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BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA

Order Instituting Rulemaking Regarding
Policies, Procedures and Rules for the Rulemaking 10-05-004
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

comuments,

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 Califormia Clean DG Coalition (“CCDC”) and fully supports
CCDC’s comments in this proceeding, but wishes to provide additional perspectives through
these separate comments.

Tecogen’s CHP customers are primanly 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 their
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 microengine-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
Califormia. 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 factdry service offices in Northern and Southern California, as
well as those of people 1t 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 microengine-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 1s applied under other
programs. The same assumptions that are used elsewhere should be used in SGIP (e.g,,
regarding CO; per MWH emuitted 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,

nch-bumn and lean-bum, turbocharged vs. non-turbocharged, etc. The most meaningful and
accurate differentiator is size, however, which does a pretty good job of captuning all of the

above distinctions.



We recommend therefore possibly creating a separate technology category in the SGIP
(or at least a subcategory within engines) called “microengines” (i.¢., 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 of technological maturity, etc. Microengine issues are not always addressed accurately
when they are lumped together with much larger engines, so some separate evaluation 13

warranted.

4, IC engines should again qualify for SGIP

The report erroneously evaluates all types of IC engines, large and small. It mistakenly
calculates an overall IRR for engines that is too high to qualify for SGIP, and GHG reductions
that are too low to qualify {(especially for what it calls “rich-bum” engines).

With the proper assumptions used instead, the IRR for all engines (including
microengines) will fall 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 if not all of the other technologies listed.

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

We first wish to state we support the view of CCDC and numerous participants at the
November 1 workshop that applying a 15% IRR 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.



Secondly, the staff’s 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 were used in the staff’s analysis. The
true IRR for IC engine CHP does not exceed 15%, contrary to the staff analysis. If valid
assumptions are used instead, the [RR for engine-based projects drops to well below 15%,
especially in the case of small “microengine” systems. Therefore, 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 1C engine
CHP projects. This detailed historic project data is consistent with our recommendations.

Invalid assumptions used in the staff report include:

o Installed cost ($/kW) — The report assumes a uniform 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 around
$3200/kW.

Note that this microengine installed cost figure is nearly 1dentical 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

unrealistically high rate of $.118/kWh, which the report says was chosen to
approximate PG&E’s A-10 schedule. However, virtually none of the technologies



under consideration for SGIP would be installed 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 1s 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 (i.e., 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 govermment, schools, colleges, hospitals, nursing homes,
YMCA’s, community centers, athletic clubs, apartments, etc.).

It 1s 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.



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 disadvantages 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 projects.

Standby charges and departing Joad 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 $0.011/kWh 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 staff’s IRR
spreadsheet. Certain technologies (e.g., solar, wind, fuel cells) 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 TRR analvsis is needed for smalier enpines — The report concludes that all

engines should be ineligible for SGIP, because the staff’s model calculates an IRR of
15.98% for IC engines, just slightly above the staff’s 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 “nch-bum” engine. If proper assumptions are used
for a smaller engine case, the IRR will come out to well below |1 5%, and demonstrate

a true need for an incentive. Two separate analyses (i.e., for two types of engines),



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) IC engines do truly reduce GHG gas emissions (staff report’s analysis needs
revision)

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 staff’s 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 SGIP. If the same yardstick that is used here, many of
the SGIP 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-burn” IC engines.

Unfortunately, the report claims that “‘nich-burn™ type engines do not deliver GHG
emissions reductions. However, we note that “rich-bum” engines just barely missed in the
staff’s analysis. (Note: Please see comments below regarding this “nch-bum” terminology; we
believe that “small IC engines” or “microengines” would be a more accurate term.)

The staff’s GHG analysis calculates that an overall efficiency of 62.7% is needed for
“rich-bum” engines to achieve GHG reductions, whereas the staff report used a minimum
standard for all CHP technologies of 62.0%. This means that rich-bum engines failed by just
0.7% of overall efficiency, less than one percent.

If the required minimum overall efficiency applicable to small engines is raised just
slightly (for instance, to 64%), then all engines will yield positive GHG savings. We can
support application of a slightly higher standard like this to ensure GHG reductions, since most
properly applied small IC engine CHP projects operate at overall efficiencies well above this

anyway.



This means that a/l types of IC 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-bum” type, as the report does.) The good news 1s 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 HHYV basis, or >91% on LHYV basis).
Microengines can have overall CHP efficiencies that are higher than large gas turbines,
microturbines, and large IC engines.

Relative to large gas turbines, the electncal 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 1s 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 engines should be included in SGIP on a “pre-approved’ basis (or on_a “product-

specific” basis at 2 minimum}




Despite the efficiency advantages of microengines described above, the staff report
presents some flawed logic: 1t provides a route for microturbines to gain product-specific
approval in the new SGIP (“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
staff’s 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
SGIP program on a “pre-approved” basis. We believe this is justified, based on their
ability to meet the three criteria presented in the staff report, namely: the need for
incentives, positive GHG savings, and cost-effectiveness.

At a mimimum, IC engines should be allowed to submit for product-specific approval,
similar to what the report proposes for microturbines.

It 1s 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 overall efficiency standard to all technologies may be acceptable, if

necessary to ensure GHG reductions
We believe it would be acceptable for SGIP to apply a higher overall system effictency
standard to a/f 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 SGIP could even apply slightly different higher standards to each

technology, as each needs to assure GHG reductions.



7. Hybrid performance-based incentive concept is acceptable, but some changes may be
warranted as further details become known

We support the adoption of a “hybrid” performance-based incentive (HPBI) conceptually
similar to what has been proposed in staff’s 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 period for earning the HPBI should be allowed for highly efficient projects

that have low capacity factors

We believe that capacity factor is an 1mperfect 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 1s GHG reductions, the emphasis in SGIP should be on overall
efficiency and not so much on capacity factor. Capacity factor and GHG reductions do not
necessarily correlate. While CCDC supports the hybrid PBI concept, we caution that capacity
factor 1s 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 [ 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 peniod to eamn 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 eam its incentive
over a 6 or 8 year period, if the full amount has not been eamed yet within 5 years.

Again, if this 1s not allowed, sites that have excellent efficiencies but capacity factors
lower than the target will install heat dump capability, to allow them to operate even when site
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 lots of heat dumping).

Raising the overall efficiency standard, and allowing sites an extended time if needed to
eam 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 system 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 i1ssues 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&OQO dollars into actual incentives




The report acknowledges that certain “barners” 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
“1dentify 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, 1t’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 staff’s focus on GHG reductions, consistent with SB 412,

However, we wish to clarify that a/l the SGIP technologies (including large turbines and
all sizes of engines), and not just microturbines, deliver very low emissions of NOx and other
pollutants. Pollutant enussions 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 energy audit requirement is unnecessary and should be eliminated from SGIP
The staff’s proposal that a customer must obtain an energy efficiency audit before

receiving 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 of facility energy audits and given their recommendations senous
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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 SGIP 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 SGIP. 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 SGIP requirtng costly additional energy efficiency audits will result in notable changes in
the size of CHP systems and improved efficiency. An audit requirement 1s 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 neadless 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 appropriate for a project’s size

and type
The type and complexity of the metering required under the SGIP 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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Tanff-related $ 1,439
Electnicity 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 recerves. The cost of metering should not swamp/ overwhelm the amount of the
incentive, of course.

As just one dramatic example, suppose that a sample efficient 60-kW CHP project gets
an SGIP incentive of $600 to 1000/kW (please note that this 1s 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 CCDC in January). This would work out to a $36,000
to $60,000 incentive for this hypothetical customer. Under the staff’s 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 initial metening costs, which
are 2 to 3 times larger. This incentive amount would literally leave nothing to help reduce the
actual project cost in the first year.

As a solution, 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 should be allowed.

As an example, in the case of thermal metering for smaller projects (e.g., <500 kW), it
should be sufficient to perform 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 split data can be regularly logged by a
microprocessor. This should suffice in lieu of installing actual 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 install and maintain and gives unreliable data over the long haul would not seem to be a good

14



investment for either the customer or the SGIP program, especially when more practical and
affordable altematives exist.

SGIP shouid also not require that electrical, thermal, and/or fuel use be tracked in 15-
munute 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 Califoria is not
required to provide the utility with 15-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 venify 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 charactenstics of smaller projects.

13. Natural Gas IC Engine-based CHP appears to be highly cost-effective on a TRC basis,

based on Itron’s preliminary 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, Itron
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 electnic-
only fuel cells and energy storage, did not pass the TRC, according to Itron’s initial results.
Given that these other technologtes 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 staff’s 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 its
consideration, in particular on behalf of our small non-profit and govemment customers.
Tecogen respectfully requests that the Commussion adopt these recommendations for SB 412

implementation.

TECOGEN Inc.

By: William R. Martini/s/

William R. Martini

DATED: November 15,2010
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Input Assumptions for SB 412 GHG Analysis

Avoided GHG Emlssions Rale |
CHP 349
Storage (Charging)
Storage (Discharging) 567
T&D Line Losses | 7.8%)
|Convardon Factors 117|lbs. CO2 Equivalent/MMBTU
0.05317|Tonne CO2E/MMBTU

Avoided GHG Emlssions Rate Backgiound

| Avolded
GHG from
Description Grid Source

Kg/MWh

BAU Avcided Emisson Rate Inciudln5+20%

renewables (applicable to demand side

|programs) 348|AB 32 Scoping Plan, modified by CPUC staff for customar generation
ARB BAU Awided Emission Rate 437|AB 32 Scoping Plan

Gas CCGT Emissions factor 388|MBCS staff review of AB 32 Scoping Plan Goals (from E3 GHG calculator)
Gas CT Emissions factor 575|MBCS staff review of AB 32 Scoping Plan Goals (from E3 GHG calculator)
Other 0|User defined




Natural Gas Fueled Distributed Generation

Generator Assumptions

Capacity Factor 80%

Electrical Efficiency Degradation 1%

Electric-only Fuel Cells Yes
Fuel Cell CHP 1.000 37.9% 62.0% Yes NA
Gas Turbine 10.000 29.0% 62.0% Yes 68.7%

0.100 27.1% 81.0%
Lean Bum Engine 0.800 35.0% 0% es 79.0%
Microturbine 0.065 25.2% 62.0% No 71.5%
Combustlon CHP Avgrage 2.741 29.4% 62.0% Yes 75.3%

Staff's original GHG spreadsheet

Grid/Avoided Boilef Assumptions i 9 _P, .
GHG Emissions Faclor (E) 349|Kg/MWH concluded that overall efflmency of 62.7%
T&D losses 7.8% would be needed for "rich-burn engine" to
Awided Boiler Efficigncy 80% achieve GHG reductions, so it barely failed

Better category name to use
would be "Small IC Engine-CHP"
(or "Microengine-CHP")

T
z kA 2y
E aar 1 12,845
4 a1 12,501
H a1 L | AR AT
& @ AP 1 111
7 0.1 P 1 1339
¥ a1 LT | 13408
] a1 I 1 1,845
i a1 ey 1 kR
SubTotal (Senpke Project) a.100 253 12,178
1MW 1 [= = 13,178

LPEREZEUE TS

using a 62% standard.

If the required mimimum overall efficiency
is raised just slightly (e.g., to 64%), GHG
savings are shown.

=3 463 B
270 L) nEn7 55 &i
738 =57 (1] [ Th 433 3877 5%
bE ] B 00621 53 1350 55%
el 2z L1 ] apeay 68 Ay s
kals 20 8823 3 403 A3 ELT
708 247 (1] LT 158 5418 S
0 245 (7] Lo 463 asi
i £ L] LT 459 FE - I
7,268 2,534 88,204 005317 4,692 3,606 S1% 2
72,678 25,205 882,738 0.08317 48,316 336,060 5148 22

“CHP eMiciency must be aqual 1o or graaler than 5, lor Rich Burk Epa or thess Ischnolagias lo be GHA reducing &l given electrical eMiciencies
—_—




Create new technology
category for Small IC
Engine-CHP
("Microengine-CHP").

preadsheet:

Reduce ITC for CHP projects from 10% to 0%, to
reflect the reality that most CHP projects do not
receive ITC, due to customers’ non-profit or public
tax status, etc. (see comments).

T

Ei‘l—rﬂm and assumpiions ?ﬂi bo manipulated on this b,
Inputs - Technology Specliic Cost

be reduced, especially
for smaller projects
{see comments).

Add 2 new cost inputs, for
departing load charges &
standby charges, which CHP
projects must pay.

reflect the actual type of customer
electric rate that is most often offset by
S6IP technologies. (For example, change
from PGAE A-10 to PGAE E-19/ E-20's
annual weighted-average energy-only

rate; see comments.)

‘= calll hal hevs Deen changed
rn! Invesment Tax Credii Expected Ferformance
Sampie Inca ntiva
Symem Size | installed Maximum { ITC Biglble | Bectrical |Total Sysam| Capchy Amount
Ti Comt 0aM me me iz Efichy Efficie: Faclor
[Wind Turbine 387 $3,096] $0.008] | 50% NA NA 20°%] B -
Fusl Call - Elsctric Onty 100 $9,508 $0.020] | 30%|  $3,000[> 0.6 kW WB.0% 26.0% 8% =
Fuel Call - Electric Only (Blogas) 100 $12,108 $0.040) 30%] __ $3,000[> 0.5 kW 26.0% 48.0% 80% >
Fual Call - CHP 400 7,288 $0.030] 30%| __ $3,000]> 0.6 kW 21.5% 52.0% B% -
Fual Call - CHP (Blogas) 400 $9,768] $0.054 30% $3,000[> 0.5 kW 41.2% 41.2% BO%, -
Gas Turtine - CHP 1000 $2,347| $0.020 <50 MW 25.0% B2.0% 80%[ 5 :
s Turbing - CHP (Biogas) 1000 $4.647 $0.054 <60 MW 2.0% 29.0% B0% ;
Microturbine - CHP 166 8,208 i $200 75.5% 2.0% %[ § =
isroturbing - GHP {Biogas) 165 . 0.008 $200 25.2% 25.2%, B0% =
ina - . = 62 :
NG - iogas) - 1 ] =
prnanic Rankine Cycle 100 $2 858! $0.010 % NA NA B%| §
Pressure Aaduction 100] §3,488] $0.010 30% NA NA B0%[ §
jinputs - General Cutpuis I
8 ; :
Srprcied p.m - Using corrected inputs,
flooontvs Payment 7 ts! V;‘S = Technol i arge WPy staff's financial analysis
| ive mMen TS
Caifomia Ak Ves Wina .41 1, spreadsheet calculates IRR o
Discount Rate (%) - Y 65, «15% . :
voided elechiclly price [VRWN) Fusl Ceft - Elactric Oniy [Bioga] _ -14.25%]  #REF! $602,244 ¥ 1_5 % for A.""C"O"""'Q‘“e CHP.
r Fuel Call - CHP BNUMI [ #REFI | $1,564,251 This establishes a clear need
Mataning Cosl - Tarift related ($/y1) §1,439 Fuel Cell - CHP (Biogas) 13.07%] #REE! | $1,725,981 | s
Mataring Gosl - Elecmcty oul $4.300 Gas Turbine - CHP 5.28%| AAEF! $869,2 or incentive.
lering Gosl - Wasta heat $17,000 {3as Turbine - CHP (Blogas) 7.30%] WREFL | $2.241,
Coal - Fual inpul $7.500 Mitroturbine - CHP 18.08%] HAEF! ;
Lln.'r—. Microlurbine - CHP Bicgas) [ #DN/DI T, - IRR's for ALL the other
Fiours of oparation/yr 5780 Aogine _CHE i technologies have also
Pariomance degradation [y} 1% "
[Rveidad Bolker eficincy 5% dropped here, due to the
W per B 3412 T : ] : i
A% of moentive pald for 161 MW 100% Prassum Reduglion % 9% 3.64] _ $341, lower ele.c‘r‘rlc rate u'sed_
of incentive paid for 2nd MW 50% *$REFT Indicates that the technology will not bresk enen during 1he expecied i In addition, IRR's for
P oLincentivs pao r S My s CHP technologies have also
( ue to elimination o
dropped due to el tion of
10% ITC.
We believe these ]
: | [Departing load & standby
metering charges shoul h h added t
Use a lower avoided electricity rafe, fo charges have been o

the IRR calculation here for
the Microengine CHP case
only (i.e, this part of the
spreadsheet has NOT yet
been updated for other
technologies). Including them
elsewhere as well would lower
the IRR's far ather
technalogies further.]




jire - CHF

‘ecnology Type
)C_ap@ (kW) A

contive Amount - $st MW (ScW)

wlufled Cost ($)
Palided Coul (KW

MM or Wamrany Cost ($kWD

Incentine Amours - 2ng MW (kW) |

o
%)

heentive Amount - 3rd MW (SkW) | s
centive Payment In 181 Yoear
centive Payment Perod y1s)

Discount Rare (4 =

wcincal efficienc

CHP projects must pay.

Add 2 new cost lines to spreadsheet, to reflect the
departing load charges and standby charges that

Dogradation (%0 -
Uit ty pree escalation (3/yr) | —
{Capacity Fastor = ==
ahfornia Adder? e ¥
Tuar 1 1 a L] ] 0 T H ¥
Fecinciy genenated (W) FO0.500 693,792 686,854 675,986 673.186 666,454 659,769 E63.194 48 659 640,133
Value of meedad decinedy $66,576 $67.228 $67,887 358,552 $69,224 $69,903 §70,588 371,280 $.978 $72,684
NG Conauitisd (MMBL) B.A34 8.824 B.824 B.824 8.824 8,624 8.824 8,824 8.824 B.824
t-:e.ﬂ recowgred (MMBLU] 1 2223 2191 3.159 3128 3,098 3.085 3,035 3.004 974
aal recovery rate ) 5| 3 50.11% 49.61% 49,110 48.62% A 14% 47,66 47,187, AE. 71 % T
e NG consumplion MMBL T 4029 2,989 3.94¢9 3910 ARTY 3.832 3,793 3,756
Value of aveded NG $28,268 $26.680 §29.085 523,322 $29.648 829,926 $30,234 $30.532
Cost of NG Consumee (§) g, 7 2 =H] ¥ i B A 5T . it .07
D8N Coste 4140 1 1L Fladra L i 1 - e S
et orrg Cost - Tand Based 1] t1a i1 d 51 £ 438 5
[Metening Cosl - Elestndy oulput -£4 300
Matenng Casl = Wasts ey 41 L
. - TEtia- 2 B
sepinfly vl 22
PRI ; 50 $ 0 0 $ s 0 % 30
2nd MW paymant $0 $0 50 5 0 4 $0 $0 0 ED]
Al MW oay miatl 0 &0 30 0 &0 30 30 £0 50 £
SGIP Incentwe Payment $0 0 $0 $0 poi] 30 S0 $0 30 50
sal foriia Adelue 30 0 50 $0 0 0 0 $0 0 50
ATC Il $0
e $0
izh Flow % i 518,160 §i7.707 317,636 17T AbE $17.193 £16,966 318,686 $16.401 §16,114
o we Cash Flow 3 ok ¥ i 1 (i ) TN ) K W0 135 T T 1
Fg=d [ omn AL E LS
[ =14,
: an Lyl i m@
[Eaa Faraa \
Year 201D o1 2012 2013 2014 2018 2016 2017 8 2019 2020
NG - $6.20 \ 57.04 £7.24 1706 $7.50 £7.66 2781 §7.97 $8.13 3,45
Electrizity ] $0.0805 $0.0969 §0,0568 $0. 1008 $0,1028 $0. 1049 SO RGR0 0,109 50,1313 £0.1158

Using corrected inputs, the staff's
financial analysis spreadsheet tool now
calculates an IRR of «<15% for Small
IC Engine CHP ("Microengines"). This
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)

System

PROJECT #1:

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 Credil (ITC)
How Financed

Total Installed Cost

0&M Cost

Utility Rate

Utility Depanting Load Charges
Utility Standby Charges

IRR (without SGIP)

COMMUNITY 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 heal, 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-195 + Standby S + E-DCG Depanrting Load
5.011/kWhto PG&E

$4,024/year 10 PG&E (= approx $.003/kWh)

<5% (using corrected staff spreadsheet).

COLLEGE, N. CALIF,

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

0&M Cost

Utility Rate

Utility Departing Load Charges
Utility Standby Charges

IRR (without SGIP)

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 efficiency, system is
designed to mostly only operate when site thermal
loads require CHP waste heat)

95%

27% HHV (= 30% based on LHV)

70% HAYV (= 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 § + E-DCG Departing Load
$.011/kWh o PG&E

$8,017/year to PG&E (= approx $.004/kWh)

<5% (using corrected staff spreadsheet).



PROJECT #3:
System

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

PROJECT #4:

System
Capacity

Cumulative Operating-Hours to Date
Thermal Loads Being Healted

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 nalural gas 75-kW “microengine”
with full heat recovery)

30,300 run-hours, since Oct 2003 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
$.011/xWhto PG&E

$2,012/year to PG&E (= approx $.005/kWh)

<5% (using corrected staff spreadsheet).

HOSPITAL, N. CALIF.

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% HHYV (= 92% based on LHY)

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
$.011/kWh to PG&E

$3,207/year to PG&E (= approx $.003/kWh)

<5% (using corrected staff spreadsheet).



PROJECT #5:

System
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
Q&M Cost
Utility Rate
Utility Departing Load Charges
Utility Standby Charges
IRR (without SGIP)

PROJECT #6:

Systemn
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 Invesiment Tax Credit ITC)
How Financed
Total Installed Cost
O&M Cost
Utility Rate
Utility Departing Load Charges
Utility Standby Charges
1RR (without SGIP)

NURSING HOME *A’, N. CALIF.

60 kW (1 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%

269 HHV (= 29% based on LHV)

83% HHV (= 92% based on LHYV)

No (because customer is non-profit)

100% from capital budget; site-owned

$3,500/kW

$.022/kWh

PG&E A-10S + Standby S + E-DCG Departing Load
$.012/kWh to PG&E

$1.610/year to PG&E (= approx $.006/kWh)

«5% (using corrected staff spreadsheet).

NURSING HOME *B’, N. CALIF.

60 kW (1 Tecogen natural gas 60-kW “microengine”
with full heat recovery)

24,800 run-hours, since Dec 2004 stariup

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

$3,500/kW

$.022/kWh

PG&E A-10S + Standby S + E-DCG Departing Load
$.012/kWh to PG&E

$1,610/year to PG&E (= approx $.006/kWh)

<5% (using corrected staff spreadsheet).



System

PROJECT #7:

Capacity

Cumulative Operating-Hours to Date
Thermal Loads Being Heated

CHP Operating Mode

Actual Capacity Factor fo Date

Actual Availability Factor to Date
Electrical Efficiency
Overall Efficiency

Cost/ financial

System

PROJECT #8:

Received Investment Tax Credit (ITC)
How Financed

- Total Installed Cost

0&M Cost

Utility Rate

Utility Departing Load Charges
Utility Standby Charges

IRR (without SGIP)

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 Rate

Utility Departing Load Charges
Utility Standby Charges

IRR (without SGIP)

NURSING HOME *C’, N, CALIF,

225 kW (3 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 LHYV)

No (because customer is non-profit}

100% from capital budget; site-owned

$3,300W

$.022/kWh

PG&E E-19P + Standby S + E-DCG Departing Load
$.011/xWh to PG&E

$6,013/year to PG&E (= approx $.004/kWh)

<5% (using corrected staff spreadsheet).

APARTMENT BUILDING, N, CALIF.

60 kW (1 Tecogen natural gas 60-kW “microengine”
with full heat recovery)

41,800 run-hours, since May 2005 startup
Domestic Hot Water (DHW), space heating, pool
100% therma! toad-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% HHY (= 92% based on LHV)

No (because customer is non-profit)

100% from capital budget; site-owned

$5,000/kW

$.022/%xWh

PG&E A-10S + Standby S + E-DCG Departing Load
$.012/kWh to PG&E

$1,610/year to PG&E (= approx $.004/kWh)

<8 % (using corrected staff spreadsheert).



System

PROJECT #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 (ITC)
How Financed

Total Installed Cost

O&M Cost

Utility Rate

Utility Departing Load Charges
Utility Standby Charges

IRR (without SGIP)

MUNICIPAL POOL, N, CALIF,

60 kW (1 Tecogen natural gas 60-kW “microengine”
with full heat recovery)

44 500 run-hours, since May 2004 starntup

Pool

100% thermal load-following (0% heat dump)

79% {Note: To maximize efliciency, system is
designed to only operate when 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
$.011/kWh to PG&E

$1,610/year to PG&E (= approx $.004/kWh)

<5% (using corrected staff spreadsheet).



Project #

Site:

siartup date
current date

days
years
months
hours

diff since s/u;

Current Cumulative System
Run-Hours since Startup

Avg Capacily Factor since
startup*

SMALL NATURAL GAS IC ENGINE

SAMPLE CHP PROJECT DATA
ADDITIONAL NOTES
5 [ 7 ] L
COMM'Y COLLEGE HIGH IOSPITAL \'."I.i'::;'” NUESNG .‘II%I{}::;-“ il MUNIGEE
CTR TR scHooL ,L " HOME 'B* e © O BLDG PO
MOS008 (12532003 HIVESZ005] 1OV 5/2006a] 4701 5/2003 1120520080 BAPF2005 | 51502005 | 57152004
PIAA20000 T G2000 0 VE200000 1120000 102000 | 10020000 (02000 ] 1002010 | V172010
624 2,513 1,843 1,478 2,757 2,147 1,904 1,996 2,361
1.7 6.9 5.0 4.0 1.6 5.9 52 5.5 6.5
20.5 82.6 60.6 48.6 90.6 70.6 62.6 65.6 77.6
14,976 60,312 44,232 35472 66,168 51,528 45,696 47,904 56,664
13,300 49,9401 30, 30W) 31,700 34,500 24800 EER )] 41,800 4. 51H)
89% 83% L 69 % 89 % 51% 48 % T7% 87% 79 %

* Note (hat these syslems are designed to no¢ run fulltime., Rather, they are generaily dispatched based on customer’s
actugl thermal requirements, in order o maximize overall CHP efficiency.

Manufacrer
kW system size (bef parasitics)

Approx XWh generated (bef
parasitics) since sfu

Customer's PG&E Elec Rate

Departing Load Charges
PPP

Nuclear Dec

Total $/kWh

Annual Cost

Standby Charge ($/kw-mo)
Applied to % of rated capacily
Net charge

Annual Cost

Equivalent $/kWh

Total Departing Load +
Standby ($/kWh)

lecogen Tecopen Tecopes lecoped Tecogen Tecogen lecopen Tecogen Tecogen
150 W) 75 1200 o] ] 225 fill fall
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
[E1os T Eop | E19s | E20p | Actos T A-aos | Eop | aos | E-198 |
SO0L11S | $0.00045 | 3000015 | $O00092 | $0000 164 | S001 169 | SGO1045 | $0.001649 | SO011L5
SO0 | $0.00029 | S0.00026 | 0000029 | S0.0002% | S0.00000 | S0.00020 1 $0.00029 | 50,0020 Avg/ kWh
$0.01144 | $0.01074 | $0.01144 | $0.01121 | $0.01198 | $0.01198 | $0.01074 | $0.01198 | $0.01144 $0.0114
$13,350 | $23352 $5.149 $10,531 $3,283 $3,031 $16,260 $5.494 $4,722
£ K3 £160 £ 53 £ 42 £I 53 £ 63 7 5 §3 63 263
BS% 85% 85% 85% 85% 45% 85% 85% 8§5%
$2.24 $2.23 $2.24 $2.23 $2.24 $2.24 $2.23 $2.24 $2.24
$4.024 38,017 $2,002 $3,207 $1,610 $1.61% $6,013 $1.610 $1.610
$0.0034 | $0.0037 | $0.0045 $0.0034 $0.0059 $0.0064 | $0.0040 | $%0.0035 $0.0039 |i().0043 ]
$0.0149 | $0.0144 | $0.0159 | $0.0146 | $0.0179 LSO.UIBS £0.0147 | $0.0155 $0-015?’ $0.0157
Total




CERTIFICATE OF SERVICE

I, Barb Taylor, hereby certify that I served a copy of the COMMENTS OF
TECOGEN INC. ON STAFF PROPOSAL REGARDING MODIFICATIONS TO
THE SELF-GENERATION INCENTIVE PROGRAM on November 15, 2010, on all
known parties to Service List for R.10-05-004 via electronic mail to those whose
addresses are available and via U.8. mail to those who do not have an electronic address.

1 declare under penalty of perjury under the laws of the State of California that the
above is true and correct.

Executed on this 15" day of November 2010, at Sacramento, California.

A4

Lty Jayp—
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terry.clapham@energycenter.org; terry. mohn(@balanceenergysolutions.com;
Tim@onlinecleanenergy.com; robert tiemey@utcpower.com; ensmith@mwe.com;
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DAKinports@semprautilities.com; JY amagata@SempraUtilities.com;
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Commissioner Michael R. Peevey
California Public Utilities Commission
505 Van Ness Avenue

San Francisco, CA 94102

The Honorable Dorothy Duda, ALJ
Division of Administrative Law Judges
California Public Utilities Commission
505 Van Ness Avenue Room 5109

San Francisco, CA 94102

rTEe Honorable Maryam Ebke, ALJ
Division of Administrative Law Judges
California Public Utilities Commission
505 Van Ness Avenue Room 5101

San Francisco, CA 94102

Robert Panora
Tecogen, Inc.

45 First Avenue
Waltham, MA 02451
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Gary Hinners
RRI Energy, Inc.
PO Box 148
Houston, TX 77001-0148

Howard Green

Sun Edison

1130 Calle Cordillera
San Clemente, CA 92673

Robert Hanna

RRI Energy, Inc.

1000 Main St Suite 1100
Houston, TX 77002

Anthony Brown

Chevron Energy Solutions Company
345 California Street

San Francisco, CA 94104

Sean Hazlett

Morgan Stanley

555 California St., Suite 2200
San Francisco, CA 94104

Jayson Wimbley Mgr. of Energy and
Environmental Svcs. Dept. of Community
Services & Develop.

2389 Gateway Oaks Drive

Sacramento CA, 95833

Tom Eckhart
Cal-Ucons

10612 NE 46" Street
Kirkland, WA 98033

Matt Summers

Itron Inc,

601 Officers Row
Vancouver, WA 98661

Patrick Lilly

Itron, Inc,

601 Officers Row
Vancouver, WA 98661

Melissa Jones

Executive Director

California Energy Commission
1516 9" Street, MS-39
Sacramento, CA 95814
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CERTIFICATE OF SERVICE

[, Barb Taylor, hereby certify that 1 served a copy of the COMMENTS OF
TECOGEN INC. ON STAFF PROPOSAL REGARDING MODIFICATIONS TO
THE SELF-GENERATION INCENTIVE PROGRAM on November 15, 2010, on all
known parties to Service List for R.10-05-004 via electronic mail to those whose
addresses are available and via U.S. mail to those who do not have an electronic address.

I declare under penalty of perjury under the laws of the State of California that the
above is true and correct.

Executed on this 15™ day of November 2010, at Sacramento, California.

/s/ Barb Taylor

Barb Taylor

BY ELECTRONIC MAIL:

andrew.mcallister@energycenter.org; haines@westnet.com; pstoner@lgc.org;
Michael. Brown@utcpower.com; steven. huhman@morganstanley.com;

jstanton@so larcity.com; ghilberg@tas.com; peter.thompson@solar.abengoa.com;
lglover(@solidsolar.com; SDPatrick@SempraUltilities.com;
SDPatrick@SempraUtilities.com; EGuise(@NationalEnergySolutionsLLC.com;
jrathke@capstoneturbine.com; lrosen@eeso lar.com; annette.gilliam@sce.com;
fmazanec(@bio fuelsenergylle.com; scott@debenhamenergy.com;
kirk@NoElectricBill.com; liddell@energyattorney.com; Joseph.Perry@flexenergy.com;
eric@harpiris.com; vargalaw(@MBAY .net; vargalaw@MBAY .NET,
alipanovich@akeena.com; pepper@sunfundcorp.com; adam.simpson(@etagen.com;
susanne(@emersonenvironmental.com; julia@jasenergies.com;
matt@sustainablespaces.com; marcel@turn.org; nes(@a-klaw.com;

michael. hmdus@pillsburylaw.com; abrowning@votesolar.org; Eriks@ecoplexus.com;
jkarp@wmston.com;

mday@goodinmacbride.com; rjl9@pge.com; ssmyers@att.net;
bill@brobecksolarenergy.com; info{@calseia.org; gopal{@recolteenergy.com;

hank(@w asteheatsol.com; rknight@bki.com; jody_london_consulting@earthlink.net;
emackie@gridalternatives.org; jharris@volkerlaw.com; kfox@keyesandfox.com;
gmorris@emf.net; cmurley@eccleagu.org; kdzienkowski@pvtsolar.com;
john@proctoreng.com; sebesq@comcast.net; kelly _desy@solfocus.com;
mary.tucker@sanjoseca.gov; stanimoto@sna.sanyo.com,
julie.blunden@sunpowercorp.com; michaelkyes@sbcglobal.net; elee@davisenergy.com;
lwhouse@innercite.com; mkober@pyramidsolar.com; Nick@goodwin-self.com;
jig@eslaw firm.com; Imh@eslaw firm.com; hodgesjl@surewest.net; kmills@ctbf.com;
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