DEPLOYMENT OF PHOTOVOLTAIC SYSTEMS ON LARGE RESIDENTIAL BUILDINGS IN ONTARIO
By Dennis Bartels

A Presentation to TOWER POWER, Wed., 13 January 2010. Windward Coop.  The presentation was attended by about 30 people, many of whom are members of condo Boards. The presentation was accompanied by a PowerPoint slide show.

Photovoltaic (PV) panels convert sunlight directly to electricity without burning fossil fuels or creating radioactive waste. When PV electricity is fed into the grid, it displaces electricity produced by burning fossil fuels. Consequently, PV power is a useful weapon in the fight against global climate change.


At present, PV cells can convert about 11 -12% of the solar energy that strikes them into electricity. It is reasonable to expect that this level of efficiency will increase. For example, according to an article in the 28 November 2009 issue of New Scientist, “A technique that peppers [a solar] cells’ surface with nanoscale domes could…. improve efficiency by as much as 25 per cent.”

According to Wikipedia, a typical 150 watt solar panel is about a square meter in size. Such a panel may be expected to produce [on average] 1 kiloWatt hour (kWh) every day. It would take 75 kWh to run a 100 watt light bulb for a month – that is, for about 730 hours.


As you’ll appreciate, it would take a lot of solar panels to produce a significant amount of power. A PV system on your building’s roof will provide only a small fraction of the power that your building uses. Nevertheless, in many urban centres, especially Toronto – which gets almost as much sun as Florida – there are thousands of hectares of unshaded, unoccupied roof space on large buildings. If this roof space could be used to mount PV systems, a significant amount of power could be produced.


Many residents of condos or co-ops might be inclined to support installation of a PV system if they see it as a means by which they can become personally and collectively involved in fighting global climate change. 

Boards of directors of condos and housing co-ops who wish to install a PV system should first decide whether they wish to feed PV power into their own building, or to the grid. Feeding PV power for use in your building is uneconomical given the relatively high cost of installation - for example, installation of a 2 kW system might cost $20,000. And the Condo Act currently prevents use of reserve funds for PV installation.


Alternatively, a housing co-op or condo can feed PV power to the grid. The introduction of Feed-in Tariffs (FITs) under Ontario’s Green Energy Act makes this alternative financially viable. The FIT programme requires electric utilities to buy power generated by PV systems at a guaranteed price of 80.2 cents per kWh for 20 years. (The standard rate for conventional electricity is about 12 cents per kW hour). According to the Our Power website, “the average production from a 2 kW system in Toronto is 2200 kWh per year which would generate 2200 X .802 = $1764 of income per year” (www.ourpower.com. Retrieved 7 December 2009).                                  


The Ontario Power Authority (OPA) administers the FIT programme. According to the OPA website, condominium corporations are “in principle eligible” to generate power which can be sold under the FIT programme. Presumably, the same is true for housing co-ops. I wish to thank Ken Traynor of the Toronto Renewable Energy Cooperative (TREC) for providing this information.


Our Power, a Toronto-based group which promotes PV, provides its members with site evaluation, a telephone consultation, and information regarding application for the FIT programme. Membership is open to condo corporations and housing co-operatives. At present, membership is free. Starting in March, the membership fee will be $25. 
If a condo or co-op borrows money at low interest or zero-interest to install a ten kW PV system and sells power to the grid under the microFIT programme, the payback time would be about thirteen years, depending upon the specific features of the system.
Because of the FIT programme, unshaded roof space may emerge as a commodity with monetary value. If a building can generate FIT revenue, any potential interference with this revenue – for example, construction of a neighbouring building which would overshadow a PV system – can probably be legally challenged.
An interesting example of how the FIT programme will work is provided by the Neighbourhood Unitarian Universalist Congregation’s plan to install a 20.91 kW PV system. Power will be generated by 100 Sanyo PV modules with a guaranteed life of 25 years. The modules may last as long as 50 years. This PV system will cost $220,000, half of which will be covered by an interest-free loan from the City of Toronto. The other half will be raised from tax-free donations and from sale of 110 debentures at $1000 each. The return on each debenture will be 5% paid annually. Power will be sold to Toronto Hydro under the FIT programme. FIT revenues will be used to pay interest on debentures.   
A condo or co-op board which decides to explore the possibility of mounting a PV system in order to generate power under the microFIT programme might wish to consult a lawyer regarding legal implications of mounting a PV system and generating power under the microFIT programme. The Willms and Shier law firm may be able to provide expertise in this area (http://www.willmsshier.com).

Legal consultation might also be advisable for condos and co-ops which have been approached by PV venture companies. The venture company would cover all development and operating costs of a roof-mounted PV system, and take all FIT revenues. Rent would be paid per square foot, or as a percentage of installed capacity measured in kilowatts. According to an article by Tyler Hamilton in yesterday’s Toronto Star (12 January 2010), “…a 250-kilowatt system that takes up 40,000 square feet of space would result in an annual payment of $12,000 to the building owner.” Of course, not many condos or housing co-ops have 40,000 square feet of roof space. The Ontario Power Authority emphasizes the importance of dealing exclusively with reputable PV venture companies. Unfortunately, I cannot provide specific examples of condos or housing co-ops who are exploring this option.

Also, a condo or co-op board considering PV should consult their insurance provider. The Co-Operators has explored coverage of PV systems after they have begun generation.
Before proceeding with mounting a PV system on a condo or co-op, it is crucial to find a reputable and competent project manager, much as the Windward Co-op relied upon RESCo Energy for installing its solar hot water system. The project manager will seek out all available grants (e.g., from the Community Power Fund), loans (e.g., a zero-interest loan from the City of Toronto), and subsidies. The project manager will also deal with applications for the microFIT programme, and explore solutions to the technical and financial issues that will be specific to mounting a PV system on a particular building. These issues will probably include:

1.   choosing a mounting system that does not puncture the roof membrane, or, choosing panels that can be mounted on the sunny side of the building.
2.   calculating the required strength of a roof-mounted system in relation to prevailing winds. (In one case, a particular condo board member insisted that a particular Engineering Department at a particular university provide data regarding the required strength of a particular PV mounting system in relation to prevailing winds. These data either do not exist or aren’t available, so planning for the PV system ceased). 
3.   choosing an inverter. PV panels provide direct current. But the power grid and electrical systems in condos and co-ops use alternating current. Before a PV system can provide power for the grid or for a building, the direct current that it generates must be changed to alternating current. This requires a device called an inverter. DC current from PV panels will thus be sent via cables to an inverter. The project manager will plan and install cables that run from the PV panels to an inverter in the electrical room. A further connection from the electrical room to the grid is required to sell power under the microFIT programme. In some buildings, there is a direct route from the roof to the electrical room. In other buildings, the route may be long and convoluted. This will increase the cost of the system. For example, in the 14-storey condo where I live, the electrical room is in the underground parking garage, which is not directly underneath the building. This increases the length of cable that would be required to connect roof-mounted PV panels to an inverter in the electrical room. More cabling increases the expense of PV installation. Also, use of a crane to hoist PV panels to the roof of a building adds to the cost of PV installation.
The degree to which installation of cabling will disturb residents is another factor which must be considered. Whether or not such disturbance occurs depends on the specific features of each building. 

In any case, it is important to insure that residents are informed about the PV project, and that they support it. 
If PV is incorporated into the design and construction of a large residential building, these problems may be minimized. The 2004 Leed Gold Solaire apartment building near Ground Zero in Manhattan is an example. As you see, there are strips of PV panels attached to the sunny side of the building. This avoids vulnerability of roof-mounted PV panels to high winds.  

4.   arranging insurance coverage during the mounting and grid connection.
5.   arranging a maintenance contract for the PV system.
6.   making arrangements for replacement, or removal and/or recycling of the PV system.


These and other issues will probably be addressed at the Toronto Atmospheric Fund’s High-rise Renewable Energy seminar on 4 February. The registration fee is $105.

I do not know how many housing co-ops and condos are presently queued up for the microFIT programme. But whoever goes first will encounter the usual array of problems that face pioneers. Organizations such as Our Power and Tower Power can provide useful information and advice.
Dennis Bartels
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dbartels@swgc.mun.ca

PAGE  
5

