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The Solar Farm Initiative

The Solar Farm Initiative (SFI) is a method to promote Photovoltaic (PV) Energy for any building in any type of electric utility service area.  This paper addresses how the SFI can be implemented so that an electric utility can rapidly increase the amount of renewable generation, but at the same time control its growth to match its load.  SFI is directed at home owners of either new or existing construction.  SFI serves residential buildings particularly well, although the method can also be adapted by utilities to promote PV for all types of electric energy consumers.
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Background

In a recent survey by ADM Associates, tract-home builders in California stated repeatedly that many home buyers wanted to consider solar PV as part of their new home.  However, in most, but not all cases, the consumer is thwarted in this purchase by the following problems:

Table 1 – Problems with Residential Solar Photo Voltaic

	· Difficult maintenance of equipment on roof,

	· Architectural considerations & concern about roof leakage,

	· Local CC&Rs,

	· Fear of making the house less marketable, and non-portability of the investment,

	· Unfamiliarity with maintaining electrical equipment,

	· Upfront costs, and 

	· Complexity of dealing with the utility company


The Solar Farm Initiative

All of these objections, including the up-front costs, can be addressed by moving the solar cells off the house to a nearby central commercial setting.  The actual solar panels would still be 100 % owned by the homeowner and solar PV generation would be metered against the associated building’s electrical demand.

An example would be to sell a homeowner a small portion of a solar farm that would physically be on a canopy covering a supermarket parking lot.  The solar cell panels would be owned by the homeowner.  For accounting purposes, these individual solar cells would be considered part of the same billing premises where the consumer lived, not where they physically installed.

The Solar Farm Initiative (SFI) is a program that allows people to treat remote renewable PV generation as if it were behind the meter or mounted on the house.  The approach would enable people to power their house to any extent with panels that they own.  However, the panels are not located physically on the house, but for tax, ownership, and billing purposes they would be considered to be on the same premises.  By moving the PV panels to a central location, they become easy to install, operate, maintain, and meter individually.  Each panel might have the address of the billing premises with which it is associated printed on its bottom.  It might actually be deeded to be part of the associated residence’s property title
.

The Solar Farm Developer

The role of the Developer participating in an SFI program is not unlike that of a builder of condominiums.  The Solar Farm Developer would build the solar site and sell panels to individual residences so as allow for full tax credits to accrue to the homeowner.  The developer would be involved in the certification that the solar generation meter reading was directly associated with the owner of the wind farm panels and appropriately assigned.  When construction is completed, and sales made, there would be a continuing need for a farm manager.  The farm manager would take on the meter reader function directly for energy generated by each owner’s PV panels.  He would also be responsible for reading the meter
 of the associated energy-consuming building, thereby simplifying the billing process
.

The Developer would construct the facility while a corporation (most likely a not-for-profit entity similar to a condo association would be created that should be capable of providing the following services:

· Negotiation (supported by the Developer) with site real estate owner for leased air space for panels (e.g. space for constructing a canopy over the supermarket market parking lot)

· Construction oversight and interconnection with the Utility

· O&M once the system is in place

· Management of solar panels as assets owned by others 

· Meter reading and reporting to the franchised utility house assigned power.

The Developer would provide the framework and purchasing mechanism for the panels, but would not place them in service until the house owner purchased them for himself so as to comply with SB-1 as well as all other State and Federal Laws.  The Developer might finance the panel purchases by the building owners – not unlike a car purchase.  The developer would finance the support structure and interconnection and take back a fee on these services. 

Solar Farm Developers would compete with each other to sell solar energy installations to building owners, and might sell, as appropriate, surplus power into the green energy market.  This keeps the price of green energy down and the market competitive.  By charging the developers wheeling rates based on mileage, solar farms would be built near load.

Parallel Examples

· Condominiums:  The farms have some of the aspects of condominiums.  The individual units are individually owned, but the management and services are generally provided by a hired manager or management company.

· Websites:  Using a commercial hosting company to host a web site can be done in many ways.  A common one is to have a private company’s web site hosted at an Internet Service Provider.  The web site owner may own the physical server, but this hardware and its software are embedded in the hosting company’s complex.  For tax purposes, liability purposes, and content purposes, the Website, its function and hardware are the property of the site owner.

· Stocks:  Today almost no one holds stock certificates.  They exist only as an accounting construct, yet their owners are fully responsible for all aspects of their existence, taxes etc.  Yet, even the stocks are abstractions for component ownership of a company that may or may not have a physical presence i.e. it could be an index fund.  

· Electricity: The ability to separate a physical entity from the owner for many purposes is fundamental to most American businesses.  Within the electric energy market this is the rule rather than the exception.  Power will flow where the physics says it will, while it is handled on a contractual level as if it went where it was supposed to go.  There is no direct connection between the two except through an elaborate ex post metering and accounting system.  This is what is proposed here.  This metering function is now with modern data processing and communication trivial, and could be done by a non-utility entity. 

Solar Farms and SB-1

SB-1 promotes specific applications of Solar PV.  However, promotion of Solar PV opportunities is inhibited by requiring the generation to be physically located at the load.  Co-location is a laudable goal to reduce the distribution losses and administrative costs for of calculating net energy results.  But, making it a strict requirement, limits promoting Solar PV in most cases for the reasons stated in Table 1.  

To enable a solution to this, The Davis Collaborative suggests this solar farm initiative with the solar panels owned by the households, metered with the households, but be located at a distance from the households.  The Davis Collaborative is working on two independent fronts:

1. First to construct a physical reality that the remote energy-consuming building load is “metered” at the solar farm.  This would require some remote meter reading or having the energy-consuming building meter’s data transferred to the farm for balancing with electricity generated.  The Solar Farm manager would be a certified meter reader and provide that function as part of the service package.

2. Second, to have the legislature change SB-1 slightly so as to allow off-site renewable generation, particularly PV solar, to be associated with a remote energy-consuming building’s load.

The initiatives will facilitate this program and will have a liberating effect on the market and allow the residential solar industry to expand at any rate desired by the utility.

Utility Control

Control over the expansion rate can be maintained by limiting the program in numerous ways.  First under current legislation it is limited in it penetration percentage.  It could also be limited by the following 

· Limited Capacity:  At first, the off-site renewable energy can be limited to say 30 kW.  This would allow residences and perhaps small commercial establishments to make use of the system.  The size could be expanded at a controlled rate by the utilities.  

· Limit Offsite Power to PV.  By limiting the type of offsite generation to only renewable sources, there will be no wholesale use of the program by industrial and large commercial customers seeking cheap power. 

· Wheeling fees:  An objective of the program is to have the power near or at the point of the load.  This can be facilitated by a per-mile wheeling fee.  This will be a strong incentive to have the generation close to the building to which it is associated.

Benefits for Building Owners and Society 

The panels supply power to the houses “behind the meter,” offsetting or eliminating one’s electric bill.  Further, a market is created so that excess power from one or more panels can be used by others.  

The incentives that would drive this project for the individual are: 

· Personal desire to “Go Green”

· Equally applicable to new and existing buildings; residential or commercial. 

· Freedom from maintenance 

· Portability 

· No architectural constraints

· Enables Green Communities without PV infrastructure 

· Codes and Regulations

· Property Tax incentives

· Utility power cost reduction (i.e. lower rate to reflect utility savings), and 

· Stabilization of power prices and protection from carbon taxes.

Benefits to the Utility

Reliable power delivery is still the regulated obligation of the utility.  The PV farms can be near the load, but fairly large.  The utility would have a wheeling charge by the mile between the building with the load and the PV farm.  This would reflect both the hardware (relaying and wire) costs as well as increased maintenance of a more complex distribution system over time.  This provides the following benefits to the host utility:

· Controlled Solar PV generation growth

· RPS standard being met at customer expense

· Maintenance of generation done by professionals – liability containment 

· Outsourcing of Meter Reading and Accounting to farm manager reduction of internal administrative complexity

· Interconnection cost reduction – one high quality interconnection for hundreds of “home” solar generators. 

· Ancillary service supplied through high quality inverter control at farm

· Generation close to load: controlled by wheeling tariff construction

· Generation created and paid for by the customer directly

· Expanded service oriented job of delivering quality power

· Far better public relations and connection to the environmental community

Changes in the Electric Utility

The nature of a utility changes back to an earlier time with a large number of distributed generators that were interconnected to form a utility.  Utilities then forced out almost all of the distributed generation that did not choose to municipalize through the economies of scale of central generation.  Today, the trend is back toward distributed generation for numerous reasons both of technological efficiency and environmental benefit as is seen here with PVs.  The very concept of a “distribution” system becomes anachronistic as we see utilities changing behavior from distributing centrally produced power to market-making entity whose major function is power quality and reliability.

Action Items

The following steps would be useful if distributed solar energy is wanted in California.

Legislative 

It would be useful to revise the present interpretation of and/or make modifications to SB-1 so that solar generating equipment may be on different physical premises than consumers’ electrical demand.

Utility Internal Action

· Define a solar farm program.

· Identify controls/constraints on kilowatt capacity allowed per building, per meter, and per farm

· Define the role and responsibilities of the Solar Farm Manager: meter reading, maintenance etc. 

· Certify the metering agents/developers

Utility External Action

Step 1: The Utility encourages a Solar Farm Developer to build a Solar Farm facility and pay for the interconnection with the understanding that the Developer can sell parts of the Solar Farm facility to energy-consuming building owners to count towards the energy-consuming building owners’ behind-the-meter generation.  To start with, the farm does not have the solar panels in place, but has constructed a frame in which they are held.  Solar panels are added as they are bought by the building owners.

Step 2: Building owners purchase new solar panels to install in the Solar Farm complex, and transfer all load metering using a secure transfer link for reading by the Solar Farm Manager.

Step 3: The Solar Farm Manager becomes a certified metering agent of the Utility balancing load and generation and supplying data on all as collected.

Step 4: Allow trading of solar panel ownership.  Once the initial tax value of the Solar panels has been captured.  The number of panels needed to be owned by an associated building owner would be those needed to balance the energy demands of a building.  Specifically, the energy demands of a residential house change significantly depending on who lives in it and their lifestyle.  By allowing the panels to be traded people can keep their energy needs balanced and the assets of the panel investment become portable.  This portability of the solar panels solves the investment conundrum as well as the energy balance problem as lifestyle and housing occupants change.

Perceived Problems

Retail Wheeling:  The concern here is that this program is Retail Wheeling.  Retail Wheeling became desirable under California’s privatization of generation and related direct customer access to that generation.  This privatization was a disaster in California because it was so easily and successfully monopolized
 under the CPUC direction.  Everyone wanted retail wheeling to help them escape the newly created generation that had been taken over by a small number of monopolists.  However, if there are only too few generators, monopolies will emerge at every node at every hour.  The structural solution is a large number of independent generators.  Solar Farms are part of a structural solution to the generation market in California.

New generation created by Solar Farms could be regarded as a retail wheeling option.  However in this case, there are means to control the growth of new generation, limiting it to Solar PV that provide the hosting utility with growth opportunities into the future that make sense from both a financial and environmental perspective.  This development is fenced in by limiting it in size, limiting it to renewables – only to renewable energy such as PV and by applying wheeling and power firming charges.  If this generation type causes other problems, it can be handled by ancillary service charges under a ratemaking procedure.

Stranded Generation:  By controlling the rate of growth of the Solar Farm Initiative through capacity, type, and wheeling fee structures, growth rates can be continued to match generation expansion needs.  This will save money for all concerned including those not participating in the scheme.  In an era of generation expansion, fossil fuel retirements and open wholesale markets, this should not be a problem.

Accounting:  The accounting function could be done by a utility-certified billing agent or by the utility itself.  A review of a modern telephone or cell phone bill reveals that the consumer of these services can tolerate an essentially incomprehensible bill on a regular basis for an essential service.  The “work” of preparing a bill is limited to a carrying function similar to the carrying of minutes on a cell phone bill.

Extensions

The Green Farm Initiative

An equally important initiative is the promotion of Green Energy in general rather than just PV.  The logical extension of the SFI Program is to include all renewable energy sources.  This would have the following effects:

· Provide a funding mechanism for new green energy projects throughout the state. 

· Generation would be paid for by consumers not the utility

· Provide a diverse portfolio of energy sources that are geographically separated.

· Provide a diverse set of renewable energy types 

· Provide a larger set of investment opportunities for any investor wishing to diversify his renewable energy portfolio.

· A large number of individually owned generations would be produced that would be unable to exercise monopoly power
 decreasing power cost for all.

· Green energy would be available around the clock instead of when the sun shines. 

The benefits of this would be profound.  The utility that adopts this strategy would instantly be placed amongst the most forward-thinking and responsible in the world.  It would be strongly favored by environmentalists, stabilize prices, lower generation risk, reduce fossil fuel use, and fund renewables.  In addition, these renewables can supply ancillary services into the grid to the extent these generators can be dispatched.  Finally, and equally important having small distributed, independently-owned generation controls monopoly power in the power market.  This would all happen at no cost to the utility and huge benefit to the renewable energy sector and consumers alike.

The Green Housing Initiative

Consider a house as an energy consumer.  California’s Title 24 has gone to great lengths to save energy by building owners.  The core mantra of Title 24 is don’t waste energy then we do not have to use it to condition the house.  This strong axiom of Title 24 theoretically should be followed at all times.  However, human behavior is as much of a determinant of energy consumption as is the structure.  Therefore, any construct that limits human behavior from saving energy, is counterproductive.  If an energy saving behavior is being inhibited by Title 24, then a method to work around it should be provided – so long as energy is being conserved.

An approach that incorporates human behavior will save more energy than one that does not.  If there were included as a provision of Title 24, a provision that a building must meet any energy deficiency from title 24 by a renewable generation source able to supply more energy than the house is efficient.  If the energy source is inadequate, the balance energy is supplied at punitive rates that include the social cost.  In effect, you would have choices: 

· conserve, as with Title 24, 

· buy a renewable energy source, or 

· pay substantial social irresponsibility charges on your electric and gas bills.

The effect will be that some, but not all, people will build houses that naturally cool and heat themselves rather than the closed, sealed boxes that are the standard of Title 24.  With natural cooling and heating, and with appropriate behavior, they will use less energy than the Title 24 boxes.  This is a tremendous public gain for society.  

The freedom that this green house initiative gives architects will be profound.  California is now an architectural backwater because of Title 24, and will likely remain so without making use of human behavior in space conditioning.  By matching the energy requirements to the energy needs, we better meet that goal than having all people suffer in tight Title 24 buildings with forced mechanical AC conditioning them.

Title 24 has as its main goal the conservation of energy.  However, its de facto effect is to force everyone in to mechanically cooled houses with small windows and doors.  Greater energy can be saved by realizing that the equally important human behavioral component should be designed into the societal structure.

The argument is often made that we must make the houses efficient because people cannot be controlled and will not use energy wisely or move into a house that is built for a different behavior.  That is still true, but in this case, the cost of that extra electricity and gas will be very expensive.  If people who want air conditioning move into a naturally cooled house, the house will have to have an associated renewable energy source to keep its utility bills down.

� This might be used to address the same “physical” address issue.  It would be part of the same deed and would not be separable, much like household goods are considered part of a house for insurance purposes.


� Since he would have no interest in the customer’s account, he could be certified as an independent agent.


� And staying within the guidelines of California SB-1.


� Prior to divestiture, generation pricing, scheduling, and dispatch were based on least-cost models.  When a plant becomes a merchant plant, the plant will charge as much as the market will bear, not the least.  This difference would not matter if the market were competitive.  However, the barriers to entry have been very high, and are currently rigidly enforced by legislation to protect that monopoly structure.  Similarly in the avoided costs arguments or the PURPA generators.  The rates paid are high, and consumers suffer, primarily because these laws enable restricted market entry through endless delays and extremely complex and lengthy contract negotiations.  Restricted entry reduces supply, and keeps marginal prices high.  The reasons the legislature restricts entry and keeps PURPA prices high are unknown.  Further, as a side problem, since the CPUC restricts entry, little distributed generation can be built reducing reliability and interfering with renewable expansion.  Finally, because the sales contracting process is designed by the CPUC to be so arduous, and rates uncertain, meeting our State RPS goals will be unlikely.


� The principal reason that price gouging occurred in California’s bulk power market is that there were, and are, so few financially independent generators.  By having only a few generators, monopolies are created.  This market structure problem persists today.  Concentrating supply in fewer and fewer generators enables the continued the raw exercise of monopoly power.  Fully distributed, dispatchable generation prevents this as in the atomistic model of Adam Smith.  Having the generation owned by the load makes it irrelevant.
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