
IntroductIon
The standby generator market has historically used diesel-powered generators due to 

diesel’s power density and diesel gen sets’ lower capital cost for larger applications. 

This is beginning to change as manufacturers such as Generac offer greener and 

more affordable gaseous fuel options. After multiple hurricanes, floods, grid failures 

and ice storms, the market has discovered the challenges of maintaining operation 

through lengthy, area-wide outages. To fully safeguard a facility, extended operation is 

a must, but what is the best way to achieve it?  
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The choice of generator set is driven primarily by two questions:

1.  What size system is required to satisfy your power needs during 

an outage?

2. What type of fuel should drive the generator?

Various methodologies are in place to answer the first question. 

The discussion can focus on sizing an entire facility or on a specific 

type of concentrated load. The option to parallel modular power 

systems to meet unknown future demand provides even more 

flexibility.

As for the second question, traditionally the choice between diesel 

and gaseous fueled generators has been relatively straightforward. 

Historical power density and efficiency advantages have 

favored diesel in applications larger than 150kW. The economic, 

environmental and reliability differences were well defined. 

However, current and emerging trends indicate greater differential 

in the cost of diesel vs. gaseous fuel. In addition, improvements 

in the environmental impacts of both fuels and technological 

innovations in engines powered by both fuels are blurring the line, 

and the market is beginning to probe the options of using gaseous 

fueled generator sets in more applications.

But a third element is becoming part of the equation as well. More 

and more, socially conscious companies are considering how their 

overall environmental footprint effects the world and their bottom 

line. To these companies, the total cost of a generator includes 

these environmental costs.

Diesel can be a highly reliable solution when integrated with a 

preventative maintenance program and refueling contingency 

plan. But gaseous fuels have shown themselves to be extremely 

reliable fuel sources. The choice between gaseous fuel and 

diesel is significantly impacted by the customers’ demands and 

expectations.

As the standby generator industry continues to adopt new 

technologies, system designers, electrical contractors and electrical 

engineers have significantly more choices. These choices expand 

the ability to optimize the system for enhanced fuel reliability. 

Whether the system is powered by diesel fuel, gaseous fuel or a 

combination of fuels (such as in a Generac Industrial Power Bi-

Fuel™ System), maintaining high fuel reliability should be a design 

goal for all standby power applications.  

trEndInG In kEY ArEAS
The economic, environmental and critical reliability factors that are 

key to the fuel choice decision are changing.

Economic trends

As with any critical business solution, a discussion of standby 

power generation options must begin with the bottom line. The 

purchase cost, installation cost and operation cost of diesel and 

gaseous fueled generators is moving more favorably to gaseous 

fuels, especially when a broader picture of source-to-site costs is 

considered. 

The purchase and installation cost of a midrange gaseous fuel 

generator is slightly higher than that of a comparable diesel unit. 

While diesel has a higher thermal efficiency than gaseous fuel 

solutions, over time, fuel storage and other concerns flatten this 

cost differential:

•  Reduced operation cost of gaseous fuel engines paired with 

technological innovations, such as increasing the RPM of 

gaseous fuel engines

•  Increasing costs associated with stricter regulations around the 

storage of diesel fuel

•  Required reduction of emissions of diesel engines

Some gaseous fuel gen sets under 150 kW already on the market 

are less expensive than their diesel counterparts. As a matter of 

fact, the typical gaseous fuel gen set will save $900 per year on 

average over a comparable diesel unit in just fuel consumption. 

Based on this alone, in a few years, the purchase and installation 

cost differential between the two units is eliminated. 

Future governmental cap and trade regulations for emissions 

trading, such as EPA CFR 4O being debated now, may bring 

further economic benefits for gaseous fuel generator installations, 

since the higher CO2 emissions of a diesel unit will be taxed at a 

higher  rate.

Environmental trends

Regulation of Diesel

Recently, diesel fuel has been subject to reduced emission levels 

and has seen Environmental Protection Agency (EPA) tier changes. 

This additional scrutiny has increased the total cost of the diesel 

engine and the fuel. For example, a significant code change affecting 

… More and more, socially conscious 

companies are considering how their overall 

environmental footprint effects the world and 

their bottom line …
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diesel engine emission levels and will occur in 2011. This code 

change will bring plus-500 kilowatt electrical (kWe) generators up 

to Tier 3 requirements.

Diesel Fuel Storage

Diesel fuel that is stored for a long period runs the risk of spoiling, 

in addition to spillage and odor concerns. With gaseous fueled 

engines, less fuel stored on site can lead to easier permitting and 

lower fuel maintenance costs.

Permitting costs for diesel storage are rising as local governments 

attempt to control the environmental impact of accidental spills, 

odors and other factors. And, in most parts of the country where 

an industrial application would likely be installed, the gaseous fuel 

pipeline infrastructure is already in place.

In addition, a full 1/3 of the weight of a diesel-fueled gen set is 

the full tank of fuel. As a result, more concrete is required during 

installation, increasing the installation cost considerably.

Exhaust Emissions

Gaseous fueled generators emit less nitrogen oxides and particulate 

matter than comparable diesel units. The market is trending toward 

environmentally friendly solutions in virtually all areas of business. 

Automatic standby power generation is no exception.

reliability trends

On-Site Fuel

According to the National Oceanic and Atmospheric Administration, 

severe weather events account for 62% of unexpected power 

outages in the United States. These events are unlikely to interrupt 

the gaseous fuel pipeline infrastructure. Though they are in wide 

use, diesel generators are significantly challenged by major 

outages that cripple infrastructure and make refueling problematic 

or impossible. Hurricanes and storms can close roads, and grid 

failures may make it impossible for suppliers to pump fuel into 

delivery trucks.

These realities often place system designers in a difficult position. 

Use a modest-sized diesel fuel tank and risk running out of fuel 

or use a large fuel tank and contend with fuel contamination 

and breakdown.

Liquid propane can be stored on site for several years — more 

affordably and more safely than diesel — providing an additional 

redundant backup to the already stable gaseous fuel pipeline 

infrastructure. As a matter of fact, some localities require an on-

site fuel backup for critical applications such as hospitals and 

municipal systems. Generac offers gaseous fuel gen sets that 

will automatically and seamlessly switch from the gaseous fuel 

pipeline to an onsite liquid propane storage tank when the supply 

is interrupted. 

AdVAntAGES And chALLEnGES 
Each type of engine has its uses. While diesel remains an excellent 

mobility fuel, and its on-site storage capabilities fill a critical need 

for backup power generators when gaseous fuel infrastructure is 

not in place in more remote parts of the country, both fuels have 

advantages and challenges. Generac has market-leading options 

for both compression ignited generators (diesel fueled) and spark 

ignited generators (gaseous fueled).

compression Ignited Generators (diesel Fueled)

Compression ignited generators (diesel fueled) are the market norm 

for larger applications due to a significant capital cost advantage 

when compared to traditional large natural gas generators. 

... compression ignited generators (diesel 

fueled) are the market norm for larger 

applications due to a significant capital cost 

advantage when compared to traditional  

large natural gas generators ... 

NSPS July 2006 Ruling
Standards of Performance for Stationary Compression 
Ignition Internal Combustion Engines; Final Rule

IntroductIon

Engine emissions requirements continue to evolve 
in North America as the Environmental Protection 
Agency (EPA) develops new regulations. On  
July 11, 2006, the EPA issued New Source 
Performance Standards (NSPS) for stationary diesel 
engines, which attempt to align stationary engines 
(used in standby power generation) with nonroad 
mobile emissions requirements. The regulations 
will come into effect on January 1, 2007. Generac 
is committed to offering products that meet these 
changing EPA standards.

Marketplace

Currently, standby power generation receives emissions 
exemptions for most of Nor th America due to the 
product's very limited run-time. The exception is for 
markets that have specific local regulations such as 
Houston, Boston and California, which limit emissions 
due to air quality non-attainment. The local air quality 
regulations for non-attainment areas may impose 
additional requirements beyond national  
EPA requirements.

The EPA requirements for nonroad mobile emissions 
are tiered based on horsepower and the required date 
of compliance. National nonroad mobile requirements 
and the proposed timeline for new EPA standby  
generation standards are listed in Figures 1 & 2.

Standby Power Generation Emissions Standards

• EPA Requirements Prior to NSPS Ruling: Regulated 
through local site permitting

• Generac’s Standard Products: EPA Compliant

commitment to reliability Extends to Emissions

As an industry leader in standby power, Generac 
Power Systems continues to provide the most reliable 
solutions available today. This is clearly illustrated 
with Generac’s Modular Power System (MPS), 
PowerManager® Digital Control Platform (PM-DCP), 
and Bi-Fuel™ products.

As the requirements for engine exhaust emissions 
change, Generac never loses sight of its commitment  
to engineer the most reliable products possible. 
That's why we engage in an in-depth engine and 
injection system evaluation process, and we utilize 
our network of strategic engine partners to select the 
best in-class engines for our products.

We also provide Bi-Fuel™ and natural gas driven  
products that meet emissions and fuel reliability  
standards that are difficult for diesel-powered  
engines to meet.

KEy PoIntS

• Generac is committed to  
meeting all EPA national and  
local requirements. Please  
contact your local Generac  
dealer for further information.

• Local air quality regulations in  
certain non-attainment areas  
may impose additional  
requirements beyond the  
national EPA requirements.

• Engines built between 4/1/2006 
– 1/1/2007 must comply with  
EPA Tier 1 limits.

• Engines built after 1/1/2007  
must comply with existing EPA  
nonroad mobile requirements  
(see Figure 2).

• Standby power generation will  
not require Tier 4 due to the need  
for post-treatment technologies.

• Engines built prior to January 
1, 2007 MUST be installed by 
December 31, 2008.

Generac Power Systems, Inc.
Highway 59 & Hillside Rd.
P.O. Box 8
Waukesha, WI 53187
1-888-GENERAC
generac.com
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Tier 4

Tier 3-4**
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* The regulations are based on engine power output and kWe is derived using 90% alternator efficiency.
** Standby generation will not require Tier 4 due to the need for post-treatment technologies.

current EPA nonroad Mobile requirements

7/11/05
Proposed Stationary
Engine Rule

4/1/06
Engines built must
comply with Tier 1

1/1/07
All engines maufactured 
after this date must be EPA 
Certified to current tiering

InTERIm PERIod

EPA nSPS timeline

Figure 2

Figure 1

Generac 
complies( )

Key Points

•	 	The	EPA	regulations	provide	for	
emission	certification	by	the	
manufacturers.

•	 	If	not	certified	by	the		
manufacturer,	engines	must	be	
subjected	to	an	on-site	testing	
and	certification	process.

•	 	Generac	is	committed	to	providing	
compliant	engines	to	meet	all	your	
emergency	power	needs.	Please	
contact	your	local	Generac	dealer	
for	further	information.

•	 	For	emergency	applications,	
engines	built	after	1/1/2009	must	
comply	with	EPA	regulations.	

•	 	The	EPA	defines	emergency		
applications	as	operation		
during	utility	power	failure.	

•	 	For	non-emergency	applications	
(includes	peaking	&	curtailment),	
engines	built	after	7/1/2008	must	
comply	with	EPA	regulations.

•	 	EPA	certified	emergency		
generators	larger	than	80	kWe	
will	incorporate	an	air-fuel-ratio	
control	and	a	3-way	catalytic	
converter.	

•	 	Local	air	quality	regulations	in	
certain	non-attainment	areas	may	
impose	additional	requirements	
beyond	the	national	EPA		
regulations.

Generac Power systems, inc. 
Highway 59 & Hillside Road
Waukesha, Wi 53187
1-888-GENERAC • generac.com

Bulletin	0180250SBY		
©2008	Generac	Power	Systems,	Inc.			
All	rights	reserved.

Emission REgulations foR  
spaRk-ignitEd EnginEs
EPA - NSPS January 2008 Ruling 
Standards of Performance for Stationary Spark Ignition Internal Combustion Engines; Final Rule

intRoduction
Engine	emission	requirements	continue	to	evolve	in	North	
America	as	the	Environmental	Protection	Agency	(EPA)	
develops	new	regulations.	On	January	18,	2008,	the	EPA	
issued	a	New	Source	Performance	Standard	(NSPS)	
for	stationary	spark	ignited	engines.	The	regulations	
provide	for	manufacturers	to	certify	that	an	engine	meets	
the	emission	requirements.	For	uncertified	engines,	the	
burden	for	demonstrating	compliance	with	the	emission	
standards	is	placed	on	the	end-user.	To	avoid	this	very	
significant	user	burden,	Generac	is	committed	to		
providing	certified	engines	to	meet	the	markets		
emergency	power	needs.

MaRKetPlace
Traditionally,	standby	power	generation	received		
emission	exemptions	for	most	of	North	America	due	
to	the	product’s	very	limited	run-time.	The	exception	
has	been	in	limited	markets	with	poor	air	quality	(non-
attainment	status)	which	have	specific	local	emission	
regulations.	The	EPA	requirements	will	generally	meet	
local	air	quality	requirements,	but	markets	with	significant	
air	quality	issues	may	impose	additional	requirements	
beyond	the	national	EPA	requirements.

aPPlication	
The	EPA	regulations	vary	based	on	application,	fuel	type,	
and	engine	size.	Figure	1	summarizes	some	of	the	basic	
elements	and	emission	requirements.	Applications	are	
divided	into	emergency	and	non-emergency.	Emergency	
applications	would	normally	be	a	utility	power	failure	and	
non-emergency	would	include	prime	power	and	any	type	
of	energy	management	operation.	Utilizing	a	standby	
generator	with	an	interruptible	or	curtailable	power	rate	
would	be	classified	as	a	non-emergency	application.	

iMPleMentation
The	EPA	standard	will	require	all	non-emergency		
applications	and	emergency	applications	≥130	hp	to	use	
an	air-fuel-ratio	control	and	a	3-way	catalytic	converter.	
Emergency	applications	≤	80	kWe	will	generally	not	
require	a	catalyst	and	an	air-fuel-ratio	control.

oPeRational liMits
For	emergency	certified	engines,	the	engine	is	limited	
to	100	hours	per	year	for	maintenance	checks	and	
readiness	testing.	Emergency	engines	configured	in	a	
redundant	fuel	configuration	are	limited	to	100	hours		
per	year	of	operation	on	the	non	certified	back-up	fuel.		
Bi-fuel	engines	that	use	compression	ignition	and	operate	
with	more	than	2%	diesel	are	regulated	under	the	diesel	
engine	regulations.

end-useR ResPonsibility
The	EPA	regulations	place	the	responsibility	of		
compliance	with	the	end-user.	Utilizing	a	manufacturer	
certified	engine	significantly	reduces	these	responsibilities	
but	does	not	eliminate	them.	The	end-user	must	comply	
with	the	manufacturer’s	requirements	for	installation,	
maintenance,	and	engine	adjustments.	The	user	must	
also	maintain	the	following	documentation:

1.	 Proof	of	engine	compliance
2.	 Maintenance	records
3.	 Hours	of	operation	in	emergency
4.	 Hours	of	operation	for	readiness	testing
5.	 Hours	of	operation	on	back-up	fuel
6.	 Compliance	updates/notifications

FiGuRe 1

ePa sPaRK-iGnited RequiReMents
g/hp-hr

application Fuel size (hp) size (kWe) compliance nox Voc co Hc + nox

All All hp	≤	25 kW	≤	10 7/1/2008 455 9

Emergency
Natural	Gas	

&	LP
25	<	hp	<	130 10	<	kW	≤	80 1/1/2009 387 10

Emergency Natural	Gas hp	≥	130 kW	>	80 1/1/2009 2 1 4

Emergency LP hp	≥	130 kW	>	80 1/1/2009 3.3 2

Non	Emergency Natural	Gas 25	<	hp	<	100 15	<	kW		≤	60 7/1/2008 4.8 2.8

Non	Emergency Natural	Gas 100	≤	hp	<	500 60	<	kW	<	330 7/1/2008 1 4 2

Non	Emergency Natural	Gas 100	≤	hp	<	500 60	<	kW	<	330 1/1/2011 1 0.7 2

Non	Emergency Gasoline	&	LP 25	<	hp	<	500 10	<	kW	<	330 7/1/2008 2 3.3

Note:	Data	provided	for	rich	burn	engines	only.

ePa nsPs tiMeline
1/18/08	Finalized		
NSPS	Rule

7/1/08	Non-emergency		
Compliance

1/1/09	Emergency		
Compliance

current EPA nonroad Mobile requirements

*The regulations are based on engine power output and kW’e is derived using 90% alternator efficiency
**Standby generation will nto require Tier 4 due to the need for post-treatment technologies
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Also, the Standard for Emergency and Standby Power Systems 

(NFPA 110) has numerous requirements related to fuel:

• The system design shall provide for a supply of clean fuel

•  The fuel must be consumed in its storage life or provisions shall 

be made to replace stale fuel with clean fuel

• An annual fuel quality test is required

•  Sulfur, naturally occurring gums, waxes, soluble metallic soaps, 

water, dirt and temperature all begin to degrade fuel as it is 

handled and stored

NFPA 110 makes many references to fuel condition because the 

typical standby generator has limited run time. If the tank is sized 

for 72 hours of full load operation, it could easily take several years 

to get one fuel turn on the tank (assumes 60% typical load level, 

weekly no load exercising and an average of 4 hours of outage per 

year). So what is the storage life of diesel fuel? Exxon’s web site 

responds to this question: “If you keep it clean, cool and dry, diesel 

fuel can be stored 6 months to 1 year without significant quality 

degradation. Storage for longer periods can be accomplished 

through the use of periodic filtrations and addition of fuel stabilizers 

and biocides.”

Maintaining diesel Fuel

The two most common contaminants are water and biomass. 

Water enters the tank as humidity through the tank’s normal vent 

and condenses during the daily thermal cycle. Initially, moisture 

binders in the fuel capture and contain the moisture. As these 

binders become overloaded, the water drops to the bottom of the 

tank and begins accumulating. At some point, the moisture may 

be pulled into the diesel engine, potentially resulting in loss of 

power, loss of lubrication, and corrosion. Water also creates an 

environment that will support biomass that can grow at the water/

fuel interface. When these microbes are pulled into the engine, they 

cause the fuel filter to clog, resulting in the engine losing power and 

shutting down. To minimize these effects, fuel tanks should have a 

well-defined low point and the water should be removed monthly.

In addition to fuel contamination, fuel breakdown seems to be 

more prevalent with today’s low sulfur fuels. The additional refining 

processes necessary to remove the sulfur may also be removing 

some of the fuel’s stability elements. The end result is increased 

fuel varnishing and the formation of gums. As diesel gets older, a 

fine sediment and gum forms in it brought about by the reaction of 

diesel components with oxygen from the air. Additives are helpful 

in treating common fuel breakdown issues when integrated into a 

fuel filtering preventive maintenance program. However, although 

additives and filtering can be effective, at some point the fuel may 

simply need to be replaced. Gas giant Bp recommends that fuel 

tanks should be emptied and cleaned at least once every ten years, 

and more frequently if there is a major fuel contamination.

Storing and transferring diesel Fuel

When storing a large amount of diesel fuel on-site, significant 

attention needs to be given to various aspects of fuel handling 

and maintenance. Large quantities of diesel fuel are typically 

kept in a main storage tank and then transferred to a smaller tank 

(day-tank) at the generator for usage. Two significant competing 

concerns arise with these systems. First is designing the system 

to be fail-safe regarding possible spillage. The fuel spillage and 

environmental concerns surrounding large quantities of on-site 

fuel are considerable. No single point of failure in the fuel delivery 

system should result in fuel spillage. Many localities have code 

requirements covering fuel containment and delivery. Some include 

concrete-walled secondary containment, double-walled piping, 

fire-rated tanks, special fill and fill spill requirements, special 

permitting, etc.

The second aspect, fuel reliability, gets more difficult as system 

complexity increases. Various components become mission critical 

and may require redundant elements or increased monitoring and 

control to maintain high generator reliability. These include pump 

motors, the pump power circuit, float switches, shut-off valves, 

isolation solenoids, etc.

Spark Ignited Generators (Gaseous Fueled)

The most noticeable advantage of a spark ignited generator 

(gaseous fueled) is the extended run time offered by a continuous 

supply of natural gas. Other advantages include no fuel permitting 

requirements, reduced preventive maintenance costs, less risk of 

environmental contamination, and cleaner engine emissions.
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Spark ignited generators are cost effective solutions for standby 

power utilizing automotive and truck-based engines. Historically, 

this meant a maximum power output of 100 kW. Through 

turbocharging and optimized RPM technologies, generator 

manufacturers such as Generac have increased this power range 

to 300 kW within the last few years. Implementing spark ignited 

standby power generation above this 300 kW point has been 

traditionally limited by capital cost. That is because large, higher 

output gaseous engines are produced in smaller numbers and thus 

are considerably more expensive.

Though gaseous fueled products offer unique run time advantages, 

they do rely on fuel distribution systems. The gaseous fuel 

infrastructure has shown itself to be extremely reliable and not 

interdependent with the electric utility. Through four Florida 

hurricanes in 2004 and the Northeast grid failure of 2003, the 

gaseous fuel infrastructure was unaffected. Though significantly 

reliable and often utilized for optional standby (NEC 702) 

applications, gaseous fuel may not meet the requirements for 

certain emergency system (NEC 700) applications. Those types 

of emergency system loads may require the generator’s fuel to be 

on-site (consult your local authority having jurisdiction).

For applications that require on-site fuel, spark ignited generators 

can often utilize liquid propane as an on-site fuel choice to meet 

code requirements. These systems can also be designed to run 

in a dual fuel configuration in which the primary fuel is gaseous 

and the secondary fuel is liquid propane. These configurations are 

very common for small emergency systems, but are not typically 

utilized on larger kW applications due to capital cost.  

technology Shifts

Gaseous fueled generators are growing in popularity as a result 

of advances in technology and the increasing market pressure 

to minimize diesel related issues. The key technology shifts 

are the optimization of engine RPM, integrated approaches to 

generator paralleling, and bi-fuel (combined diesel and gaseous 

fuel operation). These technologies are expanding the historical 

cost disadvantage of gaseous fuel powered generators. This is 

accomplished by improved power outputs and extending the use of 

automotive based engines. 

Optimizing Engine RPM

The AC frequency of the gen set’s electrical output is a function 

of engine speed and alternator design. To achieve 60 Hz, the 

alternator rotor must turn at a specific RPM for a given alternator 

pole configuration. Fifty years ago, most generators operated 

at speeds below 900 RPM. Within the last thirty years, the diesel 

standby generator market has moved from 1200 to 1800 RPM as 

engine outputs have increased. The prime power gaseous fuel driven 

generator market has also migrated from 900 to 1200 RPM with 

some current offerings at 1800 RPM.  

These trends have also extended into the automotive style, spark 

ignited engines serving applications up to 150 kW. Historically 

operating at 1800 RPM, current technology is optimizing these 

engines for operation at 2300, 3000 and 3600 RPM. For operating 

speeds between 1800 and 3600 RPM, some manufacturers utilize 

a simple gear reduction device between the engine and a four pole 

alternator to operate the engine in its peak power band, thus achieving 

the optimal amount of mechanical power while maintaining a 60 Hz 

electrical output. The trend toward increasing the operating speed of 

automotive derived engines provides multiple advantages, including 

improved transient performance, less stress on engine bearings, 

increased power densities, and reduced capital cost. The graphic 

below illustrates the transient performance increase associated with 

optimizing the RPM on automotive style, spark ignited engines.

As manufacturers optimize operating speeds on automotive and 

truck derivative engines, the engines become more powerful and 

cost effective. Automotive engines (<150 kW) provide the greatest 

value at a significant discount to diesel engines, but optimized truck 

derivative engines (<300 kW) also become cost feasible.

70
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40

30

0              2               4                6                 8               10

Hz

Seconds

6.8L Nat Gas (optimized 3000 rpm)
8.1L Nat Gas (Traditional 1800 rpm)
Typical Diesel

125 kW Block Load, Transient Performance Data

... the most noticeable advantage of a spark 

ignited generator (gaseous fueled) is the 

extended run time offered by an endless 

supply of natural gas ... 
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The chart shows how it is possible to quantify such concerns as 

“Total CO2 Emissions” and bring them into the cost-benefit analysis 

around generator fuel choice. Acknowledging trends is one thing. 

But proper business decisions must be based on facts. The 

following is a discussion of the “Efficiency and Emissions Chart” 

and how it can help you make the best business decision for your 

automatic standby power generator.

Combining fuel cost with environmental impact provides companies 

with a broader canvas on which to examine the true bottom line. 

Fuel burning efficiency v. CO2 emissions, cost per hour vs. engine 

power, etc.

For example, while a 100 kW diesel engine burns fuel 23% more 

efficiently than a similar-sized gaseous fuel engine (column J), its cost 

per hour is almost double (column I) and its total CO2 emissions are 

more than 16% greater. However, as we have seen earlier, each engine 

has its uses when other factors are considered such as dependability 

of fuel source during an outage as well as local regulatory concerns.

offsetting Fuel cost Per hour

Over time, gaseous fuel has historically cost less per kilowatt per hour. 

Also, gaseous fuel engines depreciate more slowly than their diesel 

counterparts and have generally lower ongoing maintenance costs.

A Kilowatts generated by unit

B Fuel type

C Engine displacement (the volume swept by all the pistons inside 
the cylinders of an internal combustion engine)

D Engine RPM (generator gears control engine speed as needed)

E Generator power (kilowatt electric)

F Gaseous fuel flow (cubic feet per hour)

G Diesel gallons per hour

H Cost per hour based on fuel usage and overall current price of 
fuel

I Kilowatt cost per hour

J Engine fuel-burning efficiency (Btu per kilowatt)

K Capital cost per kilowatt

L CO2 emissions from the generator (pounds per hour)

M Energy use (mBtu per hour)

N Total CO2 emissions including emissions from engine and site-to-
source emissions

O The percent increase of CO2 emitted by the engine of similar-sized 
diesel engine as compared to a gaseous fuel engine

... While a 100 kW diesel engine burns fuel 

23% more efficiently than a similar-sized 

gaseous fuel engine (column J), its cost per 

hour is almost double (column I) and its total 

co2 emissions are more than 16% greater ...  
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Unit 
kW

Fuel Engine 
(Liters)

Speed 
Eng 
RPM

Power 
 kWE

NG 
Flow 
Ft3/hr.

Diesel 
Gal/hr.

Cost/Hr. 
Dollars

Cost/
kW-Hr. 
 Dollars

btu/kw Cap Cost 
$/kW

CO2  
lb/hr. 

From Engine 
Exhaust Only

Energy 
use in  
mbtu/

hr

CO2  
lb/hr. 
Total  

Processing

% CO2 

Increase 
from 

Diesel

100 Gas 6.8 2300 100 1380 $13.11 $0.131 13,800 $186.96 168.4 1.380 328 16.65%

100 Diesel 6.7 1800 100 7.9 $20.15 $0.201 10,490 $212.98 175.4 1.116 383

200 Gas 13.3 1800 200 2750 $26.13 $0.131 13,750 $250.41 335.5 2.750 654 14.85%

200 Diesel 8.7 1800 200 15.5 $39.53 $0.198 10,291 $157.27 344.1 2.189 751

EFFIcIEncY And co2 EMMISSIonS
Taking a look at the source-to-site cost of diesel and gaseous fuels with an eye to the bigger environmental picture provides additional 

perspective. Extraction cost, transportation cost, fuel efficiency and total CO2 emissions all contribute to the real cost of the fuel both to 

companies and the planet. The following “Efficiency and Emissions Comparison” chart shows efficiency and CO2 comparison of gaseous 

fuel and diesel generating sets.

diesel vs. natural Gas Engines for total cost and total co2 output
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concLuSIonS
Technological innovation by industry leaders such as Generac 

has provided automatic standby power generator consumers with 

choices. Both diesel and gaseous fueled generators remain feasible 

options, depending on the individual need of the consumer, local 

statutes, and bigger picture concerns such as your environmental 

footprint. The decision between which engine to choose for your 

application is helped when you are armed with the right information 

about factors such as:

• Purchase, installation and operation cost

• Historical fuel cost

• Efficiency and environmental impact

• Fuel cost per hour

Gaseous Fueled Generators: Greener and Surprisingly 

Affordable

With the advancements in gaseous fuel technology to boost fuel 

efficiency and recent price increases for diesel fuel, gaseous fueled 

solutions are more attractive than ever.

The power density advantage of diesel over gaseous fuels is 

equalized over time due to the historically lower cost of gaseous 

fuel and the typically limited amount of time a automatic standby 

generator is actually in use during a year. A Generac automatic 

standby generator is designed to provide more than 30 years of 

trouble-free service with typical usage and proper maintenance. 

Including a 30-minute weekly exercise and six four-hour outages, 

an emergency generator will operate for only 42 hours per year.

Even at higher power outputs (more than 150 kW), the purchase 

and installation costs of gaseous fuel generators, which require 

gearing systems to overcome the power density differential, over 

time become equally affordable due to the historically favorable 

cost of gaseous fuel.

Various local regulations require that critical generator applications 

be backed up by onsite fuel. Storage of liquid propane is a viable 

option over diesel. Liquid propane is less heavily regulated due to 

its reduced safety and environmental impacts. Therefore, permitting 

costs are lower. Also, the weight of a full tank of diesel is 1/3 the 

total weight of a diesel generator, increasing the installation cost 

since more concrete is required for the heavier unit.

But most importantly, the emissions of a gaseous fuel generator 

are significantly lower than a comparable diesel unit. Not only is 

this becoming increasingly socially important, but if current federal 

cap and trade legislation being considered is enacted, a gaseous fuel 

system will have significant tax advantages.

Generac Industrial Power’s Broad Line of Generators

Generac Industrial Power’s generator sets use an integrated approach 

to building the optimum system for each application. This approach 

matches the right engine, alternator, control panel, enclosure, base 

tank and software for the most effective solution.

• Diesel  up to 600 kW

• Gaseous  up to 300 kW

• Bi-Fuel™  600 kW

•  Solutions up to 9000 kW using Generac’s  

Modular Power Systems (MPS)

Modular Power Systems (MPS)

For larger applications that require 

superior system reliability and 

redundancy, engineers typically turn to 

complex and expensive parallel systems. 

Gemini®

When space is at a premium and reliability 

is critical, no other manufacturer even 

comes close to Generac’s Gemini Twin 

Pack. 

Bi-Fuel™

Generac’s Bi-Fuel generators start on 

diesel fuel and add natural gas as load 

is applied. 

For more information about the information contained in this white 

paper or to learn more about Generac Industrial Power’s full line of 

generators, contact Generac at 1-888-GENERAC (1-888-436-3722) 

or visit us at www.generac.com to find your local dealer.
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