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This paper highlights the design and wiring of the solar power main system control panel used in our Keystone Cougar.  I owe the overall idea to 

HandyBob but the implementation is my own.  I believe the key to doing this right is to keep everything very neat and tidy.  I was fortunate to 

have plenty of room in the forward hatch of the rig.  I easily fit the main panel, inverter panel and four Trojan T-105 batteries in this space. 

Hopefully these annotated pictures will provide guidance as you build your own system. 



System Block Diagram 

 



From a previous paper you might recall the above diagram.  The lines and boxes are all correct but may be a bit complicated to follow.  The 

series of photos below show how I implemented these connections. 



Main Panel 

 



I divided the main panel into two: the left side holds the Magnum 2012 Inverter and components and the right holds the main terminal blocks, 

charge controller and the fusible disconnect.  I used a fusible Air Conditioner (A/C not to be confused with Alternating Current!) to isolate the 

system properly.  This device allows one to completely disconnect the panels from the charge controller and the charge controller from the 

batteries making it easy to service any portion of the system.  It also provides fused electrical security in the event of a short circuit somewhere 

in the system.  In my case, the left fuse in the panel is used for the solar panel input while the right is used for the battery charging output.  Both 

sides use 60A fuses as that is what the Tristar Charge Controller (CC) is rated. 

I was able to make almost all of the connections with the panel on the workbench.  I could have made them all had I added two more terminal 

posts for the solar panel wires.  I would recommend doing this on your panel.  Fishing the two #6 copper wires into the Disconnect box and to 

their respective terminal posts was a bit difficult.  That wire is stiff! 

Notice that I gave myself plenty of room.  If your space is limited you may have to tighten things up to make them fit.  But you have the overall 

idea. 

Let’s dive into more detail… 

  



Positive and Negative Terminal Post Connections 

 



Smack dab in the middle is the Shunt used by the Trimetric meter to determine current flow through the system.  A shunt is a very low 

resistance device capable of having large amounts of current pass through it.  Since it has some resistance, there is a voltage drop across it that 

varies with the amount of current passing through it. The Trimetric measures this voltage drop and from that knows the current flow.  It then 

keeps track of that and based on its settings knows the state of charge of the batteries.  

 The key to the shunt installation is that the only connection on one side is to the battery.  All other negative connections are made to the other 

side.  This way all of the current that flows to any electrical device in your rig passes through the shunt to be measured.  On this panel you see a 

#3/0 cable on the left that runs to the battery bank and on the right all the other negative connections including the white wire that is the 

original RV negative connection. 

The Positive Terminal Post is used to tie all positive power points together.  I purchased this terminal post here: 

http://www.amazon.com/gp/product/B000OTO6HK/ref=oh_details_o09_s00_i00?ie=UTF8&psc=1 

Remember to have three of these: one for the positive post and two for the solar panel connections. 

  

http://www.amazon.com/gp/product/B000OTO6HK/ref=oh_details_o09_s00_i00?ie=UTF8&psc=1


Additional Detail Main Connections 

  



Charge Controller and Fusible Disconnect 

  



On the left is the A/C Fusible Disconnect box.  There are two fuses and two sets of connections to route power through.  On the left we can see 

the positive feed from the solar panels entering the box and being connected to the top of the left fuse.  The bottom of the fuse is then wired to 

the positive input on the Tristar Charge Controller.  The negative wire from the panels passes through the disconnect box and is wired to the 

negative input side of the CC. 

On the far right is the positive red wire from the CC heading back to the disconnect box right side.  Through the fuse and then on to the positive 

terminal post outside the box.  The negative output wire is also routed back through the disconnect box and to the right side (opposite the 

battery) of the shunt.  These two wires carry the current and voltage to the batteries for charging. 

Not shown is the blade that actually connects the top of the fuses to the wire from the panels and to the batteries.  When this blade is installed, 

the connections are made and current flows as designed into the CC from the panels and from the CC to the batteries. 

There are three other connections in the CC box.  The battery remote temperature sensor is connected to the negative terminal post on one of 

the batteries.  The charge controller uses the information provided by the sensor to determine the maximum voltage to expect from the battery 

at charge completion.  The colder the batteries are the higher the voltage provided by the CC to complete the charge process.  The battery sense 

connection provides a direct voltage reading at the batteries themselves.  The CC can determine what that voltage is from the positive and 

negative charge posts but this reading may not reflect the accurate voltage due to wire losses in the cable runs.  In this case the wire gauge is 

sufficient to provide almost zero loss.  However, the sensor exists so one might as well use it.   

Finally, there is an 802.1 Ethernet port on the CC to provide advanced setup features.  I have connected this to my network once to see what 

was available.  Suffice it to say every arcane battery charging parameter can be tweaked using this interface.  For most of us this is not 

necessary.  The basic settings available using the dip switches are all we need.  This port is also used to update the firmware in the CC. 

The solar panel to CC and CC to battery connections are the most complicated part of installing your system.  But as you can see this isn’t really 

complicated at all.  Simple positive to positive and negative to negative is all that is required.  Using the A/C Disconnect makes it simple to de-

energize and energize your system by pulling the blade.  This connection scheme can be used with any charge controller and provides the safest 

method of making these connections. 

  



Close-Up View of Main Connections 

  



Finally, another look at the main connections.  Before you start to wire your system make sure you understand all of the wire routing I’ve shown 

in these photos.  The more thorough your understanding the less likely you are to make mistakes.  Before I put the fuses in the box and inserted 

the blade I made sure I had positive to positive and negative to negative by using a voltmeter.  Reverse polarity is death to electronics!  Be 

cautious and careful. 


