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Allen Schaeffer

Executive Director 

Diesel Technology Forum



Members of the Diesel Technology Forum are 
leaders in advanced diesel engines and fuels
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Introduction 

• Our world relies on electricity.
• Supply of electricity and the grid that delivers it are under 

stress.
• Extreme weather events, equipment failures, imbalances 

in supply and demand, capacity constraints.
• Future new demands such as electrifying transportation, 

along with new limits on baseload power sources and 
push toward transient renewables will all further 
increase stress.  

• Backup power systems are an insurance policy; a key part of 
reliable, resilient infrastructure, protecting public health and 
safety, economy.   





Today’s Session

Provide insights on backup power solutions  
for ensuring continuous supply of electricity

• Power Systems 101 - terminology and 
other

• What are the options available today and 
how are they used?

• What are the options for new 
installations?

• What fuels and technologies are part of 
the future?



Introduction of Panelists



 
 

 
 
Greg Lamberg, CWAS 
Utility Business Development Manager 
Peterson Power Systems 
 
 
Greg is an experienced project development and business development leader who has been directly 
involved in placing 8500+ MWs of generation capacity into service over his career. In addition to his 
present leadership role at Peterson Power Systems, he has held senior positions with General Electric, 
EBASCO, Walsh Construction, Calpine, Marathon Capital, Pacific Gas and Electric Company, and Radback 
Energy.  He has authored expert testimony at both the California Energy Commission and California 
Public Utilities Commission and has been  Series 7 and Series 63 certified in California.  Greg  served on 
the Board of Directors for the Power Association of Northern California for over 10 years, where he 
received the Joseph Meyer award for distinguished service.   
 
Greg is a Certified California Wine Appellation Specialist and an avid and accomplished sea kayaker 
holding British Canoe Union 3 Star and American Canoe Association Level 4 open coast ratings. 
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Alex Savelli
Executive Director, Power Generation Markets – Power Systems

 Alex is currently the Executive Director of Cummins Power Generation markets, 
leading our global PG sales efforts and interface with regional distribution/ABOs. Alex 
is also a JV board member of Cummins Power Technologies (China), and Berger-
Cummins Worldwide Power

 Alex joined Cummins in 1994 in Columbus Indiana in the Industrial Marketing group. 
In his 27-year tenure with Cummins, he has held several other Commercial and 
General Manager roles within the company in the Engine on-highway and off-
highway segments, as well as Power Generation.  Currently resident in Minneapolis, 
MN he has worked out of 3 different US locations (Columbus, Minneapolis and 
Charleston) and had assignments in Brazil/Latin America, and the United 
Kingdom/EMEA.

 Born in Sao Paulo, Brazil; Alex attended University of Sao Paulo graduating with a 
Bachelor of Engineering (Mechanical), as well as University of Michigan (Ann Arbor) 
for his MBA

Professional Profile



Brian Ponstein

Rolls-Royce Solutions 
America
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Pioneering 
the power 
that 
matters
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Darren Tasker, Vice 
President of 
Industrial Sales, 
Volvo Penta of the 
Americas

Darren Tasker is vice president of Industrial for Volvo 
Penta of the Americas. In this position, he oversees 
development of the company’s power generation 
and off-road versatile equipment segments within 
North and Central America and the Caribbean.

A long-time Volvo Penta employee, Tasker joined the 
company in 1996 as area account manager and 
internal sales engineer. He has also served as UK 
industrial sales manager, off- highway project 
director for Europe; and director of industrial 
business for the Americas. He also held the interim 
position of head of the organizations European 
Industrial division in 2018.

Originally from the United Kingdom, he earned an 
MBA degree from Middlesex University. Tasker is a 
member of the Chartered Management Institute and 
a past chairman of the Association of Manufacturers 
of Power Generating Systems.
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Stan Mack
Johnson Matthey

Technology 
leadership #1 or 2 

in chosen 
markets

Strong brand 

200-year 
history

3 of every 10 vehicles in the world have a JM catalyst

Received Queens Award for Enterprise 
in Sustainable Development

Global leader in diesel emission controls

Stan Mack has been involved in air pollution control for 35 years, 
solving pollution issues in stationary source applications including 
power/energy, industrial, aerospace, and heavy-duty diesel 
equipment.  His career has involved building technical businesses, 
selling complex capital equipment systems, and advocating for air 
pollution control. Stan has worked with Engelhard and BASF on a 
wide variety of air pollution control industries solving NOx, SOx, 
mercury, and volatile organic emissions from power and industrial 
markets.  Stan has also served as a Board Member and President of 
the Institute of Clean Air Companies advocating for smart regulations 
and policies involving air pollution control technology.



Introduction

Roles and Types of 
Generators

Discussion Segment 1



Today’s Session

Provide insights on backup power solutions  
for ensuring continuous supply of electricity

• Introduction to electric power generator 
systems 

• What are the options available today and 
how are they used?

• What are the options for new 
installations?

• What fuels and technologies are part of 
the future?



An Introduction to Power Generation

Generators powered by internal combustion engines play a 
critical role in the safety of society and continuity of the 
economy

Appropriate power generation type varies by application and 
use case

Types of power generation at a glance

Prime Power 

Standby Power

Emergency Standby Power

Mobile Power 



• Facilities and communities across the globe rely on 
the dependable power that internal combustion 
engines deliver

• Examples

– Distributed generation / microgrids

Blend of energy technologies 

– Healthcare (i.e. hospitals, nursing homes)

– Data centers

– Grocery stores 

– Utilities 

– Mission-critical government facilities

Power Generation in Action



• Grid needs to manage more complexities from distributed energy 
resources

• Extreme weather events and climate change pose threat to grid’s 
stability

• Digitalization creates more dependency on networks

• Simultaneous pressures for reduction in carbon footprints with 
technologies that could challenge resiliency of the network 

Grit of the Grid Being Tested, Creating a Real 
Need for Resiliency



Wind + Solar + Battery Energy Storage ≠ Capacity



Yesterday
• Capacity Additions

• Base Load
• Peaking

• Integrated Resource Plans
• Reserve Margins
• Procurement Plans
• Least Cost – Best Fit
• Analysts and Resource Planners, 

Regulators, Consumer 
Protection Groups

• Economic Development, Skilled 
Jobs, Energy Security, Reliability

• Highly reliable, Low cost
• Emergency Use Only Generators

Today
• Energy Procurements

• Solar & Wind (Intermittent)
• Storage (Durationally Limited)

• Preferred Resources Period
• Demand Response
• Fire Drills 
• Preferred Resources at any cost
• Climate Activists, Regulators (Climate 

Activists), Environmentalists
• Disadvantaged Communities, 

Environmental Justice, Equity, Subsidies, 
ESG Ratings

• Planned Safety Power Shutoff’s (PSPS), 
public appeals for conservation, evening 
peak, “new norm”

• Emergency Use Only Generators

Utility Planning - Changing Priorities –
Changing Results



Government Policies are Increasing the Need 
for Back-up Generation

• Example:  California SB100 (Passed 2018)
Senate Bill (SB) 100 established a landmark policy requiring renewable energy and zero-carbon resources supply 
100 percent of electric retail sales to end-use customers by 2045.

Results 
• Retail Electricity Rates up 28%

• Number of nonresidential backup generators in the Bay Area jumped by 34% 

• In Southern California, deployment of backup generators rose by 22% in only one year, 
according to South Coast Air Quality Management District data. 

• The net and predictable result of California’s over reliance on intermittent resources is an 
increased dependence on emergency generation.

• “Absent new policy directions, the role diesel generation plays in California’s energy mix 
will only increase”.  - Cal Matters Op-Ed October 6, 2021 by Cindy Chavez and Steve Moss



Insurance - Peace of Mind

• When people or society purchase insurance, they rarely do so with the intent of using it.

• The same is true with compression ignition engines.

• The recent increase in the application and use of emergency diesel generators is the direct 
result of society’s eroding confidence in the capabilities of the grid to reliably provide 
power.

• These challenges are being exacerbated by the inconsistencies in energy policy and the 
available options to achieve policy goals while maintaining a reliable and affordable system.

• Due to a number of factors including, cost, reliability, availability, and significant operational 
limitations of other technology  options, compression ignition engines (also known as diesel 
generators) remain the gold standard in underwriting the “insurance” necessary to 
maintain the electrical system and mitigate the potentially disastrous effects of outages at 
hospitals, wastewater treatment plants, police and fire stations and other critical societal 
infrastructure.



Temporary ≠ Emergency Use Only Installations

• Temporary power installations to meet current challenges not to be 
confused with historical emergency use only generators

• Emergency Use Only Installations
• Operate only when grid is down or by Governor Decree
• Emissions Controlled to EPA Tier 2 or better
• Remain Emergency Use Only After Power Crisis is Managed
• Critical to life safety – especially in Hospitals
• Minimal Maintenance for robust operation in extended outages
• High Power Density – less real estate than other technologies
• 6R’s - Ready, Responsive, Reliable, Resilient, Reasonable, Real Estate



Roles for Generators

ISO 8528 defines several 
application groups. However they 
can really be summarized into 3 
different groups.

• Base load application

• Run at a constant load

• Combined Heat and 
Power systems

• Operate 24/7

• Typical load >75%

• +95% of the market

• Often required by law, 
code, or insurance

• Generally, operate less 
than 20hrs per year

• Typical load <50%

• Often remote 
applications

• Generally operate only 
during operational  shift

• Typical load <75%

Continuous Power Backup PowerPrime Power

Private © 2020 Rolls-Royce 24



Codes and Standards 
Drive System Options 
and Solutions
This is just an example of some of 
the standards, codes, or 
regulations impact what 
manufactures, engineers, 
architects, and owners are 
allowed to do. 
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NFPA 70

• AKA NEC (national electric code)
• Article 700, 701, 702, 708 systems
• Fine print code connects to NFPA 110
• Requirements for electrical design

NFPA 110

• Requires reciprocating engines for backup power
• Approves technologies that can be used
• Defines system performance – response time and load-

carrying capacity

Others

• UL2200
• ISO 8528, 3406
• NFPA, IBC,
• City, State, Federal



Today’s Session

Provide insights on backup power solutions  
for ensuring continuous supply of electricity

• Power Systems 101 - terminology and 
other

• What are the options available today, 
what rules and requirements govern 
these units and how are they used?

• What are the options for new 
installations?

• What fuels and technologies are part of 
the future?



Types of Generators

Traditional 
Diesel systems

GaseousDiesel Gensets

Kinetic Diesel 
systems

Gaseous 
Backup

Gaseous 
Continuous

Types of Generators
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Tier 1 (2000)

Tremendous Progress has been made in Reducing Emissions in Compression Ignition Engines 

Evolution of New Source Performance Standards (NSPS) Compression Ignition ©  Engine Regulations EPA Non-Road / Stationary Non-Emergency Engines >751 HP
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r)
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Tier 2 
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Tier 4 (2015)
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0.03 0.10 0.20 0.54



Beyond EPA emissions standards, Air Permitting for Standby 

Generator Sets adds additional requirements 

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. 

“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



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

Diesel Particulate Filter (DPF) can 
reduce Particulate Matter



CRT+ Diesel Particulate Filter

The Johnson Matthey CRT+ (CARB Verified) 
and SDPF filters achieve over 85% PM 
reduction, and over 98% particulate particle 
number count. 

Reduces CO, HC and PM from the engine 
exhaust gases from the engine exhaust and 
directs the flow into an SCR mixer assembly 

This assembly will contribute to the overall 
sound insertion loss. 

Insert footer here 31



Typical CompactSCR™ SCR System

The Johnson Matthey CompactSCR is 
designed to achieve NOx conversion up to 
97%

The fully assembled single lift system 
includes: injection lance, bulkhead fitting for 
lance plumbing connections, mounted 
sensor(s) wire with additional length at the 
junction box, and factory installed catalyst 
element.  

Insert footer here 32



Typical CompactSCRT™ Tier 4 Final Compliant System System

The Johnson Matthey CompactSCRT is 
fully compliant with Tier 4 Final 
requirements

• Pre-piped and pre-wired and can be 
set directly in place upon delivery.  

• The diesel particulate filters are CARB 
verified  

• The gas flow through the assembly is 
engineered to ensure optimal reagent 
mixing and straight mixing duct length 
leading to the SCR for optimal flow 
distribution for peak performance.

Insert footer here 33

DPF Filter 
Assembly SCR 

Catalyst

Silencer 
and 
stack



Solutions for Today

Solutions for emissions reduction
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After Treatment

SCR, DPF, DOC 

CO2 Capture

Fuel
Additives

Synthetic fuels

Hydrogen Ready

• Near Zero emissions
• Can be added to systems

• Drop in ready
• Reduce emissions today

• Temperature dependent
• Added components = $
• More complex systems
• Tier 4 Inducement 

• Fuel availability
• Fuel storage constraints
• Compatibility
• Cost constraints

Pro

Con



• Renewable fuels offer option for organizations looking to lower carbon footprint in 
near-term

–Renewable diesel emits no new green house gas emissions from engine 

–Re-uses carbon already in the atmosphere 

• Serve as a drop-in solution that is available today through partnerships with 
sustainable energy providers (i.e. Neste)

• Comparison testing done by Volvo Penta partner PowerSecure shows emission and 
performance of renewable fuels yielded like results 

• Challenges in adoption: demand primarily limited to West Coast, lack of distribution 
channels, polices not yet in place to support technology at a broader level

Renewable Fuels
Bridging the gap between now and net zero

Source: Neste



Fuels for Rolls-Royce 
Solutions applications

Fuel type
Fossil diesel 

fuel
Biodiesel 1st

Gen
(FAME)

Synthetic
diesel fuel

(GtL/HVO/CtL
BtL)

Power to X 
(ptX)

methanol

Attribution of 

- the original raw materials

- the corresponding fuel 
specifications partly approved 
in Fluids and Lubricants 
Specifications A001061/40

- the time line of 
 usage
 sustainability

to various types of fuel

FAME: fatty acid methyl ester
GtL: gas to liquid
HVO: hydrotreated vegetable oil
CtL: coal to liquid
BtL: biomass to liquid

Confidential © 2020 Rolls-Royce Not subject to export control 36

Crude oil Vegetable oil + 
methanol

Organic waste
Natural gas

Coal
Water + CO2

JP5/JP8/F63
ISO8217/ 

GB19147/GB252
/ DIN 51603

EN 15940 IMPCA 
pendingEN 15940EN 14214 

ASTM D 6751

Mixtures:
EN 590 (B7) 
BS 2869 (B7)

ASTM D975 (B5) 
EN 16709 (B20, B30)

Raw 
material

Specifi-
cation

sustainability No/small
sustainability

Sustainable but limited by the
amount of feedstock

best
sustainability



Renewable Diesel Fuel (HVO) performance matches Diesel 
Comparison Load acceptance
Voltage and Frequency Response 
Load Profile 1

Private © 2020 Rolls-Royce Not Subject to Export Control
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Diesel Fuel HVO 
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Gaseous Generator Sets
Compliance and Reliability

Natural Gas Council
Natural gas is a secure, reliable and resilient choice 
for customers
• Operational reliability

• 2017 survey of 51 interstate pipelines 
– 99.97% of contractual commitments 

• Geographic dispersion of production 
reduces vulnerability to local weather

• Transportation network interconnected, 
offering multiple pathways for rerouting

• Contractual continuity of service
• Firm or interruptible contracts

NFPA 110-2019
5.1.1 The following energy sources shall be 
permitted to be used for the emergency 
power supply (EPS):

(1) Liquid petroleum products…
(2) Liquified petroleum gas…
(3) Natural or synthetic gas

Exception: For Level 1 installations in locations where the 
probability of interruption of off-site fuel supplies is high, on-site 
storage of an alternate energy source sufficient to allow full 
output of the EPSS to be delivered for the class specified shall 
be required, with the provision for automatic transfer from the 
primary energy source to the alternate energy source.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is not the complete and 
official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/


Cummins Generator Sets
Natural gas fueled generator sets can provide…

… reliable power generation in emergency and 
non-emergency applications
… emissions solutions that fit application 
requirements
… high efficiency options for prime and 
continuous operation
… compliance with appropriate codes and 
standards
… low or comparable cost of ownership
… strong performance capability comparable to 
diesel counterparts.



Gaseous Generator Sets
Installation Review

Application: Standby and Demand 
Response
Segment: Wastewater Treatment Plant
Location: Wisconsin, US
Key Acceptance Criteria
1500 kWe Installed Capacity
Extended Run Time with Limited On-

Site Storage Capacity
NFPA 110 Type 10 Starting
100% Nameplate Load Acceptance

Case Studies
Case Study Library

https://www.cummins.com/generator-case-studies
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Standby
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G3516

CG170-20

G3520

CG260-12
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GCM34-16

GCM34-20

Rating in kWe

6,550

10,300

Covering a range up to 10 MW Available for various gas types

Wellhead Gas

Natural Gas

Sewage and
Landfill Gas

Agricultural Biogas

Coal Mine Gas

Fast Response Technology

G3412

G3512

G3516

G3520

Caterpillar EP gas solutions

Generator Set output may vary based upon site conditions and fuel type.



Today’s Session

Provide insights on backup power solutions  
for ensuring continuous supply of electricity

• Power Systems 101 - terminology and 
other

• What are the options available today and 
how are they used?

• What are the options for new 
installations?

• What fuels and technologies are part of 
the future?



• Select appropriate EPA tier level based on the application use case

• Pay close attention to reliability 

• Examine power density and load balance

• Fuel efficiency

• Ease of maintenance 

• Strong support network when needed 

• Packaging and installation (ability to multiply units)

Factors to Consider when Selecting a New Generator 
Focus on the total cost of ownership 



Cummins Stationary and Nonroad Engines
Stationary
• On site for at least 12 consecutive 

months.
• Unable to be mounted on a trailer or 

be mobilized.

Nonroad
• No movement or operation 

restrictions.
• Must comply most stringent emissions 

requirements.



Stationary Emergency Operation
• Emergency standby (safe evacuation, life support)
• Legally required standby (fire–fighting operations)
• Optional standby (could cause an economic loss)

Standby system including two DQGAA 
(1250 kWe) and one DQGAB (1500 kWe).

Standby power system including seven C2000 D6 (2000 kWe) 
generator sets.



Stationary Non-Emergency Operation

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.



• The Environmental Protection Agency (EPA) has regulations in place to reduce 
emission exhaust levels

• Tier 4 Final is the latest emission milestone for stationary diesel engines 

• A newly installed stationary diesel engine must be certified to EPA Tier 4 Final 
standards if it is used in a non-emergency application or for both emergency and 
non-emergency manufactured in 2011 or later 

• Volvo Penta’s technology of choice behind our Tier 4 Final solution is selective 
catalyst reduction – SCR – Only

• Today’s diesel technology is a clean, viable solution for standby power, baseload 
power generation or built-in redundancy for critical assets

Tier 4 Final Technology
Emissions Explained 



– Dependable solution that stands ready to deploy and ensures operational 
resiliency 

– Powerful performance when it’s needed most

– Overhead reduction – limited maintenance, maximized uptime and favorable 
fuel efficiency 

– Operational flexibility 

– Package density for optimized installations 

– Based on proven and tested technology on and off highway within Volvo Group

– Ability to run on environmentally-friendly renewable fuels like renewable 
diesel

– Emergency inducement override for life-threating or dangerous situations 
where continuous power is vital

Ready, Reliable and Reducing Emissions
Tier 4 Final Benefits



• Emissions are reduced through SCR technology 

• There are many ways to configure an SCR system, each with its own advantages

• Volvo Penta opted for a simple, seamless solution with only two parts: SCR and light 
Exhaust Gas Recirculation (EGR)

• No Diesel Particulate Filter (DPF)

• Fewer components means easier installation and reduced maintenance 

• Better productivity and optimized uptime when you need it most 

A Simple Solution
A Closer Look at Volvo Penta’s Proven Tier 4 Final Platform



An Incredible Increase in Temporary 
Installations





The Future Begins Now
A Powerful Combination to Power Generation

Ample benefits in combining renewables and 
diesel-powered generators within an integrated 
microgrid solution

– Lower emissions

– Reduced fuel

– Smaller footprint 

– Redundancy

– Instant electricity 

– Joined generators

– Better ROI



Todays possibilities

Overview
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University Campus
NG-CHP, solar, 
battery, diesel, wind

Waste Water Treatment 
Biogas and diesel STB

Hospital
Diesel STB, Battery, 
CHP

Industrial user
NG-CHP, solar, 
battery, diesel

Data Center
Solar, battery, diesel, 
CHP

Military & Remote 
locations
Diesel, solar, battery



Cat Liquid or gaseous 
fueled gensets Cat Energy Storage

Caterpillar Microgrids: Complete Component Supply,              
Integration and Controls 

Cat MMC

Cat Solar PV

Load



REMINDER 
SUBMIT YOUR QUESTIONS THROUGH THE CHAT FEATURE AT ANYTIME
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The Future

4th discussion 
segment
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PLANET 2050 aspirational targets

COMMUNITIES ARE BETTER 
BECAUSE WE ARE THERE
2050 Targets
 Net positive impact 

in every community 
in which we operate 

= sum of environmental 
good > local environment 
footprint

 Near zero local 
environmental 
impact

DOING OUR PART TO ADDRESS 
CLIMATE CHANGE AND AIR EMISSIONS

USING NATURAL RESOURCES IN THE 
MOST SUSTAINABLE WAY
2050 Targets

 Nothing wasted
 Design out waste in products and processes
 Use materials again for next life
 Reuse water and return clean to the community

NOTES References to “facilities” relate to all consolidated operations and joint ventures subscribing to 
Cummins’ Enterprise Environmental Management System. Goals will be periodically assessed for 
progress and continued practicability

2050 Targets
 Customer success powered by carbon neutral 

technologies that address air quality 
 Carbon neutrality and near zero pollution in Cummins’ 

facilities and operations
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Core Technologies
N E W  P O W E R



Hydrogen produced from renewable power enables the transition to a cleaner
future across all energy sectors and applications.

Link to video – Hydrogenics Renewable Hydrogen Solutions 4:22 min

RENEWABLE HYDROGEN
IN THE ENERGY TRANSITION

https://youtu.be/UJXhX4dLMtA


Why not electrify 
everything?

e-Fuels are crucial to reach long-
term CO2-reduction targets in all 
applications

High power applications can hardly be electrified
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H2

70-90 %

15-40 %

Efficiency well-to-wheel

Electrification will increase driven by efficiency Electrification is technically limited by
weight and space of the battery

 -
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W
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es Example:

Weight of energy
storage for
providing 2,000 
kW (MTU 16V 
4000) over 8 h

Diesel vs. Battery

Who will need e-Fuels to reduce GHG-emissions:
High Power Applications

PtX requires 2-5x more renewable energy



Air Charging 
with
Port Injection … 

 100% Hydrogen 
capable

Hydrogen 
Roadmap for 
Power Gen
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3 Pillars
Lean burn 
engines:
qualify for 
Hydrogen/  
Natural Gas 
blending…

 10% up to 25% H2

Fuel Cell:
 First pilot system 

implemented into
FN Microgrid



New mtu hydrogen 
solutions

mtu H2 engine solutions for Power generation
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Caterpillar reciprocating engine experience

• Hydrogen (by volume) : 0 – 60% mixtures (engines derated as appropriate)
• Demonstrated 100% Hydrogen (utilizing exhaust gas recirculation) 
• Deep performance simulation expertise (example:  computer models to simulate hydrogen flame 

propagation for combustion analysis)
• Single and Multi-Cylinder performance demonstrations
• Caterpillar has gensets capable of operating on 100% H2  available for delivery in late 2022

Caterpillar has spent significant development funding in hydrogen-fueled 
internal combustion engines over a period of nearly 20 years



Likely path for hydrogen utilization

1. Hydrogen blending: 10 – 20% H2 (vol) mixed with natural gas
– Uses installed storage and distribution capacity of existing natural gas grid
– Concerns:  variability of blend (renewable), proximity to blending location,  limitation 

on household use (water heaters, etc.) beyond 20%
– Cat gensets can utilize these hydrogen/natural gas blends with limited or no impact 

on ratings and performance

2. 100% H2 or nearly 100% at dedicated locations where H2
is a product of a production process

– Requires specialized gensets and infrastructure 
– Developed in parallel with growth in H2 transportation use

H2
10 – 20%

H2
nearly 100%

Two distinct and parallel business cases:



0

$50M

ROM estimates based on 
published literature and 
Caterpillar internal knowledge 
base

Initial / first cost:  3 MW datacenter application example

Liquid H2 Tank - Mandatory

Energy Storage System

Aftertreatment System

Power Generator48 hr
H2 tank

$10M

$20M

48 hr
Energy
Storag

e48 hr
H2 tank

48 hr
H2 tank

Liquid H2 Tank - Optional
Typical

Installed 
Cost

48 hr
H2 tank
1 hr ES

1 hr ES

1 hr



Diesel back-up gensets – still the most preferred solution

McKinsey & Company H2 Council Working Draft 9/2019 
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• Each one of us has a role in the journey toward net-zero 

• There is no single solution to the energy strategy mix of the future

• Today’s internal combustion engine technology is a reliable, resilient and energy efficient source of power 

• This technology will continue to play an important role in meeting needs of society and business continuity 

• Serves as a complementary technology to renewable sources such as wind, solar and battery
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Summary
• Electric Grid make-up is changing rapidly – more and more intermittent generation
• Many decisions are not “Least Cost – Best Fit” or even rational 

(https://www.cnbc.com/2021/10/02/why-is-california-closing-diablo-canyon-nuclear-plant.html)

• Significant Retail Price Increases
• CA Retail rates up 28% since SB100 was signed in August 2018 – Three Years Ago!!

• Erosion of societal trust in the reliability of the electric grid
• More outages driving more “Insurance Procurements”
• Diesel Generation will remain the gold standard for underwriting insurance for the foreseeable future

• Emergency Use-Only Generators remain the gold standard for life safety power density

• The diesel Industry is proud of the role we play in securitizing the engine of society, safeguarding 
critical systems and mitigating the loss of life that can happen when critical systems fail.

https://www.cnbc.com/2021/10/02/why-is-california-closing-diablo-canyon-nuclear-plant.html
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Committed to helping customers 
achieve their sustainability targets

Cummins Confidential

 Cummins is continuously 
investing in innovating 
technologies to deliver solutions 
that meet the corporate 
sustainable goals.

 In addition, Cummins is 
partnering with our key 
customers to develop solutions 
that will allow them meet their 
sustainability targets.  

HVO Fuels In-cylinder Emission 
reduction 

technologies

Genset 
Aftertreatment 

Solutions

Fast Start NG 
Solutions

Energy Storage 
Systems 

Microgrid 
Controls

Fuel Cells & 
Electrolyzers



Conclusions

• More emphasis on electrification means more stress on the 
grid, making backup power systems powered by 
reciprocating engines (natural gas, diesel) an increasingly 
important insurance policy for maintaining power under 
any conditions.   

• Distributed energy systems and microgrids demonstrate 
how reciprocating engines playing a backup role 
successfully interface with other energy systems.

• Manufacturers provide customers with options custom 
designed to fit their needs; diesel remains the gold 
standard for back up power systems due to its load carrying 
capacity and response time.   

• There is no one-size fits all when it comes to backup power 
systems.  A diversity of fuels and technologies are possible 
today and more tomorrow. 



Thank you for 
joining us 

today

• Our Next Beyond the Highway Virtual Events will 
discuss Opportunities to reduce emissions and 
improve efficiency in these sectors 

CONSTRUCTION November 16, 2021, 2:00-3:30pm ET

AGRICULTURE December 2, 2021, 2:00-3:30pm ET

To request a registration link email 
dtf@dieselforum.org

Connect with the Diesel Technology Forum
For the latest insights and information from the leaders in clean diesel technology, join us on Facebook, follow us 
on Twitter @DieselTechForum or YouTube @DieselTechForum, and connect with us on LinkedIn. Get it all by 
subscribing to our newsletter Diesel Direct for a weekly wrap-up of clean diesel news, policy analysis and more, 
direct to your inbox. 
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