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7.2

7.3

7.3.1

ELECTRICAL SYSTEM

INTRODUCTION

As standard, the electrical system comprises a DC-supply only, consisting of a single engine-
driven alternator charging in relay via an X-split diode, two heavy-duty 12-volt DC, 108 Ah
(amp/hour) batteries for engine starting / windlass and auxiliary / domestic use. The batteries are
fitted in a ventilated battery box located in the aft cabin beneath the double bunk. If fitted with
the shore-power* option, a ‘smart’ battery charger* can be used to charge the batteries when
‘hooked-up’ to an AC-supply. Battery circuits are fitted with isolating circuit breaker switches.

The main electrical switch panel located next to the chart area, houses the circuit breaker switches
for the electrical equipment fitted to your Moody 42, indicator lights, battery state indicators
(voltmeters) and water / fuel tank gauges. Earth bonding is described in chapter 5.

ELECTRICAL SAFETY AND PROTECTION

The electrical systems designed into the Moody 42 are all installed to be ‘fail safe’ through the use
miniature circuit breaker switches. However, to protect yourself and your crew against electrical
hazard ensure that you and your crew:

a) Turn off equipment at the main switch panel and / or battery master switches prior to
connecting, disconnecting or attempting to service any item of electrical equipment.

b) Follow the procedures in the order given in this handbook and in the OEM’s literature.

c) Isolate and repair any damaged equipment or wiring before using them again.

d) Do not modify the yachts electrical systems. A qualified marine electrical technician who

should update any electrical drawings afterwards should only perform Service and maintenance.

e) Ensure that any work undertaken on the electrical system incorporates only double
insulated or three-wire protected electrical appliances.

f) Connect all metallic appliance housings and / or enclosures to the yacht’s earth bonding
circuit (protective conductive circuit) - the green with yellow stripe conductor.

DC-POWER / 12-VOLT SYSTEM

The DC system comprises a 12-volt negative earth system. 12-volts refers to the system’s
nominal voltage. Actual voltage readings obtained will vary according to the state of charge of
the battery bank.

The battery isolation switches provide isolation for the engine, windlass and the auxiliary /
domestic systems.

Low voltage equipment including the windlass, bow thruster* and autopilot* are all connected to
the DC-system via miniature circuit breaker switches fitted to the main electrical switch panel and
auxiliary enclosures (see figures 7.1 and 7.2).

Batteries

Repeatedly allowing batteries to become heavily discharged before recharging will greatly shorten
their life. Exercising the engine regularly and leaving when fitted, the ‘smart’ battery charger*
switched on wherever possible will help prevent this.
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7.3.2

Figure 7.1 — Main Electrical Switch Panel
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While the output regulation of the optional charger will minimise battery gassing and water loss,
monthly checks of the electrolyte level is recommended. Some water loss is an inevitable aspect of
the charging process and maintaining the correct electrolyte level in your batteries is the most
important thing you can do to assure their maximum performance and long life.

FIRE RISK! ~ never allow an open flame or electrical sparks near batteries. Never smoke in
proximity to the batteries. The batteries give off hydrogen gas during charging which when mixed
with air can form an explosive gas - oxyhydrogen. This gas is easily ignited and highly volatile.
Incorrect connection of the battery can cause a single spark, which is sufficient to cause an
explosion with resulting damage. Refer to the instructions given in the OEM’s literature.

CAUTION! ~ always use protective goggles when charging and handling batteries. The battery
electrolyte should it leak contains extremely corrosive sulphuric acid. If electrolyte should come into
contact with the skin, immediately wash with soap and plenty of water. If electrolyte comes into contact
with the eyes, immediately flush with plenty of water and obtain medical assistance without delay.

ELECTRICAL HAZARD! ~ never mix up the positive and negative battery terminals when
installing. Incorrect installation can result in serious damage to electrical equipment. Never interfere
with the terminals when the engine is being started or is running. Refer to wiring diagrams.

Battery Charging - alternator

Battery charging is undertaken by an engine driven 14-volt alternator charging through an X-split
diode (see figure 7.3\). Battery charging is required when the open circuit voltage (all DC-equipment
turned off) drops below 12.2-volts. Furthermore, if the voltage on a bank of batteries is allowed to
drop below 10.5-volts, the batteries will be permanently damaged - never recovering their full
capacity and failing prematurely. Voltmeter gauges are provided on the main electrical switch panel
for monitoring battery condition.
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Figure 7.2 — DC-System Wiring Schematic
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7.3.3

Figure 7.3 — X-Split Diode / Alternator Charging Circuit
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When charging the batteries, the charging current reaches its maximum level immediately after
engine starting and then gradually decreases as the batteries become charged. Charging voltages as
high as 13.5-volts can be observed as a normal part of the charging process.

Charging time can be anything from one to three or more hours per day, depending on battery
usage the windlass, bow thruster* and autopilot systems* when fitted can use a fair amount of
power - remember it is the accumulative amp/hour drain of all the DC-equipment that has to be
replenished. Disciplining yourself and your crew to only leave on essential cabin lights and other
power drains will always be helpful.

CAUTION! ~ the engine should not be run for either propulsion or charging batteries at excessive
heel angles. Check the figures given for your engine in the OEM’s literature and do not exceed
them. When running with the yacht heeled, the oil pressure should be watched very carefully. If
motor sailing, you should bring the yacht onto an even keel approximately every 20 minutes for a
few minutes to help oil lubrication. This caution also applies to generators®.

Miniature circuit breakers and the main electrical switch panel

The main electrical switch panel provides an array of labelled ‘power on’ switches for each
unique circuit (item of equipment), each switch is protected by a dedicated miniature circuit
breaker or MCB. The main electrical switch panel is wired via a distribution board. See figures
7.2 and 7.3.
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These switches protect the circuits and equipment by automatically tripping to break the circuit
when overloaded or following a short circuit due to a defect in the equipment. If a circuit trips, the
circuit / equipment should be investigated for any faults and repaired as soon as possible.
Depressing the tripped switch will reset the MCB.

To conserve power and as a matter of safe practice, it is recommended that circuits are switched off
when they are not required.

Electrical wiring

Preformed looms provide electrical wiring. Terminations are coded both ends for ease of
identification. All onboard wiring conforms to both EC and BS standards. Wiring looms are
securely fixed to the hull and bulkheads to escape chafe through the yacht’s movement at sea. AC
looms* when fitted are secured to the hull inside conduits and the DC looms are black taped.

Reserved cable runs / conduits

Depending on the amount of optional equipment fitted to the yacht, there may be spare MCBs on
the main electrical switch panel for additional electrical equipment. Reserved cable runs for the
yacht are in the form of moulded conduits and will have a mouse line (feed line) left installed to aid
the ‘pulling through’ of electrical cables.

AC POWER - SHOREPOWER*, GENERATOR SET* AND BATTERY CHARGER*

When fitted, the AC-system comprises a 240 / 220-volt shore support system with spur-main,
40-amp ‘smart’ battery charger* and a calorifier immersion heater®. A 240 / 220-volt
generator* is also available as an option. Mains outlet sockets are provided in the saloon,
galley and each cabin including electric shaver sockets in shower / toilet compartments. The
system is fitted with circuit breaker switches on the main electrical switch panel (see figures
7.2 and 7.3). The AC-system is earthed bonded by cable via a keel stud. See chapter 5.

AC Power - shorepower*

The AC-system is powered by direct coupling to a shore based mains supply or by a diesel
powered generator set* when fitted, enabling the AC-powered appliances onboard to be used at any
time. When shorepower and a generator are both fitted, AC-power is selectable by a switch
mounted on the main electrical switch panel. The panel is provided with LEDs to highlight their
availability. Both ‘SHOREPOWER’ and ‘GENERATOR’* can be available but only one can be
selected. An annotated red LED shows whether or not the shorepower polarity is correct.

Before hooking-up to a shorepower supply, you should be aware of the differing shorepower voltages
supplied worldwide. Take advice from the dockside staff in a new harbour before connecting up.
Three-phase AC-shorepower supplies should never be connected under any circumstances.

ELECTRICAL HAZARD! ~ AC-power at yacht generated and dockside voltages can be fatal if
used incorrectly or if the system is poorly maintained.

Hooking-up and using shorepower*

The correct selection of shorepower supply is made difficult by varying plug and connector
standards around the world. Be absolutely sure of the nature and correctness of the mains supply
before connecting up. To allow for these variations you can make up a short in-line socket with a
wire tail to allow the purchase of a local plug adapter. Always use a local electrician to wire the tail
rather than rewiring the yacht's shorepower lead each time you arrive in a new port. This will
ensure that the integrity of the shore supply lead is not compromised.
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7.4.3

To switch on the shorepower supply lift the circuit breaker switch below the polarity test LED (see
figure 7.2). To check whether the AC-circuit breaker is working correctly, depress the “TEST’
button located on the same switch.

When connecting and disconnecting to a shorepower supply, you can minimise the risk of electrical
shock and fire hazards by:

a) Ensuring that the shorepower system is switched off before connecting or disconnecting
the shore lead.

b) Connecting the shorepower lead at the yacht end before connecting to the mains supply.

c) Keeping shorepower leads away from the water. Never use the shorepower cable until

fully dry should a connector accidentally fall in the water

c) Ensuring that the polarity is OK before attempting to use the shore supply - the polarity
test checks the mains supply for continuity with the yacht’s AC-system. Connect up the
shore supply lead without switching on the AC-system and the polarity test LED will
illuminate when the supply is compatible. If the supply is not compatible, you should
consult the harbour master or a local electrician about a suitable adapter for your
shorepower lead.

d) Once the shorepower lead has been connected to the mains and the polarity test has
proved suitable, the various AC-circuits can be switched on. The function of each
switch is clearly labelled.

) Disconnecting the shorepower lead at the mains before disconnecting from the yacht,
g) Securing the shorepower deck socket after use to avoid the ingress of water.

ELECTRICAL HAZARD! ~ make sure that the shore voltage and phase matches with the

installation fitted to your yacht. Misuse of supply can compromise the earth circuit on the yacht and
expose all on board to the risk of an electrical shock hazard.

ELECTRICAL HAZARD! ~ some European countries and marinas supply low voltage power, which

can be less than 30-amps or even as low as 10-amps, which could damage your AC equipment. Check
your AC circuit power supply before using. Voltages and phases are not interchangeable. Also, beware
that some equipment start-up loads are greater than their running loads. Do not switch on more than one
item of equipment at a time and allow a few minutes between switching on the next item.

ELECTRICAL HAZARD! ~ unless a suitable earth is provided, the shorepower system and
onboard AC-equipment should never be used when the yacht is hauled-out and kept ashore.

Generator set*

The generator handbook supplied by the OEM contains instructions for the safe operation and
maintenance of the generator set. You are advised to read this literature in conjunction with
chapter 5 before using the generator set.

Battery Charger*

The battery charger fitted to the Moody 42 is referred to as a ‘smart’ charger as it features a three-
stage charge regimen to allow the fastest possible recharge time without loss of electrolyte. This
three-stage regimen is initiated each time AC is first applied, when drained batteries are most likely
to be encountered.
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The regimen proceeds as follows:

1. Bulk Charge - When batteries are significantly discharged the charger responds initially by
delivering a high amount of DC-current, at or near the charger's maximum rated output, in
order to rapidly replenish them. It is during this stage that charging current is maintained at a
high level as battery voltage increases. Bulk charging continues until battery voltage reaches
the ‘charge’ voltage level (where batteries are at about 75-80% of capacity). A current limit
circuit prevents charger overload during this maximum output stage.

2. Absorption Charge - During this second stage of the charge cycle, battery voltage is
maintained at the ‘charge’ voltage level. Output current begins to taper off as the battery plates
become saturated. Charge voltage is maintained until the current sensing circuit detects that
output current has tapered to about 5-15 % of charger rating (absorption charge may also be
ended by the time-out circuit, see Section 3). At this point, the batteries are at about 95 % of
full charge and the charger switches to the third and final stage of the charge cycle.

3. Float Charge - For extended battery life the charger then automatically switches to a lower
float voltage level. This float charge keeps batteries at peak condition without overcharging.
The charger may be left in this stage for months without attention (though periodic checks of
electrolyte level in flooded batteries is recommended).

Start-Up

Observe the ammeter on the unit casing. This gauge displays the total DC-output of the charger,
through all banks. It will give some indication of the overall state of charge of your batteries. If the
meter is reading mid-scale or higher, it is an indication that the batteries are in a relatively low state
of charge. The charger, sensing this, is supplying high current to the batteries. If the meter needle is
at or near the bottom of the scale, the batteries are at or nearing full charge.

As current is demanded from the battery system, the charger will automatically increase its output
in response to the increased load demand. When load current exceeds 10-20 % of the charger's
rated capacity, the charger will go into the absorption mode and remain there until current drops
below 5-15 % of capacity or until the time-out circuit cycle is complete.

The ‘smart’ charger is self-limiting and will rarely blow an input fuse. If the input fuse should blow
upon first application of power, disconnect the AC-power supply to the charger and consult the
OEM’s literature.

If the input fuse does need replacing, be sure to replace it with the same type and value. The fuse
value is specified on the lower left hand corner of the charger front panel.

Proper Load Sizing

The charger is rated for continuous duty (24-hours a day, seven days a week). While the charger
cannot be damaged by overloads that exceed this continuous rating, excessive load demands may
draw battery voltage down faster than the charger can re-supply it. If battery voltage continues to
drop and the output current is at maximum while the charger is in service, check to see that your
average DC loads are not exceeding the charger's rated output.

DC-Output

Subject to an AC-supply, the charger’s circuitry will provide an extremely well filtered DC-output.
Therefore, the charger, in emergency, is able to power virtually any DC equipment (within the
unit's rating) without the need for batteries. All but the most sensitive DC powered electronic
devices will function normally as if powered by a battery. In addition, the current limiting circuitry
enables the charger to handle the high start-up surges associated with inductive loads, such as DC
motors in radar sets.
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