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How the Tier 4 Rule Affects Generator
Specification

The more stringent Tier 4 emissions standards for non-road diesel engines adopted by
the U.S. Environmental Protection Agency in May 2004 are intended to significantly
reduce (by about 90 percent) the emissions of non-road construction, agricultural,
mining and industrial equipment that at the time accounted for nearly half of all diesel
particulate matter and a quarter of all nitrogen oxide (NOx) emissions nationwide.
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The more stringent Tier 4 emissions standards for non-road diesel engines adopted by
the U.S. Environmental Protection Agency in May 2004 are intended to significantly
reduce (by about 90 percent) the emissions of non-road construction, agricultural,
mining and industrial equipment that at the time accounted for nearly half of all diesel
particulate matter and a quarter of all nitrogen oxide (NOx) emissions nationwide. The
standards were slated to be applied across all engines covered in the scope of the rule—
and thus the equipment using those engines—beginning in 2008 and continuing
through 2015.

Diesel-fueled generator sets above 120 to 125kW became subject to Tier 4 at the
beginning of 2011. As a result, generator manufacturers have begun incorporating
Tier 4 compliant engines into many new products of this size. However, it’s important
to note that the rule does not impact all generator sets uniformly. For example, it
affects “emergency” and “non-emergency” generators differently. Additionally, Tier 4
compliance for these generators is being regulated by the EPA in phases that require
different levels of compliance at different times.
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rance 1 EPA STATIOMARY DIESEL EMERGENCY GEMSET EMISSIONS STANDARDS
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For these reasons, most generator manufacturers offer products with engines that are
configurable to either support Tier 4 or an earlier standard, depending upon the
application in which the generator will be used. Engineers, facility managers and
others responsible for purchasing generators need to be aware of how the Tier 4
standards affect the generators they are specifying and on what timeline those
generators need to comply with the standards.

“Emergency” vs. “Non-Emergency”
Generator Sets

The EPA differentiates between generators used for emergency power and those used
in non-emergency applications because the running times—and therefore emissions—in
each application tend to be vastly different. Emergency generators are assumed by the
EPA to run only a certain number of hours per year in response to power outages and
for routine maintenance, and because that number of hours can be effectively
estimated, the EPA acknowledges the potential emissions of an emergency power
generator is significantly less than the unit’s theoretical maximum emissions.

ANA0005668
EXHIBIT 1017



kW | 008 307 | D08 | 08| 2w | 2o | oo | Zom | oM | 20 |
& | 1580 | 7586 | 7580 758D | |
s B 0BG 1 DAD 060 _ !
RS0 rERD TSEH
S0 | am | om | o | |
= 7555 755 1755
| [ @ | 0% 053
T8 - 7580 | &TED I 1750
| optien’y i 040 130 003
it a3 Ta40 ATED aros
| Optien2 | ~° 040 040 _ o i
TS LT ATHD A4 LT
{ == 4o : _| soom 50082
= 050 Sdom | 040 0.1
el | | 0.0 E00. | 50022 |
2713 | 4035 200M 1 TAD T
| 1302 | piamse | 35002 | 35000
3713 | 4D3% 700 O]
25l | ans S 1500 | | 25000
5211 | 403S 100W LA
480508 | naasd [N 15000 | 18000
8213 | 643 15040 aET o
60000 | pioni | om 1500 | 1500
| #zia [ wa3s 057 04D [T
| MO0 | yiawse| om | | | 3saw | 35010
5213 (&7 0a0 ET B
8N | maes | | | ‘1saw | 150m
M HE, | . T Tiew d Trd | Fowe mbiin
Logend o ew Teel | Tw2 | Twd | ogim Fiml | hies0®iim

MO, + HE
CI, FM
R

For regulatory purposes, the EPA defines an emergency power generator as “a
generator whose sole function is to provide back-up power when electric power from
the local utility is interrupted”. Its typical operating scenario is as follows:

« Utility power is lost

. The emergency generator set starts up and supplies power to the
electrical loads

« Utility power returns

. The emergency generator set shuts down and returns to standby mode.

Using this definition as a reference, a non-emergency generator is—simply put—one
that is not being used exclusively for emergency power. It covers a number of diesel
generator applications:

. Non-emergency standby power

« Prime power

. Load management/peak shaving

« Electric power rental and other mobile uses
. Storm avoidance.

In the future, emergency-use diesel engines will be made more identifiable. Those
built after the effective date of the Tier 4 regulation for their power class will display a
permanent label indicating that they are for emergency use only, making it easier for
all those involved to identify the engine—and the generator it drives—as being for
emergency use only.
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Tier 4 Implementation

To make it easier for manufacturers to comply with Tier 4, it is being regulated in two
phases, each of which defines emission caps based upon engine power. The first phase
is called Tier 4 interim (Tier4i), and will primarily focus on the reduction of
hydrocarbons (HC), carbon moNOxide (CO), and particulate matter (PM). The second
phase, called Tier 4 final (Tier4f), will focus on the reduction of NOx.

Tier 4i is effective from 2011 to 2012, while Tier 4f begins in 2013 and continues
through 2015.

Because of their lower emissions potential, EPA is allowing the emergency generators
defined above to continue operating at pre-Tier 4 standards for the foreseeable future.
Emergency power generators rated 56 to 560 kW can maintain their existing Tier 3
rating until 2017, while those rated above 560 kW can maintain their existing Tier 2
rating until 2017. The only exceptions would be in California and other non-
attainment areas that have adopted stricter air-quality standards.

Additionally, while the EPA does not limit the hours of operation for emergency
generators under emergency conditions, they do limit non-emergency operation of
such generators to keep emissions potential low. For example, maintenance and
exercise hours must be limited to 100 hours a year. Of these, up to 50 hours a year can
be used for general non-emergency operation, but not for peak shaving or for earning
income by selling power to another party. The exception to this is 15 hours a year of
generator operation allowed as part of a demand response program intended to
mitigate a potential utility failure, performed in cooperation with the regional
transmission organization (RTO) or equivalent authority. Demand response operation
is further limited to 30 minutes prior to the expected emergency condition until
immediately after notification by the RTO or equivalent that there is no longer an
emergency condition.

For all applications, the generator operator will be required to document maintenance,
service, exercise and other non-emergency operation time, and be able to cross-
reference this to a non-resettable hour meter on the generator set.
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Diesel oxidation catalyst (see sidebar for details). Photo courtesy Engine Control Systems.

By comparison, non-emergency generators are subject to Tier 4. Those that are used
in non-emergency standby applications or for rental/mobile use are required to
comply with Tier 4f regulations immediately.

Keep in mind, state and local regulatory authorities can dictate stricter regulated
limits. Additionally, the EPA continues to modify the rule and related definitions. As
it is the generator operator’s responsibility to ensure compliance with all codes and
regulations, it is always recommended to consult state or local code authority for
verification of emergency generator set emission requirements.

Engineers, facilities managers and all those involved in the specification and purchase
of diesel-fueled generators must be familiar with the Tier 4 regulation governing
emissions for these units. Application of the regulation depends upon the generator’s
application and the timetable for compliance as defined by the EPA. As a result, most
generator manufacturers build systems that can comply with Tier 4 if necessary, or
pre-Tier 4 regulations as applicable. For example, emergency generators, which are
defined as those used exclusively to provide emergency power during a power outage,
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are exempt from Tier 4 for the foreseeable future, and will be allowed to maintain
their current Tier 2 or Tier 3 compliance. Non-emergency generators, by contrast, will
be required to comply with the rollout of Tier 4 according to EPA-defined phases.
You should work closely with your generator manufacturer when determining
regulatory compliance, and also consult your local code authorities to ensure that
emissions requirements in your municipality are not more stringent than those defined
by the EPA.
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The Technology Behind Tier 4 Compliance

Meeting Tier 4 emissions levels—thereby simultaneously reducing hydrocarbon,
carbon moNOxide, particulate matter and NOx emissions—requires diesel engine
manufacturers to use a variety of after-treatment technologies.

Reducing hydrocarbons and carbon moNOxide typically requires the use of a diesel
oxidation catalyst (DOC). The DOC typically utilizes palladium and platinum as
catalysts within the system to remove these emissions.

The DOC does remove a small percentage of particulate, but only approximately 20
percent. The main source for particulate matter (PM) removal is typically the PM trap.
The most effective PM traps are made of a continuously regenerating technology
(CRT). For the CRT to be effective on a generator set, it must be loaded between 30
percent and 50 percent and maintain a minimum temperature above 500 F. This burns
out soot and keeps the filter clean.
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NOx is often reduced using exhaust gas recirculation (EGR). This technology diverts a
percentage of the exhaust gas back in to the cylinders, lowering combustion
temperatures and reducing the amount of NOy in the exhaust gases.

To achieve the required Tier 4f levels of NOx reduction, however, selective catalytic
reduction (SCR) systems will be employed. An SCR system uses a consumable
catalyst (typically urea) to convert NOx to nitrogen and water vapor.—MS
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