Notes taken at the IEEE PES meeting March 22, 2011 in Austin, Texas.

I went to an IEEE meeting last night in which Austin Energy talked about their own solar installation program here in Austin, TX.  I was able to collect some interesting facts and updated cost estimates.  Their latest bid resulted in PV solar cells costing 1.85 $/Wdc with a 16% to 17% efficiency.  There are two ratings for solar arrays.  One is the kWdc and the other is kWac.  The kWac is always shown to be about 77% of the kWdc.  This is not because of the DC to AC converter efficiency, but because they are two different meanings for the ratings.  The kWdc is the absolutely best power output of the solar panel on the clearest day you can imagine with direct sunlight.  The kWac is a more realistic AC output power that is likely to be observed in practice.  Even if the converter efficiency were 95%, the difference between the two would still be shown as 77%.  The speaker said he recently installed his own rooftop panels at $4.21 $/Wdc, which is about $5.5/Wac.  Several Austin installations have capacity factors of about 0.19 with an ideal angle of tilt at 30 degrees for Austin.  Laying the panels flat reduces the energy output about 8% from the ideal angle.  The cost of supporting structures is significant in determining whether to lay panels flat or tilted at an angle.  The cost of copper wire is only a few percent and is not considered as significant even after recent price increases.  The panels are series wired to reduce wiring costs, however this increases the voltage and for safety reasons and other electrical code requirements the maximum voltage is limited to 600 volts.  Because of the high voltages and currents that might be encountered by installation personnel and owners, the safety rules for installations is critical and the city has its own inspection group just for solar panel installations to insure safety requirements are met.  To improve safety, the code is constantly being revised.  Problems with rooftop solar is that the panels are not strong enough to walk on, but when a roof is covered solid with panels, there does not appear to be a way to repair a panel centralized in the large array on a rooftop.  Therefore it is best to leave a walkway space between panels for maintenance as needed.  Also it does not appear that the problem of fixing rooftop leaks with the panels in place has been solved and remains as a technical problem.  Another problem is weathering, which is causing wire raceway problems.  The constant movement due to wind and the weather causes some problems.   Water getting into some of the solar panel elements has been a problem in older panels.  The sun also can cause a deterioration of glues that may be used.  Cleaning is a problem and the current Austin Energy solution is to rely on rain to clean the panels.  There was no estimate given about the decrease in efficiency due to dust buildup.  None of the systems presented were tracking.  Tracking adds an additional cost of steel supporting hardware, which is offset by an increase in the capacity factor by about a 20% increase in energy output.  Concerning hail damage possibility, the hail damage test is a one inch diameter steel ball hitting a panel at 50 mph.  This is equivalent to dropping the 1 inch ball from a height of 84 ft.  One person in the audience noted that the panels could provide shade for a roof it there were more separation space to let the air flow under the panels.  However it appears this has not been a factor in the design since the trend is to make the supporting structures as low cost as possible, which reduces the shading effect.  The cost of supporting steel structures is a major problem with all solar installations.

