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SCEC !
May 26,2011 ‘

Ms. Susan Nakamura

South Coast Air Quality
Management District

21865 Copley Drive

Diamond Bar, California 91765

Subject: Proposed Amendments to SCAQMD Rule 1470
SCEC #2083.2204

~

Dear Ms. Nakamura:

Thank you for assembling a working group to discuss SCAQMD’s proposed regulatory concepts for Rule
1470. SCEC appreciates the opportunity to participate in SCAQMD’s recent working group meeting and \
to submit comments regarding SCAQMD’s preliminary concepts. In-its present form, Rule 1470

establishes regulatory standards that are unattainable and there is no doubt that amendments are needed.
SCEC is concerned, however, that SCAQMD’S suggested amendments intended to require the

widespread of PM filters on emergency engines will continue to present undue hardships and unattainable -

emission standards.

The following comments were drafted in consultation with the local Caterpillar dealers who represent a
significant portion of the stationary engine market and who possess valuable insight regarding the
application of emission control technologies.

SCAQMD’s proposed regulatorj concept is not a relaxation of Rule 1470.

During the working group meeting, SCAQMD staff stated that the proposed regulatory changes reflect a
relaxation of Rule 1470. This statement suggests that somehow the issue of cost may be a less important
factor in the rule amendment process. In reality, the proposed regulatory concept is only a retaxation of
the existing NOx standards contained in Rule 1470 that all parties agree are unattainable. For PM
emissions, the proposed regulatory concept reflects a more stringent regulatory program because it would
bypass interim Tier 4 PM standards and expedite Fmal Tier 4 PM standards for emergency enginesby

one to four years.

<A<

It is critical that SCAQMD openly recogmze the fact that the proposed regulatory concept presented
during the recent working group meeting is indeed more stringent than existing Rule 1470, relative to PM
emissions. Furthermore, SCAQMD should keep in mind that Rule 1470 and the Stationary Engine
Airborne Toxics Control Measure (ATCM) reflect assumptions made in 2004 that have not come to
fruition. At the time the ATCM was initially adopted, regulators and the regu]ated community alike
assumed that stationary engine technology would be driven by the nonroad engine market. It was also
believed that implementation of statlonary engme emission standards would be relatively painless because
technology required to meet Tier 4 emission standards would be integrated, certified, and supported by,

1582-1 N, Batavia Street » Qrange, CA 92867 « (714) 282-8240 » (714) 282.8247 Fax
9R-030 Hekaha Strect, Suvite 1 ¢ Afca, Hl 96701 » (B08) 488-64060 « (808) 488-6859 Fax

scec@scec.com (e-mail)
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engine manufacturers. Those integrated technologies simply do not exist in the staliongljr emergency ;
engine market. Forcing engine owners to rely upon muitiple equipment vendors to achieve SCAQMD’'s

stated PM emission objectives may result in increased technical hurdles, commercial and compliance risk, . -

and undue economic hardship.

Further investigation into the technical and economic feasibility of widespread PM filter
installations for emergency engines is warranted.

During the working group meeting, SCAQMD shared its intent to discuss the successes and failures that
operators have experienced while installing PM filters on engines located near schools in response to Rule
1470. Numerous engine dealers and service providers suggested that in order for SCAQMD to obtain
accurate and reliable information, SCAQMD should not rely solely upon information from engine
operators, but should instead solicit guidance from engine distributors and engine service providers.
SCEC strongly encourages SCAQMD to follow this suggestion.

The local Caterpillar dealers fear that failures and operating problems already witnessed have been
limited only due to the fact that engines have not operated for many hours or at loaded conditions. In
other cases, engine operators may be unaware of past or potential problems simply because they are not
exposed to the true nature of many operating problems. SCAQMD simply will not obtain accurate data
without assertively soliciting information directly from engine distributors and service prov!dets a.nfl may
not fully understand the implications of the widespread use of PM filters on emergency engines until the
existing emergency engines with PM filters have accumulated more operations. As SCAQMD
communicates with dealers and service providers, great attention must be given to the concepts of
technology misapplication, product availability, and monetary costs,

Misapplication of Technology

While there is no debate regarding the feasibility of PM filters in some cases, the widespread use of PM
filters in emergency engine applications may represent a misapplication of technology. Two examples of
project failures are summarized below to illustrate how the installation of PM filters can have unforeseen
implications. These examples are not provided in an attempt to imply that filters never work. They are
provided simply to remind SCAQMD to proceed cautiously when mandating the installation of expensive
technology in applications for which it was not fully intended. -

Example 1 - A passive PM filter was installed in 2008 on a 1480 hp engine at a telecommunications
center in Santa Ana in response to Rule 1470. PM emissions from the engine would have been-
approximately 1.9 pounds per year from normal testing and maintenance operations, had the filter not
been installed. Operating parameters of the engine suggested that the installation of a passjve PM filter
Wwould be acceptable. The engine’s weighted average uncontrolled PM emissions were estimated to be
0.11 g/bhp-hr and the filter instaliation was accompanied by the installation of a load bank. The filter
installation came at exceptional direct and indirect costs at the time of installation, but more importar‘ltly,
- additional substantial costs were incurred after the filter was installed because on-site filter regeneration

could not be reasonably maintained and risk of damage to the engine became unacceptable. Al operation

of the engine for testing and maintenance has subsequently been curtailed until a new actively-

regenerated filter can be permitted by SCAQMD and installed by the operator. The initial investment of

approximately $250,000 in direct costs is now being supplemented by an additional investment of
approximately $150,000 in direct costs for the actively-regenerated filter,

<A<
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Example 2 - The installation of a PM filter on a 480 hp engine at a school in the South Coast Basin )
represents another misapplication of technology. In this case high-temperature operations were required
more frequently than anticipated to ensure proper regeneration. After three years of operation, and after
expiration of warranties, the filter plugged and could not be fully cleaned. Resolution of the problem
included the installation of a load bank, increasing testing and maintenance operating loads (by a factor of
four) and increasing testing duration (by a factor of three). Ultimately, the use of PM filter not OI.lly
resulted in capital and operating costs that the operator did not fully anticipate; it will now result in a
significant increase in annual fuel, relative to a similar installation without a PM filter.  Furthermore, net
emission benefits may not be as desirable as envisioned. Had the filter not been installed, annual
emissions from testing and maintenance operations of a Tier 3 engine rated at 480 hp would have been
approximately 2.8 1b NOx, and 0.22 Ib PM, given manufacturer emissions data and histo_ric oqeratmg .
parameters. With the PM filter and necessary operations to ensure regeneration, the engine will now emit
approximately 23 Ib NOx and approximately 0.15 1b PM per year (90% PM control efficiency assumed).

The net result of the filter installation is only a 32% reduction in PM emissions and a seven-fold increase

in NOx emissions and a corresponding increase in GHG emissions.
Restricted Product Availability

Due to the limited operating schedules of emergency engines, operators are just now learning of the
technology limitations (and sometimes failures) of PM filters that were installed several years ago.
Unfortunately, the failures that have been witnessed have occurred after expiration of performance
warranties, and after minimal emission reductions. The failures that are now being discovered suggest
that passive filters are not the most viable solution for emergency engines. If actively-regenerated .ﬁlters
are a preferred solution, then the number of vendors offering viable products becomes further restricted.
If SCAQMD prematurely mandates the widespread use of PM filters on emergency engines, the District
may inadvertently remove any practical choice between vendors until more actively-regenerated products
are verified and available in the market. ) -

Costs are significant and should not be ignored.

When CARB amended the Stationary Engine ATCM in 2010, it concluded that the cost of mstallmg PM
filters on Tier 2/ Tier 3 engines was approximately $530 per pound of PM controlled over the hfetgme of
the filter. CARB explained that this cost is excessive, relative to the costs of controlling PM emissions
from other categories of diesel engines which contribute more to the overall emission inventory ($13 -
$160 per pound). It appears that the costs attributed by CARB to the control of emergency engine PM-
may actually be understated due to three factors. .

First, CARB used a PM filter cost of $38 per hp. A recent survey of dealer-supported transactions shows
that installed PM filter costs are closer to $55 per hp. These costs reflect a premium of approximately
60% - 70% over the cost of a new engine. In some cases the cost of an actively-regenerated filter can
reflect a cost premium of over 80% of the cost of a new engine when architectural modifications needed
to accommodate the filter or when enhanced sound attenuation is required to meet local code.

Second, CARB assumed that uncontrolled engines were operated for 22 hours for annual testing and
maintenance and 7 hours per year for emergency use. CARB also assumed that the installation of 2 PM
filter would result in only two additional operating hours per year for testing and maintenance. As .
explained in the following section of this letter, it is possible that many operators have reduced testing and
maintenance hours to levels significantly below 22 hours, that in the Los Angeles area emergency

\
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operations appear to be much lower than 7 hours per year, and that operation of engines equipped with
PM filters may generally increase by much more than two hours per year.

Third CARB assumed that filters would be installed on Tier 2 / Tier 3 engines certified to meet 0.15
g/bhp-hr, but the agency may not have adequately considered the real emission profiles of Tier 2 / Tier 3
engines. Many certified stationary emergency engines actually emit PM at a rate of less than 0.1 g/bhp-

- hr. In fact, many Tier 2 engines rated above 750 hp are certified at emission rates between (.05 g/bhp-hr
and 0.07 g/bhp-hr.

When all of these factors are considered, many operators would actually be faced with PM control costs
in excess of $1,000 per pound of PM controlled and some operators would actually be faced with costs in
excess of $1,500 per pound of PM controlled. These costs are 10 to 100 times higher than the costs borne
by ather sources of diesel PM.

The installation of PM filters may result in unintended local environmental consequences.

The use of PM filters has been demonstrated to result in increased engine operating schedules and also to
attribute to increased emissions, including diesel PM emissions from indirect sources.

Increased Engine Operations

During the working group meeting “typical” operating schedules of 20 — 30 hours per year were
suggested by SCAQMD and EMA, SCEC is concerned that these assumed operating schedules may be
slightly high for many engines located in the region and that any regulatory proposals based upon these
estimates may overstate the benefit of PM ﬁlter installations.

SCEC recently surveyed a fleet of 162 stationary emergency engines loealed thmughout SCAQMD that
are owned by a single entity. The survey results indicate that uncontrolled engines in the fleet were
subjected to an average of 11.1 testing and maintenance hours per year. Average emergency operations
were less than three hours per year, More importantly, the surveyed fleet includes 20 engmes that have
been retrofitted with PM filters. Testing and maintenance hours for the controlled engines were on ‘
average 42% greater than the operation of uncontrolled engines. Preliminary data suggest that fuel
consumption for the typ:cal controlled engine was at least twice as hlgh as the fuel consumption of the -
typical uncontrolfed engine due to mcreased operating loads needed to maintain the filters. The increased
operating hours and fuel consumption suggest that although PM filters may reduce emissions, they will
not achieve a net emission reduction anywhere near the 85% that they are verified to achieve when the
increased engine operating schedules of controlled engines considered. The survey results also suggest
that the changes in operating prof' iles needed to support most PM filter mstallat:ons will result in notable
increases in NOx and GHG emlsswns

[ncrea’.s“ed Emfssiom ﬁ'om' Indirect Sources

The installation of PM filters typically makes the overall application of emergency generators more
complex anid may lead to increased mobilization of heavy equipment and heavy duty trucks at the time of
installation and during subsequent operating years. More frequent dispatch of heavy duty vehicles and
heavy equipment to service engines and to deliver temporary load banks can lead to additional indirect
emissions that offset the benefits achleved by the use of PM filters on emergency engmes In the South
Coast region, it is not unusual for a service call to require 60 miles of round trip travel. Dispaiching a
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single additional service truck or equipment delivery truck in a year would result in indirect mobile source
PM emissions that would significantly negate the annual net direct benefit of a PM filter on low-use
emergency engines. :

Proposed standards must be flexible.

The discussion of emission standards should include consideration of the practices of neighboring air
districts, consideration of interim Tier 4 equivalency rather than final Tier 4 equivalency, treatment of
engine replacement projects, implications of building architectural and engineering restrictions, and the
limited effectiveness of PM filters on engines with low NOx:PM ratios.

Other Air District Practices

During the working group meeting, SCAQMD indicated that it considers PM filters to be T-BACT.
Installations that do not apply T-BACT would have to demonstrate 2 maximum increase in cancer risk of
less than 1 in one million. While several other air districts in California incorporate risk assessments into
the emergency engine permitting process, they do not recognize PM filters as T-BACT, but instead
consider compliance with the State ATCM and federal NSPS as T-BACT. As such, uncontrolled Tier 2 /
Tier 3 engines are commonly subjected to a ten in one million MICR in those districts that requires risk
assessments as part of the permitting process.

Bypass of Interim Tier 4 PM Standards

The district’s proposed regulatory concept would bypass interim Tier 4 standards for several classes of
engines and expedite the implementation of final Tier 4 standards by one to four years. Many certified
stationary emergency engines rated above 750 hp already meet interim Tier 4 emission standards and
provide at least 50% reduction from the nonroad Tier 2 standards. Many of the certified stationary
emergency engines rated above 750 hp that do not already meet interim Tier 4 PM standards can do so
with the use of an oxidization catalyst. Given such low baseline emissions and minimal operating
schedules, SCAQMD must give consideration to these extremely clean engines when determining
benefits of PM filters.

Replacement Projects

In many cases new emergency engine installations are actually engine replacement projects and even
though the existing engine is being replaced with a larger unit, overall emissions may not increase.
SCAQMBD should exempt any replacement emergency engine that does not represent an increase in PM
emissions from a health risk demonstration and from the need to further control PM emissions.
SCAQMD should also consider the practical implications of a regulatory program that is too restrictive
and expensive because the excess requirements may be counterproductive. For example, a facility
operator is planning to replace an existing 500 kW Tier 1 generator with a 1,000 kW Tier 2 generator that
has a weighted average emission rate of 0.05 g/bhp-hr. Assuming the existing engine is a Tier 1 (or
older) unit with a PM rate of 0.2 g/bhp-hr, the replacement with a 1,000 kW uncontrolled Tier 2 unit
would result in an hourly PM emission decrease of approximately 0.17 1b/hr (a reduction of over 50%). If
SCAQMD offers no flexibility for replacement units, the operator may instead choose to supplement the
existing 500 kW unit with a less expensive additional 500 kW unit because limited funds would be -
directed toward the purchase of a PM filter. Even with the use of a PM filter on the new engine, the
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Ms. Susan Nakamura 6

South Coast AQMD '
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option of supplementing the existing engine, rather than replacing the existing engine would result in a
net PM emission increase. :

Architectural and Engineering Restrictions

Additional consideration and guidance regarding the viability of PM filters in individual installations
must be given to the regulated community. Space availability, seismic load standards, existing building
load bearing capabilities, sound attenuation requirements, engine backpressure restrictions, and other
architectural / engineering restrictions may inhibit or prevent the ability to utilize a PM filter in both
existing facilities and facilities that are already being constructed. In cases where these restrictions make
the installation of a PM filter excessively expensive or infeasible, a certified stationary emergency engine
should be considered T-BACT.

The NOx:PM Ratio

Passively-regenerated PM filters rely upon an adequate level of NOx to PM in order to function correctly.
Filter vendors generally require a minimum NOx:PM ratio between 20:1 and 25:1. Many engines rated
under 600 hp, however, have ratios below these minimum standards, with some as low as 12:1. For those
engines with low NOx:PM ratios, passive filters cannot be utilized so the operators will be forced into the
additional cost and reduced vendor choice of actively-regenerated filters. T-BACT determinations for
engines with low NOx:PM ratios should not require the use of PM filters.

SCAQMD’s proposed regulatory concept may undo significant steps already taken to streamline
the permitting process and to reduce costs to applicants.

Over the years, SCAQMD has taken great steps to ensure that permitting of emergency engines can be
accomplished in an efficient manner. These steps, including the development of the CEP program and
exemptions from toxics new source review, continue to be critically important to permit applicants. The
CEP program significantly reduces permit expenses and efficiently offers equipment buyers the certainty
needed to make purchase decisions. Without continued utilization of the CEP procéss, permit application
fees which have been less than $700 can conceivably exceed $8,000 (based upon the Rule 301application
fee schedule and the additional costs to conduct risk assessments). SCEC requests that SCAQMD
conduct technical sessions with stakeholders to determine how any changes to Rule 1470 can be
implemented in a manner that preserves the CEP program and that otherwise minimizes permit
application fees. Discussion topics should include streamlined indexing techniques to assess risk,
utilization of generic equipment descriptions in CEPs, and permit conditions that appropriately reference
federal stationary engine certification in place of California off-road engine certification,

SCEC also requests that SCAQMD investigate how those applications which have been submitted
pursuant to outstanding CEPS can be honored without further burdening applicants. During the working
group meeting, SCAQMD gave the appearance that although it sees the abatement order process as the
means by which to allow for expedited construction prior to the adoption of Rue 1470 amendments, the
District did not appear to consider the cost impacts of the abatement order process, the complexity of
reopening permits after Rule 1470 is amended, or the way in which those permits that have already been
issued pursuant the CEP program can be equitably honored. It is also uncertain whether the District
understands the significant investments in equipment and facility construction may have already been
made based upon SCAQMI)’s past permitting actions.
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Ms. Susan Nakamura 7
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n <A<E
I am happy to discuss further with you any of the concepts that I have presented regarding the upcoming
amendments to Rule 1470 and the SCAQMD permitting program. You can reach me at (714) 282-8240 J

oratk lany(@scec.com.

Sincerely,

SCEC

Karl Lany
Vice President

cc: Paul Waskewics
Bob Shepherd
Eric Johnson
Jim Halloran
Joel Martin
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COMMENTS OF THE MANUFACTURERS OF EMISSION CONTROLS
ASSOCIATION ON THE SOUTH COAST AIR QUALITY MANAGEMENT
DISTRICTS PROPOSED AMENDMENTS TO RULE 1470: REQUIREMENTS
FOR STATIONARY DIESEL-FUELED INTERNAL COMBUSTION AND
OTHER COMNPRESSION IGNITION ENGINES

Au&usl 15, 2011

The Manufacturers of Emission Controls Association (MECA) is pleased to
provide these commenis in suppori of the amendments (o Rule 1470 proposed by the
South Coast Air Cuality Management District. We commend the agency for its
continuing efforts 10 develop and implement effective emission control standards for
major sources of air pollution such as new and in-use stalionary diesel-fueled internal
combustion and other compression ignition engines,

MECA is a non-profit association made up of the world’s leading manofacturers
of emission control technology for mobile and stationary intemnal combustion engines.
MECA member companies have over 35 years of experience and a proven track record in
developing and commercializing exhaust emission control echnologies for a wide range
of new original equipment and in-use on-road and off-road vehicles and engines of all
sizes including stalionary compression ignilion engines used for prime power and
emergency standby power ceneration. MECA member companies are committed to
ensure that the emission control technologies to achieve the emission tareets of this rule
are available.

Introduction

The proposed changes to Rule 1470 set health based PM limits for new
emergency standby engines that require PM exhaust emission controls for engines less
than or equal to 100 meters from a sensitive receptor and risk levels established by Rule
1401 for engines beyond 100 meters of sensitive receptors. The emission control
technologies, such as wall flow diesel particulate filters (DPFs) that are being considered
to reduce PM emissions near sensilive receplors are commercially available and proven
lechnologies that provide important multi-pollutant co-benefits in addition 1o PM
reductions of greater than 85% or (L01 g/bhp-hr. Specifically, catalyred diesel particulale
filters, catalyzed Mow-through filters and diesel oxidation catalysts effectively reduce PM
to levels of 25% 1o 85%, they also provide important co-benefil of reducing emissions of
hazardous air pollutants (HAP), CO and VOCs. Furthermore, diesel particulate filters
can significantly reduce emissions of black carbon. a pollutant that many scientists and
health experts believe is the second largest contributor 1o global warming after carbon
dioxide. Given the well-documented environmental and health benefits of reducing
emissions of PM, CO, VOC and HAP, these multi-pollutant co-benefits are significant,

CA<

CAC

4" &



) 4

Available Emission Control Technologies for Stationary Diesel Engines

The main technologies that have been successfully used to reduce diesel
particulate matter (PM) from stationary diesel-fueled engines are diesel particulate filters
(DPF), flow-through filters (FTF) and diesel oxidation catalysts (DOC).

Diesel particulate filters (DPFs) have been successfully used in many stationary
applications. including prime stationary and emergency standby engines. The key
component of a DPF is typically a porous ceramic wall-flow material {or sintered metal
material), which permits gases in the exhaust to pass through but traps the PM. PM
emission reductions in excess of 85 percent are possible. depending on the engine’s
baseling emissions and duty cycle. In addition, up to a 90 percent reduction in carbon
monoxide (CO) and a 95 percent reduction in hydrocarbons (HCs) can also be realized
with catalyst-based DPFs operated on ultira-low sulfur diesel fuel. DPFs will also remove
all heavy metals, unless they are volatile (e.g., mercury). These non-volatile metallic
HAPs will be collected by the filter as part of the unburned ash.

Since IMPFs will accumulale sool over Lime, they must be regenerated
intermitiently. Both passive and active techniques can be used. Passive DPF systems
regencrate using available exhaust heat and/or the oxidation of available engine-oul NO
Lo Ny, a powerful oxidizing agent for trapped carbon, to combust the soot during
regencration. Active DPF systems are specilically designed for low exhaust lemperature
applications and employ additional energy inputs to [acilitate regeneration, such as diesel
fuel injection strategies, engine throttling strategies, the use of electrical healing
elements, or fuel burners. In addition, the use of a [uel-bome catalyst (FBC) in
conjunclion with uncatalyzed or lightly catalyzed DPF systems can help provide reliable
filter regeneration, especially at lower exhaust lemperatures.

In the rare number of stationary engine installations where the engine may have
been oversized for the normal operating load, a load bank may need (o be installed to
achieve exhaust temperatures high enough for regeneration of the soot. The appropriale
temperature may vary between DPF technologies but several manufacturers have
experience with achieving sufficient regeneration temperature at 25% of maximum
engine load and in some cases as low as 10% of full load. Although operating stalionary
engines at such low loads is not typical. nor recommended. DPF device manufacturers
have developed catalyst formulations 1o accommodate low exhaust temperatures. The
best technical solution for any application should be assessed on a case by case basis o
properly size the device for the operating load and exhaust temperatures.

Diiesel oxidation catalysts (DOCs) are another important and inexpensive
emission control sirategy for reducing pollution from stationary diesel engines, Typically
using a very light loading of platinum catalyst on a menolithic support, they are able (o
oxidize CO, HC. and the soluble oreanic fraction (SOF) of PM in a diesel engine’s
exhaust stream. DOCs installed on engines have achieved total particulate matter
reductions of up to 25 percent, HC reductions of 60 to 90 percent (including those HC
species considered toxic, e.g., polyarematic hydrocarbons), and significant reductions of
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CO, smeke, and odor. Oxidation catalyst lechnology is a very cost effective emission
reduction technology that has been extensively used on stationary lean-burn natural gas
and lean-burn diesel engines Lo achieve significant reductions in HC, CO and PM —~
emissions from these engines.

Flow-through filter (FTF) lechnology is another available method lor reducing
diesel PM emissions from stationary diesel engines. FTFs employ catalyzed metal wire
mesh structures or lortuous flow, metal foil-based subsirates with sintered metal sheets Lo
reduce diesel PM. Flow-through filters are capable of achieving PM reductions of about
50 to 75 percent. The filtration efficiency of an FTF is lower than that of a DPE, but the
FTF is much less likely to plug under unfavorable conditions, such as high PM emissions
and low exhaust temperatures. To function effectively, FTFs must also incorporate an
effective passive or active regeneration strategy for captured PM, similar to high-
efficiency DPFs. One manufacturer has verified an actively regenerating Level 2 device )
ideal for low exhaust temperatures typical of low load applications.

In addition to PM emissions from a stationary diesel engine’s exhaust stack, PM A
emissions from the engine’ s crankcase can be subsiantial {as much as 0.7 o/bhp-hr PM
during idle conditions). To control these emissions, closed crankcase ventilation (CCV)
systems have been installed, which return the crankcase blow-by gases to the engine for
combustion. CCV systems prevent oil-mist fouling of radiators, the engine compariment,
and the peneral area around the stationary engine. CCV systems virtually eliminate
crankcase PM emissions (over 90 percent) during all engine-operating modes. The CCV
system consists of a filter housing with a disposable filler that must be periodically
replaced, a pressure regulator, a pressure release valve, and an oil check valve. U.S. EPA
verified CCV systems are Lypically installed in combination with either a DPF or a DOC

and are a cost effective way o achieve additional PM reductions, Y,
Feasibility of Emission Control Technologies for Existing Stationary Diesel Engines

MECA believes thal exhaust emission controls are a commercially proven
technology option for reducing emissions from in-use stationary diesel engines, including
older (manufactured before 1996) and large (304 hp and greater) in-use stationary diesel
engines. One of the key sources of information in supporl of the technical feasibility of
applying emission controls Lo stationary diesel engines is the work conducted by the
California ARB in support of ils airborne toxic control measure {ATCM) for stationary
compression-ignition engines {promulgated in November 2004). Level 3 (at least 83
percent or greater PM reduction} verified retrofit tlechnologies. such as verified DPEs,
provide the required PM reductions to meet these ARB ATCM requirements. ARB
determined that the PM emission slandards under the ATCM were technologically
feasible due to: 1) successful emission control experience with similar-sized off-road
engines that had to meet the same PM standards and 2) successful operation of
approximaltely 50 stationary diesel-fueled engines with DPFs in California (the engines
controlled represent a wide range of engine types, model years, horsepower ratings, and
applications).
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As of July, 2011, there are ten different Level 3 DPF systems (both actively and
passively regenerated) and one Level 2 {at least 50 percent or greater PM reduction) FTF
system that have been verified by ARB for stationary engines. (A complete listing of
ARB-verified retrofit technologies for stationary diesel engines is available at:
www. arb.ca. povidiesel/verdev/vi/stationary him. ) Additional verifications ol retrofil
DPF technologies for stationary engines are expected in the future.

ARB has also verified a large number of Level 3 DPF technologies for mobile on-
road and nonroad applications (a complete listing of ARB-verified retrofit technology —
Levels 1-3 — for mobile source applications is available at:
wwrw. arb.ca. gov/diesel/verdevivt/cvi him. In many cases, similar types of DPF retrofit
solutions for mobile nonroad sources can be engineered for many existing stationary
diesel engine applications.

In discussions with MECA member companies. the important design parameters
to consider when determining the feasibility of installing a PM emission control system
on a particular existing stationary diesel engine include:

* the substrate volume {(which is tied in part to the engine-out PM levels and
engine backpressure limits),

* the operating cycle/engine operating temperature (the temperature must be hot
enough to ensure regeneralion of the collected soot if using a passive
regeneration strategy; otherwise, an active regeneration stralegy may be
Necessary ).,

*  the NOx-to-PM ratio of the engine exhaust stream (typically, a minimum of
16, with an optimum ratio of 20; this i3 a particularly important consideration
if using a passive regeneration strategy), and

# the amount of lube oil consumed (too much lube oil will require more
frequent cleaning of the filter).

Experience with Retrofitting Existing Stationary Diesel Engines

The most comprehensive information on the application of PM exhaust emission
control technology to in-use stationary diesel engines can be found in ARB’s Seplember
2(H)3 Staff Report in support of its ATCM for stationary compression-ignition engines.
In the eport. ARB provides a thorough list of in-use emergency standby engines and
prime stationary engines using emission control systems (mostly DPFs) in California.
The retrofit devices were installed on stationary engines ranging from mode! years 1993
to 20{)2. The list shows numerous DPF installations on large engines rated above 600
kW, including Caterpillar 3516 engines rated in the 1490-2120 kW range. Operaling
experience with these laroe engine DPF systems has been generally good, with DPFs
providing 85 percent or more reductions in particulale matter compared to unconirolled
levels, ARB interviewed several of the stationary engine operators and most stated that
the retrofit devices met all regulatory requirements and required litile or no exira
maintenance.
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One MECA member company estimates that there are approximately 730
stationary diesel engines in California that currently use some form of PM emission
control technology (Le.. DPFs and DOCs). The vast majority of these engines are in-use
emergency standby engines (around 720). with the rest being prime stalionary engines.
Several MECA member companies have experience with the application of DPFs 1o
existing stationary diesel engines. DPFs have been successfully applied Lo stalionary
engines as small as 20 kW, as well as, o very large installations on emergency back-up
or prime power generalors with several megawatls of power, This experience base
includes both passively and actively regenerated DPF systems. Another MECA member
company has had extensive experience with the retrofit of stationary diesel engines in
Taiwan. Power outages are frequent in Taiwan, so standby generators used for
emergency back-up power are an imporiant part of the country’s infrastructure. DPFs
have been successfully installed on these generators. For example, Taiwan
Semiconductor Manufacturing installed DPFs on 14 standby generators (2 MW engines)
in 2001, which has resulted in a greater than 90 percent reduction in PM.

Highlighted below are specific examples of emission control systems installed on
existing stationary diesel engines by MECA member companies:

o [In July 20035, the California Energy Commission published a report, Air
Cuality Implications of Backup Generators In California, detailing the
emission performance of back-up diesel generators with a variety of power
ratings equipped with exhaust emission controls, including DOCs, passive
DPFs, and active DPFs (a copy of this repor is available at:
www. enerey.ca.cov/2005publications/CEC-500- 2005-049/CEC-5(M}- 20)5-
049.PDF). The DPFs evaluated in this program were found effective in
reducing PM emissions by more than 85 percent compared o uncontrolled
baseline levels. The results of the demonsiration program showed successful
application of DPFs, DOCs, and emulsified fuels on engines ranging in age
from two Lo 18 years old. Durability testing of the DPF and DOC systems for
intermittent cold start and extended high load operation indicates that these
technologies are effective for generator applications and may be effective for
other steady-state stationary engine applications as well.

+ o July 2067, Janssen Ortho, a subsidiary of Johnson & Johnson, located in
Gurabo, Puerto Rico. installed DPF+S8CR systems on three 2220-hp Cummins
KTTAS50-G2 engines (approximately (.2 g/bhp-hr PM). The engines are used
to provide emergency backup power for their pharmaceutical R&D and
manufacturing facility. Despite the limiled amount of space around the
engines, the company and emission control technology provider worked
together to arrive al a compact and efficient solution — a platform design that
allowed all of the emission control equipment to be installed above the
engings. The DPF+5CR systems achieve PM reductions of 90 percent and
NOx reductions of 91-92 percent

* In September 2005, J, Cloud Inc.. a rock-crushing operation in El Cajon,
California, installed DPF systems on their pre- 1996 Caterpillar 3408 (0.2
g/bhp-hr PM) and Caterpillar 3306 (0.3 g/bhp-hr PM) engines. The 536-hp
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