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One year with solar energy at home:
Mostly sunny!

by Kevin C. Tofel

A year ago, we took the solar plunge and installed 41 panels on our back roof. How much did it
cost; what'’s the benefit; would I do it again? Read on for the answers to these questions and
more because there’s little I'd do differently.

Just over a year ago, we took the plunge at my house and covered the back roof with solar
panels: 41 of them, to be exact. After 12 months, we’ve created 13.8 megawatt hours of
electricity while using only 7.59 megawatt hours. The energy surplus becomes a credit on our
electric bill and once per year, our electric company issues us a check for any unused credit. So
what was the installation and usage experience like? Overall, it's been excellent and I'll share
the pros, cons, and actual costs of our project in an effort to shed more light on any solar panel
projects you might be considering.

First things first: Decisions and costs

Our family has always tried to be green when possible. We're avid recyclers, we tried a small
composting project, we use CFL or LED bulbs throughout the house, and I can’t tell you how
many solar-powered chargers I've tried for my mobile devices. (The most recent one is
outstanding.) But we never had the money to “go solar” even though we wanted to. That
changed due to a unique financial situation. In the spirit of transparency, I'm going to share the
details.

My wife inherited a family member’s IRA account several years ago and the law required that
the funds be liquidated over a five-year period. We got to the final year in 2011 and realized we
were going to be hit with a large tax bill on the remaining IRA funds and decided to invest the
funds into something with a tax incentive. After much research on solar energy — this is a great
site to estimate system sizing, pricing and benefits - return on investment and such, we decided
to go with solar panels, moved in part because our rear roof faces south.

[t turns out that a local contractor nearby put solar panels on his office and became a certified
solar panel installer. [ requested a number of quotes from companies in the area, but he gave
the best price at the time: $5.50 per watt. I then looked at our electricity usage for the prior year
— we're a family of four, with two full-time work-at-home people — and over-specified the
system by 25 percent capacity for two reasons. We have a four bedroom house, so I planned for



the next homeowner to have five occupants. And I wanted to maximize the tax benefit, which
was a 30 percent federal tax credit on the entire project.

The specified 9.43 kW (DC) system turned out to be 41 panels — 230 Watts each — which
produced 12.05 megawatt hours of electricity from Nov. 1, 2011 to Oct. 31, 2012. That cost us
$51,865 up front, including installation, permits, inspections, parts, labor and warranty. Yup, it’s
a big chunk of change but that federal tax credit totaled $15,560, which helped offset taxes on
the IRA liquidation. And many states offer rebates on solar projects; ours provided us a check
for around $7,100 once the system was up and running. Our net cost then was $29,205.

It's also worth considering companies in some states offer no-money down solar panel systems:
essentially you let them install a system on your property and then lease the system. The
company itself reaps the incentive benefits, but you may save money on your electricity bill.

Installation of the puzzle pieces
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[ had thought the system would be complicated by many parts, but it’s actually quite simple.
Obviously, we have the panels, which generate electricity from sunlight. All of that power is DC,
or direct current, so the system needs an inverter for AC power. We considered one single
inverter but instead opted for individual microinverters attached to every panel. There are

several benefits to this approach.

For starters, if one panel or inverter fails, it’s easier to locate and fix the issue. Second, the
microinverters feed real-time data from every panel via Ethernet over powerline to a small
web server included for monitoring purposes. I can get tons of useful information from the
system. You can view most of my system details here online, for example.



The microinverters, as well as the small web server that tracks them, are made by Enphase.
Each one converts the DC power from its connected panel to AC power. Each microinverter is
linked to the next one in the solar panel array so essentially, these are plug-and-play devices.
Each connects to the next, and the last microinverter feeds a power line, which we fed through
our attic and down along the outside of our house near our electrical meter. The panels
themselves are attached to the roof with aluminum framing so the install process is fairly
simple: Install the frame, connect the microinverters to their respective panels, attach the
panels to the frame and link the microinverters.

———————

Because of the solar panels, two additional electrical meters were needed. We still have the
original meter that measures our electricity use from the grid but a new meter is needed to
measure power output and a third measures the difference between electricity created and
used. More on that in bit.

So how well is the system working?

In a word: great! In this graph below — from Enlighten’s web service that creates reports from
our solar panel system — you can see exactly how much energy we produced on a daily basis.



In fact, this graph gives you rough history of the weather where we live in southeastern
Pennsylvania. The drops on the graph represent days with little or sun, although even on a
cloudy day we make a little energy. You can also see when the days get longer and provide more
direct sunlight to our roof; we're in the downward trend now as the shortest day of the year is
approaching. Here’s a look at the numbers for production and usage by month:
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