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Based on reader comments and what I see around the internet, the off grid amateur radio 
community seems to be of the mindset that there are only two real options for solar 
energy: Large, expensive arrays that produce a lot of power but are permanently installed, 
and small inexpensive panels that are light and portable but produce very little useful 
energy. Not surprisingly, many hams would like to have it both ways: Powerful enough 
to do something besides charge batteries or push a QRP radio while compact and light 
enough to hit the road. There is a DIY answer: The portable solar power station. 

Having it both ways…almost. 
My regular readers will know that I am always harping about how alternative energy is a 
series of compromises & tradeoffs. To get something, you always have to give something 
else up. 

That theme applies here too, but this portable power station does a pretty good job of 
balancing it all out. To the extent that it’s possible, the off grid ham will get the best of 
everything while mitigating the disadvantages. 

With average sun, this 150-300 watt portable solar power station will produce enough 
energy to run a 25-50 watt radio all day (or a 100 watt radio on a conservative duty cycle) 
while at the same time charge batteries and power other modest loads, such as a laptop 
computer. It greatly extends off grid ham abilities beyond handheld radios without the 
burden of hauling along a heavy mechanical generator and the fuel to run it. 

 
 
 
 

 

 

 

 

 



 



My own 135 watt portable solar power station. OFF GRID HAM ORIGINAL PHOTO 
©2017 

The Off Grid Ham portable solar power station is ideal for: 

•  Amateurs who want an all-in-one setup to use on a home station but also have the 
option of taking it out in the field. 

• Solar power for amateur radio in rental units/HOA-controlled property where 
permanent solar installations are not permitted or are logistically difficult. 

• Campers/RVs & boats. 
• Ham radio clubs –for Field Day, EMCOMM, and community events. 
• Scouting, church groups. 
• Solar power for seasonal property (hunting cabins, summer cottages, etc.) where 

you do not want the equipment left behind in the off season. 
• Teachers & educators. 

This setup is portable in the “carry it in the trunk of your car” sense, not “strap it to your 

back and walk all day” sense. It is still somewhat bulky and heavy but is realistically 
transportable and offers a very good power payload for its size and weight. 

Parts list. 
Substitutions are totally acceptable. This is meant to be flexible. 

Samlex PST-300 sine wave inverter $149.50 

Blue Sky Energy MPPT controller $258.50 

Enclosure for Blue Sky Energy controller $32.50 

Battery temperature sensor $31.00 

Automotive 12 volt socket $5.00 -Available at any auto parts store 

Electrical bus bars $3.81 x2 

40 amp DC circuit breaker $45.00 

32 amp-hour battery $79.95. Use a sealed AGM or “gel-cell” type battery. Do not use 
“wet cell” or flooded batteries due to acid spill hazard. 

Battery box $7.00-$9.00 -Available from Walmart, sporting goods stores, etc. 

Kyocera 150 watt solar panel $293.00 

Two wheeled hand cart $37.99 



Assorted wire, plugs, connectors, hardware, mounting board $30.00. 

TOTAL FOR ALL OF THE ABOVE= $978.06 

I realize nearly $1000 is a serious cash outlay for a lot of radio amateurs. But how much 
would you drop on a nice HF radio? For preppers/survivalists, how much would you 
expect to fork over for a decent AR-15 rifle? Although this project is not cheap, it’s 
comparable to other essential big ticket purchases and important enough to be worthy of 
its price tag. 

Also keep in mind that a commercially made “solar generator” will cost at least as much 
if not more and they don’t even produce a lot of power. This previous Off Grid Ham 
article explains the pros and cons of solar generators. 

Let’s trim the bill down. 
This portable solar power station was my very first solar project, made years ago before I 
started this blog. As such, it was a learning experience. I’m wiser now than I was then. If 
I were doing it over, there are a few things I would do differently: 

The circuit breaker: The $45 breaker is over-engineering for this project. It could be 
substituted with an $8.00 automotive fuse block with no compromise in safety. Savings= 
$37.00 

The charge controller: The MPPT controller does not make a good cost-benefit 
argument. A PWM version of the Blue Sky controller is available for $152.10. Savings= 
$106.40 

This Off Grid Ham article about charge controllers discusses MPPT vs PWM and why 
MPPT isn’t a good fit for small systems. 

The two wheeled cart: Nice, but not essential and also over-engineered. My cart is lighter 
duty than the one quoted above and it’s still too much. The portable solar power station 
could just as easily be mounted on a board with carry handles and have the battery 
separate. Savings= $37.99 

The battery temperature sensor: This optional device tweaks the output of the charge 
controller to compensate for the temperature of the battery. If you will be regularly 
operating in excessively hot or cold environments, it’s probably worthwhile. For 
everyone else, I’m not convinced they deliver a lot of bang for the buck. Savings= $31.00 

TOTAL SAVINGS= $212.39. We now have the cost of the portable solar power station 
down to $765.67 without any major givebacks in functionality. Let my experience be 
your discount! 

Other options & variations. 
Substitute the 150 watt, $293.00 Kyocera panel with two 100 watt, $126.99 (each) 



Renogy panels. This will whack another $40.00 off the cost of this project and give you 
fifty extra watts of solar! Fair warning: Two 100 watt Renogy panels combined are 
bigger & heavier than one 150 watt Kyocera panel. 

The Blue Sky MPPT controller will go to about 300 watts (400 for the PWM), so you can 
add panels up to the amperage limit of the controller. That in turn will require additional 
batteries. Keep in mind that these additions will significantly bump up the price and can 
evolve into mission creep farther and farther away from the original goal of portability & 
affordability. At some point your portable solar power station may no longer be portable. 

I’ve been running my portable solar power station with one 135 watt Kyocera panel (no 
longer in production) for years now and get great performance. I also use the Renogy 
panel on other projects and am very satisfied with those as well. Use your own judgement 
as to whether added space, weight, and cost is worth the effort. 

Putting it together. 
I decided to use a vertical format for my portable solar power station. Of course, it does 
not have to be this way. Arrange your components any way you please. It may help to lay 
them out on the mounting board and experiment with a few different configurations 
before permanently attaching anything. Pay particular attention to the wire runs, plug 
clearances for your equipment, and ease of access for troubleshooting. You may also 
want to leave some empty space for adding accessories later. 

Use 8 gauge wire for the inverter and battery. The other connections can use 12 gauge 
wire. 

The two bus bars are the central connection point for the entire portable solar power 
station. The battery and terminates on the bus (+ and -). Be sure to include a circuit 
breaker or fuse between the positive side of the battery and the positive bus. 

The other points on the bus are used to connect the inverter and automotive plug. Connect 
positive to positive and negative to negative. It’s not complicated, but screwing it up has 
significant consequences. 



 

Diagram #1. Basic schematic for the portable solar power station. For simplicity, this 
diagram omits some of the options shown in the photos of my own finished unit. OFF 
GRID HAM ORIGINAL GRAPHIC ©2017 

Charge controller connections–two methods. 
Connecting the output of the charge controller has two options: It can be terminated 
directly on the battery, or, it can be terminated on the bus. It will work fine either way. 
The battery method is safer because power to the entire system will be controlled by the 
breaker/fuse. With the bus method, the system will still be energized from the solar even 
if the battery is disconnected. 



Safety tip: For both methods, be aware that you will have to disconnect the battery and 
the solar panel to completely de-energize the system! 

Refer to diagram 1. Use one method or the other but not both. The battery direct method 
is safest and the bus connect method is (usually) easier and more convenient; it’s a matter 
of personal preference. My portable solar power station uses the bus method. 

Run your wires in neat, straight runs with tight right angle turns. Be generous with cable 
clamps and nylon ties. Make it look good! Connect everything except the solar panels 
and the battery. The system should not have any power applied to it while under 
construction. 

Test & turn up. 
Once you have made all your connections and have verified everything is ready, turn the 
breaker off (or remove the fuse) and connect the battery. Do not connect the solar panel 
yet. Then turn the breaker on and use a multimeter to check for correct voltage and 
polarity on the the bus. Turn the inverter on; make sure it’s working. Check any other 
plugs or accessories you added for correct voltage/polarity. If it all looks good, then plug 
in your solar panel and set it in the sun. 

The charge controller should come on line and everything will start working. Check the 
voltage on the bus again. In strong sun it should be higher than when you tested it without 
the solar panel. 

If you got this far with no sparks or smoke, congratulations! You are now harvesting your 
own 100% off grid energy! 

So where do you go from here? 
The portable solar power station is ideal for radio amateurs who have outgrown smaller 
panels and kit systems but are not ready to commit to a large scale permanently installed 
solar array. 

Do not think of this setup as something to be used only in the field or for special 
occasions. I suggest leaving the panel outside and using your portable solar power station 
for everyday radio operating. It will give you solid experience with off grid amateur radio 
and help you realize its limitations and quirks. You spent a lot of time and money on this 
project, so use it regularly. The skills you learn now will be of great value when the grid 
goes down for real. 

For scouting, church youth groups, and teachers, this would be a great educational tool. 
When I give public demonstrations, my portable solar power station is always the star of 
the show. Kids get excited and interested in the idea of useful electricity being made right 
before their eyes with no fuel other than the sun. Most kids are aware of 
renewable/alternative energy, but very few have witnessed it in person. It’s a real-world 
experience they will not forget. 



Whatever your motivations are, the portable solar power station will go a long way in 
giving you energy independence for your amateur radio activities. 

 


