2765 Raritan Road   Solar Energy Installation        10/4/2008
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§ May have been an error and we cancelled the bill and rebilled It the next month



36 photovoltaic modules (Kyocera KC167 high efficiency), nominally rated as 6012 watts (6 kwh), were mounted in July 2005 and hooked into MG&E grid in early/mid September 2005. The inverter is Fronius IG5100. 

The electricity we produce goes first to our own house, to run whatever needs electricity. If we produce more than we use, then it flows out of our house into “the grid”. You might say that the neighboring houses then get first crack at the electricity being produced on our roof! When this was first installed in September 2005 the MGE meter was the “old fashioned” analog type – and on a sunny day, in the early afternoon, the meter was spinning backwards! 
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The panels are mounted on a frame a few inches above the roof, at the roof angle of tilt and azimuth to the sun defined by the roof line (somewhat east of south).

 PV and solar water systems were installed by Light Energy Systems (now Full Spectrum Solar) from Madison. This work was done in coordination with a major remodeling (enlargement) project done by Muir Cabinetry and Construction (Sauk City).

[image: image3.png]2006 273 1,205 1439 698 361  $338.28
2005 364 9,870 8225 1,447 110 $1,357.59

o
10
10
o
o
p
P
o

Kan

Jan Feh Mar Apr May hn i Aug Sep Oct Nov Dec
o 2004 & 2005 = 2005toDate

= Number of cays In billing period are atypical
§ May have been an error and we cancelled the bill and rebilled It the next month




Total cost of the PV system was $39495 and we got a $13044 rebate from state’s Focus on Energy program, so the effective cost was $26,451. The estimated breakeven period is 17 years, assuming constant (last 30 year average) rate of inflation (7%) for electricity rates.

Four 4’x8’ solar hot water panels (Heliodyne 408 Gobi Collector) were installed in July 2005 with a 120 gallon tank in basement. They are mounted vertically to maximize winter heating and to prevent summer overheating. Originally we were only going to have 3, all for domestic hot water. But we decided to try to use some of hot water in winter for space heating, so we added an additional panel, and installed one radiator in cold room in basement and heat exchangers under floors mainly on the north side.
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In the solar loop (panels + tank) are ~20 gallons (@32 psi) of a (nontoxic) 50/50 blend of propylene glycol and distilled water. Approximately 600 ft of Wirsbo hePEX tubing was installed with ~75 4 ft heavy gauge Al heat exchangers (Wirsbo Joist Trak) mounted under the flooring (and insulated, unlike the figure to the left, under a busy bathroom floor). The installer estimated the payback time to be 17 years.  The system was made operational in July 2005.

The MGE plot to the right shows the 2004-6 history of electricity we purchased from MGE. The top 2 lines (dots, triangles) are also totally pre-PV solar. The lower line (squares) shows graphically the difference after we began to generate our own electricity. The 12 months following are virtually identical.

	Generated/Total Used

	2006
	Jan
	28%

	
	Feb
	64%

	
	Mar
	92%

	
	Apr
	106%

	
	May
	100%

	
	Jun
	115%

	
	Jul
	72%

	
	Aug
	68%

	
	Sep
	98%

	
	Oct
	68%

	
	Nov
	46%

	
	Dec
	15%

	2007
	Jan
	12%

	
	Feb
	?

	
	Mar
	?

	
	Apr
	91%

	
	May
	141%

	
	Jun
	96%

	
	Jul
	103%

	
	Aug
	65%

	
	Sep
	125%


The plot for 2005 (triangles) 

after “October” are incorrect because MGE screwed up (PV is a new thing for them) and their original meter reading following September hookup (in October, but labeled Nov here) did not take into account what we sold to the grid, so after they corrected that accounting, they never corrected the data in the plot. So the plot values for Oct and Nov are artificially low. The value for Dec 2005 looks correct.

This figure shows ONLY what we buy from the grid – and we can infer from past usage, how much we are saving. However, because I have production figures from the Fronius inverter, and an accounting from MGE how many kwh they are giving me credit for producing, I can calculate my savings. Savings comes in two forms: electricity we produce which eliminates the need to buy it from MGE, and excess energy we generate when solar energy is optimal and is more than we need at that moment. For example, in July 2006 (labeled August) we produced 834 kwh, and used 480 kwh ourselves (not buying from MGE), and MGE paid us for the difference (354 kwh) which went into the grid. When the sun wasn’t shining (nights, overcast days) we needed to buy 681 kwh from MGE (mainly for running the central air conditioning).

Before all this, I never paid much attention to our MGE bill. Now I do, and realize there are various charges.  For example, on a recent electric bill, was a $9.10 charge (almost 28 cents a day) to be hooked to the grid, plus another “non-taxable fixed charge) of 6 cents/day ($2.06), and $3.77 in state and county tax. We also voluntarily pay $8.00/month for 2 blocks of wind energy. 
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Gas savings from the solar water panels is harder to determine, because we have no monitoring of the water being heated.  And there are two different uses of gas: for space heating with the high efficiency gas furnace, which is the period Oct-Apr (max Nov-Mar), and for domestic hot water (washing clothes/dishes, bathing). Add to that an error during construction at the end of 2005 when some attic insulation was mistakenly omitted, and we see high gas usage in the last 2 months of 2005.


During summer months when there was no space heating and the solar hot water is replacing gas hot water, we save about half the previous amount of gas was used for DHW. This however, is only a ‘drop in the bucket’ as far as total gas consumption goes—which is for heating during the winter.  
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During the exploratory phase, at least one person suggested that it made sense to do an energy audit – it is cheaper to reduce the energy usage where possible. I learned that there is an inexpensive small device that you can use to test your appliances to see if any are drawing an inordinate amount of energy. Apparently they can be borrowed from some libraries. I looked on the internet and immediately found the Seasonic Power Angel Power Monitor Tester for $35, so I purchased one. One of the first appliances I tested was a >25 year old freezer that was in the house when we purchased it.  And I found that it used 10% of the yearly electricity bill! Needless to say, we got rid of it and replaced with a much more energy efficient freezer. Also, Durst Energy does surveys (IR thermal scanner to see behind walls and ceilings for insulation gaps).
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Contact Info

Full Spectrum Solar  (608) 284-9495

Muir Cabinetry (608) 219-1211

Duerst  Energy (608) 848-9661 225-4773

Update October 2008

I have stopped keeping weekly manual records of weekly PV output (too much like work).
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Here are the MGE records for the past 2.5 years of electric and gas, which can be compared with the similar plots on pages 2 (electric) and 3 (gas), which showed the usage prior to solar installation in July (water) and Sept (PV) 2005, thus about 1.5 years previously.

The data suggest that we are saving about $800 a year ($1355-$560) in electric bills,

Regarding gas, the savings are less. >85% of gas is for heating, and thus is highly variable depending upon how cold the winter is. Averaging the costs of 2004 ($1102 ) and 2005 ($1411) gives a 2 year gas average of $1250. With solar hot water we have paid an average of $1035 the past 2 years, so the gas savings in $~$200 a year.

Bottom line is that we are paying ~$1000 less in utilities a year now. Since the total cost of the system (after rebates) was ~$30K ($21K PV, $9K water), this means that it could take up to 30 years to “break even” on this investment, almost double what we were originally told. But we aren’t complaining.

John Fournelle and Judi Munaker


2765 Raritan Road


Fitchburg, WI 53711


(608) 438-7480


johnf@geology.wisc.edu


munaker@charter.net








