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Summer Intensive Training in Vermont
We conducted our summer intensive training at a tiny house village at Hunters Hollow, just 

north of Montepelier Vermont. We did workshops on direct drive solar, efficient building design, solar 
thermal for both home heating and hot water, and biogas. We had about 25 people in attendance, and 
absolutely perfect weather. Not surprisingly, we had a mix of people from the Northeast, including a 
few from Canada. There was an excellent exchange of information, and we learned some new things 
from some of the participants. We also worked with some of the folks there to design durable solar 
energy systems for their communities and homesteads.  

Improvements in 
Industrial Direct Drive

As we mentioned 
in a previous newsletter, 
we have been working on 
testing Solar Variable 
Frequency Drives 
(SVFDs). Those are 
gizmos that allow us to 
run AC motors (made to 
run on grid power) 
directly from solar 
electric panels 
(photovoltaic/ PV). Ryan 
Marienthal (grad student 
from Cal Poly who has 
been working with us for 
a while, who is now in 
Malawi) was with us for 
most of July. On paper, 
SVFDs can work on 

single phase motors (like in your home), but 
it's not clear how well that works really. Three 
phase motors (the standard for industrial 
machinery) work quite well with SVFDs.

We had to do some head-scratching at first 
as the SVFDs come with default settings that 
do not work with standard three phase motors. 
That is in part because the SVFDs are 
primarily designed for use with water pumps. 
Once we got the settings adjusted properly, we 
were able to get the SVFDs to work 
beautifully. We had a 5 horsepower (HP) 
motor connected to a three HP temporary solar 
rack. We could shade the rack very heavily, 
and change speeds on the motors down to a 
crawl. We put a friction block on the 5 HP 
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Installing PV panels close enough to the ground 
so the snow can be removed.



motor and loaded it down. Even with heavy shading, the SVFD and the loaded motor performed 
perfectly. This is exactly what we were hoping for. We also did testing with a 1/4 HP three phase motor 
with equally effective results. 

The SVFDs represent a huge step forward for industrial direct drive application. Basically, we 
can now walk into a grid-powered factory, and without replacing any motors or hardware at all, make a 
full conversion to direct drive solar. Naturally, 
some planning and modification of production 
processes might be needed to accommodate the 
vagaries of direct solar, but the SVFDs reduce the 
cost of solar conversion on commercial scale 
facilities by orders of magnitude. 

The SVFDs are a great technology for 
larger motors, above two HP in particular. The 
SVFDs are fairly complex. We are investigating 
whether we could make simpler ones, but that will 
not likely happen quickly. It seems like the 
Chinese SVFDs are made to be highly adaptable to 
a wide range of motors. Something more purpose-
specific could perhaps be much simpler. For 
motors two HP and below, it's probably better to 
use Permanent Magnet DC (PMDC) motors like 
we have at LEF. We will likely have to import the 
PMDC motors to Malawi and other locales. For 
small motors, we will have to weigh the cost and 
durability of using local three phase motors with 
SVFDs vs imported PMDC motors. We will have 
to see how that works out as we set up grain 
grinders in Malawi. 

Solar Direct Drive in Malawi
Ryan is now in Malawi with intentions to 

work on several projects. He took two of the 
SVFDs we had purchased for testing with him. He 
will be in Malawi for several months. The plan is that the first grain grinder with be installed at Kindle, 
an orphanage and school in Malawi. Hopefully he can set up other(s) as well. We will keep you posted 
about Ryan's progress. 

Lightening Protection for Solar Direct Drive
We have been fortunate at LEF that we have had very little lightening damage in the last 16 

years of working on the project. We originally developed the multi-linear approach for our solar energy 
system with numerous separate circuits in part to protect form lightening damage. Solar panels often sit 
high on a rooftop, and it's not uncommon to get electricity surges in a lightening storm. This year, we 
have taken some heavy damage. We had one strike that was strong enough to hit multiple buildings and 
multiple circuits all at once. Bad day. Then a few weeks later, we took another hit. Damn.

Not sure exactly what we have learned beyond what we already knew. Installing surge arrestors 
helps, but a powerful strike will go right through them. We have tended to use the cheaper Delta (brand 
name) arrestors on low voltage and smaller circuits and the more expensive Midnite Solar arrestors 
(which cost about $150 each) on some larger circuits. In this case, we can say that we took heavy 
damage on multiple circuits that were supposed to protected by Delta arrestors. Take that for what you 
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will. We are definitely putting Minite Solar arrestors on circuits with more expensive equipment at this 
point. 

The Farm
We had a bone-dry spring, but now as we head in to late summer, it has been raining quite a bit. 

Our crops are growing well. We have a small herd of deer in front of the house every day, but so far 
they are behaving themselves and not pushing through the fences. We have an excellent crew of 
volunteers and interns this summer. That has been a huge help. Otto (who has lived at LEF for several 
years now) has taken to putting flowers in around the house and gardens. A very colorful addition. The 
hummingbirds approve. 

Please support us if you can.

Living Energy Farm is a project to build a demonstration farm, community, and education center in 
Louisa County that uses no fossil fuels. For more information see our website 
www.livingenergyfarm.org, or contact us at livingenergyfarm@gmail.com or Living Energy Farm, 
1022 Bibb Store Rd, Louisa VA, 23093. 
Living Energy Lights is the nonprofit outreach arm of our project. Donations to LEL are tax deductible.  
NOTE, THE PROCESS OF DONATING TO OUR WORK HAS CHANGED. Click here to make a 
tax deductible donation to support our work. (That's the Living Energy Lights website, 
livingenergylights.com)

Articles, Videos, and Podcasts about LEF are here.  https://livingenergyfarm.org/articles-and-videos/
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