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What not to do… 



Fusing 

The fuse protects the cable, not the device at the end. The Fuse must be 
at the start of the circuit and another if you drop cable size. 



Voltage: (E or V) Is the potential difference 
between 2 points in a circuit – e.g. across a 
battery. Voltage is the conduit to carry 
current. 

Current: (I) Amps Is the force that is 
carried by the voltage – eg. A strong 
running river has high current. A static 
river would have very little current. 

Power: (P) Watts Is E x I Volts x Amps that is 
the resultant power of that river. 

Resistance: (R) Ohms Is any resistance 
offered to the river. R = E / I Also think of it 
as load. 



Amps = Watts / Volts 
 
Calculate Amps of a 1200W 
Windlass 
e.g A = 1200 / 12 
          = 100 Amps 
      

Check a water heater element that 
is 600 W 
The element is designed for 230V 
 
Therefore we can calculate what 
the resistance should be 
Amps = Watts / Volts  
    2.6  =  600 / 230 
 
Ohms = Volts / Amps 
      88 =  230 / 2.6  



Voltage drop 

Voltage drop is 
the enemy and is 
all to do with 
cable size 



Cable calculator 

Inrush current – Is the amount of starting Current. For a fridge for example it is 
3 times the running current, therefore a 4 amp fridge will have an inrush 
current of 12 amps. A lamp does not have any inrush current. 



Joints 

Connecting cables on a boat – 
A soldering iron is banned 
excepting for very small cables, 
because solder contains acid 
and will cause corrosion. 
Further, it creates a solid joint 
which with vibration will 
break.  



• Crimping is the preferred solution. 

 

• Ideally a crimp without an insulator and 
then covered with heatshrink 

 

• The connection should seal against 
moisture ingress, consider liquid tape or self 
amalgamating tape 

 





Protection of physical damage 



- Alternator 
- Designed to charge the start battery only.  
- Use an Isolator to charge the House Battery 
- Produces AC voltage and is rectified via 

diodes to DC 
- Do not shutdown the engine with the ignition 

on 
- Most small engines produce approx. 60A at 

full load 
- The drive belt can often be a limitation which 

can slip 
- New engines use a serpentine belt (geared) 

and can produce 120A 
- Overheating can be an issue. 
 

- Shore Power 
- Should be at least 10% of the battery to be 

charged. 
 

Power Generation 





Rules for Best Power Production 

 

Keep the panels as perpendicular to the incoming sun’s rays as possible.,  all 

panels will produce more power if they get direct sunlight.  

 

Avoid shadows: The output of a panel (particularly a crystalline panel) drops 

dramatically when shadowed, even if only 10 percent of the panel is in shadow. A 

small shadow can reduce the panel’s output by 50 percent or more. When 

something as large as a boom, radar scanner, or mast casts its shadow on a 

panel, your output goes down dramatically. 

 

Keep your panels cool. It’s not easy to keep a black surface cool in the sun, but 

panel output goes down as temperature rises, so if you can provide some 

ventilation on the backside of the panel, you may be able to pick up a five or ten 

percent increase. 

 

Generally count on 6 hours average @70% efficiency of the panel. Therefore; 

100w panel @20v = 5A * 6 hours = 30A @ 70% = 21A 

In a 24 hour period if the day was sunny. 

 



Victron Solar Panel 175W-12V Mono 

1485x668x30mm series 4a 

monocrystalline - Solar Panel 175W-12V 

Mono 1485x668x30mm series 4a 

Specifications of the above Panel: 

 

•Nominal Power (Pmpp): 175W 

•Max Power Voltage (Vmpp): 19.4V 

•Max Power Current (Impp): 9.03A 

•Open Circuit Voltage (Voc): 23.7V 

•Short Circuit Current (lsc): 9.89A 

•Cell Type: Monocrystalline 

•Number of cells in series: 36 

•Max. system voltage: 1000V 

•Temperature Range: -40°C to +85°C 



Types of Solar controllers.  
 
 - Use a controller when the current will be > 1.5% of the battery, check 
   that the panel has a diode built in though. 
 
 - With multiple panels wire them in series and use a MPPT (maximum 
    power point tracking) 
 
 - MPPT converts unused volts to power 
 
 - PWM (pulse width modulation) converts unused volt to heat (Lower cost 
    and best for smaller installs) 
 

If low power draw connect the load to the regulator to protect the battery. 





Dual battery setup using an Isolator - Voltage 
Sensitive Relay (VSR) or Schotchy diodes 



- Starting batteries rated in CCA (30 seconds) 
 
- House Batteries rated in Amps 

- Lead Acid (Flooded) 
- AGM – Deep Cycle 
- Lithium – High performance – LifeP04  

CCA = Cold Cranking Amps – even a small 680 can start 
a 70hp diesel – It is rated at 0 degrees for 30 seconds.   
 
Reserve Capacity (RC)  This is the number of 

minutes a fully charged battery will discharge 25 
amps until the battery drops below 10.5 volts. 
 
An amp hour (AH) is a rating usually found on 

deep cycle batteries. If a battery is rated at 100 

amp hours it should deliver 5 amps for 20 hours, 
20 amps for 5 hours, etc. 
 
 
 



Notes regarding batteries 

DoD (depth of discharge) 50% for a flooded battery and 75% for a good 
quality AGM, 90% for Lifep04 

Go over the DoD and the battery life will deteriorate quickly. 

Cat 4 and Under, all batteries must be a sealed type. 

Ideally charge at 10% of the rated power 

Don’t mix battery types if possible 

Generally replace all your batteries in 1 go 



Batteries in Parallel and Series 





Fault Finding 
Motor wont start – 
 - Check the voltage of the battery, should be at least 12.5v 
 - Clean the terminals - file 
 - Check the common Negative on the engine block – often rusty 
 - Is the solenoid clicking? 
 - Try a jumper lead direct to the starter motor (bypass solenoid) 
 
  



Batteries not charging 

• Look for an increase in Volts when motor 
running or strong solar 

• Consider borrowing a clamp meter 

• Check belt to the Alternator 

• Check Connections 

• Have the Battery tested 
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