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Welcomel

Cummins PowerHour webinar series is designed to help our engineer partners to...

= Keep up to date on products, technology, and codes and standards development
= Interact with Cummins experts and gain access to ongoing technical support
= Participate at your convenience, live or on-demand

» Earn Professional Development Hours (PDH)

Technical tips:

= Audio is available through teleconference or Zoom application.

= Attendees are in “listen only” mode throughout the event.

= Use the Zoom Q&A Panel to submit questions, comments, and
feedback throughout the event. Time is allotted at the end of the
PowerHour to address Q&A.

= |f the audio connection is lost, disconnected or experiences
intermittent connectivity issues, please check your audio connection
through the "Join Audio" or "Audio Connectivity" button at the bottom
left of the Zoom application.

= Report technical issues using the Zoom Q&A Panel.
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Meet your panelists

Cummins instructors: Cummins facilitator:

Michael Sanford Rich Scroggins John Chen
Product Strategy and Sales Enablement Leader  Technical Advisor - Data Center Markets Technical Marketing Specialist
Cummins Inc. Cummins Inc. Cummins Inc.

Your local Cummins contacts:

AZ, ID, NM, NV: Carl Knapp (carl.knapp@cummins.com)

CO, MT, ND, UT, WY: Christopher Scott (christopher.l.scott@cummins.com)
CA, WA, OR, AK, HI: Brian Pumphrey (brian.pumphrey@cummins.com)
MA, ME, NH, RI, VT: Jim Howard (james.howard@cummins.com)

CT, MD, NJ, NY : Charles Attisani (charles.attisani@cummins.com)
Northern IL, Ml : John Kilinskis (john.a.kilinskis@cummins.com)

NE, SD, KS: Earnest Glaser (earnest.a.glaser@cummins.com)

IL, IN, KY, MO: Jeff Yates (jeffrey.yates@cummins.com)

IA, MO: Kirby Holden (kirby.holden@cummins.com)

DE, MD, MN, ND, OH, PA, WI, WV: Michael Munson (michael.s.munson@cummins.com)
TX: Scott Thomas (m.scott.thomas@cummins.com)

OK, AR: Wes Ruebman (wes.ruebman@cummins.com)
LA, MS, AL: Trina Casbon (trina.casbon@cummins.com)
TN, GA: Mariano Rojas (mariano.rojas@cummins.com)
FL: Bob Kelly (robert.kelly@cummins.com)

NC, SC, VA: Bill Morris (william.morris@cummins.com)
Canada: lan Lindquist (ian.lindquist@cummins.com)
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Disclaimer

The views and opinions expressed in this
course shall not be considered the official
position of any regulatory organization and
shall not be considered to be, nor be relied
upon as, a Formal Interpretation.

Participants are encouraged to refer to the
entire text of all referenced documents. In
addition, when it doubt, reach out to the
Authority Having Jurisdiction.




Course Objectives

Emissions and Air Permitting Requirements for Standby Generator Sets

Air permitting for standby generator sets can vary wildly from site to site and when misunderstood
can have a major impact on project success. Although EPA regulations have stabilized and are
thought to be well understood, ever-increasing local requirements are changing the criticality of air
permitting for engine-driven generator sets.

This course will provide a brief overview of regulated emissions constituents and their formation in
order to provide a foundational understanding of engine emissions. Next, the EPA's New Source
Performance Standards (NSPS) will be reviewed as it relates to both compression ignited (diesel)
and spark ignited (natural gas or propane) engine equipped generator sets. Participants will gain an
awareness of common pitfalls related to emissions permitting and will be introduced to various
strategies employed to meet local emissions regulations.

After completing this course, participants will be able to:

* Recognize commonly regulated exhaust emissions constituents.

« Describe EPA emissions requirements for diesel and gaseous standby generator sets.
« Identify common requirements for permitting engine-driven generator sets.



What are some common air quality
permitting requirements that apply to
stationary emergency generator sets?




Exhaust Emissions Formation

Fuel Air Major Exhaust Trace Exhaust
Constituents Components



Exhaust Emissions Formation

- What is it? How is it formed?

Oxides of nitrogen Forms at high in-cylinder temperatures, most prominent v Vv
O, (NO and NO,) during high engine load.
Over 100 different types of Product of incomplete combustion, most prominent
HC . : v v
hydrocarbons during low engine load.
NMHC Non-methane hydrocarbons, Product of incomplete combustion, dependent on fuel v v
subset of total hydrocarbons  composition.
: : Primarily hydrocarbons but may include other
VOC  Volatile organic compounds compounds. v
Anything that is trapped on or : : :
PM condenses onto a filter Most prominent during low load operation. v
cO Carbon monoxide Pro_duct of |mp(_arfect combustion, most prominent v Vv
during low engine load.
SO, Oxides of sulfur Product of combustion process when sulfur is present. v v

(SO and SO,) Increases linearly with fuel consumption.




New Source Performance Standards (NSPS) for
Compression-ignited and Spark-lgnited engines




What i1Is NSPS?

New Source Performance Standards




What i1Is NSPS?

New Source|Performance Standards

Emissions limits, operational
guidelines and test methodologies
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What i1Is NSPS?

New Sourcel|lPerformance Standards

Emissions limits, operational
guidelines and test methodologies

Source of emissions, when
manufactured or installed
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Requirements for EPA Certified Engines

* Engines are certified, not generator sets.
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Requirements for EPA Certified Engines

Engines are certified, not generator sets.

Engines are required to meet emissions levels based on their date of
manufacture, usage and brake horsepower rating.

kW (hp) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
0-7 0-10 (7.5)/8.0/0.40
8-18 11-24 (7.5)/6.6/0.40
19-36 25-48 (7.5)/5.5/0.30 (4.7 )/5.5/0.03 Emergency: Stay at previous tier
37-55 49-74 Optional T4i 0.30 PM (4.7 )/5.0/0.03 Emergency: Stay at previous tier
56-129 75-173 Tier 3 3.4/0.19/5.0/0.02 Tier3 0.40/0.19/5.0/0.02 Tier3
130-560 174-751 (Tier 3 2.0/0.19/3.5/0.02 Tier3 0.40/0.19/3.5/0.02 Tier3
5 560 5751 — 3.5/0.40/3.5/0.10 Tier2 3.5/0.19/3.5/0.04 Tier2
0.67/0.40/3.5/0.10 (a) 0.67/0.19/3.5/0.03 (b)
T2 | T3 Tier 4 Interim Tier 4 Final
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Requirements for EPA Certified Engines

* Engines are certified, not generator sets.

* Engines are required to meet emissions levels based on their date of
manufacture, usage and brake horsepower rating.

« Emissions levels are evaluated on a standardized test cycle including engine
load and pollutant weighting following a specific test method in a test-cell

environment.

Engine Load
10% 25% 50% 75% 100%
0.10 0.30 0.30 0.25 0.05

Weighting



Requirements for EPA Certified Engines

* Engines are certified, not generator sets.

* Engines are required to meet emissions levels based on their date of
manufacture, usage and brake horsepower rating.

« Emissions levels are evaluated on a standardized test cycle including engine
load and pollutant weighting following a specific test method in a test-cell
environment.

« Engines and emissions control devices must be certified as a complete
solution by the engine manufacture (field upfit or third-party installations
cannot meet certification requirements).



Stationary and Nonroad Engines

Stationary Nonroad

« On site for at least 12 consecutive « No movement or operation
months. restrictions.

« Unable to be mounted on a trailer * Must comply most stringent

or be mobilized. emissions requirements.
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Stationary Emergency Operation

« Emergency standby (safe evacuation, life support)
« Legally required standby (fire—fighting operations)
« Optional standby (could cause an economic loss)

Standby power system including seven C2000 D6 (2000 kWe) Standby system including two DQGAA
generator sets. (1250 kWe) and one DQGAB (1500 kWe).

Cummins | 18




Stationary Emergency Operation

« Unlimited use during emergencies.




Stationary Emergency Operation

Unlimited use during emergencies.

Up to 100 hours per year allowed for:
« Maintenance and testing




Stationary Emergency Operation

« Unlimited use during emergencies.

 Up to 100 hours per year allowed for:
« Maintenance and testing
« Up to 50 hours per year for non-emergency operation (restrictions apply)
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Stationary Emergency Operation

« Unlimited use during emergencies.

 Up to 100 hours per year allowed for:

« Maintenance and testing
« Up to 50 hours per year for non-emergency operation (restrictions apply)
« Emergency Demand Response (EDR) allowance vacated in May 2015
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Stationary Emergency Operation

« Unlimited use during emergencies.

 Up to 100 hours per year allowed for:
« Maintenance and testing
« Up to 50 hours per year for non-emergency operation (restrictions apply)
« Emergency Demand Response (EDR) allowance vacated in May 2015

Spec Note Generator set manufacturer shall provide documentation demonstrating
compliance with applicable limits of U.S. EPA New Source Performance Standards for

stationary emergency engines.




Stationary Non-Emergency Operation

- o =3 -~
Remote mining site including two DQGAS (1500 kWe)
generator sets.

Combined heat and power project producing steam with
one C2000 N5C (2000 kWe) generator set.
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Stationary Non-Emergency Operation

« Demand Response

« Peak shaving (reduce or flatten peak electricity use)

« Rate curtailment (favorable energy rates)

* Interruptible rate programs (favorable energy rates)

« Continuous base load (constant power to utility grid)

« Co-generation (capture and use waste heat)

* Prime power generator set (to be used as a primary source of power)
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Stationary Non-Emergency Operation

« Demand Response

« Peak shaving (reduce or flatten peak electricity use)

« Rate curtailment (favorable energy rates)

* Interruptible rate programs (favorable energy rates)

« Continuous base load (constant power to utility grid)

« Co-generation (capture and use waste heat)

* Prime power generator set (to be used as a primary source of power)

Spec Note Generator set manufacturer shall provide documentation demonstrating
compliance with applicable limits of U.S. EPA New Source Performance Standards for

stationary non-emergency engines.




Concept Check

The EPA designates certification requirements for
based on and

a) Generator Sets, Electrical Output, NEC Load Type
b) Engines, Brake Power, Usage
c) Power production equipment, Alternator rating, 1ISO 8528 rating
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Concept Check

The EPA designates certification requirements for
based on and

a) Generator Sets, Electrical Output, NEC Load Type
b) Engines, Brake Power, Usage
c) Power production equipment, Alternator rating, ISO 8528 rating
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New Source Performance Standards

(NSPS) for Stationary Cl engines
itle 40, Part 60: Subpart Il

s |2
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Evolution of NSPS CI Engine Regulations
EPA Non-Road / Stationary Non-Emergency Engines >751 HP

9.20
Tier 1 (2000)

6.40
Tier 2

(2006)

Tier 4 (2015)
Tier 4i (2011)

NOx (g/kW-hr)

0.67

0.030.10 0.20 0.54

PM (g/kW-hr)



EPA NSPS for Cl Engines

Regulated Emissions Levels

kW (hp) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
0-7 0-10 (7.5)/8.0/0.40
8-18 11-24 (7.5)/6.6/0.40
19-36 25-48 (7.5)/5.5/0.30 (4.7)/5.5/0.03 Emergency: Stay at previous tier
37-55 49-74 Optional T4i 0.30 PM (4.7)/5.0/0.03 Emergency: Stay at previous tier
56-129 75-173 Tier 3 3.4/0.19/5.0/0.02 Tier3 0.40/0.19/5.0/0.02 Tier3
130-560 174-751 (Tier 3 2.0/0.19/3.5/0.02 Tier3 0.40/0.19/3.5/0.02 Tier3
S 560 5751 — - 3.5/0.40/3.5/0.10 Tier2 3.5/0.19/3.5/0.04 Tier2
0.67/0.40/3.5/0.10 (a) 0.67/0.19/3.5/0.03 (b)
T2 | T3 Tier 4 Interim Tier 4 Final

(a) Applies to non-emergency power gen engines > 900kW (> 1207hp).

(b) Applies to non-emergency power gen engines > 560kW (> 751hp).

Emergency engine tier levels shown in RED

NOx / NMHC / CO / PM (g/kW-hr)

(NOx+NMHC) / CO / PM (g/kW-hr)

Certified product follows ISO 8178 D2 - 5 Mode Test Cycle for constant speed engines




EPA NSPS for Cl Engines
Pollutant and Engine Load Weighting

Engine Load
10% 25% 50% 5%
AR
RN
0.10 0.30 0.30 0.25
Weighting

100%

0.05
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EPA NSPS for Cl Engines

Mandatory Manufacturer Certification

Cl Engines including exhaust aftertreatment must be
certified as a complete solution by engine manufacturer.

« Stationary Emergency (e.g. Tier 2)

—

:Qi".!ﬁi“b A8 o
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EPA NSPS for Cl Engines

Mandatory Manufacturer Certification

Cl Engines including exhaust aftertreatment must be
certified as a complete solution by engine manufacturer.

« Stationary Emergency (e.g. Tier 2)

Cl Engines certified Stationary Emergency may be upfit
with aftertreatment provided by the engine manufacturer or
third-party to meet targeted emissions levels.

« Stationary Emergency certified with third-party provided
aftertreatment meeting Stationary Non-Emergency
limits (e.g. Tier 4)
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EPA NSPS for Cl Engines

Mandatory Manufacturer Certification

Cl Engines including exhaust aftertreatment must be
certified as a complete solution by engine manufacturer.

« Stationary Emergency (e.g. Tier 2)

Cl Engines certified Stationary Emergency may be upfit
with aftertreatment provided by the engine manufacturer or
third-party to meet targeted emissions levels.

« Stationary Emergency certified with third-party provided
aftertreatment meeting Stationary Non-Emergency
limits (e.g. Tier 4)

Cl Engine may only operate as certified by engine
manufacturer (e.g. Stationary Emergency).
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EPA NSPS for Cl Engines

Mandatory Manufacturer Certification

Cl Engines including exhaust aftertreatment must be
certified as a complete solution by engine manufacturer.

« Stationary Emergency (e.g. Tier 2)

Cl Engines certified Stationary Emergency may be upfit
with aftertreatment provided by the engine manufacturer or
third-party to meet targeted emissions levels.

« Stationary Emergency certified with third-party provided
aftertreatment meeting Stationary Non-Emergency
limits (e.g. Tier 4)

Cl Engine may only operate as certified by engine
manufacturer (e.g. Stationary Emergency).

COMPLIANCE # CERTIFICATION
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New Source Performance Standards

(NSPS) for Stationary Sl engines
itle 40, Part 60: Subpart JJJJ

Cummins | 37



EPA NSPS for Sl Engines

Regulated Emissions Levels

NOX/CO/NVOC (g/bhp-hr)
(NOx + HC) / CO (g/bhp-hr)

HP| 2015 2016 2017 2018 2019 2020 2021

NG /LPG: Non-emergency

NG RB 26-99]1048 or for on- site ver. use 1048.101(c) for in- field test
>100]1.0/2.0/0.7

26-99]1048 or for on- site ver. use 1048.101(c) for in- field test
>100/1.0/2.0/0.7

26-99]1048 or for on- site ver. use 1048.101(c) for in- field test
>100]1.0/2.0/0.7

—_
(@)

Mandatory
Voluntary

VvV ING LB

LPG LB

M LPG RB >25]1048 cert: (2.7)/4.4

26-129]90.103 phase 1 class Il cert: (10) / 387
> 130]2.0/4.0/1.0
26-129]90.103 phase 1 class Il cert: (10) / 387

VvV  ING & LB LPG

M LPG RB > 130]1048 fullcert:2.0/4.0/1.0
Landfill / Digester Gas
vV JAILB&RB All]2.0/5.0/1.0

Notes 1. Gasoline engine requirements are same as those for RB LPG.
2. All new engines < 25 hp must be certified to Part 90 on July 1, 2008.
3. Engines < 40 hp that are < 1000 cc may instead comply with Part 90.
4. Emergency engines limited to 100 hours per year for maintenance and testing.
5. O/O of new non-emergancy LB Sl engines >250hp at a major source complying with
40 CFR 63 ZZZZ Table 2a do not have to comply with CO emissions of above table
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EPA NSPS for Sl Engines

Regulated Emissions Levels

HP

NG /LP' 5: Non-emergency

NOX/CO/NVOC (g/bhp-hr)
(NOx + HC) / CO (g/bhp-hr)

2015 2016 2017 2018 2019 2020 2021

NG RB 26-99[1048 or for on- site ver. use 1048.101(c) for in- field test
>100{1.0/2.0/0.7
26-99]1048 or for on- site ver. use 1048.101(c) for in- field test
v NE HE >100{1.0/2.0/0.7
LPG LB 26-99[1048 or for on- site ver. use 1048.101(c) for in- field test
>100]1.0/2.0/0.7
M BLPG RB >25]1048 cert: (2.7)/4.4
Natural ' 5as / LPG: Emergency
26-129]90.103 phase 1 class Il cert: (10) / 387
v _ING&LBLPG > 130[2.0/4.0/1.0
M LPG RB 26-129]90.103 phase 1 class Il cert: (10) / 387

Vv _JAILB&

> 130

Landfill . Digester Gas

RB All

1048 full cert: 2.0/4.0/1.0

2.0/5.0/1.0

Notes

1. Gasoline engine requirements are same as those for RB LPG.

2. All new engines < 25 hp must be certified to Part 90 on July 1, 2008.

3. Engines < 40 hp that are < 1000 cc may instead comply with Part 90.

4. Emergency engines limited to 100 hours per year for maintenance and testing.

5. O/O of new non-emergancy LB Sl engines >250hp at a major source complying with
40 CFR 63 ZZZZ Table 2a do not have to comply with CO emissions of above table
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EPA NSPS for Sl Engines

Certification Summary

« Mandatory factory certification of rich burn propane engines

» Optional factory certification of all natural gas engines and lean burn propane engines

 If not factory certified, the owner/operator must perform certain tasks:

Maintenance plan
and records,
maintain/operate
enginein away to

Initial performance
testing within 1 year
of engine startup

Subsequent
performance testing
every 8,760 hours or

3 years, whichever

Engine Power minimize emissions comes first
<100 hp v
100-500 hp 4 v
> 500 hp v v v

Cummins | 40




Ailr Permitting for Standby Generator Sets

“State and local agencies are not prevented from providing
additional regulations beyond these regulations and such agencies
may Institute additional testing requirements independent of EPA
related actions.”

Response to Public Comments on Proposed Standards of Performance for Stationary Compression Ignition Internal
Combustion Engines

Cummins | 41



Ailr Permitting for Standby Generator Sets

“State and local agencies are not prevented from providing
additional regulations beyond these regulations and such agencies
may Institute additional testing requirements independent of EPA
related actions.”

Response to Public Comments on Proposed Standards of Performance for Stationary Compression Ignition Internal
Combustion Engines

Air permitting for standby generator sets can vary wildly from site to site
and when misunderstood can have a major impact on project success. Although
EPA regulations have stabilized and are thought to be well understood, ever-
increasing local requirements are changing the criticality of air permitting

for engine-driven generator sets.
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Ailr Permitting for Standby Generator Sets
National Ambient Air Quality Standards (NAAQS)

Counties Designated "Nonattainment"
for Clean Air Act's National Ambient Air Quality Standards (NAAQS) *

» |[dentifies pollutants that are
harmful to human health.

» Establishes criteria pollutant limits
for geographical areas:
+ CO, Pb, NO,, O;, PM and SO,

05/31/2019

&% Legend ™"
County Designated Nonattainment for 6 NAAQS Pollutants
County Designated Nonattainment for 5 NAAQS Pollutants
d [ | County Designated Nonattainment for 4 NAAQS Pollutants
County Designated Nonattainment for 3 NAAQS Pollutants
i County Designated Nonattainment for 2 NAAQS Pollutants
County Designated Nonattainment for 1 NAAQS Pollutant

Guam - Piti and Tanguisson power stations are designated nonattainment for the SO2 (1971) NAAQS
Piti and Cabras power stations are designated nonattainment for the SO2 (2010) NAAQS

*The National Ambient Air Quality Standards (NAAQS) are health standards for Carbon Monoxide,

Lead (1978 and 2008), Nitrogen Dioxide, 8-hour Ozone (2008), Particulate Matter (PM-10

and PM-2.5 (1997, 2006 and 2012), and Sulfur Dioxide.(1971 and 2010)

** Included in the counts are counties designated for NAAQS and revised NAAQS pollutants.
Revoked 1-hour (1979) and 8-hour Ozone (1997) are excluded. Partial counties, those with part
of the county designated nonattainment and part attainment, are shown as full counties on the map.

Source: https://iwww3.epa.gov/airquality/greenbook/mapnpoll.html Cummins 43



Ailr Permitting for Standby Generator Sets
State / City / County Requirements

a. Emissions testing for each selected emergency engine-generator set shall consist of three
one-hour test runs under load. The average of the three runs shall be reported as the
short-term emission rate for that emergency engine-generator set.

b. Testing shall be conducted while operating at greater than ninety percent of the engine-
generator set’s standby rated capacity, unless multiple load band testing is approved by

DEQQ).
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Ailr Permitting for Standby Generator Sets
State / City / County Requirements

a. | Emissions testing for each selected emergency engine-generator set shall consist of three
one-hour test runs under load. The average of the three runs shall be reported as the

short-term emission rate for that emergency engine-generator set.

b. Testing shall be conducted while operating at greater than ninety percent of the engine-
generator set’s standby rated capacity, unless multiple load band testing is approved by

DEQQ).
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Ailr Permitting for Standby Generator Sets
State / City / County Requirements

a. Emissions testing for each selected emergency engine-generator set shall consist of three
one-hour test runs under load. The average of the three runs shall be reported as the
short-term emission rate for that emergency engine-generator set.

. | Testing shall be conducted while operating at greater than ninety percent of the engine-

generator set’s standby rated capacity, unless multiple load band testing is approved by
DEQ.
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Ailr Permitting for Standby Generator Sets

State / City / County Requirements
Engine Load

10% 25% 50% 75% 100%

0.10 0.30 0.30 0.25 0.05
Weighting

b. | Testing shall be conducted while operating at greater than ninety percent of the engine-
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Ailr Permitting for Standby Generator Sets
State / City / County Requirements

Engine Load
10% 25% 50% 75% 100%
0. 30 . 0.05
Weighting
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Ailr Permitting for Standby Generator Sets
State / City / County Requirements

a. Emissions testing for each selected emergency engine-generator set shall consist of three
one-hour test runs under load. The average of the three runs shall be reported as the
short-term emission rate for that emergency engine-generator set.

. | Testing shall be conducted while operating at greater than ninety percent of the engine-

generator set’s standby rated capacity, unless multiple load band testing is approved by
DEQ.

Spec Note Generator set manufacturer shall provide documentation demonstrating
compliance with specific emissions level requirement and applicable test methodology.




Ailr Permitting for Standby Generator Sets
Site Air Permitting Requirements

Permits are written to limit genset operation to keep site emissions within the limit

* Running hours and/or fuel consumption may be specified to make sure that genset operation stays
within permitted limits
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Ailr Permitting for Standby Generator Sets
Site Air Permitting Requirements

Permits are written to limit genset operation to keep site emissions within the limit

* Running hours and/or fuel consumption may be specified to make sure that genset operation stays
within permitted limits

Permit may require monitoring of run time or fuel consumption to demonstrate compliance

= Run hour monitoring typically assumes all generator sets are always operating at 100% of rated
load

» Fuel consumption monitoring gives a more accurate representation of load profile and emissions
and may allow for more flexibility in operation

Monitoring:

a. [Each engine-generator set shall be equipped with either af{1) non-resettable hour
metering device to continuously maonitor the operating houNOR (2) fuel flow meter
continuously monitor the fuel throughput. The meter for each e et shall
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Ailr Permitting for Standby Generator Sets
Site Air Permitting Requirements

Permits are written to limit genset operation to keep site emissions within the limit

* Running hours and/or fuel consumption may be specified to make sure that genset operation stays
within permitted limits

Permit may require monitoring of run time or fuel consumption to demonstrate compliance

= Run hour monitoring typically assumes all generator sets are always operating at 100% of rated
load

» Fuel consumption monitoring gives a more accurate representation of load profile and emissions
and may allow for more flexibility in operation

Monitoring:

a. [Each engine-generator set shall be equipped with either af{1) non-resettable hour
metering device to continuously maonitor the operating houNOR (2) fuel flow meter
continuously monitor the fuel throughput. The meter for each e et shall

“Exceedance of operating limits may be considered credible evidence of
the exceedance of emission limits”
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Ailr Permitting for Standby Generator Sets
Best Available Controls Technology (BACT)

“Emission limitation based on the maximum degree of emission reduction (considering energy,
environmental, and economic impacts) achievable through application of production processes and
available methods, systems and techniques.” — EPA NSR Fact Sheet
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Ailr Permitting for Standby Generator Sets
Best Available Controls Technology (BACT)

“Emission limitation based on the maximum degree of emission reduction (considering energy,
environmental, and economic impacts) achievable through application of production processes and
available methods, systems and techniques.” — EPA NSR Fact Sheet

» Local air quality boards have discretion in defining BACT

» Exhaust aftertreatment may be considered not available due to its economic impact
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Ailr Permitting for Standby Generator Sets
Best Available Controls Technology (BACT)

“Emission limitation based on the maximum degree of emission reduction (considering energy,
environmental, and economic impacts) achievable through application of production processes and
available methods, systems and techniques.” — EPA NSR Fact Sheet

» Local air quality boards have discretion in defining BACT
» Exhaust aftertreatment may be considered not available due to its economic impact

= 6 g/hp-hr NOx at 100% generator set rated load is becoming a common BACT target
= This target is typically considered “Guaranteed” or “Maximum Potential to Emit”
» Most generator set manufacturer data sheets present Nominal values

» Consult generator set manufacturer for potential to emit values
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Ailr Permitting for Standby Generator Sets
Site Air Permit Example

Project Considerations:
Site requires 25 generator sets

Max NOx to be allowed = 80 tons per
year

Performance Data

BHP @ 1800 RPM (60 Hz)

Fuel Consumption L/Hr (US Gal/Hr)
Exhaust Gas Flow m3*/min (CFM)
Exhaust Gas Temperature °C (°F)

Exhaust Emission Data
HC (Total Unburned Hydrocarbons)
NOx (Oxides of Nitrogen as NOz2)

1/4
Standby
1145
254 (67)
282 (9963)
331 (628)

0.3 (114)
3.4 (1290)

1/2
Standby
2185
443 (117)
45 (15921)
354 (670)

0.18 (76)
3.3 (1350)

3/4 Full
Standby Standby
3225 4308
602 (159) 787 (208)
55 (19592) 662 (23369)
377 (711) 443 (830)
0.1 (48) 0.07 (33)
4.2 (1900) 5.2 (2440)
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Ailr Permitting for Standby Generator Sets
Site Air Permit Example

1/4 172 3/4 Eull
Project Considerations: Performance Data Standby  Standby  Standby  Standb
BHP @ 1800 RPM (60 Hz) 1145 2185 3225 4308
Site requires 25 generator sets Fuel Consumption L/Hr (US Gal/Hr) 254 (67) 443 (117) 602 (159)
Exhaust Gas Flow m¥min (CFM) 282 (9963) 45 (15921)  55(19592) 662723369)
Max NOx to be allowed =80 tons per | gynaust Gas Temperature °C °F) 331 (628) 354 (670) 377 (711) 443 (830)

year

Exhaust Emission Data
HC (Total Unburned Hydrocarbons) 0.3 (114) 0.18 (76) 0.1 (48) 0.07 (33)

NOx (Oxides of Nitrogen as NOz) 3.4 (1290)  3.3(1350) 4.2 (1900)
g/hp-hr Nominal
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Ailr Permitting for Standby Generator Sets
Site Air Permit Example

1/4 112 3/4 Full
Project Considerations: Performance Data Standby Standby ~ Standby  Standb
BHP @ 1800 RPM (60 Hz) 1145 2185 3225 4308
Site requires 25 generator sets Fuel Consumption L/Hr (US Gal/Hr) 254 (67) 443 (117) 602 (159)
Exhaust Gas Flow m¥/min (CFM) 282 (9963)  45(15921)  55(19592) 662723369)
Max NOx to be allowed = 80 tons per | gynayst Gas Temperature °C (°F) 331(628) 354 (670) 377 (7111) 443 (830)

year

Exhaust Emission Data
HC (Total Unburned Hydrocarbons) 0.3 (114) 0.18 (76) 0.1 (48) 0.07 (33)

NOx (Oxides of Nitrogen as NOz) 34 (1290)  3.3(1350) 4.2 (1900)

g/hp-hr Nominal
Note: Use Potential to Emit value

Each generator set has a potential to
emit 6.7 g/hp-hr at full standby load
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Ailr Permitting for Standby Generator Sets

Site Air Permit Example

Project Considerations:
Site requires 25 generator sets

Max NOx to be allowed = 80 tons per
year

Each generator set has a potential to
emit 6.7 g/hp-hr at full standby load

Resulting permit allowance:

Performance Data

BHP @ 1800 RPM (60 Hz)

Fuel Consumption L/Hr (US Gal/Hr)
Exhaust Gas Flow m3*/min (CFM)
Exhaust Gas Temperature °C (°F)

Exhaust Emission Data
HC (Total Unburned Hydrocarbons)
NOx (Oxides of Nitrogen as NOz2)

114 112 3/4 Full
Standby Standby Standby Standb

1145 2185 3225
254 (67) 443 (117) 602 (159) \ 787 (208)
282 (9963) 45 (15921)  55(19592) 662723369)
331(628) 354 (670) 377 (711) 443 (830)

0.3 (114) 0.18 (76) 0.1 (48) 0.07 (33)

34(1290) 3.3 (1350) 4.2(1900)

g/hp-hr Nominal
Note: Use Potential to Emit value

» To meet 80 tons per year generator set operation is limited to 100 hours per year
= 25 generators running for 100 hours at full standby rating consume 520,000 gallons of fuel per year
= Permit would limit operation to 100 hours of operation or 520,000 gallons of fuel per year
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Ailr Permitting for Standby Generator Sets
Application of Exhaust Aftertreatment

Project Considerations:

= Hyperscale project requires 100 X
3MW generator sets when fully built

= Builtin 5 phases of 20 gens each
= Max NOx allowed = 80 tons per year
= Permit written for 50 hours per year

» Each generator set has a potential to
emit 1.6 tons per year




Ailr Permitting for Standby Generator Sets

Application of Exhaust Aftertreatment
» Phasel

« 20 gens — Total NOx emissions =ISZ tons per year ‘
» Phases1&?2

= Hyperscale project requires 100 X + 40 gens — Total NOx emissions =64 tons per year |
3MW generator sets when fully built

Project Considerations:

= Builtin 5 phases of 20 gens each
= Max NOx allowed = 80 tons per year
= Permit written for 50 hours per year

» Each generator set has a potential to
emit 1.6 tons per year
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Ailr Permitting for Standby Generator Sets

Application of Exhaust Aftertreatment
» Phasel

« 20 gens — Total NOx emissions =ISZ tons per year ‘
» Phases1&?2

= Hyperscale project requires 100 X + 40 gens — Total NOx emissions =64 tons per year |
3MW generator sets when fully built  , ppoce 1 through 3

Project Considerations:

= Built in 5 phases of 20 gens each * 60 gens — Total NOx emissions :|96 tons per year |

= Max NOx allowed = 80 tons per year I

Expansion after the
second phase would not
have been permitted

= Permit written for 50 hours per year

» Each generator set has a potential to
emit 1.6 tons per year

Cummins | 62



Ailr Permitting for Standby Generator Sets
Application of Exhaust Aftertreatment

Selective Catalytic Reduction (SCR) can
reduce NOx by up to 90%
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Ailr Permitting for Standby Generator Sets
Application of Exhaust Aftertreatment

Selective Catalytic Reduction (SCR) can
reduce NOx by up to 90%

Diesel Particulate Filter (DPF) can
reduce Particulate Matter

~7 YN
( ") Clean Exhaust Gas
CO2 \ ) 90% of PM removed

Wall-Flow Particulate Filter
* Traps PM on filter
* High PM & Ash loading capacity

Exhaust Gas '
Oxidation Catalyst
* Enables passive regeneration
oxidation of PM
* Engine ECM detects when PM
accumulation exceeds oxidation
= Periodic active regeneration is initiated to prevent filter plugging
= A small quantity of fuel is injected into the exhaust stream to
momentarily raise temperature
= This ensures sufficient oxidation to remove PM
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Ailr Permitting for Standby Generator Sets

Application of Exhaust Aftertreatment
» Phasel

« 20 gens — Total NOx emissions =ISZ tons per year ‘
» Phases1&?2

= Hyperscale project requires 100 X + 40 gens — Total NOx emissions =64 tons per year |
3MW generator sets when fully built  , ppoce 1 through 3

Project Considerations:

= Built in 5 phases of 20 gens each * 60 gens — Total NOx emissions :|96 tons per year |

= Max NOx allowed = 80 tons per year I

Expansion after the
second phase would not
have been permitted

= Permit written for 50 hours per year

» Each generator set has a potential to
emit 1.6 tons per year
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Ailr Permitting for Standby Generator Sets

Application of Exhaust Aftertreatment
» Phasel

« 20 gens — Total NOx emissions =ISZ tons per year ‘
» Phases1&?2

= Hyperscale project requires 100 X + 40 gens — Total NOx emissions =64 tons per year |
3MW generator sets when fully built

Project Considerations:

» 90% SCRs added to phase 3, 4 and 5 gens

= Built in 5 phases of 20 gens each > Limits NOx to 3.2 tons/year for 20 gens
= Max NOx allowed = 80 tons per year
= Permit written for 50 hours per year

» Each generator set has a potential to
emit 1.6 tons per year




Ailr Permitting for Standby Generator Sets
Application of Exhaust Aftertreatment

» Phasel
_ _ _ « 20 gens — Total NOx emissions =IBZ tons per year ‘
Project Considerations:
» Phases1&?2
= Hyperscale project requires 100 X + 40 gens — Total NOx emissions =64 tons per year |

3MW generator sets when fully built

» 90% SCRs added to phase 3, 4 and 5 gens

= Built in 5 phases of 20 gens each > Limits NOx to 3.2 tons/year for 20 gens

= Max NOx allowed = 80 tons per year ®= Phase 1 through 3
* 60 gens — Total NOx emissions = 67.2 tons per year

Phase 1 through 4

« 80 gens — Total NOx emissions = 70.4 tons per year
Phase 1 through 5

« 100 gens — Total NOx emissions = 73.6 tons per year ‘
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= Permit written for 50 hours per year

» Each generator set has a potential to
emit 1.6 tons per year




Ailr Permitting for Standby Generator Sets
On-Site Testing Considerations

* Non-standard equipment may be needed to Costs and time associated with on-site

secure air-permit / conduct on-site testing: testing requirements must be considered.
* Fuel flow meter(s) . Review air permit requirements early in the
« Pollutant monitor(s) project in order to accommodate lead times.
* Exhaust sample port(s) - Leverage experience of third-party testing
« Load banks companies and engine manufacturers.

« Test methodology and permit data must be Review implications of failing on-site test
approved by equipment manufacturer. including penalties and project delays.

« Applicable environmental correction factors Permitted emissions values may need to be
allowable by AHJ must be identified. “‘guaranteed” by the engine manufacturer.
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Ailr Permitting for Standby Generator Sets
On-Site Testing Considerations

* Non-standard equipment may be needed to Costs and time associated with on-site

secure air-permit / conduct on-site testing: testing requirements must be considered.
* Fuel flow meter(s) » Review air permit requirements early in the
« Pollutant monitor(s) project in order to accommodate lead times.
* Exhaust sample port(s) - Leverage experience of third-party testing
* Load banks companies and engine manufacturers.

« Test methodology and permit data must be Review implications of failing on-site test
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Ailr Permitting for Standby Generator Sets
On-Site Testing Considerations

* Non-standard equipment may be needed to Costs and time associated with on-site

secure air-permit / conduct on-site testing: testing requirements must be considered.
* Fuel flow meter(s) . Review air permit requirements early in the
« Pollutant monitor(s) project in order to accommodate lead times.
* Exhaust sample port(s) - Leverage experience of third-party testing
« Load banks companies and engine manufacturers.
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Ailr Permitting for Standby Generator Sets
On-Site Testing Considerations

* Non-standard equipment may be needed to Costs and time associated with on-site

secure air-permit / conduct on-site testing: testing requirements must be considered.
* Fuel flow meter(s) . Review air permit requirements early in the
« Pollutant monitor(s) project in order to accommodate lead times.
* Exhaust sample port(s) - Leverage experience of third-party testing
« Load banks companies and engine manufacturers.

« Test methodology and permit data must be Review implications of failing on-site test
approved by equipment manufacturer. iIncluding penalties and project delays.

« Applicable environmental correction factors Permitted emissions values may need to be
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Ailr Permitting for Standby Generator Sets
On-Site Testing Considerations

* Non-standard equipment may be needed to Costs and time associated with on-site

secure air-permit / conduct on-site testing: testing requirements must be considered.
* Fuel flow meter(s) . Review air permit requirements early in the
« Pollutant monitor(s) project in order to accommodate lead times.
* Exhaust sample port(s) - Leverage experience of third-party testing
« Load banks companies and engine manufacturers.

« Test methodology and permit data must be Review implications of failing on-site test
approved by equipment manufacturer. including penalties and project delays.

« Applicable environmental correction factors Permitted emissions values may need to be
allowable by AHJ must be identified. “‘guaranteed” by the engine manufacturer.
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Ailr Permitting for Standby Generator Sets
On-Site Testing Considerations

CONSULT THE
ENGINE
MANUFACTURER
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Concept Check

Facility owners with stationary engines installed on-site are
obligated to meet which of the following:

a) EPA guidelines for engine operation, as applicable
b) State guidelines for engine operation, as applicable
c) Local air permitting requirements, as applicable

d) All of the above



Concept Check

Facility owners with stationary engines installed on-site are
obligated to meet which of the following:

a) EPA guidelines for engine operation, as applicable
b) State guidelines for engine operation, as applicable
c) Local air permitting requirements, as applicable

d) All of the above
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Compliance Documentation

EPA Compliance Statement EPA Compliance Statement
EPA Tier 3 Exhaust Emission | Manufacturer statement certifying the generator

Compliance Statement

1opseaa | Set’s engine compliance with EPA regulations for
60 Hz Diesel Generator Se . g
“>*| a specific model year

Compliance Information:

Tha anging uged In this ganarator sst complies with the Tiar 3 emisslons Imits of LS EP& New Source
Performancs Standards for Statlonary Emergancy enginee under the provislons of 40 CFR &0 Subpart I whan
tagtad per 130 8173 D2,

Ergine Manufachurer:
EFA Cenricate Number:
Eftacive Dale:

[tz lzsued: 1142010

EPA Diessl Englne Family: BCEXLI408AAD
CARS Execitive Orger

Engine Information:

Mol Cummin Inc. GE87-GE MR3 Bore: 4.21 . (107 mm}
Engine Namepiate HP: 324

Type 4 Cycle, IrHine, € Cyinder Dissel Stroke: 43 . (124 mm)
ASpiration;  Turbocharged and CAC Displacement. 408 G, In. (5.7 IItgrs)
compresslon Ratiks:  17.2:1

Emission Conlral Device: Turbocharged and CAC

U.8. Environmental Protection Agency NSP$ Stationary Emergency Tier 3 Limits

[l valuEE are Erams par HP-Hour|
COMPONENT
MO + HC (Cwldes of Nirogen as NO2
+ Mon Methans Hydnocarbans)
CO (Carbon Monzads)
B\ [ Pariculas Mater)

AN

s

Einjive cpataticn i ecmrom s <Nk 21 exboa sl spaltictin bergorad sk et md ke tnies it o sl oo makarasce, iy i e
e~




Compliance Documentation

EPA Compliance Statement
Manufacturer statement certifying the generator
set’s engine compliance with EPA regulations for
a specific model year

EPA Compliance Statement

S e Exhaust Emission Data Sheet
Exhaust Emission Data sheet | FaCtoOry data sheet with recorded emissions and
s iese aemoma s | performance values at different load levels.

EPA Emission: Tier 3

Engine Information:
Modzl:

Cummins Inc. QSBT-GE NR3 Bore: 4.21 . {107 mm}

Ve 4Cyoe, In-ine, € Cyinger Dlessl Siroke: 483 1. (124mm)
ABpiratian: Turbocharged and CAC Cisplacemeant 403 cu. In (5.7 IRers)
Compressin Ratlo: 1721
Emigslan Canirol Device: Turocharged and CAC

A4 a2 Ha Full Full
z [ Shdty | Slanaby | Stonooy |

BHP g 1600 RPM [50 HZ) 51 &7 122 162 147
Fuel Consumption (qal/Hry 4 432 70 a7 8.1
Exhaus? Gas Flow [CFM) 4 652 B3 1106 1022
Exhaus? Gas Temperature ['F) 544 633 752 807 TBE
EXAEUST EMSSION DTS
HC (Total Unbumed Hydrocarbans) 0.20
WO | Cuddes of Narogen 38 NC2) 183 1.5 1.5
S0 {carmon Monoudda) 132 0.E 1.0
P (Particaiar Malter) 013 0.1 0.1
502 @ o7 5]

[Erke [Sese i L] TE: TET

AT VEIUES G Grans per FE-rour

TEST CONDITIONS

Daia Is raprasaniztive of sieady-siate engine spaed (= 25 RPM) al designated gereet loads. Pressures, lemperaturss,
and 2mission rales were siabiized.

Fuel Specification: ASTM DE7TS Mo. 2-D diesel fuel with 0.03-0.05% sulfur content (Dy weignt). ang 2023 cetans

Fuel Temperature: E
Intakz A Temperature: 7
Barometric Pressure 2 X
Humidity X MEasUrSTEN: comected o 75 grans HI0Mb dry @
FRefersnce Stangarg 508178

it el pump Inlet)

Tem o, HE >
sl Dt ta s s st
e ez 2




Compliance Documentation

EPA Compliance Statement
Manufacturer statement certifying the generator
set’s engine compliance with EPA regulations for
a specific model year

EPA Compliance Statement

S e Exhaust Emission Data Sheet

Factory data sheet with recorded emissions and
performance values at different load levels.

EPA Certificate of Conformity

F‘/ \ \ [UNITED STATES ENVIRONMENTAL PROTECTION ACENCY
(2 & ,i 2012 MODEL YEAR.

CERTIFICATE OF CONFORMITY
\ " ,/ WITH THE CLEAN AIR ACT OF 1990

EPA Certificate of Conformity
e || 2P A StAtement certifying conformity of the engine
—aERERS e with EPA regulations for a specific model year.

Certificate Issved To:_Cummius Tnc. ‘Effective Date- A A Tesue Date
(U'S. Manufacturer or Inportes) il / .'V' / T
Cerdificate Number: CCEXLIMIAAC-M9 s

Expiration Date:
JHEGIH

Model Year: 2012
Mamufacturer Type: Criginal Engine Mamicnzer
Engine Family: CCEXLIMI9AAC




Compliance Documentation

EPA Compliance Statement
Manufacturer statement certifying the generator
set’s engine compliance with EPA regulations for
a specific model year

EPA Compliance Statement

S e Exhaust Emission Data Sheet

Factory data sheet with recorded emissions and
performance values at different load levels.

EPA Certificate of Conformity
¥

EPA Certificate of Conformity
e || 2P A StAtement certifying conformity of the engine
—aERERS e with EPA regulations for a specific model year.

[UNITED STATES ENVIRONMENTAL PROTECTION ACENCY
2012 MODEL YEAR.
CERTIFICATE OF CONFORMITY
WITH THE CLEAN AIR ACT OF 1990

‘Effective Date:
I

(U'S. Manufacturer or Inportes)
Certificate Number: CCEXLIIAAC-009 Expiration Date:
JHEGIH

Model Year: 2012
Mamufacturer Type: Criginal Engine Mamicnzer
Engine Family: CCEXLIMI9AAC

Spec Note Generator set manufacturer shall provide documentation of engine
EPA certification including EPA Family name and generator set model.




Course Summary

Emissions and Air Permitting Requirements for Standby Generator Sets
= Recognize commonly regulated exhaust emissions constituents.
= Describe EPA emissions requirements for diesel and gaseous standby generator sets.

= |dentify common requirements for permitting engine-driven generator sets.

Specify:

» Generator set shall include engine which complies with U.S. EPA New Source Performance Standards
(NSPS) for Stationary Emergency engines under the provisions of [40 CFR Part 60 Subpart IlIl or 40
CFR Part 60 Subpart JJJJ] when tested per ISO 8178 D2.

= Engine shall meet emissions limits as defined for Stationary Emergency engines in [40 CFR Part 60
Subpart Il or 40 CFR Part 60 Subpart JJJJ] when tested per ISO 8178 D2.
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Additional Resources

Cummins White Papers

« EPA Emission Regulations: What they mean for diesel
powered generating systems

« The Impact of Tier 4 Emission Regulations on the Power
Generation Industry

« Understanding RICE NESHAP regulations and their impact
on stationary diesel generator sets

« Understanding EPA NSPS Emissions Regulations For
Stationary Spark Ignited Engines

Cummins PowerHour On-Demand Webinars

« Emissions Requirements for Compression Ignition Engines
in EPA Non-Emergency Operation

« Emissions and Air Permitting Requirements for Standby
Generator Sets

Power topic #9001 | Technical information from Cummins Power Generation

EPA emission regulations:
What they mean for diesel
powered generating systems

>White paper

By Aniruddha Natekar, Sales Application Engineer = Power
e Generation

Our energy working for you.™

On July 11, 2006, the EPA finalized the New Compared to previous years, NOX and PM emission
Source Performance Standards (NSPS) to ’eq'-';'s"”"’:;s ':_a"el 'edlu":C_' SE”mCﬁ’:ft"‘fl’ as e 't"::te

T . : 0 mow uj € Ter levels. It IS also wol notin:
regL_JIate emlss_lons from stationary diesel the fuel tﬁat we have been using has undergo?ma some
engines. Starting from January 1, 2007, the change as well. The sulfur content for example has
NSPS harmonized emissions requirements for  gone down from 5000 ppm to 500 ppm for low sulfur
stationary diesel engines with the existing EPA  diesel (LSD) and to 15 ppm for ultra low sulfur diesel
nonroad regulations and specified requirements  (ULSD).
for an interim period through January 1, 2007
to transition to these new stationary engine
regulations. EPA also has regulations for
stationary spark ignited gas engines which are 20

NOX AND

covered in a separate white paper. This paper
explains how the Environmental Protection

///// ..... -
Agency's (EPA) New Source Performance
06 Tier |

Standards apply to diesel engines used in _ /////

generator sets.

¥
Diesel-powered generator sets remain the preferred ; ’ l
choice for standby and emergency power systems i K / Fuel Sufur
around the world. With the growth of applications in 5/ %
recent years involving distributed generation, more a4 by .//// v l
diesel generator sets are being used for utility peaking . / /

and commercial load-shedding due to their proven

reliability, low life-cycle cost, high efficiency, ready o

availability, ease of installation, operational flexibility | A - /
0 2015 Tier 48 | =751
e

and high-quality electrical performance. -::Nm Ml
Cummins Power Generation offers generator sets from

15 kW to 2500 kW that meet all applicable Tier levels FIGURE 1  Increasing EPA Nitrogen Oxide and Particulate Matter
established by the EPA for stationary and nonroad standards through 2015.

applications.
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Q&A

Please type your questions, comments and feedback in the Zoom Q&A window.

After the PowerHour, a complete list of questions and answers will be published on powersuite.cummins.com.

Michael Sanford Rich Scroggins John Chen
Product Strategy and Sales Enablement Leader Technical Advisor - Data Center Markets Technical Marketing Specialist
Cummins Inc. Cummins Inc. Cummins Inc.

Your local Cummins contacts:

AZ, ID, NM, NV: Carl Knapp (carl.knapp@cummins.com)

CO, MT, ND, UT, WY: Christopher Scott (christopher.l.scott@cummins.com)
CA, WA, OR, AK, HI: Brian Pumphrey (brian.pumphrey@cummins.com)
MA, ME, NH, RI, VT: Jim Howard (james.howard@cummins.com)

CT, MD, NJ, NY : Charles Attisani (charles.attisani@cummins.com)
Northern IL, Ml : John Kilinskis (john.a.kilinskis@cummins.com)

NE, SD, KS: Earnest Glaser (earnest.a.glaser@cummins.com)

IL, IN, KY, MO: Jeff Yates (jeffrey.yates@cummins.com)

IA, MO: Kirby Holden (kirby.holden@cummins.com)

VVVVYVYYVVYVVYY

VVVYVYYVYVYY

DE, MD, MN, ND, OH, PA, WI, WV: Michael Munson (michael.s.munson@cummins.com)
TX: Scott Thomas (m.scott.thomas@cummins.com)

OK, AR: Wes Ruebman (wes.ruebman@cummins.com)
LA, MS, AL: Trina Casbon (trina.casbon@cummins.com)
TN, GA: Mariano Rojas (mariano.rojas@cummins.com)
FL: Bob Kelly (robert.kelly@cummins.com)

NC, SC, VA: Bill Morris (william.morris@cummins.com)
Canada: lan Lindquist (ian.lindquist@cummins.com)
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Q&A

Please type your questions, comments and feedback in the Zoom Q&A window.

After the PowerHour, a complete list of questions and answers will be published on powersuite.cummins.com.

Please complete the brief survey before exiting the webinar!

i

Michael Sanford Rich Scroggins John Chen
Product Strategy and Sales Enablement Leader Technical Advisor - Data Center Markets Technical Marketing Specialist
Cummins Inc. Cummins Inc. Cummins Inc.

Your local Cummins contacts:

AZ, ID, NM, NV: Carl Knapp (carl.knapp@cummins.com)

CO, MT, ND, UT, WY: Christopher Scott (christopher.l.scott@cummins.com)
CA, WA, OR, AK, HI: Brian Pumphrey (brian.pumphrey@cummins.com)
MA, ME, NH, RI, VT: Jim Howard (james.howard@cummins.com)

CT, MD, NJ, NY : Charles Attisani (charles.attisani@cummins.com)
Northern IL, Ml : John Kilinskis (john.a.kilinskis@cummins.com)

NE, SD, KS: Earnest Glaser (earnest.a.glaser@cummins.com)

IL, IN, KY, MO: Jeff Yates (jeffrey.yates@cummins.com)

IA, MO: Kirby Holden (kirby.holden@cummins.com)

DE, MD, MN, ND, OH, PA, WI, WV: Michael Munson (michael.s.munson@cummins.com)
TX: Scott Thomas (m.scott.thomas@cummins.com)

OK, AR: Wes Ruebman (wes.ruebman@cummins.com)
LA, MS, AL: Trina Casbon (trina.casbon@cummins.com)
TN, GA: Mariano Rojas (mariano.rojas@cummins.com)
FL: Bob Kelly (robert.kelly@cummins.com)

NC, SC, VA: Bill Morris (william.morris@cummins.com)
Canada: lan Lindquist (ian.lindquist@cummins.com)
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Closing

Watch out for a follow-up email including: Upcoming PowerHour Webinars:
= Alink to the webinar recording and copy of the presentation September — Ask the Experts:
= A certificate issuing one professional development hour (1 PDH)  Transfer Switch Fundamentals

Visit powersuite.cummins.com for: October — Emergency Power System
= Sizing and specification development tools Installations in Healthcare Applications

= PowerHour webinar recordings, presentations and FAQ November — Generator Set

= Additional Cummins continuing education programs Overcurrent Protection

Visit cummins.com/energy-ig and sign-up for communications to:
= Receive energy insights
= Read about energy technologies and trends

Please contact Michael Sanford if you have any questions related to the PowerHour webinar
(michael.sanford@cummins.com)
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