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Order Instituting Rulemaking Regarding 
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California Solar Initiative, the Self­ (Filed May 6, 2010) 
Generation Incentive Program and Other 
Distributed Generation Issues. 

COMMENTS OF TECOGEN INC. ON
 
STAFF PROPOSAL REGARDING MODIFICATIONS TO
 

THE SELF-GENERATION INCENTIVE PROGRAM
 

In accordance with the September 20, 2010 Administrative Law Judge's Ruling ("ALJ's 

Ruling") Requesting Comments on Staff Proposal Regarding Modifications to the Self­

Generation Incentive Program ("Staff Proposal"), Tecogen Inc. is pleased to submit these 

comrnents. 

1. Introduction 

Tecogen is a leading national manufacturer, installer, and servicer of small, 

"microengine"-based combined heat and power ("CHP") packages and gas engine-driven 

chillers, founded in 1982, with headquarters in Waltham, Massachusetts. 

Tecogen is a member of the California Clean DG Coalition ("CCDC") and fully supports 

CCDe's comments in this proceeding, but wishes to provide additional perspectives through 

these separate comrnents. 

Tecogen's CHP customers are primarily public or non-profits end-users. They include 

small commercial and institutional users, such as schools, hospitals, nursing homes, residential 

apartments, YMCA's, athletic clubs, municipal pools, retirement communities, and colleges, 

Such small customers have steady electrical and thermal loads. They use CHP to reduce thei'r 

operating costs and carbon footprints. In this proceeding, Tecogen is attempting to address 

issues related to our customers' use of CHP distribution generation. 

Tecogen's small rnicroengine-based CHP modules are available in sizes of 60, 75, and 

100 kW. They are modular, so are occasionally installed in multiples to make systems as large 



as 500 kW. Tecogen has over 1000 installations throughout the United States, including many in 

California. Tecogen maintains an established service infrastructure throughout the United States, 

staffed by trained factory service technicians. 

Tecogen is directly or indirectly responsible for many jobs in California. These include 

those employed full-time at its factory service offices in Northern and Southern California, as 

well as those of people it works with, such as installing contractors, salespeople, consulting 

engineers, energy service companies, and third-party maintenance providers. 

The high overall capacity factors and operating efficiencies actually being realized by 

these systems in the field demonstrate the reliability of rnicroengine-based CHP systems, when 

properly applied and serviced. Their success' also shows the benefits of implementing CHP at 

sites that have consistent thermal profiles and of sizing conservatively. 

2. A utility GHG emissions benchmark consistent with other programs should be used 

We believe that the utility power plant and system T&D GHG benchmarks used in SGIP 

should be consistent with those used in other programs (including the recently concluded QF 

settlement, CPUC-sponsored energy efficiency programs, AB 1613 process, renewable 

programs, etc.). To do otherwise would send an inconsistent message, and skew policymaker 

and customer decision-making. 

The Commission should not hold SGIP to a higher standard than is applied tmder other 

programs. The same assumptions that are used elsewhere should be used in SGIP (e.g., 

regarding CO2 per MWH emitted by the default utility system). Everyone should be using the 

same yardstick. Applying a different, harsher GHG standard to SGIP alone is illogical and 

unfair. 

3. SGIP technology definitions should be expanded or amended to address microengines 

IC engines cover a diverse range of applications, based on sizes from 25 kW to 2500 kW, 

rich-bum and lean-bum, turbocharged vs. non-turbocharged, etc The most meaningful and 

accurate differentiator is size, however, which does a pretty good job of capturing all of the 

above distinctions. 

2
 



We recommend therefore possibly creating a separate technology category in the SGIP 

(or at least a subcategory within engines) caJl ed "microengines" (i. e., those sized under 200 kW, 

or maybe under 500 kW). 

This would be similar to what has been set up in SGIP for microturbines, so there is 

precedent for this kind of distinction in SGIP. Microengines can be differentiated from larger 

engines in SGIP, similar to how microturbines have been differentiated from larger gas turbines. 

Microengine systems also employ emerging technology, and differ from larger engines in key 

respects: capacities, technology, packaging, economics, market penetration, application types, 

level oftechnologicaJ maturity, etc. Microengine issues are not always addressed accurately 

when they are lumped together with much larger engines, so some separate evaluation is 

warranted. 

4. IC engines should again qualify for SG IP 

The report erroneously evaluates all types ofIC engines, large and small. It mistakenly 

calculates an overaJl JRR for engines that is too high to qualify for SGIP, and GHG reductions 

that are too low to qualify (especiaJly for what it calls "rich-bum" engines). 

With the proper assumptions used instead, the JRR for aJl engines (including 

microengines) will faJl below the required 15% maximum presented in the report, like the IRR's 

for most of the other technologies. 

Similarly, with the proper assumptions, GHG savings can be proven for all types of 

engines (including microengines). The GHG reductions that are achievable by all IC engines are 

at least as positive as those calculated for most ifnot all of the other technologies listed. 

a) IC engines truly have a need for incentives (staff report's IRR analysis is faulty) 

We first wish to state we support the view of CCDC and numerous participants at the 

November 1 workshop that applying a 15% JRR cutoff, as the staff proposes, is not realistic. 

Numerous market studies (and our years of project experience) have taught us that delivering a 

6-year payback will not result in much market activity A customer payback of 3-4 years is a 

much more realistic requirement, given perceived risks, market barriers, competing measures, 

and scarcity of capital. 
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Secondly, the staffs report grossly mischaracterizes the economic return (IRR) for IC 

engines. The report calculates an IRR of 15.98% for IC engine-based CHP, which the report 

also says should make engines ineligible, based on the (somewhat arbitrary) 15% maximum IRR 

cut-off. 

However, many flawed economic assumptions wel'e used in the staff's analysis. The 

true IRR for IC engine CUP does not exceed 15%, contrary to the staff analysis. Ifvalid 

assumptions are used instead, the IRR for engine-based projects drops to well below 15%, 

especially in the case of small "microengine" systems, Thel'efore, IC engine systems should 

again become eligible, using the report's criteria. 

As supporting documentation, Attachment A provides specific recommendations as to 

how the staff's financial analysis tool should be modified to incorporate corrected inputs. 

Attachment B provides "case study" data from nine (9) actual existing small IC engine 

CHP projects. This detailed historic project data is consistent with our recommendations. 

Invalid assumptions used in the staff report include: 

•	 Installed cost ($/kW) - The report assumes a W1iform installed cost of $2322/kW for 

all IC engine systems. However, for "microengine" systems (e.g., <500 kW) in 

particular, actual installed costs are much higher than this, typically aroW1d 

$3200/kW. 

Note that this microengine installed cost figure is nearly identical to that used 

in the staff report for microturbines ($3293/kW). 

The above figures are consistent with the prior SGIP cost data for microengine 

and microturbine systems in this size range. The SGIP installed cost data summarized 

by Itron previously showed that historic installed costs for both microengines and 

microturbines in the size range of 30-100 kW were approximately $3500/kW. In the 

size range of 101-500 kW, installed costs were approximately $3000/kW for both 

technologies. 

•	 Avoided electric rate - The report assumes that CHP systems will offset an 

W1realistically high rate of $.1 18/kWh, which the report says was chosen to 

approximate PG&E's A-lO schedule. However, virtually none of the technologies 
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under consideration for SGIP would be instaJIed at sites so small that this would 

actually be the normal applicable rate schedule. Instead, a rate such as PG&E's E-19 

or E-20 (applicable to customers with demands> 500 kW) would be the most 

common electric rate in effect at CHP sites. This is true for large gas turbines, large 

IC engines, and large fuel cells, and even for the majority sites that use the smaller 

microengines or microturbines. The report's IRR calculations therefore should have 

used a fIgure that's closer to $.095/kWh as the offset electric rate This is a sample 

annual weighted average energy charge, without demand included, since demand 

savings are not always realized. By selecting an incorrect rate schedule, the report 

has overstated the value of electric generation for all the technologies in its IRR 

analyses. 

• Investment tax credit - The report's IRR analyses assume that all CHP projects 

receive a 10% federal investment tax credit, including those using gas turbines, 

microturbines, and large and small IC engines. 

However, in our real-world experience, very few CHP projects are actually 

able to take advantage of this tax credit. The ITC should therefore not be figured into 

the IRR calculations for CHP systems involving engines, turbines, microturbines, or 

microengines (ie., 0% should be assumed). This is because most CHP systems (and 

nearly all the small ones) are installed at facilities that simply cannot take advantage 

of the tax credit (such as government, schools, colleges, hospitals, nursing homes, 

YMCA's, community centers, athletic clubs, apartments, etc). 

It is worth clarifying that certain other DG technologies (e.g., solar, wind, and 

fuel cells) are also eligible for tax credits, but theirs are much larger tax credits, at 

least 30%. This higher percentage of subsidy, coupled with those technologies' 

higher first-costs on a $/kW basis, means the absolute sizes of the tax credits (in 

dollars) available for those technologies are much larger. In fact, the tax benefits for 

these other technologies are large enough that they routinely attract third-parties who 

own and operate those projects for an otherwise ineligible owner on a "PPA" basis. 

The third-party is able to "harvest" the huge tax benefit windfall. 
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By contrast, with most CHP systems, the lower ITC percentage and project 

cost ($ per kW) has meant that third-party-ownership to capture the tax benefits has 

not caught on. The transaction costs and perceived di sadvantages of third-party 

ownership are simply too high, relative to the small potential tax credits. 

An invalid assumption has again been used in the report, which causes it to 

calculate an IRR for IC engine-based CHP that is unrealistically high, especially for 

small proj ects. 

•	 Standby charges and departing load charges - The report's IRR methodology omits 

several significant expenses that must be paid by most if not all CHP projects. 

Specifically, the cost for any applicable standby charges and non-bypassable 

departing load charges should both be included in the report's IRR analyses. 

Together, these charges together can often exceed 1.5 cents/kWh for actual CHP end­

users. For reference, detailed "case study" data on nine (9) actual small IC engine 

CHP projects is provided in Attachment B. These examples illustrate the magnitude 

of these two types of charges, which amount to approximately $O.011IkWh for 

departing load charges and $0.004/kWh for standby charges. These charges eat 

significantly into a site's net annual cash flow, and reduce the IRR for CHP projects. 

They are not inconsequential, so should be added as a line item in the staffs IRR 

spreadsheet. Certain technologies (e.g., solar, wind, fuel ceJls) may be exempted 

from paying some or all of these charges, but CHP is not, so this ongoing operating 

expense should be used in the report's IRR calculations 

•	 Separate IRR analysis is needed for smaller engines - The report concludes that all 

engines should be ineligible for SGIP, because the staffs model calculates an IRR of 

15.98% for IC engines, just slightly above the staffs proposed 15% cut-off 

However, this conclusion was based solely on a single staff analysis of a large 800­

kW lean-bum engine. No analysis is given in the report for the IRR of a smaller 

engine, or what the report calls a "rich-bum" engine. If proper assumptions are used 

for a smaller engine case, the IRR will come out to well below I 5%, and demonstrate 

a true need for an incentive. Two separate analyses (i.e., for two types of engines), 
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were run when evaluating their relative GHG emissions impacts (as discussed below), 

but only one type of engine was run in the economic case. This should be corrected. 

b) Ie engines do truly reduce GRG gas emissions (staff reporfs analysis needs 

l'evisionl 

As with the IRR calculations discussed above, we believe the staff report 

mischaracterizes IC engines in its GHG analysis, and draws a misleading conclusion about IC 

engInes. 

Provided in Attachment A are our specific recommendations on how the staffs GHG 

analysis tool should be modified to include different inputs. 

First, we re-state our belief that a GHG benchmark consistent with what is used in other 

CPUC proceedings should also be used in SGJP. If the same yardstick that is used here, many of 

the SGJP technologies under consideration will show significant GHG reductions. 

Even if we do use the stricter, new GHG benchmark that the staff proposes in its report to 

only apply to SGIP, the report concludes that GHG reductions are obtainable at least from what 

it calls "lean-bum" IC engines. 

Unfortunately, the report claims that "rich-bum" type engines do not deliver GHG 

emissions reductions. However, we note that "rich-bum" engines just barely missed in the 

staffs analysis. (Note: Please see comments below regarding this "rich-bum" terminology; we 

believe that "small IC engines" or "microengines" would be a more accurate term.) 

The staffs GHG analysis calculates that an overall efficiency of 62.7% is needed for 

"rich-burn" engines to achieve GHG reductions, whereas the staff report used a minimum 

standard for all CHP technologies of62.0%. This means that rich-bum engines failed by just 

0.7% of overall efficiency, less than one percent. 

If the required minimum over"all efficiency applicable to small engines is raised just 

slightly (for instance, to 64%), then all engines will yield positive GRG savings. We can 

support application of a slightly higher standard like this to ensure GHG reductions, since most 

properly appl ied small IC engine CHP projects operate at overall efficiencies well above this 

anyway. 
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This means that all types ofIC engines should be able to deliver significant and positive 

GHG reductions to SGIP. Using corrected assumptions and a raised standard, engines of all 

sizes and types can be shown to reduce GHG emissions. 

This change would also reflect more accurately how different types of engines are used in 

CHP applications. Electrical efficiency of engines varies somewhat by type, and type generally 

correlates with size. What is important to note is that engines that have a lower electrical 

efficiency at the same time often have a higher percent heat recovery (as in the case of small 

engines), so they can actually achieve higher overall efficiencies. 

For simplicity and to lower maintenance costs, most small engines tend to be non­

turbocharged. Non-turbocharged engines often have lower electrical efficiencies than larger 

turbocharged engines. (Note that size is a more meaningful way of differentiating engines than 

is distinguishing by "rich-burn" vs. "lean-burn" type, as the report does.) The good news is that 

smaller non-turbocharged engines also tend to maximize their heat recovery. 

In fact, 'if applied properly, small engines can achieve the highest overall system 

efficiency of any CHP technology (i.e., >81 % on HHV basis, or >91 % on LHV basis). 

MiCl"oengines can have overall CHP efficiencies that are higher than large gas turbines, 

microturbines, and large IC engines. 

Relative to large gas turbines, the electrical efficiency of small engines is fairly similar or 

a little lower, but small engines also are often able to achieve greater levels of heat recovery. 

And, relative to microturbines, small non-turbocharged engines achieve both higher 

electrical efficiency and higher thermal efficiency. Small engines achieve electrical efficiencies 

around 27%, which is higher than those of microturbines (e.g., 25.3%), on an equivalent HHV 

basis. At the same time, small engines achieve higher heat recovery than microturbines (e.g., 

55% recoverable heat for microengines, vs. 47% for microturbines). Together, this means 

microengines achieve higher overall efficiencies than microturbines do (e.g., 82% total for 

microengines vs. 72% for microturbines). Microengines provide both more electricity, and more 

heat recovery, per unit of fuel input than microturbines do. 

5.	 IC en2ines should be included in SGIP on a "pt'e-approved" basis (or on a "product· 

specific" basis at a minimum) 
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Despite the efficiency advantages of microengines described above, the staff report 

presents some flawed logic: it provides a route for microturbines to gain product-specific 

approval in the new SGlP ("on a per product basis"), yet does not do the same for the more 

efficient microengines. This should be corrected. 

At the November 1 workshop, staff explained that the only reason its report did not 

mention that the product-specific approval route would also be applicable to IC engines was 

because the report had concluded that IC engines would be ineligible for SGIP (again, since 

staffs calculated IRR came out barely above 15%). Staff reassured workshop participants that 

the report's (flawed) IRR calculations would be fully reevaluated and, once that was complete, 

the logic about which technologies are eligible for product-specific approval would be fairly and 

consistently applied. Verbally, staff singled out IC engines for this reconsideration specifically, 

which we appreciate. 

Preferably, small engines should again be included with all other engines in the 

SGW program on a "pre-approved" basis. We believe this is justified, based on their 

ability to meet the th."ee uite.;a presented in the staff repor1, namely: the need for 

incentives, positive GHG savings, and cost-effectiveness. 

At a minimum, IC engines should be allowed to submit for product-specific approval, 

similar to what the report proposes for microturbines. 

It is also critical that such product-specific approval process be kept reasonable and 

simple The cost and complexity of obtaining an approval must not overwhelm good projects 

and applications or the magnitude of the incentive. 

6.	 Applying a higher ove."all efficiency standard to all technol02ies may be acceptable, if 

necessary to ensure GHG reductions 

We believe it would be acceptable for SGIP to apply a higher overall system efficiency 

standard to all types of CHP (i.e., including fuel cells, large turbines, large IC engines, 

microturbines, and microengines) than 62% This will ensure that all technologies truly reduce 

GHG emissions. The SGfP could even apply slightly different higher standards to each 

technology, as each needs to assure GHG reductions. 
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7.	 Hybl'id performance-based incentive concept is acceptable, but some changes may be 

warranted as fUriher details become known 

We support the adoption of a "hybrid" performance-based incentive (HPBI) conceptually 

simiJar to what has been proposed in staffs report Many program details have yet to be defined, 

of course. The final result could therefore be good or bad, but we support the initial concept at 

least A hybrid type of incentive structure will lessen the upfront capital requirements for 

owners, and ensure they continue to operate their systems efficiently over the long-term, two 

essential goals. 

One suggestion we have would be to increase the initial proportion of the incentive from 

25% to 50-60%, to make a bigger impact on owners' decision-making. Upfront capital 

requirements remain the biggest hurdle for most of the cash-strapped governments and non­

profits we work with. 

8.	 An extended peliod for earning the HPBI should be allowed for highly efficient projects 

that have low capacity factOl's 

We beJieve that capacity factor is an imperfect indicator of a project's GHG reductions in 

Years 1 to 5 and beyond. This is because many CHP systems are designed from the start to 

maximize their efficiency, rather than their runtime, by carefully matching CHP operation with 

the end-user's thermal requirements. 

A CHP project that always operates with maximum thermal utilization like this will have 

the highest possible efficiency (CHP's "sweet spot" for GHG reductions), but it may also have a 

lower capacity factor (e.g., <80%), if customer thermal loads are seasonal or variable. 

Since the goal of SB 412 is GHG reductions, the emphasis in SGIP should be on overall 

efficiency and not so much on capacity factor. Capaci ty factor and GHG reductions do not 

necessarily correlate. While CCDC supports the hybrid PBI concept, we caution that capacity 

factor is an imperfect way to measure a system's effectiveness as far as GHG reductions go, so 

are is an imperfect basis for awarding incentive dollars in Year 1 to 5. A plant that runs 60% of 

the year at 80% efficiency may deliver more GHG reductions (certainly it does on a per kWh 

basis) than a plant that operates 80% of the year at 60% efficiency. The new SGIP should 

therefore not be overly reliant on capacity factor targets, or it will inadvertently incentivize sites 

to operate additional hours without heat utilization, simply to raise their capacity factors. 
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As a partial solution, we support one concept that was raised at the workshop. We 

support the idea that sites that achieve excellent overall efficiencies, but that have capacity 

factors below 80%, should be given an extended time period 10 earn their PBI incentive. If a site 

elects to operate its systems only at its maximum efficiency (which might depress its capacity 

factor somewhat), the site should not be punished. The site should be able to earn its incentive 

over a 6 or 8 year period, if the full amount has not been earned yet within 5 years. 

Again, if this is not allowed, sites that have excellent efficiencies but capacity factors 

lower 1han the target will install heat dump capabi Ii ty, to allow them to operate even when si te 

thermal loads are satisfied (while taking care to still keep the system's annual overall efficiency 

above the minimum required, of course) This does not seem completely desirable. 

In reality, we believe that the GHG savings realized are as much a function of the CHP 

application as they are of the product used. In other words, GHG benefits are project-specific as 

much as product-specific A less efficient product that gets used in an ideal CHP application can 

actually deliver more GHG savings than a nominally more efficient product that is applied 

poorly (e.g., with Jots of heat dumping). 

Raising the overall efficiency standard, and allowing sites an extended time if needed to 

earn their full incentive as mentioned above, will keep projects oriented toward maximizing their 

GHG reductions, consistent with the goals of SB 412. 

Another important distinction to keep straight is between capacity factor and availability. 

We believe that underperforming projects are actually characterized by low availability, not 

necessarily by low capacity factor. Low availability means the system is broken and not able to 

run if called upon. By contrast, a sample sys1em that is kept in tip-top shape, well maintained 

and highly efficient, would have a very high availability, even if it directed to run only 2/3 of the 

time. This may be the most efficient way to run the plant, in response to thermal loads. 

Another way the SGIP could address these issues would have the HPBI in the years after 

startup simply equal 1/5 of the remaining incentive during each of the 5 years. The HPBI would 

be received provided the system is able to demonstrate it has achieved a high availability during 

the year and met the minimum annual overall efficiency required by SGIP. 

9. Convert M&O dollars into actual incentives 

11
 



The report acknowledges that certain "barn ers" exist that make deployment of CHP in 

California difficult, as almost anyone active in the CHP industry (large and small) can confirm. 

The report recommends expanding the Commission's "Marketing & Outreach" (M&O) efforts to 

"identify and address" these barriers. 

The report specifically encourages the Commission "to consider providing non-incentive 

support of highly-efficient, small CHP". 

We appreciate the acknowledgement that barriers exist, and especially that highly 

efficient small CHP is worthy of support in particular. However, we believe that such M&O 

activity would not have much impact in the marketplace. We feel that far more tangible results 

will be achieved when project owners receive actual incentives for choosing to install efficient 

CHP systems in their facilities. Separate Commission efforts to remove barriers could still be 

quite worthwhile, of course, it's just that they should not substitute for restored incentives. 

10. The new SGIP should remain focused on GHG reductions, but all the CHP technologies 

provide low NOx emissions as well. 

The report notes that "microturbines may have advantages over other combustion 

technologies in terms of producing fewer emissions of NOx and other criteria pollutants". The 

report then mentions SB 412's focus on GHG gas emissions reductions. 

We support the staffs focus on GHG reductions, consistent with SB 412. 

However, we wish to clarify that all the SGlP technologies (including large turbines and 

all sizes of engines), and not just microturbines, deliver very Jow emissions of NOx and other 

pollutants. Pollutant emissions are fairly comparable from all these technologies. Extremely 

low NOx levels have historically been a requirement of SGIP participation as well. So the 

distinction mentioned in the report regarding microturbines is not meaningful. 

11. Proposed ene.·gy audit requirement is unnecessary and should be eliminated from SGIP 

The staff's proposal that a customer must obtain an energy efficiency audit before 

Feceiving an SGIP incentive presents yet another unnecessary and costly obstacle to the 

implementation of efficient CHP. 

First, most CHP end-use customers are already very efficiency oriented. Most have 

already received various types offacility energy audits and given their recommendations serious 

12
 



consideration. A visit to any such building will reveal quickly that most have already evaluated 

and implemented a wide variety of efficiency measures during the past 25 years Requiring a 

redundant audit now as an eligibility requirement for SGJP would serve no useful purpose for 

such customers. 

It is also worth noting that, after the new hybrid PBI concept is in place, CHP project 

designers will have a greater incentive to size their CHP systems conservatively, e.g., to meet the 

lesser of electrical and thermal loads. Planning to serve with CHP waste heat a thermal load that 

could go away someday will not be rewarded by SGJP. Responsible CHP project owners already 

size their systems to take into account potential reductions in load due to additional future 

efficiency measures. The proposed new SGIP incentive structure provides sufficient additional 

assurance of this. 

Since efficiency is highest in the loading order (where we agree it belongs), by the staff's 

logic, a new overall energy audit should be a pre-requirement of literally every other incentive 

program offered by utilities, including load management, demand response, solar water heating, 

etc. This obviously is not practical and we don't believe it is being consistently applied 

We support efficiency - that's what small CHP is about, after all. We do not agree that 

having SGJP requiring costly addi tional energy efficiency audits will result in notable changes in 

the size of CHP systems and improved efficiency. An audit requirement is just a new barrier, 

one we have not seen before. If anything, we feel the extra hassle and audit expense imposed on 

customers may actually discourage some sites from implementing efficient CHP, so the audit 

requirement could actually undermine the goal of efficiency. Since it creates a needless and 

complicated new barrier, we request that the Commission remove the staff s proposed 

requirement for a costly energy efficiency audit as a pre-condition of receiving SGIP incentives. 

12. Metering requirements should be kept reasonable and appr·opriate for a project's size 

and type 

The type and complexity of the metering required under the SGJP should scale with the 

size of the project. Otherwise, at least for small projects, much of the incentive will get eaten up 

simply by metering costs The sample metering costs shown would be a huge burden for small 

projects. For instance, the staff report shows: 
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Tariff-related $ 1,439 

Electricity output $ 4,300 

Waste heat output $ 17,000 

Fuel input $ 7,500 

Total $ 30,239. 

This level of metering expense would eat up a big chunk of any incentive that a small 

customer receives. The cost of metering should not swamp/ overwhelm the amount of the 

incentive, of course. 

Asjust one dramatic example, suppose that a sampJe efficient 60-kW CHP project gets 

an SGIP incentive of $600 to 1OOO/kW (please note that this is just a placeholder amount, for 

illustration purposes only; we would actually recommend a larger incentive rate, including an 

adder for small projects, as proposed by CeDe in January). This wouJd work out to a $36,000 

to $60,000 incentive for this hypothetical customer. Under the staffs proposed hybrid PBI 

structure, only 25% of the total incentive would be available in the first year, or $9,000 to 

$15,000. This first-year incentive amount would not even cover the initiaJ metering costs, which 

are 2 to 3 times larger. This incentive amount would literally leave nothing to help reduce the 

actuaJ proj ect cost in the first year. 

As a sol ution, the SGIP should allow applicants to install types of metering that are 

appropriate for the project type and size. The type of metering required by the SGIP should not 

be prescriptive and "one size fits all". Several types of perfectly adequate metering solutions 

exist that are technically valid and reasonable in cost and shouJd be allowed. 

As an example, in the case of thermal metering for smaller projects (e.g., <500 kW), it 

should be sufficient to perfonn a one-time verification measurement of the water flow rate, used 

in conjunction with ongoing readings from various temperature sensors, to provide annual 

thermal utilization data. Such temperature spJit data can be regularJy Jogged by a 

microprocessor. This should suffice in lieu of installing actuaJ Btu meters at every site. Based 

on our years of project experience, we have found Btu meters often to be expensive, difficult to 

keep in calibration, failure-prone, and maintenance-intensive. Instrumentation that is expensive 

to instal! and maintain and gives unreliable data over the long haul would not seem to be a good 
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investment for either the customer or the SGIP program, especially when more practical and 

affordable alternatives exist. 

SGIP should also not require that electrical, thermal, and/or fuel use be tracked in 15­

minute increments, especially for smaller CHP sites. We note that the utility's "Net Generation 

Output Meter" (installed at the CHP customer's expense, to help the utility assess the customer 

for departing load charges) that is typically installed on most CHP projects in California is not 

required to provide the utility with IS-minute interval data. The SGIP should not require a 

whole separate electric meter to do that either. 

Cumulative data-logging and annual reporting, based on existing and reasonable 

metering, should be sufficient to verify annual compliance with SGIP efficiency requirements, at 

least for small projects. This would impose less of a first-cost, maintenance, and administrative 

burden on all parties, and better match the needs and characteristics of small er projects. 

13. Nama"a. Gas IC Engine-based CMf appears to be highly cost-effective on a TRC basis, 

based on Itt"on's pre.iminaty analysis 

To determine a technology's eligibility for future SGIP incentives, the staff in its report 

proposes to apply three tests to each technology. One test is "cost-effectiveness" which we have 

understood to mean the Total Resource Cost (TRC) test. At the November 1 workshop,ltron 

presented the preliminary results from its SGIP cost-effectiveness model. 

Based on these initial Itron results, natural gas IC engine CHP appeared to achieve very 

high TRC marks, with Societal TRC's well greater than 1.00 (e.g., TRC's of 130% or higher, in 

fact). 

By contrast, we notice that certain other technologies, such as natural gas-fueled electric­

onty fuel cells and energy storage, did not pass the TRC, according to Itron's initial results. 

Given that these other technologies may not even involve generation (as in the case of stand­

alone energy storage, which may in addition already be eligible for other load management and 

demand response programs), we would recommend that SGIP funds be reserved for efficient and 

deserving generation technologies, including IC engine CHP, which can satisfy the staffs three 

proposed criteria and are more consistent with the original intent of SB 412. 

14. Conclusion 
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Tecogen appreciates the opportunity to submit these comments to the Commission for jts 

consideration, in particular on behalf of our small non-profit and government customers. 

Tecogen respectfully requests that the Commission adopt these recommendations for SB 412 

implementation. 

TECOGEN Inc. 

By:	 William R. Martini lsi 
William R. Martini 

DATED: November 15,2010 
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If,!?ut Assumptions lor 5B 412 GHG Analy~js 

Avoided GOO Eml_ons Rate 
CHP 
Storage (Charging) 
Storage (Dlcharalng) 

348 
368 
567 

T&D Line LOIBIS I 7.8%1 

Conversion FactolS 1117 Ibs, CO2 Equi\8lentf,MMB1U 
0.05317 Tonne C02E/MMBlU 

Avoided GOO Eml_ons Rats Backg ~und 
Avoided 

GHG from 
D88crlptlon Grid Source 

KglMWh 

BAU Avoided Eml"on Rate Includln 20% 
renewable. (applicable to demand II 

-c

e 
programs) 349 AS 32 Seoplng Plan, modified by CPUC shiff for culltomar Ileneration 
ARB BAU A\oOided Emission Rate 437 AB 32 Seoping Plan 
Gas CCGT Emissions !actor 368 MBCS staff r9'.4ew of AB 32 Seoping Plan Goals (from E3 GHG calculator) 
Gas CT Emissions !actor 575 MBCS staff r~ew of AB 32 Scoping Plan Goals (from E3 GHG calculator) 
Other oUser defined 

•
 



Natural Gas Fueled mstributed Gene'ration 

Generator AssumDtions-

Capacity Faclor 80%
 
Electrical Efficiency Degradation 1'%
 

Industry Est. CHP GHG CHP
Efficiency·

Technology electrical Reducing Efnclency
AB 1613

capacity EffIciency (YIN) (Reference
(HHV)

(MWl (HHV)* OnlY) 
I Eleetric>only Fuel Cells 0.100 51.6"10 0.0%'; Ves (j 

Fuel Cell CHP 1.000 37.9% 62.0% Yes NA 
I das Tuibine 10.000 29.0% 62.0%1 Yes 68.7% 
Rioh·Bum-..,~, ... 0.100 27.1% 64.0% Ves 81.0% 
'Lean Bum Errg.ine 0.800 35.0% 62.0% Yes 79.0% 
Microturbine 0.065 25,2% 62.0% No 71.5% 
CombustIon CHPAv. ."age 2.741 29.4% 62.0% Yes 75.3% 

I Staff's origina GHG spreadsheet
Grid/AvoJd_ed Bone Assumotions 

concluded that overall efficiency of 62.TYuGHGJ Emissions Fac or (E) 349 Kg/MWH
 
T&D I'osses 7.8% would be needed fo "rich-burn engine" to
 
Al,Qided Boiler Efficl noy 80%
 achieve GHG reducti'ons, so lit barely failed 

using a 62% standard.I 
Better catego'ry ame to use 

If the reqUired mimimum overall efficiencywould be II Small Ie Engine-CHpll 
is raised just sligh Iy (e.g., to 64/0), GHG(or "Microengine-CHPII) 

savingS are shown. 

, / / , 
EmI..o"t &ni.~ EmitMftl 1E.",aelCfl. ,.,....~ ~~ 1ca.l'Mlflllon •.0_-- A¥olftd f Produead ~~ 1M AVQtdMI ~tr~ AeducUan=~ 

...,- V I:""" _Oft -::., I-'--- "jj'-' ­ OIIMC02£llIIi .. 1ft" .... Tonn' C02! -." Ton". C02E - -... T4nnoe CO2., 
~_,. , -.r. ~"" ;-.' ~'... ....-.m 0''':' '0' - "~"" - , -; "11.1" .•. ... ~J ..- ~1,.~ll '16' .. '4 , ,I , IZ,Aotl "" 2ro (l,U:~17 1 ~i.(r,.-, 0.'" :.i:i' • '1. L fH) 7:i:il /.":7 ~m luI6::U7 40H ;, 32T ~'.~ 7. • 

1),11' 1j."D'l' n .,' .';;<) ~'5 ll.~ 1).((.211 4'):) l.r,.J 5':Y. ;.t 

l).'P ~ liz or. 74!';i ~ 4@ ,~ '9-
•,• 0.,' ~, ,:, I .... ill. nJ ~~ .1, a..m:l17 41'~ ;,.,7:1 ~- ,"I'" , .,. ::7 ~,' 11, 0ClI 7U 1le2'3 (a;t!6a17 "G~ :L'¥..( ",\,7'-.• 

, 0.,' 247 ~QlIlir '~ .ue 
0.1' ~ 1],01-41) ..1 M ", ...... <LiJI'(J" ''''-"''' 4• 2: ::; ll<Ke ~ ~ 7011 a~ ~6~ 

, ,'7 •• 
~lYJ :H·f1 

,,\ ...., 'A flo) '"".. ,,~ "'3• ·2.~. ,.... •~.I· ~ , ~ '~~1 ~~ 

SubTor.1 (5 I~ l)t~t:CCl 0.,00 13,176 s.,-7fl1 ,,, 7,268 1,'" &&.2.34" ~1H <.m 73.606 ~ " ......., ~~
 
IMW I ~ .i.o~ 11,178 157,00; 5,6Cl9 72.m ...,., 8U.1:6" O,ilS317 4U1l6 :s:M.06O~ '51,A~.. '~J ~
 
.~p ""d~c mu. fie ~IIIlJ F1) Of r....... ft'l,J.!'1 IQ, Ricn SWf' e ,...... lri W:~ ,,*- MCflnoio ,,/(lo ~ GHtJ tmuc1 iN Iwn ~fCffl~l.mc{tmr:i..
 "" . 



preadsheet: 

Create new echnology ~educe ITC for CHP projects from 10'0 to 01., to 
category for Small Ie reflect the reality that most CHP projects do not 

Engine-CHP ~ceive ITC, due 0 customers' non-profit or public 
("Microengine-CHP"). tllX status, etc. (see comments). 

I 
_ -.Jr-:NII~. , J I ­

1_·Tecllnoloav 8Dedlc 
Sempl. lnoentl... 

aeclltcel To1IIl Syam CIopdty Amounl 

.' lkWi OD_1I/IlWl 06M 'ITCIM fTC... ~. :8~m 81u I'-'''d ,I .....~~~I,TCBI9lbll 
nc: 8lI!:Ienw ,EIIIc:I.nc:v fedOr .. 

~Ind TUltline 387 $3,098 $0.008 NA NA 2O'lIo $
 
Fuel Ceil- Elecl~C only 100 $9,eoe $0.020 $3,000 > 0.5 kW 48.0% 48.0% 80% $
 
fuel CeU - Eleclric 0nI)' (8logaII1 100 $12,108, $0.040 $3,000 > 0.5 kW 48.0%, 48.0% .80% $
 
fuel Ceil - CHP 400 $7,288 $0.030 $3,009 > 0.5 kW 41.2% 82.0% 80% $
 
Fuel Ceil - CHP (Blogaa) 400 S9,7ll8 $0.064 • 30% $3.ooo>O.5kW 41.2%' 41.2% 80%$
 a. Turline - CHP 1000 $2,347 $O.02ID .( 50 MW 29.0% 82.0% 80% $
 
GIl TUltline - CHP (Biogasl 1000 $4,847 $0.064 < 50 MW 29.0% 29.0% 80% $
 
MicroIurtlIne - CHP H16 $3,293 $O.CI2ll $200 25.2% 82.0% 80%1 $
 

:~~_Ift-!"!'·!!!!"_Il_-II-_..,Ii II-·-----~I ~ 
PreuUI'8 Aec1Jctioo 100 $3,488 $0.0101 30% NA NA 80% I 

- Using corrected inputs, 
Inoenti... Pevrnen' In 1.\ V.., staff's financial t:l lysis
Incenlhe Pavment Period {ylll 

Y•• spre.cldshut calcul~tes IRR of 
DlBCQJ", Rate /%] «15% for Microengine CHP. 

This establishes a c1e.c1r need 
for incentive. 

We believe these 
[ ing rood & standby

metering charges should' 
charges have been added 0

be reduced, especially Use a 10 u avoided electricity rate, to 
the. IRR calculation kere for rt.fle the Qctudl type of customer .for lIer ro BctS I 
the Microengine CHP case(see c ts). electric rate tho Is most often offset by 
only (i.e., this part of theSGIP edmotogies. (For lOOlmple, chQf'lg£, fro G&E A-10 to PG&E E-19/ E-20's s readshuf 'tins NOT yet'" 
be n updaftd fa otherannual weighted-Qve~e ene.rgy-onlyAcid 2 new cost inputs, for tuhnologie.s). !ncludi t ernrate; see ,comments.)d ing land charges & 

elsew~ as we.1I would lower 
sf 'I dlargu. whic CHP ths IRR's fo ot~~r 

projects: mus:f pay. techno rogie.s furf·her.] 



Add 2 new cost lines to spr.eadsheet, to reflect th 
deporting load charges and standby charges that 

CHP projects must pay. 

693.792 BlI/:.3501 ti79.98f, fi73,lBfi 6(,6.•501 6fi9.789 ~53.IQl 6016.659 640. \g3 

167,228	 $67,887 $68.!!63 S6l1,ZZ4 ·$69.903 S70,S8ll S71,28O S7U78 $12,6&4 
A.82-1 P.,824 8,62' '8.82' 6.A2" A.B2'" 8,824 8.82' 8.8211 
3:Z::'3 3. '91 3. 159 3.'26 3.;)96 3.065 3.035 3.00<1 2;97'" 

50.1 "'~ 49.61% 4~t I' .8.62"." t'lU.w;,:, -17.6fi~~ 47.1BY~ "6.7 i'4, 46.24% 
3,_ 3.90'19 3.9'0 ,:'l,ft -0 3.832 3,79J 3.756 3.716"'29 

$28,366 S28,llOO S29,~5 ,m S2lI.648 S29.1I211 S30,234 $30,532 $)(Ijll22 
$1- ~~.~ I ~,,) ~ III Xc! -$T, IT- -~1:11' 

tI	 3", 1 41an" ~1l .atlJ 1 1 ,r 9:U -\ ;.: q~ 

1 J j - 1 n~ II , . 14JI -';oJ!-1i'1 

so $3 SO so $3 SO $0 so to 
'\;0 SO $0 SO $J $0 $0 $I) SO 
so SO SO so $0 $0 SO so ;c 
$0 $0 $0 $0 so $Il so so so 
$Il so $Il sO $0 $0 so $0 so 

$'8.'60 i,7,707 '11,536 S'7.'9.1 $16,966 $16,686 "6.'01 $16,11'$'I!' 
I '1	 re, IJIlj --',' ......., R'JI
""'.,'" 

2011 2012 20'3 201< 2015 2016 2017 20'8 2O'Q 2020 
57.0<1 $7.2' S7.X S7.5() S7.66 $7.81 57.Q7 :5.8.1:; 58.2' SM5 

$Il.0969 SO<lSll8 SQ. I QOll $0. '028 so '0<9 I~ ~.O.I,')9' 'SO..1113 5O.h35 SO. 11 sa 

Using corrected i,nputs, the staff's 
financial analysis spreadsheet tool now 
calculates an IRR of «15~o for Small 
IC Engine CHP ("Mkroengines"). is 
establishes a clear need for incentive. 
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SMALL NATURAL GAS IC ENGINE
 
SAMPLE CHP PROJECT DATA
 

(Note: An abbreviated version of this data may also be included with CCDC's comments) 

PROJECT #1: 

Capacity 

Cumulative Operating-Hours to Date 
Thennal Loads Being Heated 
CHP Operating Mode 
Actual Capacity Factor to Date 

Actual Availability Factor to Date 
Electrical Efficiency 
Overall Efficiency 

Cost! financial 
Received Investment Tax Credit (ITC) 
How Financed 
Total Installed Cost 
O&M Cost 
Utility Rate 
Utility Depaning Load Charges 
Utility Standby Charges 
IRR (without SGW) 

'pl~OJECT #2: 

Capacity 

Cumulative Operating-Hours to Date 
Thennal Loads Being Heated 
CHP Operating Mode 
Actual Capacity Factor to Date 

Actual Availability Factor to Date 
Electrical Efficiency 
Overall Efficiency 

Cost! financial 
Received Investment Tax Credit (ITC) 
How Financed 
Total Installed Cost 
O&M Cost 
Utility Rate 
Utility Departing Load Charges 
Utility Standby Charges 
IRR (without SGIP) 

COl\lML:NITY CENTER. N. CALIF. 

150 kW (2 Tecogen natural gas 75-kW
 
"microengines" with full heat recovery)
 
13,300 run-hours, since Feb 2009 startup
 
Domestic Hot Water (DHW), space heat, pool, spas
 
100% thermal load-following (0% heat dump)
 
89% (Note: To maximize efficiency, system is
 
designed to only operate when site thermal loads
 
require CHP waste heat)
 
95%
 
27% HHV (= 30% based on LHV)
 
81 % HHV (= 90% based on LHV)
 

No (because customer is non-profit)
 
100% from capital budget; site-owned
 
$3,200/kW
 
$.022/kWh
 
PG&E E-19S + Standby S + E-DCG Departing Load
 
$.01 I/kWh to PG&E
 
$4,024/year to PG&E (= approx $.003/kWh)
 
<5 % (using corrected staff spreadsheet).
 

COLLEGE. N. CAUF. 

300 kW (4 Tecogen natural gas 75-kW
 
"microengines" with full heat recovery)
 
49,900 run-hours, since Dec 2003 startup
 
Space heating, pool
 
Mostly thermal load-following (limited heat dump)
 
83% (Note: To maximize efliciency, system is
 
designed to mostly only operate when site thermal
 
loads require CHP waste heat)
 
95%
 
27% HHV (= 30% based on LHV)
 
70% HHV (= 78% based on LHV)
 

No (because customer is govt! public)
 
100% from capital budget; site-owned
 
$2,800/kW
 
$.022/kWh
 
PG&E E-19P + Standby S + E-DCG Departing Load
 
$.OII/kWh to PG&E
 
$8,0 17/year to PG&E (= approx $.004/kWh)
 
<5 % (using corrected staff spreadsheet).
 



- -

PRO,JECT #3: 
­

Capacity 

Cumulative Operating-Hours to Date 
Thennal Loads Being Heated 
CHP Operating Mode 
Actual Capacity Factor to Date 

Actual Availability Factor to Date 
Electrical Efficiency 
Overall Efficiency 

Cost! financial 
Received Investment Tax Credit (ITC) 
How Financed 
Total Installed Cost 
O&MCost 
Utility Rate 
Utility Departing Load Charges 
Utility Standby Charges 
IRR (without SGIP) 

PROJECT #4: 
-

_ 

Capacity 

Cumulative Operating-Hours to Date 
Thennal Loads Being Healed 
CHP Operating Mode 
Actual Capacity Factor to Date 

Actual Availability Factor to Date 
Electrical Efficiency 
Overall Efficiency 

Cost! financial 
Received Investment Tax Credit (ITC) 
How Financed 
Total Installed Cost 
O&M Cost 
Utility Rate 
Utility Departing Load Charges 
Utility Standby Charges 
IRR (without SGIP) 

HIGH SCHOOL. N. CALIF. 

75 kW (1 Tecogen natural gas 75-kW "microengine"
 
with full heat recovery)
 
30,300 run-hours, since Oct 2005 startup
 
Swimming pool
 
100% thermal load-following (0% heat dump)
 
69 % (Note: To maximize efficiency, system is
 
designed to only operate when site thermal loads
 
require CHP waste heat)
 
95%
 
27% HHV (== 30% based on LHV)
 
81 % HHV (= 90% based on LHV)
 

No (because customer is non-profit)
 
100% from capital budget; site-owned
 
$3,400/kW
 
$.022/kWh
 
PG&E E-19S + Standby S + E-DCG Departing Load
 
$.OII/kWh to PG&E
 
$2,0 12/year to PG&E (= approx $.005/kWh)
 
<5 % (using corrected staff spreadsheet).
 

HOSPITAL.~. C\UF. 

120 kW (2 Tecogen natural gas 60-kW
 
"microengines" with full heat recovery)
 
31,700 run-hours, since Oct 2006 startup
 
Domestic Hot Water (DHW), space heating,
 
100% thermal load-following (0% heat dump)
 
89% (Note: To maximize efficiency, system is
 
designed to only operate when site thermal loads
 
require CHP waste heat)
 
95%
 
26% HHV (= 29% based on LHV)
 
83% HHV (= 92% based on LHV)
 

No (because customer is non-profit)
 
100% from capital budget; site-owned
 
$3,200/kW
 
$.022/kWh
 
PG&E E-20P + Standby S + E-DCG Departing Load
 
$.Oll/kWh to PG&E
 
$3,207/year to PG&E (= approx $.003/kWh)
 
<5 % (using corrected staff spreadsheet).
 



- - --

PROJECT #5: 

Capacity 

Cumulative Operating-Hours to Date 
Thermal Loads Being Heated 
CHP Operating Mode 
Actual Capacity Factor to Date 

Actual Availability Factor to Date 
Electrical Efficiency 
Overall Efficiency 

Cost! financial 
Received Investment Tax Credit (ITC) 
How Financed 
Total Installed Cost 
O&M Cost 
Utility Rale 
Utility Departing Load Charges 
Utility Standby Charges 
IRR (without SGIP) 

-

'I)RO.JI~CT #6: 

Capacity 

Cumulative Operating-Hours to Date 
Thermal Loads Being Heated 
CHP Operating Mode 
Actual Capacity Factor to Date 

Actual Availability Factor to Date 
Electrical Efficiency 
Overall Efficiency 

Cost! linancial 
Received Investment Tax Credit (ITC) 
How Financed 
Total Installed Cost 
O&MCost 
Utility Rate 
Utility Depaning Load Charges 
Utility Standby Charges 
IRR (without SGIP) 

NUR,'SING I10:\lE 'A '.~. CALIF. 

60 kW (I Tecogen natural gas 60-kW "microengine"
 
with full heat recovery)
 
34,500 run-hours, since Apr 2003 startup
 
Domestic Hot Water (DHW), space heating
 
100% thermal load-following (0% heat dump)
 
52% (Note: To maximize efficiency, system is
 
designed to only operate when site thermal loads
 
require CHP waste heat)
 
95%
 
26% HHV (= 29% based on LHV)
 
83% HHV (= 92% based on LHV)
 

No (because customer is non-profit)
 
100% from capital budget; site-owned
 
$3,5001kW 
$.022IkWh 
PG&E A-lOS + Standby S + E-DCG Departing Load
 
$.012IkWh to PG&E
 
$I,61O/year to PG&E (= approx $.006IkWh)
 
<5 % (using corrected staff spreadsheet).
 

~URSlNG 110ME oW. N. CALIF. 

60 kW (I Tecogen natural gas 60-kW "microengine"
 
with full heat recovery)
 
24,800 run-hours, since Dec 2004 startup
 
Domestic Hot Water (DHW), space heating
 
Mostly thermal load-following (limited heat dump)
 
48% (Note: To maximize efficiency, system is
 
designed to mostly only operate when site thermal
 
loads require CHP waste heat)
 
95%
 
26% HHV (= 29% based on LHV)
 
70% HHV (= 78% based on LHV)
 

No (because customer is non-profit)
 
100% from capital budget; site-owned
 
$3,500IkW 
$.022IkWh 
PG&E A-lOS + Standby S + E-DCG Departing Load
 
$.012IkWh to PG&E
 
$I,6101yenr to PG&E (= approx $.006IkWh)
 
<5% (using corrected staff spreadsheet).
 



--

PROJECT #7: 
­

Capacity 

Cumulative Operating-Hours to Date 
Thennal Loads Being Heated 
CHP Operating Mode 
Actual Capacity Factor to Date 

Actual Availability Factor to Date 
Electrical Efficiency 
Overall Efficiency 

CostJ financial 
Received Investment Tax Credit (ITC) 
How Financed 

. Total Installed Cost 
O&M Cost 
Utility Rate 
Utility Departing Load Charges 
Utility Standby Charges 
IRR (without SGJP) 

PRO.JECT #8: 
­

Capacity 

Cumulative Operating-Hours to Date 
Thennal Loads Being Heated 
CHP Operating Mode 
Actual Capacity Factor to Date 

Actual Availability Factor to Date 
Electrical Efficiency 
Overall Eniciency 

CostJ financial 
Received Investment Tax Credit CITC) 
How Financed 
Total Inst<llled Cost 
O&M Cost 
Utility Rate 
Utility Departing Load Charges 
Utility Standby Charges 
IRR (without SGIP) 

NCnSU'\(; HOME 'C',~, CALIF. 

225 kW C3 Tecogen natural gas 60-kW
 
"microengines" with full heat recovery)
 
35,100 run-hours, since Aug 2005 startup
 
Domestic Hot Water (DHW), space heating
 
Mostly thermal load-following (limited heat dump)
 
77% (Note: To maximize efficiency, system is
 
designed to mostly only operate when site thermal
 
loads require CHP waste heat)
 
95%
 
27% HHV (= 30% based on LHV)
 
78% HHV (= 87% based on LHV)
 

No (because customer is non-profit)
 
100% from capital budget; si te-owned
 
$3,300/kW
 
$.022JkWh
 
PG&E E-19P + Standby S + E-DCG Departing Load
 
$.OII/kWh to PG&E
 
$6,013/year to PG&E (= approx $.004/kWh)
 
<5 % (using corrected staff spreadsheet).
 

APAI~T:\lEl\T BUILDING. K C,\UF. 

60 kW (I Tecogen natural gas 60-kW "microengine"
 
with full heat recovery)
 
4\ ,800 run-hours, since May 2005 startup
 
Domestic Hot Water (DHW), space heating, pool
 
100% thermal load-following (0% heat dump)
 
87% (Note: To maximize efficiency, system is
 
designed to only operate when site thermal loads
 
require CHP waste heat)
 
95%
 
26% HHV (= 29% based on LHV)
 
83% HHV (= 92% based on LHV)
 

No (because customer is non-profit)
 
100% from capital budget; site-owned
 
$5,000/kW
 
$.022/kWh
 
PG&E A-lOS + Standby S + E-DCG Departing Load
 
$.012/kWh to PG&E
 
$1,61 O/year to PG&E (= approx $.004IkWh)
 
<5 % (using corrected staff spreadsheet).
 



- - - - -

PRO,JECT #9: 

Capacity 

Cumulative Operating-Hours to Date 
Thermal Loads Being Heated 
CHP Operating Mode 
Actual Capacity Factor to Date 

Actual Availability Factor to Date 
Electrical Efficiency 
Overall Efficiency 

Cost! financial 
Received Investment Tax Credit CITC) 
How Financed 
Total Installed Cost 
O&M Cost 
Utility Rate 
Utility Departing Load Charges 
Utility Standby Charges 
IRR (without SGIP) 

'.JlIl\ICU)AL POOL. N. CALIF. 

60 kW (1 Tecogen natural gas 60-kW "microengine"
 
with full heat recovery)
 
44,500 run-hours, since May 2004 startup
 
Pool
 
100% thermal load-following (0% heat dump)
 
79% (Note: To maximize erticiency, system is
 
designed to only operate whcn sitc thermal loads
 
require CHP waste heat)
 
95%
 
26% HHV (::: 29% based on LHV)
 
83% HHV (:: 92% based on LHV)
 

No (because customer is govt! public)
 
100% from capital budget; site-owned
 
$3,000/kW
 
$.022/kWh
 
PG&E E-19S + Standby S + E-DCG Departing Load
 
$.01 [/kWh to PG&E
 
$!,610/year to PG&E (= approx $.004/kWh)
 
<5% (using corrected staff spreadsheet).
 



date: 11111 J'AJlllJ 

SMALL NATURAL GAS IC ENGINE 

SAMPLE CHP PROJECT DATA 

ADDITlONAL NOTES 

Project # 

Site: 

Slartup date 
current date 

diff Since s/u: days 624 2,513 1,843 1,478 2,757 2,147 1,904 1,996 2,361 

years 1.7 6.9 5.0 4.0 7.6 5.9 5.2 5.5 6.5 

months 20.5 82.6 60.6 48.6 90.6 706 62.6 65.6 77.6 

hours 14,976 60,312 44,232 35,472 66,168 51,528 45,696 47,904 56,664 

Current Cumulative System 
I JIH 4 .~IU 3n 31,7[H) l4 00 24,800 ~ • I ( <l ,8011 -I) I 

Run-Hours since Slartup 

Avg Capacity Factor since 
89% 83% 69% 89% 52% 48% 77% 87% 79%

startup* 

* Note that these systems are dcslgned to not run fulltime. Rather, they are generally dispatched based on customer's 
actual thermal requirements, in order to maximize overall CHP efficiency. 

Manufaclurer rC'L'u~en Tec;orcn TeL'<l~.:n T.:cogell TeCLlj1CI' TecoEcll T~~olli'a T~cmtBI T~~l!!\t:ll ' 

kW system size (bel' parasitics) 150 3UO 75 I I.lll r.(1 I tJ(I ns fill 
.­

M) 

Approx kWh generatcd (bef 
parasitics) since slu 

1,995,000 14,970,000 2,272,500 3,804,000 2,070,000 1,488,000 7,897,500 2,508,000 2,670,000 

CustOmer's PG&E Elec Rate ·le) I ::!.IGr I 1:.-1% 'I 

Departing Load Charges 
PPP 

Nuclear Dec 

Tolal $IkWh 

Annual Cost 

Standby Charge ($lkw-mo) S~.fi] ,,~ 02 I S1,bJ $.2.l>~ ~~~,b] "f.' bJ \!t.I"l S2M $.:': 6~ 

Applied 10 % of rated capacity I'!)'{ 85% 85% 85% 85% 85% I 85% 85% 85% 

Net charge $2.24 $2.23 $2.24 $2.23 $2.24 $2.24 $2.23 $2.24 $2.24 

Annual COSl $4,024 $8,017 $2,012 $3,207 $1,610 $1,610 $6,013 $1,610 $1,610 

Equivalent $IkWh $0.0034 $0.0037 $0.0045 $0,0034 $0.0059 $0.0064 $0.0040 $0.0035 $0.0039 I $0.0043 1 

Total Departing Load + $0.0157 
Stllndby ($IkWh) 

Tolal 
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