kn) 

– Dynamic Position System: Class 2 

NW – Nice Weather 
MW – Mixed Weather 

Açu Port 
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Diesel Electric System – Single Line Diagram 

Gen 1 
1702 KW 
720 rpm 
690V / 
60Hz 

Diesel Engine 
? KW 

1800 rpm 

Gen 3 
1702 KW 
720 rpm 
690V / 
60Hz 

Gen 4 
1702 KW 
720 rpm 
690V / 
60Hz 

Harb Gen 
500 KW 

1800 rpm 
690V / 60Hz 

Bow Tunnel Thr. 
813 KW 

0 – 800 rpm 

Bow Tunnel Thr. 
813 KW 

0 – 800 rpm 

Azimuth Thr. 
2159 KW 

0 – 1200 rpm 

Azimuth Thr. 
2159 KW 

0 – 1200 rpm 

Retractable Thr. 
650 KW 

0 – 800 rpm 

Battery 1 
? kWh 

? C-rate 

Battery 2 
? kWh 

? C-rate 

Gen 2 
1702 KW 
720 rpm 
690V / 
60Hz 

DF Engine 2 
? KW 

720 rpm 

DF Engine 3 
? KW 

720 rpm 

DF Engine 4 
? KW 

720 rpm 

690V / 690V 690V / 690V 690V / 690V 690V / 690V 690V / 690V 

690V / 480V / 
220V 

690V / 480V / 
220V 

Bus 1 – 690V / 60 Hz Bus 2 – 690V / 60 Hz 

DF Engine 1 
? KW 

720 rpm 
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Battery - Performance Analysis Problem  

Battery as energy to increase the average load on 
engines (Battery Strategic Loading)   (High kWh) 

  

(Vasquez, 2016) 

Battery 
Discharging 

Battery 
charging 
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C-rate / SOC – State of Charge 
Definition 

6 

C-rate:  
 C-rate is a measure of the rate at which a 
battery is discharged relative to its maximum 
capacity. 
  
 C-rate 1C means that the discharge current will 
discharge the entire battery in 1 hour.  

State of Charge – SOC [%]:  
 An expression of the present battery capacity as 
a percentage of maximum capacity.  

 
 It is assumed the battery voltage is fixed and the 
charge stored is directly proportional to energy 
stored. 

Above SOCmax, the 
energy efficiency is 

decreasing 

Below SOCmin, occur 
rapid degradation (the 

batteries can 
deteriorate rapidly) 

C-rate = (Dis)charge / hour 

C-rate for charging with respect to the time of fully charged (Mjølhus, 2017). 
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Battery specifications (Corvus Energy) 

7 
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Battery dimensioning for PSV hybrid 
Operation Profile - Vasquez (2014) 

Loading in Port 

Laden Voyage 
DP operation 

Partial Load 
Voyage 

Stand-by 
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Battery dimensioning for PSV hybrid 
Loading in Port (Generator-set 25%) 
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Battery operation 
study with Pgen-set 
= 1246,19 kW and 
Ebattery = 950 kWh 
(based on the 
Operational Profile 
presented in 
Vasquez (2014)).  

Total capacity (battery) = 
950 kWh 

Estimated capacity 
(battery) = 808 kWh (based 

Operation Profile) 

Maximum Power (battery) 
= 654 kW 

Battery dimensioning for PSV hybrid 
DP (Genset 1246,19 kW – Average demand) 

C-rate = 0,69 (about 87 min)  
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1) Enhanced Dynamic Performance 

(Energy Applications)   
2) Peak Shaving (Power Applications) 
3) Spinning Reserve (Energy 

Applications)   
4) Strategic Loading (Power and/or 

Energy Applications) 
5) Zero Emissions Operation (Energy 

Application)   
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Peak Shaving concept for a hybrid 
vessel. 

Strategic Uses of Batteries in PSV Vessels 
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Battery 1017 kWh/2500 kW - Peak-Shaving 
Power demand [kW] and State of charge [%] 
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Battery 1017 kWh/2500 kW - Peak-Shaving – 
Gen-set 1 [kW] 
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Battery 1017 kWh/2500 kW - Peak-Shaving – 
Gen-set 2 [kW] 
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Battery 1017 kWh/2500 kW - Peak-Shaving – 
Gen-set 3 [kW] 



THANK YOU 


