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Start and stop
Before starting the motor, the two main battery switches under the stairs must be turned on. The
motor is started from the motor instrument panel in the cockpit. First press on/off and when the
motor check is finished and the alarm sounds, press start. Stop the motor with Stop and then
on/off.
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Motor control panel
The motor seems to run very smoothly at 1800-2000 RPM where it uses about 2.9l/hour. The
approximate speed with the motor at different RPM is:

RPM

Speed

1500

5.1

1600

5.3

1700

5.6

1800

5.8

1900

6.1

2000

6.3

2100

6.4

2200

6.6

2300

6.7

2400

6.8

2500

6.9

At 1500-600 RPM, there is some cavitation noise from the propeller.
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Sailing
The boat has an Autoprop so when sailing the propeller must be prevented from rotating. This is
usually done by putting the gear in forward. In some cases it must be put in reverse. NB: More
should be added on sails and sailing.

Diesel
The main diesel tank is located in the keel. It contains 150 l. The spare diesel tank is located
under the left bunk (90 l). The motor operates from the main tank and the diesel from the spare
tank can be moved to the main tank by opening a valve just next to the spare tank. The two
tanks are filled from midship, left side, front for the spare tank and back for the main tank. Both
tanks have a gauge. The main tank now has a new sensor (April 2019) and should show correct
level. Since the gauge is a few cm from the bottom, there is still some left when showing empty.
When the gauge shows ¼ there is about 50l left. The gauge for the spare tank seems ok. The
intention is to use both tanks so old diesel is not kept in the spare tank.
The diesel goes through a prefilter with a water cup at the bottom, so it is easy to see if there is
any water in the diesel, see figure below. From the prefilter, the diesel goes to the diesel feeder
pump which contains a strainer. This could also be blocked but it is unlikely now that we have a
prefilter. The strainer can be taken out and cleaned. After the feeder pump the diesel goes
through the fine filter mounted on the motor. Surplus diesel after the diesel pump goes back to
the diesel tank.
If you run out of diesel in the main tank, put diesel from spare tank and bleed the system. Open
the bleeding screw and use hand pump to pump until diesel comes out without air bubbles The
bleeding screw (10 mm) is not as shown in manual but as seen in problems section.
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Diesel pre-filter, under the stairs.
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The main diesel tank with hoses. The wire to the left is to the gauge for diesel level, the thick
hose to the left is the air vent, the thin hose to the right top is the connection to the prefilter and
the one below, the return from the motor.

Communication
The VHF in the cockpit has been programmed with our MMSI number 257 035 130. Since the
VHF also has a GPS built in, the radio is ready for sending out an emergency call with our MMSI
number and position by pressing the emergency button. The radio is also receiving AIS
(Automatic Identification System) signals from other ships. This information is sent on to the
plotter but also displayed on the VHF screen, where information from the other ships can be
seen.
The VHF has DSC so it will sometimes receive alarms, mostly from the coastguard. The alarm
is cancelled by pushing the large channel button.
In addition there is a handheld VHF under the chart table. It is operating on normal batteries and
the batteries must be taken out when not in use since the VHF otherwise will drain the batteries.
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Motor
The motor is Volvo penta D2-55 with gearbox MS25A from 2015. The gearbox has a gear ratio
of 1:2.23. The propeller axis is 30 mm, taper 1:10, woodruff key=10x60mm, propeller is right
hand drive. The gearbox was put in new in 2018.
The motor should use very little motor oil and it should not be necessary to add oil for around
50-100 hours. The gearbox should not use oil at all. IT IS USING THE SAME KIND OF OIL AS
THE MOTOR, NOT HEAVY GEAR OIL. The cooling liquid should be between min and max. It
seems that if the level is near max, the motor uses the liquid while if the level is near the
minimum (see picture below), it does not consume liquid. So keep it low.

Cooling liquid near minimum mark, the yellow metal pin sticking out..

Water
The boat has 2 tanks. The main tank contains 300 l and the spare tank 80 l. The main tank has
a gauge and it seems quite accurate.. The spare tank has no gauge. The main tank is filled
from the right hand side of the boat and the spare tank from the front. The spare tank is located
in front of the boat and is higher than the main tank, which is in the keel. In order to use the
spare tank, the water must flow to the main tank by opening the valve under the floor in the front
cabin.
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Location of valve for spare tank

Safety
Life vests
All vests are under the right hand bunk in the front cabin. There are 13 wests in total. 3 vests
have built in harness and there are 4 children wests, one of size 15-30 kg and 3 of 30-40 kg.

Liferaft
The liferaft is a Seago 6 person ISO 9650-2 which means it is certified for offshore use. It is
equipped with supplies for 24 hr (water etc). The liferaft was new as of April 2018.

Smoke detector
Located in the main cabin away from the kitchen to avoid alarms when cooking. It has a 5 year
battery so should last until 2024.

Gas detector
Located under the stairs. It is permanently on when the service battery is on. Its fuse is behind
the wall with the main switches. The detector should be replaced by 2025.The old gas detector
does not work and has been disconnected but not yet removed.
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Gas detector (right) and smoke detector (left).

VHF emergency call
The VHF has an emergency button. Lift the red lid and push the button and a Mayday and the
position of the boat and boat name will be transmitted. Wait for a response on channel 16.

Location of valves through the hull
In case of water coming in, it is important to know where all valves are.
There are 6 valves. From the front:

Water to toilet, under floor of front cabin. Also seen is the depth sensor (left) and the speed
sensor (front). The loose plastic tube has a plug to put into the speed sensor hole when the
speed sensor is taken out for cleaning. The cables are for the bow thruster.

9

From toilet sink, under the sink

From toilet and holding tank

Drain from deck, left side, in cupboard below instrument panel.
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Drain from the kitchen sink, below cupboard.This is a special hull fitting used for cooling the
fridge.
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For cooling water, in motor room.

All valves should be turned once during each visit to avoid that they become fixed.
Wood plugs for a broken valve are located under the chart table seat.

Bilge pumps
The are 2 bilge pumps, one electric and one manual. Both are placed over the diesel tank. The
bilge pump can be put in automatic operation or manual operation. In automatic operation there
is a level switch at the bottom of the bilge so the pump starts automatically when the water level
is more than about 10 cm. The electric pump is connected directly to the service battery so
when the main breaker is off, it still works. When leaving the boat for longer periods it should be
on automatic mode.
There are no spares for any of the pumps. The manual pump might clog up but is easy to
dismantle and clean.
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The manual pump is yellow and the electric pump is on the back wall. The handle for the
manual pump is on the wall to the left (not seen).

Electrical system
The system is based on the original HR installation with the addition of new circuit breakers.
The original system had fuses, the modified did not, now fuses have been added again.
The batteries are charged by the motor and the service batteries in addition, by the solar
panels. In addition to the service battery, there are batteries for bow thruster, front winch and
starter motor. These batteries are only charged by the motor and the 220V power supply (shore
power). The service battery has a capacity of 320 Ah, the winch battery 160Ah, the start battery
80Ah and the 24V bow thruster battery 70Ah at 24V.The total battery capacity is therefore high.
An overview of the schematics is seen below.
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Schematics of the electrical system. All units have a common negative ground except the bow
thruster which is isolated from the rest of the system with the 12 to 24V converter. The amp
meter shunt is in the negative connection to the service battery.

Batteries
There are 4 sets of batteries, starter battery, batteries for the bow thruster, battery for front
winch and service batteries. The starter battery and the service battery are in the rear cabin
under the bunks. The bow thruster and front winch batteries are under the bunks in the front.
The service battery and the starter battery can be turned off with the switches under the stairs,
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but the bow thruster batteries are always on. The start battery is only used for motor start, the
bow thruster battery only for the bow thruster while the service batteries are used for the rest
including the rear anchor winch.
The bow thruster battery and the front winch battery are located in the front to avoid power loss
with long cables.

4 service batteries.

Left: Bow thruster batteries: Right: front winch battery. All batteries in front are secured so they
cannot move in any direction.
The battery separator and main switches are seen below.
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The battery separator (right), the two main switches (top), fuses for bilge pump, light over sink
and in motor room and gas detector, switch for bilge pump (middle left) and common ground (far
left).
To get access to the above elements in the motor room, a plate with insulation in front of the
switches must be removed first. The plate is fixed with two screws near the motor room door.
Remove the screws, pull the plate down a bit and then pull it out through the door.

Monitoring the voltage of the batteries
All batteries have a voltmeter for monitoring the voltage. The service battery has in addition an
amp meter to measure current in or out of the battery. The starter, winch and bow thruster
battery voltmeters are located under the stairs and the voltmeters are turned on with a switch,
see figure below.
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The three voltmeters for monitoring thrust, winch and start batteries.

The connection of the 3 voltmeters under the stairs is seen below.

The connection of the three voltmeters under the stairs.
The voltmeters are powered by the battery it is connected to to measure voltage. Since the
voltmeters must be powered by 12V or less, the voltmeter connected to the 24V thruster battery
has a resistor in series to reduce the supply voltage.
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Remember to turn off the voltmeters when not used since they will eventually drain the batteries
when the motor is not running (like 1-2 months).
The battery monitor for the service battery is located with the instrument panel with the switches,
see figure below.

The voltage and and current in or out of the service battery. In the above example, the battery is
nearly fully charged (voltage is neax maximum charging voltage) and only 0.6 A goes into the
battery. When current goes out of the battery, the ampere will show a minus sign.
The amp meter requires an independent power source and was operated by a small DC-DC
converter, but it failed so now it uses a 9V battery, (currently two 4.5V batteries) located behind
the panel below the meter. The meter should be turned off when not in use with the switch
below the meter. Spare batteries are found in electronic box behind the instrument panel.
The total current in or out of the service battery is measured by the amp meter. So when the sun
is shining, it is usually positive, even with the fridge running while in the evening it will be
negative. When the motor is running after a long stop, it is seen that the charging current is
high. The amp meter is a very useful tool to follow the charging and discharging of the service
battery. In addition, the voltmeter measures the voltage of the service battery directly so the
voltage shown is not affected by voltage loss in wires.
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State of charge of the batteries and charging voltage
The state of charge of a battery can be deduced from the unloaded voltage of the battery. So,
some time after the battery has been charged and little or, no current, is being used, the battery
voltage will show the state of charge approximately as (double for 24V batteries):
12.8 100 %
12.6 80%
12.4 60 %
12.2 40 %
12.0 20 %
11.8 0 %
The voltage is a bit dependent on manufacturer of battery and temperature. Standard lead acid
batteries, as used in Hera II, do not support many discharges below 20-40% so the unloaded
voltage should not drop much below 12.2V.
When the motor is running, the charging voltage should reach 14V or a bit more. If the voltage
remains below 13V, there is a problem with the charging system.

Solar panels
There are 3 solar panels: The main panel (120W) is mounted on a pole at the back end of the
boat and two small panels (35W together) are on the side below the windshield. They are
connected to the service battery through a MPPT (maximum power point tracking) regulator.
The connection is as shown below.
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Solar panel interconnection.
The diodes are installed to prevent one panel to leak current into another and are often built into
the solar panel. It is unknown if the main panel has a diode but since the other 2 have diodes, it
should be ok.
The MPPT regulator will maximize the input power so the charging current will, most of the time,
be larger than the current given by the solar panels. This is because the panel gives out up to
20-21V output but the battery only needs 14V to charge. The regulator display gives information
about several parameters: Voltage at solar panel, current from solar panel, voltage at service
battery, charging current to service battery and total number of kwh charged since last reset.
The remaining parameter shown are not relevant since the output from the service battery is not
passing through the regulator.
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Solar panel regulator. The sockets below are for 12 to 220V converter power (top) and shore
power (bottom).
If the main solar panel is rotated to follow the sun about every 3 hours, it seems that the solar
panels will produce more power than needed even with the fridge running all the time.
If there is a lot of wind or when leaving the boat, put the panel in a horizontal position to
minimize the effect of the wind and maximize the charging.

Fuses
All (or nearly all) circuits now are protected by fuses. Most fuses are in the cupboard behind the
breaker panel, see figure below. Spare fuses are in a box in the cupboard behind the breaker
panel. Some fuses in the main fuse panel are used for several equipment units:
12V socket in bathroom: Cabin lights
Compass light: Breakers
Light in cockpit: VHF
21

12V socket in cockpit: Instruments COP.
In addition there are fuses located near some individual units:
Fridge: Located under the kitchen sink
Radio: It also has a fuse directly on the radio..
12 to 24V converter, input and output: Located with the converter just above the diesel tank.
Bilge pump: located with the main switches.
12 to 220V converter: It has an external 50A automatic fuse and an internal fuse (150 A)
which cannot be replaced.
Shore power 220V to 12V has two 40A automatic fuses sitting next to the power supply.
Lights above sink and in motor room, gas detector: Located with main switches for batteries.

Two fuse panels inside of door with switches. Spare fuses are in cupboard with the fuse panels.
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Automatic fuses for Winches and bow thruster

Automatic fuse for the bow thruster (black box) and its relay (white box). Located under front left
bunk under the cover plate. The hose is sea water for the toilet and the cables to the left are the
connection to the 24V battery.
The automatic fuse for the front winch is located on the wall in the front cabin.

Stern winch: it must be turned on on a box in cupboard in rear cabin where also the automatic
fuse is located.

Switch and automatic fuse for he stern winch, in rear cabin cupboard.
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Fridge
The fridge got a new, used compressor April 2018. Apparently this compressor has different
options from the old compressor since only the green light works (and is on all the time) so it is
not possible to see if the compressor is running or not. It also seems that automatic and manual
settings are not the same as before. It seems that the manual setting works ok. The fridge now
has a thermometer with a display outside so it is possible to follow the temperature. Using the
manual setting, the temperature can be regulated between approximately -2 and 10 degrees.
The fridge has a fuse under the sink. Currently the fridge is connected directly to the service
battery so even when the main switch is off, it is possible to run the fridge. To be fixed.

Fridge thermometer
Use manual setting on fridge.
The new compressor was delivered by Liakos Dimitris, Liakos Marine Service, Vonitsa, tel
+306983046183. We have one year guarantee, promised verbally.

Car radio and outdoor thermometer
The radio is connected to all 4 speakers and is a standard FM radio with input from a memory
stick. The antenna is behind the radio. Next to the radio is the in and outdoor thermometer.
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In and outdoor thermometer, radio and location of outdoor sensor in cockpit.

Bow thruster
This is operated from the cockpit, where it is turned on and off and operated. The bow thruster
is using 24V and it is located outside the boat. It is a Sleipner Exturn 230s installed 05/02/2015.
The power is 2300 W or 3.1 HP. The charging circuit for the 24V battery is shown below:

Bow thruster charging elements.
The 24V battery is charged from the 12V generator using a 12 to 24V converter (see figure
below). The converter is connected to the generator through a fuse and it can accept at most
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20A input current. The output is connected to the 24 battery through a fuse and a 0.25 ohm
resistor and can generate at most 10A of charging current.

The 12 to 24V converter. There are fuses on input and output. The white square is the 0.25 ohm
resistor. The box has a small green light indicting power on the 24V battery.
The converter has an internal overload protection. When the bow thruster has been used (or is
used), the generator will try to charge with more than 10A and the converter will shut down. In
order to prevent this, the 0.25 ohm resistor has been installed to limit the charging current. This
means that the 24V battery will be charged more slowly than without the resistor, but since it is
little used, it does not matter, it is more important to protect the converter from too much
overload. The converter has been adjusted internally to give out 28V.
When leaving the boat for months without the motor running, disconnect the 24V battery from
the converter since the small green light will empty the battery. The battery is disconnected by
taking out the fuse to the 24V battery.

220V converter
The 12 to 220V converter is located in the cupboard behind the 220V sockets. It is turned on
with a switch on its side. Use position 1, the other position is for automatic operation, which
requires a minim load so it might not work for all equipment.
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The 12 to 220V AC converter. Note the position 1 to use, the green light will then be turned
on.The converter output is protected with a 50A automatic fuse seen to the right. On top is seen
the fuse on the 220V shore power input.
It has a nominal capacity of 800W and provides a pure sine wave output so it can be used with
all types of equipment. It seems to have been installed with slightly undersized cables and it
should not be used with more than 500W continuous power. However, using 500W will soon
drain the battery since this corresponds to about 50A current. The converter has an external
50A automatic fuse and there is a 150A internal fuse, which apparently cannot be replaced.
Remember to turn the converter off when not in use since it uses 0.5A with nothing connected.
If the converter is overloaded, it will shut down. DO NOT CONNECT THE VACUUM CLEANER
OR HAIRDRYER TO THE CONVERTER, it uses too much power.
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Smaller loads can be operated for a long time. The small fan in the boat used 16W so about
1.5A so this would only drain 15Ah for 10 hours.
The converter is connected directly to the service battery without passing the main switch so
remember to turn it off when the service battery is disconnected.

Shore power
The shore power socket is located in the cockpit. It connects the 220V to the 12V power supply
located in the rear cupboard ( see previous figure and next figure). 220V can then ONLY be
taken out directly near the instrument panel, see figure with solar panel regulator. There are
some 200V sockets here and there in the boat but they are not connected to shore power and
remain from an earlier installation, should be removed.
The 12V output from the power supply has a built in battery separator and can be connected to
3 independent batteries. Prior to May 2019 it was connected to the service battery and the start
battery. Now it is connected to the service battery and the generator through automatic fuses
(see electrical connection diagram). By connecting to the generator, all batteries can be charged
and the battery separator in the motor room is used. The connection to the service battery is
then in principle not needed but it has been left since the cable to generator (the old cable to the
starter battery) is undersized, should be replaced.
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12V power supply. The two automatic fuses on the output is seen to the right.

Instruments
Most instruments to use when under way are located in the cockpit, see figure below.
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Instruments in cockpit. From left: depth-speed, autopilot, plotter, VHF and wind.

Some of the instruments are turned on below with switch ‘Instrument COP’. This will give power
to the wind, depth, plotter and display of autopilot. For using the autopilot, an additional switch
must be turned on below. The VHF always has power.

Plotter
The plotter is turned on with button lower right, then accept conditions. It will come up with the
screen it had when turned off, usually the map. If the home screen comes up (shows icons for
chart or sonar), press Chart to get the map or press top right icon to get chart and sonar
together.
The plotter uses C-map and it has been updated to the latest software (April 2018), however,
the manual is a bit older.
The plotter has been set up to always show north up and the position line (blue) in front of the
boat is 10 miles long. It will show the track followed with a red line. When the VHF is on, other
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ships with AIS will be shown as larger triangles pointing in the direction the ship moves. Some
map operations:
Zoom: use + and - buttons. It will zoom centered at the position of the crosshair.
Distance and direction from current position to another location: touch the screen and the cross
hair comes up and distance and direction are seen in lower left corner.
Move the map: touch the screen and drag the map.
Put boat in the middle of the screen and remove cross hair: touch ‘Clear cursor’ on top right of
screen.
Information on AIS targets: touch the ais symbol and the name or number of the ship is shown.
Touch the name or number, a page with full information comes up. The most important is CPA
(closest point of approach) which show how close you pass the ship if both keep the same
speed and direction.
System controls: press on-off button shortly.

Our boat going west is shown with the small closed triangle. Behind is seen the red trace and in
front a part of the position line (blue). Below is a ship (AIS target) going east shown with an
open triangle and a dotted line.
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Sonar
If plotter is showing the map, press Home screen button (upper right hand corner) to get option
and then press Sonar on the screen. The sonar can also show fish.

Autopilot
When turned on, it will show standby. Fix the belt at the steering wheel and press auto and the
boat will continue in the current direction. To change course 1 or 10 degrees, press respective
buttons. The headings shown on the autopilot and the plotter will be a few degrees different due
to the autopilot showing magnetic north and the other true north. A larger difference can be
observed when sailing or when there is cross current since the boat then is moving sidewards.
The sensitivity of the autopilot can be adjusted from 1 to 9, the value when turned on is 5.
Unless it is very quiet, this is too sensitive and the motor will be working too much. To
temporarily change the sensitivity, press +1 and -1 at the same time and the adjustment screen
comes up. Press +1 or -1 increase or decrease the sensitivity, respectively. Sensitivity 2 or 3
seems to be a good choice in most cases.

Depth and log
On top is shown depth. If the depth is more than about 100 m, the depth display will start to
blink to indicated that depth cannot be measured. The sonar can measure several hundreds of
m’s depth. The display shows speed and at the bottom there can be different information. To
cycle through that, press trip. The speed is measured with a paddlewheel located in front of the
boat and the accuracy of the speed will depend on how dirty the wheel is so the log might have
to be adjusted frequently:
1
2
3
3

Press depth and speed buttons simultaneously for 2 seconds
Press speed button until CF (correction factor) comes up at the bottom, the factor is near 1.5
Adjust the factor with the trip and reset buttons
Return to main screen by pressing depth and speed buttons

The correct speed can be estimated from the GPS speed on the plotter. Assuming no current
the GPS speed will be the correct speed through the water. If current, but no wind, to get the
correct speed through the water motor in one heading, notice the GPS speed. Then motor the
opposite direction and notice the GPS speed. The correct speed through the water will be the
average of the two speeds.
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VHF
The VHF is turned on by pressing the pwr/vol button. It will then come up with the display it had
when turned off.
Changing channels: Turn the large round knob, channel 16 by pressing red button shortly,
channel 9 by pressing longer. Or using the arrows on the handset.
Since the VHF has a built in GPS and AIS receivers, it can show SOG and COG and location of
other ships with AIS, independently of the plotter. To cycle through the two main displays, press
AIS button.
The AIS display shows a small map (no contours) with North up. The arrow in the middle shows
which way the boat is moving. The two rings show the distance to the boat, often at 5 and 10
miles (easy to change with the soft keys (keys with a ‘-’). Other boats with AIS will be shown
with a small dot with a direction arrow to show in which direction they move. A list of the boats
with names, CPA etc can be displayed with the soft keys (see manual), but it is easier on the
plotter.
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VHF display corresponding to the plotter display above. In the middle is seen our boat going
west, just below is the ship (AIS target) going east also seen in the plotter figure above. In
addition there is another ship going west seen about 8 miles to the west. In this example, the
VHF has been set up to show all AIS targets 10 miles from our boat. The display shows in
addition, position, speed and heading.

Location of stuff
Spare parts
Many larger spare parts are located under the right bunk in the rear cabin, some under the left
bunk. Smaller parts are in the cupboard under the contact panel. Most electrical parts are in the
cupboard with the breakers including electrical tools like soldering iron, voltmeter etc. other
parts are:
Cupboard:
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Parts for toilet
Wood screws
Gas regulator
Right bunk or behind:
Filters: Oil filter(1), diesel pre filter (2), diesel fine filter on motor (2).
Impellers (2).
Belt for generator.
Pump for toilet.
Couplings for fresh water system.
Dinghy repair
Wires
Extra cooling liquid
Anodes for propeller with screws and o-rings, nipple to grease propeller.
Grease gun for the propeller.
Oil pump to take out oil of gearbox or motor.
Pieces of wood and plywood.
Old propeller.
Motor insulation material.
Dinghy repair material.
Spare fresh water pump
Spare 12 to 24V converter
Left bunk:
Some hoses.
Bits and pieces.
Starter cables.
Wind scoop
Rat traps

Tools
Toolbox is in cupboard below switches
Larger tools or rarely used tools are in rear cabin, right hand bunk
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Location of other stuff
Plugs for pipes: Under seat for chart table.
Life harness slings: Under seat for chart table.
Sail repair: ------------------------------------------Elastic cords: --------------------------------------Glue, paint, grease etc: Cupboard in back of chart table.
Motor oil, cooling liquid etc: Cupboard under the chart table.

Problems
No power to start motor
Use starter cables and connect to service battery. If this is is also empty use front winch battery,
access behind main switch (plate with insulation must be taken off). DO NOT CONNECT TO
BOW THRUSTER BATTERY SINCE IT IS 24V and will burn the starter motor. Only the positive
cable is needed since batteries have common ground (except bow thruster battery).

Motor difficult to start and then stops
Could be air in the system. Open the air bleeding screw (10mm) and pump with the hand pump
until no bubbles come out, close bleeding screw, see figure below. Note the location of the
bleeding screw is different from the illustration in the manual.
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Hand pump (black rubber) for diesel and bleeding screw a bit down and left from pump.

Motor running irregularly or stops
Could be a blocked filter. It might be possible to keep it running by using the manual pump. If
the diesel flow is blocked by a filter, there will be no return of diesel to the tank. This can be
checked by taking off the return hose from the tank and see if any diesel comes out when the
motor is running. If no diesel comes out, a filter is blocked (most likely the pre-filter). Note we
have a special tool for hose clamps.

Fridge stops
Check the fuse under the sink, it has a bad connection. Also the connection to the fridge is a bit
loose, should be improved.

37

Last service or replacement of parts
In order to remember when things were done, here is an approximate list:
Motor service and filters: November 2018
Valves in motor: March 2018
Oil change in gearbox: April 2019
Motor cooling liquid: April 2018
Starter battery: May 2019
Front winch battery: May 2015
Bow thruster battery: February 2018
Service batteries: September 2017
Toilet pump: October 2017
Gas hoses: May 2019
Liferaft: New 2018
Outboard: New 2018
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