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Introduction

On February 23, 2011, Energy Division hosted a public workshop to discuss opening the CSI-Thermal Program to non-water heating solar thermal technologies and process heat applications. At the workshop, parties discussed the types of technologies that might seek to participate in the program, explored ways to develop standards for these technologies, and examined potential options for paying incentives to these technologies. Following the workshop, parties were asked to submit written comments on those issues. 

This Staff Workshop Report reviews the issues addressed at the workshop, recaps the discussion among parties, and summarizes the post-workshop written comments. 

All materials related to the workshop, including the agenda, presentation, staff paper, and request for post-workshop comments can be found on the CPUC web page at http://www.cpuc.ca.gov/PUC/energy/Solar/workshops.htm.

In addition, the CPUC has posted all of the post-workshop comments on a separate web page that can be found at http://www.cpuc.ca.gov/PUC/energy/Solar/pwc.htm.

The CPUC and the CSI-Thermal Program Administrators are currently reviewing the comments in order to determine what program changes may be warranted. 

Questions, concerns or comments about this workshop report may be directed to Damon Franz at (415) 703-2165 or df1@cpuc.ca.gov. 


Background

Thermal Incentives in the California Solar Initiative

Senate Bill (SB) 1[footnoteRef:1] established the $2.167 billion California Solar Initiative (CSI) in 2006, providing financial incentives and other support for solar photovoltaic (PV) systems with the goal of installing 1,940 megawatts (MW) of distributed solar in the service territories of California’s three large investor-owned electric utilities.[footnoteRef:2] SB 1 created Public Utilities Code (PU Code) § 2851, which authorizes the CPUC to create a program funded by electric ratepayers.  Of particular note, PU Code 2851(b) allows up $100.8 million of total CSI funding to provide monetary incentives “for solar thermal and solar water heating devices.”  [1:  Murray, 2006]  [2:  The three large investor-owned electric utilities are Pacific Gas and Electric Company, Southern California Edison, and San Diego Gas and Electric Company.] 


The CPUC established the CSI Program via a series of decisions, including Decision (D.) 06-12-033. The CSI Program launched to the public on January 1, 2007. To incentivize performance, the program requires large projects to take a performance-based incentive (PBI) that pays the incentive over five years based on actual thermal output of the systems. Smaller systems may take the incentive in a lump-sum payment based on the system’s estimated performance. 

The CSI program contains several components including a general market program, two low-income programs, a research and development (RD&D) program, and a solar water heating (SWH) pilot program.  The general market program funds rebates for both solar PV technologies, as well as other solar technologies (including thermal) – with the exception of SWH – that generate or displace electricity.  As for February 2011, there have been 3.7 MW of other solar technologies funded through the CSI general market program, which have consisted entirely of concentrating solar PV. To date, no solar thermal projects have applied to the program. 

Even though SWH qualified for incentives under § 2851, it was initially excluded from applying for incentives pending the results of a $2.59 million SWH pilot program (SWHPP) administered by the California Center for Sustainable Energy (CCSE) in the service territory of San Diego Gas and Electric Company (SDG&E).[footnoteRef:3]  In addition, all natural-gas displacing technologies were prevented from receiving incentives with the exception of those applying to the SWHPP. The pilot program ran from July 2007 to December 2009 and offered incentives to both natural gas-displacing and electric-displacing SWH systems, as well as propane-displacing systems. [3:  See D. 06-01-024, page 13-14] 


Creation of the CSI-Thermal Program 

In October 2007, Governor Schwarzenegger signed Assembly Bill (AB) 1470 (Huffman, 2007) , which authorized $250 million in incentives and other market support for SWH systems that displace natural gas, provided that the SWHPP shows that such a program would be “cost effective for ratepayers and in the public interest.” 

In 2009 the CPUC Energy Division analyzed the results of the SWHPP and recommended in a Staff Proposal[footnoteRef:4] that the Commission approve a statewide SWH incentive program, finding that such a program could be cost effective and in the public interest. In January 2010, the CPUC adopted D. 10-01-022, which authorized the creation of the CSI-Thermal program based on the staff recommendations. The CSI-Thermal program, as adopted, combines the $250 million authorized for natural-gas displacing SWH (funded by natural gas ratepayers) with the $100.8 million allowed for electric displacing SWH systems (funded by electric ratepayers and already a part of the CSI general market program).  [4: Energy Division Staff Proposal for CSI-Thermal Program, July 15, 2009, http://docs.cpuc.ca.gov/efile/RULINGS/104403.pdf] 


Seeking to promote administrative simplicity, D. 10-01-022 directed incentives for gas-displacing and electric-displacing SWH to be administered with a single application process, database, incentive calculator and other tools, although the incentive amounts differ between the different fuels displaced and the funding comes from different ratepayers. The CSI-Thermal program is administered jointly by four Program Administrators: Southern California Gas (SCG), California Center for Sustainable Energy (CCSE in SDG&E’s territory), Pacific Gas and Electric (PG&E), and Southern California Edison (SCE).

Exclusion of non-SWH Technologies and Process Heat

Non-water heating solar thermal technologies are eligible for incentives under both SB 1 and AB 1470. As mentioned above, SB 1 sets aside a $100.8 million fund for solar thermal technologies that displace the use of electricity. Meanwhile, AB 1470 defines “Solar Water Heating” as “a solar energy device that has the primary purpose of reducing demand for natural gas through water heating, space heating, or other methods of capturing energy from the sun to reduce natural gas consumption in a home, business, or any building receiving natural gas.”[footnoteRef:5]  [5:  Public Utilities Code § 2861 (h)] 


In comments to the Staff Proposal, however, some parties recommended that the Commission focus its initial program startup efforts on providing incentives to traditional solar water heating technology. The Commission agreed and directed Energy Division to provide incentives initially to water heating technologies that could be paid up-front incentives based on energy displacement that could be estimated using commercially available simulation software. 

Non-SWH thermal technologies were initially excluded from the CSI-Thermal program. Instead, the decision orders Energy Division to hold a workshop within 180 days of the decision to determine whether and how to pay incentives for non-water-heating thermal technologies. The decision states (p. 72):

Within 180 days from the effective date of this decision, Energy Division shall hold a workshop on the issue of the eligibility of non-solar water heating solar thermal technologies that displace gas usage and meet all other program requirements. The workshop should address how to estimate these technologies thermal displacement for incentives calculation purposes and whether performance-based incentives might be appropriate for these technologies. Following the workshop, Energy Division should provide a workshop report to the Service List of this proceeding, or its successor proceeding, and the Administrative Law Judge. 

Although process heat applications were not prevented from participating in the program by the decision, the Program Administrators initially excluded them from participating due to uncertainties in modeling the energy output of those applications for the purpose of paying incentives. Thus, in addition to non-SWH applications, the workshop also addressed process heat. 

CSI-Thermal Rebate Structure for SWH Systems

[bookmark: OLE_LINK5]The CSI-Thermal Program presently accepts applications from single-family and multi-family/commercial customers taking natural gas or electricity service from the large investor-owned utilities in California.[footnoteRef:6] To qualify, single-family applicants must install a SWH system with an OG-300 rating from the Solar Rating and Certification Corporation (SRCC), and multi-family/commercial applicants must use install a SWH system with SRCC OG-100 rated collectors. In addition, the program only allows end uses that directly consume the solar-heated water, rather than using it as a medium to carry heat for other end uses.  [6:  The portion of the CSI-Thermal Program that funds incentives for electric displacing systems is subject to the overall budget of the CSI general market program.  The funding for the non-residential portion of the general market program was exhausted in October 2010 in SDG&E territory and in December 2010 in PG&E territory. Once funding is exhausted in the general market program for commercial projects, all new project applications are placed on a waitlist and funding is committed as other projects drop out. ] 


Applicants to the program installing systems smaller than 250 kWth (about 3850 square feet of collector space) are paid incentives in an up-front lump-sum payment after the systems has been installed and inspected if necessary. Incentives rates are set per therm of natural gas or kWh of electricity, and actual incentives for each individual project are determined by multiplying the system’s expected first-year energy displacement by the applicable incentive level. 

For single-family OG-300 rated systems, the expected first-year energy displacement is provided by SRCC for each climate zone. The CSI-Thermal incentive calculator simply uses this estimate and adjusts the incentive to account for shading or sub-optimal orientation. 

For multi-family/commercial systems with OG-100 collectors, TRNSYS-based software is used to model each system and determine the first-year energy savings. The CSI-Thermal Program has contracted with an independent software developer, TESS, to build and maintain this model. Although many of the most common SWH system configurations are already built into the TRNSYS model, there are many other configurations that are not included and would need to be “custom-modeled” by TESS as the need arises. 

One hurdle the program has faced in paying incentives based on modeled energy displacement is the difficulty in verifying the applicant’s estimate of building hot water load, which has a large impact on the energy savings and thus can greatly affect the incentive payment. To mitigate this problem, the CSI-Thermal Program requires applicants to meter hot water load for 60 days unless the building type appears on a list of standard hot water load profiles maintained by the American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE). 

Due to concerns about “gaming” the incentive calculator with inaccurate hot water loads and to avoid potential inaccuracies in modeling large systems, SWH systems larger than 250 kWth are required to take the incentive in two parts. The first part of the incentive is equal to 70 percent of the expected first-year energy savings as calculated by the TRNSYS model. The second part of the payment is paid after the first year of system operation and is equal to the actual first year energy displacement as measured by a revenue grade meter, less the original payment. 

Summary of Excluded Technologies

There are three main categories of technologies that are excluded from the CSI-Thermal Program that the Commission is considering including into the program. 

· Process Heat: The CSI-Thermal Program defines process heat applications as those that do not directly consume the solar heated water, but rather use that water as a medium to carry heat for other processes. As mentioned above, process heat was not excluded from the program by the decision. Rather, the Program Administrators excluded process heat due to the difficulty of modeling the energy production from these systems. Difficulties in modeling process heat applications include variable inlet temperatures and variable loads that may be difficult to predict. The Program Administrators have also expressed concern about how to devise installation standards for these technologies. 
· Solar Cooling: A number of technologies currently exist that use the heat of the sun to create cool air, include absorption cooling, desiccant cooling and vapor compression cooling. These technologies can displace electricity by reducing air conditioning load, and thus should qualify CSI-Thermal Electric displacing incentives, provided they use OG-100 rated solar collectors. As with space-heating applications, however, the program’s ability to pay these technologies a one-time, up-front incentive will depend on the ability of these systems’ energy displacement to be modeled accurately and at reasonable cost. In addition, minimum system design specifications may be required.
· Space Heating and Combination Systems: Space heating systems use SWH collectors to provide radiant or forced air heating. Although it is possible to install stand-alone solar space heating, the most common configuration is combination water heating/space heating, wherein the system provides both hot water and space heating. The Commission must overcome three hurdles to including these systems in the CSI-Thermal Program. First, design and installation standards must be developed to ensure that these systems to not suffer from technical deficiencies such as inadequate overheat protection. Second, it must be determined whether their energy savings can be predicted using TRNSYS-based software with reasonable accuracy and at reasonable expense. Finally, the Commission must determine whether to make an exception to the OG-300 requirement in cases where additional collectors are added to the system, violating the OG-300 certification. 

Summary of Non-SWH Thermal Workshop

On February 23, 2011, Energy Division held a workshop to discuss the inclusion of process heat and non-water heating solar thermal technologies. Energy Division chaired the workshop, and representatives from SoCalGas, PG&E, SCE and CCSE participated via a panel. The workshop began with a survey of participants to see which technologies were represented at the workshop. Companies present at the workshop included those producing systems for process heat, space heating, combination water and space heating, space cooling (including absorption chillers and adsorption chillers) and pool heating. The only technology envisioned to be included in the workshop that was not represented was desiccant cooling. 

Next, the workshop turned to technical standards development. The Program Administrators (PAs) and the CPUC believe that technical standards are necessary to insure that systems are installed properly and to protect consumers. Suggestions for how to create those standards included: Using standards developed by the International Energy Agency (IEA) or working with IEA to create standards; using funding from the market facilitation budget to set standards in the near-term; using a “request for proposals” process by which projects are selected based on the strength of their design; seeking assistance from the National Renewable Energy Labs (NREL) to develop standards for desiccant cooling systems; creating a separate space heating and cooling pilot program that could provide the basis for standards development; and paying incentives based on actual thermal output so that risk of under-performance is on the contractor or system owner. 

Following the discussion of technical standards development, the workshop tackled the issue of incentive payment options. The PAs and the CPUC are concerned that the current incentive payment structure might not work with process heat and non-water heating technologies. To guide this discussion, the CPUC devised four options for incentive payments and asked parties to comment on them. 

The first option presented was using the current incentive payment method, which involves running a standardized TRNSYS model to calculate an upfront incentive to be paid to applicants upon system installation. In order to determine whether the TRNSYS model can work with process heat and non-water heating technologies, Jeff Thornton, president of Thermal Energy Systems Specialists, which created the TRNSYS model, was available via telephone. Mr. Thornton verified that TRNSYS will work for all system types, but load profiles might be difficult to determine for non-water heating systems. In addition, TESS would need to create a number of additional “templates” for different system types at additional cost to the program. 

As an alternative to using TRNSYS, some parties suggested that installers have the option of using their own estimation tools and designs, which would could be stamped by a professional engineer and verified by the PAs. One contractor noted that the existence of a CSI-Thermal energy modeling tool reduces the competitive advantage of those companies that have done the work to develop their own energy estimation tools. 

The second option presented applies only to combination water heating and space heating for single-family residential systems. Under this option, the TRNSYS model would be used to estimate the energy savings from water heating, and a “kicker” would be added for the energy savings from space heating. Parties did not object to this method. 

The third option considered at the workshop for incentive calculation was to use energy modeling tools that might be more suitable for non-water heating technologies than TRNSYS. However, because TRNSYS appears to work for all system types, this option was not discussed. 

The final option discussed at the workshop as a way to pay incentives for process heat and non-water heating technologies was performance-based incentives (PBI) that pay for actual energy output as measured by a Btu meter over some pre-determined period of time. Parties disagreed on whether PBI would be a desirable way to pay incentives. Some parties felt that PBI would be the best way to pay incentives for cooling and process heat applications. Other thought that the solar thermal industry does not have the access to capital necessary to make PBI a viable option. Parties in general preferred opt-in PBI to a mandatory PBI system. Some parties also felt that the current 70/30 true-up method should be used instead of PBI.  

Post-Workshop Comments

Following the February 23 workshop, Energy Division sent out a request for informal written comments on the topics covered in the workshop. In total, Energy Division received written comments from 15 parties. Those comments are summarized below in alphabetical order by party. 

Abengoa Solar Inc.: 

· Process Heat:
· Applications:  Many types of applications; food processing  uses hot water for clean-up, sterilization, pasteurization, cooking and other process.
· Steam: Direct steam generation in the collector is still in the developmental stage, but it could see field deployments in the next few years.
· Standards: CSI-Thermal need not develop standards for design and installation because building, electrical and plumbing codes already apply to commercial/industrial systems.
· Incentive Payment:  Provide payments for process heat and non-SWH loads via a PBI paid out per kW-thermal delivered over a fixed term such as ten years, but only after a start up period of providing incentives via the existing 70/30 mechanism; no upper limit on incentive payments and states that smaller systems could be incentivized by providing a larger per-unit payment.
· Abengoa notes that under a 70/30 or PBI system, the risk of underperformance is on the system owner, alleviating the need for program administrators to obtain highly accurate load profiles for incentive estimation.

Aztec Solar Inc.: 

· Residential space heating and combination systems: Residential space heating is not financially viable with the exception of isolated regions served by propane and electricity; thus, this should not be a top-priority area. Incentives should be no more than 50% of what is allowed for the SWH system alone. Rules should be put in place to address overheating.
· Process Heat:  Solar Process heat is the most immediate additional market. Load calculation can be difficult, so the PAs should buy BTU meters that they could loan to contractors for 30-60 day metering. Systems can get large, so CPUC might want to establish an upper size limit. 
· Solar Cooling: Solar cooling should be looked at as part of a solar heating, cooling and domestic water heating (DWH) system. Small to mid-sized commercial is the most immediate market, and could be served in the short-term by a “carve-out” of funding for demonstration projects. Aztec feels that $1 million would be adequate to fund 7-10 projects. 

California Solar Energy Industries Association (CalSEIA): 

· Priority Areas: CPUC should give priority to establishing eligibility criteria and incentive levels for the following applications:
· Residential combination (water heating and space heating) systems. Incentives should be limited to the existing caps for residential systems.
· Commercial, industrial and agricultural process heating and solar thermal chilling and cooling applications. These could be funded through a carve-out from the multi-family/commercial budget. 
· Clarify that only solar thermal (not PV) technologies are eligible.
· Develop and implement a funding mechanism for residential and small commercial air conditioning.
· The CPUC should seek to identify alternative means within other sections of Energy Division to incentivize solar thermal technologies – for instance, energy efficiency, demand response and greenhouse gas proceedings.
· Space Heating: There is no need for stand-alone space heating for commercial/multi-family, but there may be a need for single-family space heating/dehumidification incentives.
· Solar Cooling: Incentives for residential air-conditioning should be provided via a pilot program that can test the technologies’ performance, durability, and economics. 
· Standards: Because standards already exist for non-SWH thermal technologies, there is no need for the CSI-Thermal Program to initiate its own standards-development process. Instead, CPUC should use a technical support contractor to gather applicable domestic and international codes and standards. 
· CPUC should work with the Energy Commission to integrate solar thermal into existing Energy Commission energy modeling software.

California Solar Thermal, Inc. (CST): 

· Standards: CST states that the International Energy Agency is developing standards for non-water heating solar thermal technologies, and for domestic systems, SRCC and ASHRAE standards are used as well as UFC criteria.  Mechanical engineers ensure that the systems are properly sized and designed. 
· Metering: The metering standards currently in place for large commercial systems can be adopted for non-water heating solar thermal technologies.
· Combination systems
· The current incentive caps for residential systems should be removed for combination systems – instead larger residential combination systems should be paid PBI.
· CST encourages the SRCC to revisit certification for combination systems.
· No rules are needed for combination system sizing, but an energy audit or Title 24 documentation should be required to establish heating/cooling loads.
· TRNSYS templates should be developed to model combination systems. 
· Commercial/Multi-Family
· It may be necessary to provide stand-alone space heating incentives.
· Design and installation standards should be developed, especially regarding overheat protection.
· PBI is the best way to pay rebates for non-SWH thermal systems of any size.
· Non-water heating systems should not be paid based on a modeling simulation. Instead, a professional engineer stamp should be required on the engineered drawings and building load calculations as a means to reserve incentive funding.
· Process Heat
· Lots of different process heat applications are possible. Storage will not always be necessary, but some will need heat dumps. Applications that produce steam in the collector are unlikely.
· Standards and system design requirements should be put in place, most importantly regarding overheat protection.
· Process heat applications should be paid via PBI.
· Solar Cooling
· Solar-assisted absorption chillers with gas backup area likely application.
· Installation standards should be put in place, most importantly for overheat protection.
· PBI is the best way to pay incentives for solar cooling.

Chromasun, Inc.: 

· Standards: The CSI-Thermal Program does not need to develop system design and installation standards because those standards already exist. 
· Uniform metering standards need to be developed for solar thermal. 
· Commercial/Multi-family
· Stand-alone solar space heating is not likely to be common; rebate should be limited to the energy delivered to the building. Waste heat should not be incentivized. 
· The CSI-Thermal requirement for a storage tank should be relaxed for systems that have a heating loop with enough volume that storage is not necessary.
· Installation and design standards are not necessary.
· Chromasun prefers the 70/30 true-up method over PBI, with current size thresholds in place. Systems employing thermally driven chillers should use the 70/30 method rather at any size.
· To determine load profiles, a report should be submitted with assumptions. PE stamps could be required initially but could be waived once a number of reports have been submitted.
· Process Heat
· Steam is unlikely to be produced in the collector for process heat applications.
· Chromasun recommends paying up-front incentives based on TRNSYS modeling.
· Development of new standards for process heat is not necessary because boiler plumbing and building codes have them covered. 
· Load profiles can be determined by interviewing plant operators and analyzing historical gas data.
· Solar Cooling
· Dominant installation scenario for Solar Cooling is solar-assisted absorption chiller with natural gas backup replacing part of an existing electric system.
· Installation standards are not necessary.
· CSI-Thermal should observe the SGIP practices for integrating thermally driven chillers at the end of combined heat and power systems.
· Solar cooling systems should be required to take the 70/30 incentive based on TRNSYS energy production estimates.
· Heat rejected from the absorption chiller should be eligible for the rebate if it is applied to DHW or other hot water applications.

Conservation Technology:

· Non-water heating thermal 
· To prevent over-sizing, an non-SWH thermal system should be designed to displace a maximum of 60% annual hot fluid load.
· Payment: Calculator inputs for all projects should be based on two tanks for calculator inputs, using two gallons per square foot of collector area.
· Metering:Metering and monitoring equipment for customer performance monitoring or CSI-Thermal Measurement and Evaluation should be placed at the collector loop after the heat dissipater device for measuring the net solar output.
· Non-PV system rebate procedure
· CSI incentive payments for grid-connected non-PV solar electrical generation projects shall be by EPBB and PB as provided in the CSI Handbook.
Division of Ratepayer Advocates (DRA): 

· Payment: DRA favors paying incentives to non-water heating thermal technologies using performance-based incentives (PBI) based on actual metered energy production at regular intervals over a defined time span.
· Creating custom models for new applications will increase program administration costs.
· Difficulty verifying the applicant’s estimate of thermal load can create gaming opportunities.
· The 70/30 payment mechanism does not alleviate concerns with paying up-front incentives.

FAFCO: 

· Combination Systems:
· Standards: The SRCC or other recognized certification organization should be used to develop standards for combination systems so that customers are not left vulnerable to faulty systems.
· Payments: Combi systems should be treated separately from SDWH systems, and TRNSYS modeling should be used for incentive calculation with inputs developed by SRCC or other recognized body.
· Process Heat:
· Nearly all process heat applications will benefit from the use of all types of solar water heating products.
· Steam: Applications that produce steam in the collector are not likely.
· Standards: Design and installation standards are not needed because commercial customers are capable of evaluating designs. Professional Engineer sign-off should be required.
· Payments: Payments should be made on an up-front or 70/30 basis.
· Load Profiles: Commercial process heat is too diverse for standard load profiles. Best solution is to use 60 days of monitoring and adjust for seasonality using historical data. 
· General Comments:
· FAFCO does not believe the CPUC should open the CSI-Thermal Program to non-water heating  thermal technologies until the solar water heating market has reached a more mature state.
· Significant improvements need to be made in the area of overheat protection.

Heliodyne:

· Heliodyne is concerned that opening the CSI-Thermal program up to non-water heating thermal technologies would prematurely exhaust program funding, and thus separate funding outside the current program should be sought to incentivize these technologies.


Bob Higbie:  

· Space heating incentives should be offered only in climate zones with significant winter heating requirements, and a thermal storage component should be required.
· Load Profiles: Installers should have a means by which to add new load profiles to the TRNSYS model based on collected data.
· Efficiency: Additional incentives should be offered to home owners who complete the advanced upgrade package of Energy Upgrade California.

Johnson Controls:

· Products: SWH, space heating, cooling, boiler pre-heat, make-up air heating, commercial pool heating.
· Combination Systems:
· Single-family
· Incentive cap should be removed; if not, it is not worth developing incentive
· Payment: Added incentive should be a “kicker” based on collector area and paid for contribution during the heating season only.
· Certification: Manufacturers could have OG-300 systems amended to allow for larger systems necessary to provide combination DWH/space heat.
· Sizing: No more than 1 sq. ft. of collector per gallon storage unless there is drainback.
· Multi-family/Commercial:
· No need for stand-alone space heating
· No need to consider steam in collector array
· Small commercial (< 800 ft. sq.) should be paid up-front based on calculator.
· Develop and publish a list of load profiles for different buildings and uses based on actual consumption data; get industry comments and consensus.
· Process Heat:
· No need to consider applications that produce steam in the collector.
· Standards: Design and installation standards should be developed for these technologies. The best way to do so would be to update the ASHRAE Solar Design Manual. All designers/Engineers should be NABCEP certified.
· Incentives: Pay on the same basis as existing MF/Commercial Handbook. Require calculation model stamped by a professional engineer to validate building loads.
· Solar Cooling:
· Solar assisted absorption chiller to replace part of an existing electric chiller is a likely application.
· Standards: Coordinate with the North American Solar Thermal Cooling Association to develop installation standards. Also possible to get design assistance from companies that have done projects.
· Incentives: All cooling systems should be paid 70/30 split. Might need separate programs for systems that provide only cooling vs. heating in the winter and hot water and cooling in the summer. 						

Solar Rating and Certification Corporation (SRCC):

· Combination systems:
· Standards:  SRCC is interested in developing a standard for combination space and water heating systems and would like to lead that effort if the CSI-Thermal Program decides to develop such a standard.
· Process Heat:
· Standards:  Defining a standardized rating for the wide variety of process heat applications, but perhaps a process could be developed for reviewing system designs with the intent of approving the basic system configuration without analyzing details of component selection and sizing.
· Steam. Cooling, and Dehumidification
· Technology might not be market-ready, and it might be a long time before the technology is commercially available and requires certification.
· Incentive Payments:	 Incentive payments should be based on actual metering of displaced energy. Computer modeling of the new solar thermal technologies is being developed, and will need to be validated with empirical data. Individually modeling each system will become expensive. 
· Metering: Guidelines for metering are needed for all systems. SRCC is prepared to develop those standards if funding can be found. 

Sopogy:

· General Info: 
· Applications: Sopogy intends to provide air conditioning and process heat. 
· Standards: Sopogy relies on standards from local building codes.
· Building loads: Sopogy relies on information from customers to determine building loads
· Modelling: Sopogy has proprietary energy modeling software
· Commercial/Multi-Family
· Standards: Standards from local building codes are sufficient. 
· Incentives: Sopogy prefers up-front incentives as a first option and PBI as a second option.
· Process Heat:
· Applications: Industrial hot water, distillation, desalination, drying, boiler pre-heating, food preparation, boiling, pasteurizing, blanching, sterilization and waste treatment.
· Incentives: Sopogy prefers up-front as a first option and PBI as a second option.
· Solar Cooling: 
· Standards: Sopogy recommends relying on standards from local business codes. 
· Incentives: Sopogy prefers up-front as a first choice and PBI as a second choice.

SunEarth Inc.: 

· Process Heat
· TESS should develop a TRNSYS template for solar process heating. Inputs should be only those that can be independently verified. Collectors using vapor or steam should be excluded. 
· Residential Combination Systems:
· Residential combi systems should be eligible for the DHW even if they are larger than any listed OG-300 system.
· An additional rebate should be based in the “kicker” rebate as described in the attachment to the request for comment, or on square feet of collector area.

Western Renewables Group:

· Residential Combination Systems:
· The CSI-Thermal program should provide incentives for combination systems, as long as those systems are size-limited to prevent excess heat generation and the water heating component has an OG-300 certification.
· Design and Installation Standards:
· The Commission should rely upon existing standards bodies rather than engage in the lengthy process of writing its own standards.
· Incentives:
· Applicants for projects larger than 30 kWth should be allowed to decide between the PBI or 70/30 true-up incentive.
· Process Heat:
· Proposed Definition: “Solar process heat is produced by a solar thermal collector array and delivered quantifiably to a manufacturing, production, assembly, construction, or fabrication process, which would have used natural gas or electricity otherwise to generate that heat. 
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