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Scope of Work:
ELF Renewable Energy Project
Summary:

· The Grantee will collect data on system performance and provide reports to the Grantor for at least one full year after project completion.
· The Grantee will collaborate with OEE to develop a case study.
· The Grantee will participate in The Ohio Solar Tour for two years following installation and will provide presentations with guided tours of the renewable energy system.

· The project will be completed by June 27, 2007 unless the term of the agreement is modified (extension request must be submitted at least 40 days prior to the completion date: no later than May 3, 2007).
· Reporting Requirements:

1. Digital Photographs of the site before, during and after installation of the DER
2. A log of activities Performed to get approval for installation of the DER system: siting, permitting, zoning, interconnection and net metering agreements, etc.
3. Utility Bill (electric, natural gas and/or propane) usage information for the reporting period.

4. Actual project costs categorized by system design: itemized equipment, installation, fees (interconnection, permits), etc.
5. Material and work remaining to be purchased and completed.
6. Variances to plan, successes and obstacles.

7. Publicity abut the installation

8. Downtime or maintenance issues and the associated costs of repair.
9. Major changes to the project site’s energy base load such as changing lighting, appliance, usage habits, etc.
10. Program reports are due in the Office of Energy Efficiency by the 10th of the month following the end of each quarterly reporting period (January 1, April 1, July 1, and October 1).
Introduction

The grantee would like to extend her great appreciation to all those involved in helping to make this renewable energy system a reality in her life, while also helping to inform people and making it more widely available to others.  
She has been planning the design and orientation of a common sense, affordable, green home with minimal consumptive practices and renewable energy systems since the late 1970s.  She has been living off the grid since 2000 and is now just beginning to grasp the reality of having access to relatively guilt-free surplus energy.  She does not plan to change her consumptive habits very much but there are a few things, like a small energy efficient chest freezer, that will be a beneficial addition to the homestead.  
She is an educator at heart and this is a dream come true for her.  Her enthusiasm is evident as she offers presentations, tours, and shares in potluck meals with guests on a regular basis.  
The PV system went on-line on January 20, 2007 and has produced 130 AC Kwh of power so far. The super-insulated, vented, battery box is not yet completed but will be soon.  
The grantee has been consulting with manufacturers and intensely studying the manuals in order to develop a better understanding of the system with tracking tools and maintenance protocols. The spec sheets and manuals for the system components have been placed in a binder along with specific directions for monitoring and maintaining the batteries. Charts have been created to manually record data coming from the Mate and the MX 60 meters.  Climatological data and other values such as insolation are being accessed via the World Wide Web.  

The ST system is not completed yet but steady progress is being made toward that end.  It is hoped that, in addition to providing adequate hot water for household activities, a hydronic radiant floor heating system will be developed in the near future; including lines into the battery box and greenhouse. 
Data Collection 
Addendum I
Photovoltaic Off-Grid System Data Collection Table

Addendum II
Outback Remote Sensor Temperature Conversion Table

Addendum II
Surrette Battery Specific Gravity Table

These tracking tools are still in development, with the assistance of systems and climatologic experts, and future quarterly reports will include refined tables and graphs.  A few software programs, (such as Winverter™ Monitor FX-MX from RightHand Engineering, LLC), were investigated but were deemed to expensive to purchase at this time. 

Presentations and Guided Tours

Gatherings are held every Sunday, as well as during the week, with presentations and guided tours of the renewable energy and sustainability projects.  Approximately six individuals are usually in attendance with approximately half of them being introduced to the projects for the first time.  The grantee has also encouraged job seekers to consider offering PV maintenance services and has provided them with hands-on opportunities to learn about the systems here.  Web page development is also underway as a way to manifest greater outreach.  Future quarterly reports will have more detailed information regarding these aspects of the project.  
Digital Photographs of the site before, during and after installation of the DER.

Refer to attached files.
A log of activities performed to get approval for installation of the DER system: siting, permitting, zoning, interconnection and net metering agreements, etc.
It has not been necessary to obtain any approvals such as those listed above for the installation of this system because Athens County does not currently have any building requirements.  Interconnection and net metering agreements were not necessary because this system is off-grid, i.e. there is not utility company service in the immediate area.
Utility Bill (electric, natural gas and/or propane) usage information.

Energy conservation practices are a high priority here, as outlined in the application for the grant.  Passive solar heating with a well-sealed and insulated living space with insulated curtains, wood back-up heat (warmth, cooking, and the heating of water), combined with an emphasis on the minimal consumption of non-renewable energy resources allow this home to remain comfortable while utility costs remain extremely low.
Electricity, i.e. gasoline for the generator:

This home is off-grid and does not have a utility bill for electricity. 
An old set of deep cycle golf cart batteries, three used PV panels, inverter, and charge controller were used prior to the installation of this new PV system.  The generator had to be run periodically to charge the batteries at a cost of approximately $80.00/month for gasoline.  But, the new PV system was operational as of January 20, 2007 and there has been no need to purchase fuel for the generator. 
Propane:

1/27/2007  Ferrellgas Account Statement:

500 gallon tank rental: 32.03 for the year (~2.70/month)
The tank is still full due to the fact that the propane piping to the appliances was disconnected for additional construction and has not been redone yet.  Small refillable tanks have been utilized to fuel the propane stove, refrigerator (propane/electric), and water heater at an average cost of $22.00/month.  The estimated total cost of propane has therefore been $24.70/month.
It is anticipated that the monthly propane expense, and carbon emissions, will be further reduced as the solar hot water system will be operational and the refrigerator will be switched over to the electrical system in the near future. 
Firewood:

The last time firewood was purchased, or collected from the woods, was in 2005.  There is enough firewood remaining to adequately heat the home for the duration of the 2006-2007 winter weather. The monthly cost of firewood to heat this home is therefore approximately $16.70/month (dispersed across a two year period).

· Total utility costs: ~ $41.40/month.
Actual project costs categorized by system design: itemized equipment, installation, fees (interconnection, permits), etc.

Equipment and installation (as outlined in the grant application): 

9/9/2006
PV
$ 11,990.00

12/29/06
PV
$ 10,000.00

9/9/2006
ST
$   3,762.00

12/29/06
ST
$   3,000.00
Total Paid: PV/ST
$ 28,752.00

Additional costs:

Galvanized pipe 
$   447.02

Paint


$       8.74
Labor


$   500.00

PVC components
$       3.50

Ground rod

$     15.37

Deck for ST

$ 1,385.00 (labor & materials)

Battery Box

$    562.17 (supplies)

ST/water room
$ 2,148.38

Concrete patch/labor
$      20.00

PV supplies

$    293.88
Labor


$ 1,089.54
Total Additional
$ 5,088.60

Total Investment so far:
$ 33,840.60
Material and work remaining to be purchased and completed.

The ST panels need to be moved, re-piped with trenching into water room. This is going to require the additional costs for a plumber and materials.   The ST insulated water tank needs to be positioned in the water room with a flow meter, water filter, pump, pressure tank, and associated plumbing.  High temperature Armaflex insulation needs to be sourced, purchased, and installed… another extra cost not included in the original estimate.  The installer is not assisting with these matters.  It is also hoped that a radiant floor/hydronic heating system will be able to be developed for use with the ST system.  An additional heliodyne exchanger and other system components will be needed.
Variances to plan, successes and obstacles.
The primary obstacles that have been encountered in relation to this grant have to do with the requirement to utilize a certified solar installer.  The first installer was too busy with big jobs to address the application.  The second installer was able to address the application process in a more timely fashion but there were numerous events that undermined the grantees confidence in them and discouraged her about the whole process given the number of expert non-certified solar experts in the area.  

The installer did very little to help with siting and system design and seemed a little surprised when he finally noticed that the orientation of the house and its placement in relation to the pond was all part of the passive and active solar design.
The installer originally thought that the battery box could be placed under the Outback power center with venting to the outside.  But, then an electrician reported that it was not a good idea and the grantee decided to build a super-insulated battery box on outside of the house, sharing a south-facing wall with the inside power center.  The installers have not participated in this endeavor; it has delayed the completion of the project, and added to the cost.  (The plan is to run hydronic heating from the ST system and to build a greenhouse in this area to help keep the batteries at an ideal temperature: 25( C / 77( F) 
This grantee is very keen upon learning the intricacies of this renewable energy system and therefore reads all the installation manuals, with special attention paid to items with explanation points and boxes.  It was very discouraging to learn that the installer’s helpers were not familiar with the installation manuals and just felt they could do things anyway they wanted while giving excuses and rationalizations.  The grantee felt uncomfortable bringing these things up and perceived her concerns were being discounted because she is a woman.  It wasn’t until she brought up the fact that the warranties depended upon installation per the manuals that they seemed to pay attention.  
One example is the need to apply anti-seize lubrication to the bolts. It doesn’t matter to the grantee if there is debate among the experts regarding this matter…the warranty is void if it isn’t done! The grantee applied it herself when it came time to tilt the array; and then she discovered that the installers had not provided enough wire to allow for the tilt on one of the arrays.  The installer was receptive to the grantee’s report however and is planning to come back to replace the wires.  
The grantee was thankful that she was home to observe the workers mounting the PV panels on extremely warped aluminum mounting struts.  This was totally unacceptable and when the grantee brought it to their attention they acknowledged what they were doing.  They then removed the panels, the array mount company was contacted, and the struts were replaced; but it was yet another thing that delayed the installation and undermined the grantee’s confidence in the installers.  The grantee believes that these array struts need to be checked for trueness before transporting them to a site and mounting panels on them.  .  
The power center mounting panel was installed on the wall upside down and had to be re-done, the inverter was squeezed into the allotted space causing the screws to be off center and bending the metal on the AC box.  Two of the breakers were discovered with the connections broken, it was wired poorly, one of the grounding wires was bent at a sharp ninety degree angle, some of the conduit bushings were left uninstalled, and packets of grease for some of connecting wires were left in the box unopened.  The installer acknowledged that the some of the wiring needs to be redone and is planning to return to do a better job.
The installers did not know that if the battery fluid levels are low upon delivery that battery electrolyte solution is to be added, not water. The grantees’ carefully thought out battery wiring pattern was discounted, only to have the worker come back later to say “I guess you were right.” Battery grease was not applied to the terminals.  The installer was not familiar with the Surrette battery set-points and the programming of the MX60.
The ST panels arrived damaged and the grantee was thankful that the installers had checked them before transporting them to the site and mounting them.  This delayed the project as well since the company had to be contacted to acquire a new edging piece. The grantee can only trust that the installer is correct in thinking that the integrity of the ST panel has not been damaged.
The plumber handed the grantee a box of extra supplies and said he didn’t know what they were for. The ST glycol piping does not have venting and the recommended slope is lacking in the lines.  There is not a flow meter to help with the collection of data and such a device was not included in the estimate.  The ST system needs to be re-done and the meter will need to be purchased separately, adding to the delays and overall cost of the system.   It has also been difficult to find the correct placement for the ST panels due to visual impact and the need for proximity to the water utility room.  
The grantee is not reporting these things to complain about the installers.  The grantee is not a difficult person to work with and simply feels that it is important to help educate them and to hold them accountable so that they might pursue improvement processes.  It is hoped that with time, skill development, and greater experience that they will come to provide high quality services that ensure safety and promote a high degree of trust and confidence in their customers.  The grantee also believes that all customers should become well informed regarding the installation and maintenance of their systems.  The grantee has encouraged the installers to compile a maintenance manual and provide instructions to their customers.  The grantee has also encouraged young people who are looking to develop job skills to investigate the possibility of becoming a PV maintenance service person and has provided them with opportunities to learn about the system here.
Publicity abut the installation

Email letters and articles have been sent out and educational information has been provided to various groups in the area.  The plan is to develop a web site with educational materials and to publicize workshops regarding the renewable energy system and other sustainability related projects.
Downtime or maintenance issues and the associated costs of repair.
The system was powered down on 4/4/2005 until 4/5/2005 to correct some of the power center wiring issues.  There were not any associated costs to this repair.
Major changes to the project site’s energy base load such as changing lighting, appliance, usage habits, etc.

There have not been any major changes as of this time as the grantee is just getting used to the idea that surplus, renewable energy is available.  She rejoices in the project even though she is quite aware that there are hidden costs to such endeavors, i.e, manufacturing costs, toxic non-renewable batteries, etc.
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