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In the last article we discussed the electrical components to add to your RV to enhance off-grid living:
· An upgraded battery bank.

· A battery monitor so you know how much power is available.

· An inverter/charger to turn 12-volt power into 120-volt power, and to charge your battery bank.

· A generator – either portable or built into the RV – to use with the charger.

· And solar panels to help with charging.

It is important that these components be compatible with each other, sized correctly, and installed utilizing the “best practices” of the industry. While you would expect (and hope) this would be the norm, it is not; I have corrected many electrical systems installed by “professional solar installers” and RV manufacturers that are simply done incorrectly. 

So what are the things to look for in a proper system, and why do so many systems perform poorly? 
· The system is under-wired. The wire run from the solar panels to the controller, and then on to the battery bank, is sized too small. It should never be less than #6 cable, and I use #4 routinely now. Manufacturers commonly use #10. That is way too small for all but the smallest system. The only exceptions to this are with higher-voltage systems. Use the wiring tables or calculators to determine the correct size wire, and then go a little heavier. New Horizons uses no less than #4 cable.

· The solar panels are shaded at certain times of the day. Why an installer would place panels where they know they will get shaded is a mystery. But it is not that uncommon. Even the shadow of the shaft of a TV antenna can greatly cut the output of a panel. You want no shadows. One of the advantages to the solar panels that New Horizons uses is that they are very narrow – thus they can be placed in areas where other panels would be shaded.
· The solar controller is too far from the battery bank. It should be as close as practical - but not in the same compartment. Do not use a controller that has an in-built display and place it in the RV so you can read it; instead use a controller with a remote display capability. Separately calculate the wire size needed from the controller at max output to the battery bank - this will likely be heavier than what is required from the panels to the controller. New Horizons uses remote display Morningstar solar controllers that are among the best in the industry, and they wire them properly.
· The solar and charger settings are not set optimally on many systems. On flooded cell batteries the absorption setpoint (the bulk charge rate) should be 14.8 volts unless the battery manufacturer says otherwise. The default setting for wet-cell batteries in almost all controllers/chargers is 14.4-14.6 volts. That is not adequate to get a good charge on the battery bank. The other common issue is that the controller does not allow enough time during the absorption phase of the charge. Thus, the battery bank never approaches a "proper" charge.
· Battery temperature sensors are not employed. To get a proper charge, both the inverter/charger and the solar controller should have a battery temperature sensor placed on the battery bank. The charge voltage varies depending on battery bank temperatures. The battery bank will not get a good charge without the temperature sensors. New Horizons uses Magnum inverters and Morningstar solar controllers – both come with temperature sensors. 
· Batteries are not checked and equalized when they should be. You need to check the battery bank water levels at least monthly until you learn how your system performs. You need to check wet-cell batteries with a hydrometer at least two times a year and equalize if required. A properly performing system will never show corrosion on the battery terminals.
· Battery terminals are dirty and/or loose. You would not think this would be that common, but it is. Lugs and nuts loosen over time and need to be checked at least yearly.
· There is no instrumentation that records cumulative amp hours drawn from the battery bank. Without this information it is difficult to evaluate the current battery condition. As a result, many battery banks are drawn down too far and their life is unnecessarily shortened.
When evaluating a system, or discussing adding a system to your current RV, these factors are critical to the overall success of your implementation – whether you do that implementation yourself, or you have an RV manufacturer or outside installer do it.  

New Horizons utilizes “best practices” for wiring their RVs, and some of the best equipment available in their optional solar and electrical packages. Having a system properly designed so that all the components work together and are installed and configured properly is of great benefit. 
Phasing In the Solar

If you are considering adding solar and advanced electrical components to your RV it is best done from the beginning. If you are not sure you will boondock enough to justify the expense you can defer some of the initial cost by ordering a “solar prep” package. This pre-wires the RV for solar so adding it later does not involve pulling wires after the manufacturing process – they are already in place. This saves a lot of effort later, when you decide to add the solar capabilities. 
Ideally, when doing this you should order the inverter and larger battery bank with proper instrumentation. That will allow you to “try out” boondocking using a generator (either an external portable generator, or an inbuilt genset) for recharging. The charge section of your inverter will handle the charging of the battery bank, driven by the generator.

Later, if you decide you want/need solar to assist in the charging process it will be simple to add the solar controller, the rooftop panels, and combiner box to your RV.

In the next article we will discuss some of the technical issues to look for in an optimal system, and show a sample of a well implemented solar system – using state of the art components - that you can order from New Horizons, or add to your existing RV.
