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      Have you ever been in a situation 
where you wished you had extra 
propulsion power available? But you 
had to wait until the next engine was 
pre-lubricated and cranked? 
In such a situation, a set of propulsion 
batteries can deliver the power you 
need without having to wait. The 
batteries assist the power plant in a 
hybrid solution.

      Is your ship using at changing 
speeds with the engine load 
constantly changing between low 
and high load? 
At low load you could stop an 
engine to save fuel. At the next peak 
demanding high power, you need to 
start the engine again. This causes 
additional wear on the engine starters 
and consumes additional fuel. In such 
situation, a peak shaving application 
with batteries can help you to store 
energy in the batteries at low engine 
load, and use this stored energy to fill 
in the power demand at peaks. This 
way you spread the consumed energy 
over a longer period. The big benefit 
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is that the engines are used in their 
optimum working area where they 
consume the least amount of fuel per 
kilowatt delivered. The batteries are 
used in a hybrid peak shaving solution.

      Do you have a specific job to 
fulfil with electric propulsion where 
normally one generator set is 
sufficient?
But because of safety reasons you 
cannot rely on one single engine. With 
starting a second set you add safety. 
But, at the same time both engines are 
running at low load. At low load the 
engines are running less efficient as 
they consume more fuel for each kw 
of power delivered. Also, at low load 
the exhaust gasses stay low which can 
cause fouling of the internal system. 
Exhaust gas treatment systems are 
usually requiring sufficient heat at 
their inlet so the chemical process of 
exhaust cleaning can be used. In such 
situations, a set of batteries could be 
allowed as additional set of power, 
serving as a large UPS that is capable 
of supplying propulsion power.

      Does your customer require to 
operate your ship in areas where 
low emission is required? Or even no 
emission is allowed? 
Maybe even low noise emission is 
one of the requirements. Think of 
city centers where maintenance and 
inspections on bridges and canals are 
required.  Usually the vessels for this 
kind of operations work on short trips. 
A set of batteries can be sufficient as 
the main power source, with a small 
generator set as a backup in case 
the work needs a bit more time than 
foreseen and battery state of charge 
is running low. The batteries are used 
as main source of power with the 
generator in a hybrid solution.

      Want to save on engine running 
hours which also reduces the costs of 
maintenance of the engines? 
In situations where you would 
normally start a second engine you 
can consider a hybrid solution using a 
battery system.

The hybrid systems delivered by Van 
der Leun solve the problems for the 
situations described above!
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Figure 1: the bridge of a modern hybrid ferry

Take an example, a road ferry for short 
routes. It sails daily in a limited area. 
Crossings are short requiring high 
power. When unloading and loading 
passenger and cars propulsion is set to 
low speed.

From the navigator station there is no 
difference in controls. The demand of 
the thruster levers is followed up by 
the thrusters. The Power Management 
System in combination with the Energy 
Management System takes care of 

supplying the power. 
For the navigator, there is no difference 
in ships behavior. The technical 
installation however, is designed with 
electric propulsion and a hybrid power 
plant.

Introduction
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Design:

Designed according marine or industrial standards with the highest regards for safety, reliability and user-friendly operation.

Quality standards:

      ISO 9001:2018
      IEC 60092: Electrical installations in Ships.  
      IEC 60533: Electromagnetic Compatibility (EMC) 
      IEC 61439: Standard for low voltage switchgear and control gear assemblies

Classification & certification:

Marine certification according rules & regulations of:

FAT:

Factory Acceptance Test (FAT) with customer and classification society.

Warranty:

The product(s) in this brochure are (under normal use and service) warranted to be free of defects arising out of quality, 
workmanship and materials for a period of 12 months after handing over of the vessel or 18 months after date of delivery of 
the equipment (whichever comes first).

Maintenance & Service:

      Global network
      24/7 service
      Preventive maintenance contracts 

Spare parts:

Upon request we offer spare parts.

General Information
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more than one string of batteries. 
This adds safety. The EMS takes care 
of balancing the SOC between the sets 
when charging and discharging.

      Collecting data
Another important task of EMS is 
usually collecting data from the battery 
systems and presenting these values in 
clear, understandable ways. Voltages 
between cells can differ, temperature 
of each cell is monitored. 

A deviation in voltage of temperature 
can be compared to oil pressure 
and temperature deviations on a 
conventional combustion engine. 
Classification Societies require that 
these values are available at the 
operating station.

      Energy Management System
Systems using batteries for propulsion 
often require an additional Energy 
Management System (EMS) to assist 
the power management system (PMS). 

The PMS protects equipment from 
overload. Start and stop generators 
when necessary. An EMS for hybrid 
solutions is constantly checking power 
sources. Decisions have to be made 
based on engine load and state-of-
charge of the batteries. 

When battery SOC runs low, action is 
necessary (start gen set). This is a task 
preferred to be done by an automation 
system so the navigator does not have 
to worry about charging batteries or 
power sources. It is preferred to use 

Hybrid Solutions

Key features:
      Fuel saving
      Emission reduction
      Silent operation
      Additional safety by spinning reserve on batteries.
      Easy to operate
      Easy to read

      Interface to the battery system
The EMS is also used to interface 
the battery system with the power 
converter which is necessary to adapt 
the battery voltage to the bus voltage. 
The battery voltage becomes lower 
at reduced SOC. The bus voltage, AC 
or DC: we need to keep that within a 
normal operating range. 

The EMS processes signals from battery 
system and PMS and adjusts settings 
to the power converter. In situations 
where a battery system issues a power 
limit as a safety precaution, the EMS 
responds on this by taking action and 
informing the operator if necessary. 
The PMS receives a signal to start an 
extra generator, for example.
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With a hybrid solution, it is possible to 
use the batteries to fill in the periods 
when power demand is high. During 
phases of low power demand the 
batteries are charged again. 

The second engine is not required. The 
first engine runs at 55-70% load. The 
batteries are used as a power buffer.

Figure 3: hybrid system peak shaving

At the start of the day, the power 
management system can handle the 
power demand on a single generator 
(blue line in lower graph). At increasing 
power demand, a single generator is 
not capable of delivering power.

 And the second engine is started. Now 
both generators are load sharing. Both 
engines run repeatedly at low load 
after which load is increased to 55-
60%.

Figure 2: variations in power demand

An example of power usage on a conventional electric propulsion installation:

Hybrid Solutions
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Layout:

The engineer’s dashboard presents the state of the installation in a logical way and focusses on readability, using large 
symbols and quiet colors where possible. 

Each battery set shows you the status of actual charge level and power delivered or charging power. The central power 
meter is designed by Van der Leun to inform the operator in an easy way to read  about the status of the power plant.

Operation mode

Figure 4: engineer's dashboard

Power delivered by engine(s)

Power delivered by batteries

Available power

Total power demand

Hybrid Solutions
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Figure 6: overview battery system Figure 7: detailed battery status

To inform the operator about the status of the battery system, the automation system collects all data and presents it on 
screen. From these pages, it is possible to connect and disconnect the batteries. Detailed information is available via the side 
window. Presentation of this information is required by classification societies.

Figure 5: safeties when batteries run low

The picture below gives you a real-life example of sailing on batteries only. It is to demonstrate that the operator is warned 
long before the battery charge level is exhausted. The symbols representing the batteries changes color first to yellow and 
red.

Then power management requests for power reduction. In case the navigator would not respond the system changes back 
to generator operation to prevent blackouts.

Bright colors are 
used to attract 
the attention of 
the engineer.

      

Hybrid Solutions
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An example on an engine room with switchboards for electric propulsion and hybrid technology:

Figure 8: switchboards for electric propulsion

Automations systems with hybrid 
applications are preferred to co-
operate with each other. A PMS 
protects equipment. The AMS notifies 
the operator. The EMS can make a 
decision to request an additional 
engine. Or to start charging the 
batteries so they will be available for 
continues use.

Ships using hybrid propulsion are 
usually based on electric power plants 
and distributions systems. This adds 
some solid-state components. The 
choice between AC or DC distribution 
is made in the design phase based on 
the requirements of usage. From this 
follows a system configuration.
Of course, it is also possible to add a 

hybrid solution in an existing ship as a 
retrofit.

Van der leun is your partner for 
designing the system, engineering of 
switchboard and automation systems. 
Switchboards are built and tested in 
our own workshops and prepared for 
commissioning on site.

Hybrid Solutions

"A hybrid system can only work 
properly when it is built as a complete 
installation of switch boards, control 
cabinets and operator panels. "    

 
Kees Bronkhorst, Software engineer
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