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WINTER 2015 

Unprecedented lull in major hurricane 
landfalls continues as Atlantic season 

comes to a close 
 
 

 

The 2014 Atlantic hurricane season was forecast to be a 
relatively inactive one, and it ended up with the fewest 
number of named storms in seventeen years. Only one 
tropical cyclone made landfall in the U. S., in 2014-
Hurricane Arthur, which came ashore in North Carolina 
in early July 2014 continues an incredible lull in major 
hurricane landfalls in the U.S. 
 
NOAA’s seasonal hurricane forecast performed well this 
year. In May, the Climate Prediction Center predicted a 
relatively quiet season, with eight to 13 named storms, 
three to six hurricanes, and one to two major hurricanes. 
In reality, there were eight named storms, six of which 
became hurricanes, and two of those became major hurri-
canes-at least a category 3 on the Safir-Simpson scale. 
 
Strong vertical wind shear and substantial amounts of 
mid-level dry air combined to limit tropical cyclone for-
mation across the tropical Atlantic, and as such, only one 
storm became a hurricane in the tropics, south of 23.5˚ 
North. 
 
Although there were not many named storms, it’s worth 
noting that all of the first three storms became hurricanes, 
which is something that has not happened since 1992. 
This year’s “C” storm (Cristobal) was the latest formation 
of the third named storm since 1992 (Charlie). 
 
Topping out at 125 knots (145 mph), Gonzalo became the 
strongest hurricane in the Atlantic since Igor in 2010. It 
was the only storm of the season to become a hurricane in 
the tropics. Gonzalo also maintained hurricane intensity 
up to 50.7˚ North, the furthest north of any storm since 
Debby in 1982. 
 
Accumulated cyclone energy (ACE) is a metric 
commonly used for gauging seasonal actitity. The 2014 
season ended up at 62.5 percent of an average season. As 
you can see in the chart below, the bulk of a season’s 
ACE typically comes in August and September, but this 
year, 46 percent of the ACE was realized in October.  
 
“More ACE was accrued during October (30 units) than 
during August and September combined (29units),” said 
Phil Klotzbach, a research scientist who studies 
hurricanes at Colorado State University. “The last time 
that this happened was 1963.” 
 

 
Continued on page 3. 

2015 Roadmap to Natural Gas and Electric  
Coordination  

December 2014 will end the year with 
a completely new set of comments and 
concerns by anyone who has been 
following the natural gas-electric 
power industry coordination situation. 
Comments should all be in by then 
regarding the Notice of Public Rule-
making (NOPR) through the Federal 
Energy Regulatory Commission’s 
(FERC’s) Docket Nos, RM14-2-000 
and others. 
 
A watershed event is about to happen. 
Almost all parties who have been in-
volved in these issues will expand and 
update their positions in this “gas-
electric go-around” and then the jock-
eying begins again. But it’s different 
this time. Sure, the issues have been 
identified and debated in literally hun-
dreds of forums over the years, but it’s 
about to get more exciting as sides 
will polarize on certain issues yet 
openly debate the merits of their posi-
tions about who should make changes 
to the ways they have done business 
for years-the natural gas industry or 
the electric power industry. Thus, wel-
come to Gas-Electric Coordination 
2015.” 
 
Over the past three to four years we 
have seen substantial activity at the 
national and regional levels about the 
interdependency of the natural gas and 
electric industries. As a matter of fact, 
this issue goes back even further to the 
days when the North American En-
ergy Standards Board (NAESB) and 
its predecessor organization, the Gas 
Industry Standards Board (GISB), 
both took initiatives and joined to be-
gin developing standards that ad-
dressed natural gas transportation 
scheduling and coordination with the 
electric industry. When NAESB suc-
ceeded GISB in 2001, the door was 
opened for a widened scope to include 
both retail and wholesale sectors of the 
gas and electric industries, and natu-
rally, delivery systems coordination 
began to pick up steam. 
 
TRAIL MIX 
 
As the issues began to surface about 
how to conduct routine business of 
scheduling gas for electric power gen-
eration, it became increasingly clear 
that the trails leading to some type of 
agreement about coordination of the 
basic scheduling issues began to point 
in many different directions. Local 
distribution companies (LDCs) came 
up one trail, while pipelines on an-
other trail crossed into the trails of the 
electric power industries with many 
groups blazing tails that took them 
from places that only the generator or 
the independent system operator (ISO) 
or the marketer cared about. 
 
We are now at crossroads in which the 
various stakeholders’ trails sometimes 
parallel, sometimes crisscross, and 
sometimes go in the opposite direction 
from other stakeholders. This is called 
“reticulation.” Just as the physical 
aspects of the gas upstream through  
pipeline infrastructure are enhancing  

interconnectivity in a network system 
because of shale gas production, inter-
connectivity is the outgrowth of com-
mercial and operation cooperation. 
 
The 2015 roadmap, like today’s high-
way systems that often grew out of old 
pioneer trails and roads, has added 
some mileage markers, signage, ramps 
on and off, and interconnections with 
other highway systems that will con-
tinue to enhance interconnectivity. 
What will this roadmap look like going 
into 2015? The roadmap will look a lot 
like a big “mixing bowl,” like how 
Routes 95, 295,395,495,270,66, and 50 
all converge around Washington, DC. 
 
For anyone who has ever driven around 
this quagmire of urban sprawl and con-
gestion, the journey can be quite frus-
trating and slow-moving, particularly 
when there is ongoing major construc-
tion, just like in the gas-electric coordi-
nation quagmire. Imagine also what life 
was like when railroads all operated in 
different local and state clock times 
(131 years ago almost to the date of this 
writing). It can only be pure coinci-
dence that the ISOs all have different 
times of day to submit day-ahead bids 
and offers and different times of day to 
publish the day-ahead prices. 
 
Natural gas has become the dominant 
fuel used to produce electricity, and it 
continues to be the fuel of choice for 
new power plant construction. The 
abundant availability of this clean-
burning fuel has benefited the United 
States in many ways. The increase in 
natural gas-fired generation has resulted 
in a decrease in both power plant emis-
sions and the wholesale cost of electric-
ity.  
 
The operational flexibility of the natu-
ral gas pipeline depends on the follow-
ing: 
 1. Pipeline’s physical configura-

tion-reticulated, straight, looping, 
interconnectivity 

 2. Types of assets on the pipeline-
i.e., storage, LNG, and others 

 3. Physical volumetric capacity and 
pressure capabilities and line pack 
flexibility 

 4. Flow patterns, multidirectional-
ity, operational flow capabilities, 
and increased physical system re-
ticulation 

With the development of various shale 
gas reservoirs, many pipelines are 
changing their operations from straight-
forward-haul systems to systems that 
can accommodate back-haul opportuni-
ties and reversals. This change is allow-
ing the overall pipeline infrastructure to 
become more reticulated or “grid-like”. 
In the electric industry, the ISOs deter-
mine which plants are firm for reliabil-
ity. Each ISO has unique market 
“regional” regulatory and issues that 
must be carefully addressed to uniquely 
different long-line pipelines that trans-
verse many regions and ISOs, each 
with different protocols and critical 
event times. 
 
Continued on page 2. 
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2015 Roadmap to natural 
gas and electric coordination 
Continued from page 1  

CURRENT FERC EFFORTS 
SURROUND TIMING ISSUES 
IN TWO INDUSTRIES 
 
Since early 2013, FERC has engaged the 
natural gas and electric industries in na-
tionwide meetings, encouraging all market 
participants to address the electric power 
industry’s concerns about natural gas 
scheduling and other operations that im-
pact electric industry coordination and 
reliability. As a result, FERC has taken 
another incremental step by issuing an 
NOPR through Docket Nos. RM14-2-000 
to gather public comments about its pro-
posals to revise the natural gas operating 
day and scheduling practices used by inter-
state pipelines to schedule natural gas 
transportation service. Comments about the 
NOPR were to be filed at FERC by No-
vember 28, 2014. 
 
Among many things, the commission pro-
poses to modify the current natural gas 
nomination timeline so that in addition to 
the Timely and Evening nomination cy-
cles, shippers will have four intraday cy-
cles to reschedule gas rather than the exist-
ing two. In the NOPR’s two accompanying 
documents– one for the electric industry, 
EL12-22-000 through 27-000, and one for 
the gas industry, the “Show Cause Order” 
at Docket No. RP14-442-000 dealing with 
posting of capacity release and other 
things-the ripple effect of the NOPR 
Docket NOs. RM14-2-000 and others will 
be widely felt. Thus, one part of the 2015 
roadmap is already to be expected: expect 
beltway-widening projects and further con-
struction traffic delays. 
 
In the NOPR, the commission is proposing 
that to accommodate the electric markets 
clearing process, which is prior to the pipe-
lines’ Timely Nomination Cycle, that the 
pipelines move the Timely Nomination 
Cycle later than the current 11:30 a.m. 
Central Clock Time deadline and move 
back other intraday and evening cycles. 
FERC also is examining whether the ISOs 
and regional transmission organizations 
should modify their day-ahead market 
processes that could expand the options 
available to gas-fired generators. 
 

The proposed revisions are intended to 
provide gas-fired generators and other 
pipeline customers greater flexibility to 
revise their nominations to adjust to system 
conditions and changes to load throughout 
the Gas Day. It’s been said that the power 
generation only makes up about 10 percent 
of aggregate customer flow volumes on the 
interstate pipelines collectively, perhaps 
much less on certain pipelines. What can’t 
be overlooked in this debate is the vast 
somewhat “minority” majority of residen-
tial, commercial, and industrial loads 
whose roadmap is about to undergo some 
massive revisions At issue is this move to 
alter business for a relatively small cus-
tomer-volumetric class while significantly 
impacting business and reliability for eve-
ryone else. 
 
The FERC proposal is designed to allow 
gasfired generators to have the option of 
arranging natural gas supply and transpor-
tation at the Timely Nomination Cycle, 
where they will know the results of the 
day-ahead electric market. 
 
The focal point of the timing issues and 
differences is a  multihour gap in the tim-
ing between the two days, which increases 
the difficulty of providing the needed ser-
vices to gas-fired generation. Power pro-
ducers’ fuel plans are generally made be-
tween 24 and 36 hours in advance of the 
real-time market. The issue could be mag-
nified when scheduling on a Friday, be-
cause gas markets are closed for the week-
end. This can result in significant differ-
ences between nominations and actual gas 
requirements. 
 
Power producers have expressed concerns 
about the lack of liquidity in the gas mar-
ket after the nominations are confirmed 
and the gas flows are scheduled. Producers 
often are unable to move gas procured for 
their facilities to the facility in need due to 
lack of pipeline capacity. Within the day 
prior to the next operating day, the day-
ahead market is the phase to plan for next-
day operations and calculate costs. It re-
flects participants’ expectations of next-
day market outcomes. The following are 
factors to be considered: 
 1. Participants wish to buy energy and 

operating reserves and hedge conges-
tion for the operating day, and gas and 
power trading hours conflicts compli-
cate matters. 

 2. Costs are based on congestion from 
expected system conditions. 

 3. Depending on the ISO, locational 
marginal prices for clearing are posted 
at different times. 

 4. Day-ahead market clearing is finan-
cially binding and settled separately 
from the real-time market clearing. 

 
Communications has always been high on 
the list of issues that the gas and electric 
industries have needed to address. Com-
munications is partially solved with FERC 
Order 787, a Final Rule about 
“Communication of Operational Informa-
tion between Natural Gas Pipeline and 
Electric Transmission Operators.” Order 
787 is meant to help maintain the reliabil-
ity of pipeline and electric transmission 
service by permitting the operators to share 
information that they deem necessary to 
promote the reliability and integrity of 
their systems. 
 
It’s this type of incremental advancement 
that helps to lay the ”road base” for the 
gas-electric highway. It also demonstrates 
the need to move incrementally toward 
solutions that could have significant impact 
on the physical as well as the financial 
energy markets. 
 
The gas industry prefers voluntary adjust-
ments to its scheduling offering and proce-
dures to meet specific customers’ needs 
rather than mandates that make wide-
reaching changes for a relatively small 
percentage of their total customer base. For 
example, pipelines have implemented en-
hanced nomination services for firm ship-
pers, providing shippers additional nomi-
nation opportunities. Pipelines are specifi-
cally developing these services to provide 
gas-fired generation with the ability to 
make gas deliveries quickly to meet chang-
ing demand throughout the Gas Day and to 
provide generators with flexibility to deal 
with events such as weather changes and 
the variable nature of renewable supply 
sources. 
 
FUNDAMENTAL DIFFER-
ENCE IS PIPELINE MARKET 
MODEL VERSUS ELECTRIC 
MARKET MODEL 
 
The power industry is one of centralized 
planning and cost socialization. The com-
mercial and regulatory model for the elec-
tric industry is one of central planning, of 
rolled-in or subsidized costs. However, the 
natural gas market model relies on free- 

market developments, with costs borne by 
the individual beneficiary. 
 
In other words, the gas industry operates un-
der a completely different type of economic 
model (more free-enterprise-oriented-cost 
assigned to individuals contracting) than the 
electric power industry (cost socialization). 
The natural gas industry model only builds 
pipelines when shippers are willing to step up 
and pay the incremental cost of pipeline ca-
pacity. In the gas industry, it is the responsi-
bility of the individual customer to determine 
how much risk it is willing to take when sub-
scribing to a pipeline service. Basic model 
differences make long-term planning coordi-
nation almost impossible for electric forward 
capacity markets and forward pipeline pro-
jects. 
 
The two industries operate in fundamentally 
different ways. In 2015-16, generators must 
comply with Mercury and Air Toxics Stan-
dards and other issues that will end coal-fired 
power generation. The timing for develop-
ment of new pipeline infrastructure to meet 
the power industry’s Environmental Protec-
tion Agency (EPA) compliance target is a 
concerning issue. 
 
The potential for substantial unit retirements 
before the planned long-term changes can 
influence resource development decisions 
and is a significant risk in resource 
(generation) planning. Electric line failure 
cascades across the region, affecting mil-
lions; a pipeline outage is unlikely to signifi-
cantly impact other pipelines in the region 
The electric system operates regionally, re-
quiring regional planning and construction. 
Therefore, there is a need for a single opera-
tor to monitor and control the regional elec-
tric grid. In summary, the power industry 
requires central planning, and the gas indus-
try does not. 
 
There are some other differences between the 
two industries. For example, “firm” contracts 
and services and other reliability and opera-
tional terms have different meanings in the 
gas and electric industries There are different 
levels of firmness in the gas industry, de-
pending on the following: 
 1. Type of service (no-notice firm, regu-

lar firm, off-peak firm, and others) 
 2. Specific primary and secondary re-

ceipt and delivery point conditions 
 3. Capacity allocation rules 
 4. Necessity for bumping (bumping usu-

ally occurs when a higher-priority ser-
vice is nominated at a constrained loca-
tion where lower-priority services are 
currently flowing and is restricted to 
“bump” off the lower-flowing IT con-
tract gas at that nomination time) 

 5. Availability of firm pipeline capacity 
 
Power generators want “firm” gas transporta-
tion service at a lower-priority service inter-
ruptible price to be competitive under the 
rules of the ISOs for day-ahead energy and 
reserve or capacity markets At the same time, 
the ISOs require competitively stacked offers 
for firm power delivery in the real-time mar-
kets to satisfy real-time demands. Unless 
power generators are willing to pay for firm 
service and reliability, tweaking the hours 
and changing protocols will not solve the 
ultimate cause of gas interruptions to power 
generators unless power generators are will-
ing to pay for firm service and the regulators 
are willing to socialize these costs. 
 
CONCLUSION 
 
The 2015 Roadmaps for gas and electricity 
coordination will take us down many trails 
before the trails begin to converge in incre-
mental steps up the same steep trail together. 
Below are the “Top 10 Mileposts” that elec-
tric and gas load-serving entities and mer-
chant producers need to pass and to under- 
 
Continued on page 4. 
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Seasonal Temperature Outlook  
February – March – April 

 Unprecedented lull in major hurricane landfalls continues as Atlantic 
season comes to a close….Continued from page 1. 
Major hurricane landfall drought continues for U.S. 
 
2014 is now the ninth year without a major hurricane landfall in the U.S. The last one 
was Wilma on Oct. 24, 2005, and the unprecedented streak will continue into at least 
2015. The only storm to make U.S. landfall in 2014 was Arthur, a category 2 hurricane 
that bruised the Outer Banks of North Carolina on the night of July 3. It was the strong-
est U.S. landfall since Ike hit Texas on September 13, 2008. 
 
Another way to look at this statistic is that none of the last 25 major hurricanes in the 
Atlantic have made landfall in the U.S. According to Klotzbach, an average of 29 per-
cent of all major hurricanes hit the U.S., so the odds of avoiding 25 consecutive storms 
is about 1 –in-5,200. 
 
Florida, one of the climatological hotspots for  hurricane landfalls, has not been hit by a 
hurricane of any intensity since Wilma in 2005. Going back to 1851, the previous long-
est hurricane-free streak in Florida was 1980-1984 (five years), so the current streak of 
nine years and counting is utterly unprecedented. 
 
The good luck unfortunately did not apply everywhere in the basin. Bermuda was hit by 
Fay on October 12 as it was nearing hurricane intensity. Then, just five days later, it got 
clobbered by Category 3 Hurricane Gonzalo. 
 
It is important to point out that hurricanes do not have any concept of being “overdue” 
at a particular location. Unlike earthquakes, there is no built-up stress associated with a 
long period of hurricane-free conditions somewhere. For example, just because a hurri-
cane has not hit Florida in nine years does not make it more likely  to occur next year. 
Though extremely unlikely, it could be another nine years until the next one. And as 
Bermuda found out this year, there’s nothing to say that a specific location can’t get two 
hurricanes in a week either! 
 
Hurricane forecasts continue to improve 
 
In terms of forecast accuracy, the forecasters at the National Hurricane Center per-
formed better on intensity than their five-year average error at every lead time, and on 
track at every lead time except for five days. 
 
In the charts below, NHC’s forecaster error for intensity and track is shown by the black 
line (OFCL), and their average error over the past five seasons is marked by dark red 
X’s. Two leading global models, GFS (AVNI) and ECMWF (EMXI), and two leading 
regional models, HWRF (HWFI) and GFDL (GHMI), are also shown on each chart. 
 
For intensity, GFS always outperformed ECMWF, although neither have a high enough 
spatial resolution to be skilled at forecasting hurricane intensity. The HWRF and GFDL 
performed well, and were very close to each other at all lead times, NHC forecasters 
performed extremely well at all lead times. 
 
For track, the HWRF was the clear winner, which is an incredible achievement-it even 
beat NHC forecasters by some healthy margins. Global models are generally considered 
the best for track forecasting so to have a regional model do so well is noteworthy. GFS 
outperformed ECMWF at every lead time, and GFDL brought up the rear (with the ex-
ception of 5 days where ECMWF had the greatest error). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Continued on page 4. 

Price Per MMBtu As Of January 28, 2015
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 The IMGA Evening Report is an excellent way to stay up to date on NY-
MEX prices, weather, gas storage, and industry news.  Each issue includes 
the days closing market prices for natural gas futures and crude oil, as well 
as a short commentary on market movement and industry related news. 
 The IMGA Evening Report is distributed electronically daily and is com- 
 
 
 
 
 

plimentary to all of our members.  If you are not an IMGA member, but 
would like to receive the IMGA Evening Report, please contact Jeanna Mar-
tin at jmartin@imga.org or 217-438-4642.  The IMGA Evening Report fee 
for non-members is $150 per year, or become a member today for a one time 
fee of $250. 

Stay Informed With The IMGA Evening Report 

Interstate Municipal Gas Agency 
Created BY Municipals FOR Municipals 

1310 West Jefferson, Auburn, Illinois 62615 
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Unprecedented lull in major hurricane landfalls-  
Continued from page 3. 
Major upgrades are in store for both GFS and HWRF by 
the time the 2015 season arrives, so hopefully we will see 
forecast errors decrease again. 
 
The 2015 hurricane season is now six months away, and 
the first three names on the list are Ana, Bill and Clau-
dette. Ana and Claudette are still original names from the 
1979 list (it will be their seventh use), and Bill has been 
in the list since 1997 (it will be its fourth use).  

2015 Roadmap to gas and electric coordi-
nation. 
Continued from page 2. 

stand and to position themselves for increased inter-
connectivity. 
 
 Milepost 1-Timing inconsistencies between the 

way natural gas is bought, sold, and nominated 
and electricity is offered in the day-ahead market 
will become more complicated than today due to 
the growth of intermittent generation and changes 
that are coming about how we price “reliability 
and contingency risk” in the power markets in 
order to adapt to the natural gas market model. 

 Milepost 2– While given a brief consideration, 
the coordination of the Power Generation 
“Socialized” market model with the Natural gas 
“Competitive” market model will focus on the 
details of cost allocation, who pays, and how the 
costs are recovered. There will also be a focus on 
an increased demand for improved regulatory 
policy to create cost-recovery certainty. 

 Milepost 3-The Roadmap includes more electric 
regulatory coordination between state and federal 
agencies regarding coal-to-gas fired conversions, 
gas supply growth, and infrastructure investment 
and coordinated state-to-state planning. Genera-
tors will have to manage the gas infrastructure 
and contractual and planning timing to meet EPA 
resource adequacy requirements-the responsibil-
ity is with the power generator. 

 Milepost 4-Expect to see increased planning for 
new pipelines and coordination between ISOs and 
power generators and regulators for cost recovery 
for gas infrastructure requirements. Pipeline ex-
pansion or any other type of additional no-notice 
flexibility needs to pay for itself (read: firm con-
tracts) or it won’t get built. Firm contracts are 
needed not only for new pipe, but also to keep 
pipelines in service. Cost to power customers will 
be determined based on the level of retirements as 
well as the location of the new gas-fired power 
plants in addition to rate design for cost socializa-
tion. 

 Milepost 5-ISOs will rethink how market clearing 
prices value “reliability” in a competitive day-
ahead energy market. To be reconsidered are the 
linkages to reliability unit commitments markets 
in light of developing pipeline contracting proce-
dures and subtleties to meet the need for eco-
nomical firm service. 

 Milepost 6-State legislatures and regulators and 
the ISOs will revisit the concepts of fuel procure-
ment prudence related to “least-cost,” “lowest 
cost,” and “best-value” as they relate to power 
generators’ reliability requirements and the ISOs. 
Also to be reconsidered is how energy reliability 
is “priced” in the day-ahead energy markets and 
coordination with real-time reliability unit com-
mitments. 

 Milepost 7-Expect ramp-up of concerns about the 
risks associated with natural gas contingencies 
such as emergency curtailment, delivery, and fuel 
planning practices as well as the operational chal-
lenges for electric renewables for ramp up, ramp 
down, dual peaks, multiple unit starts, intermit-
tency, and similar issues. 

 Milepost 8-The value of gas-fired generation ver-
sus other generation sources will engage a larger 
audience of energy resource types in order to 
manage power generation requirements for auto-
matic generation control, load following, and 
optimization and Security Constrained Economic 
Dispatch. Also to be considered are response 
rates/issues and the ability of power markets to 
co-optimize electric models. 

 Milepost 9-It will finally sink in that there are 
pipeline contractual, physical, and operational  

 limitations to electric powers’ “wish list” for “instant ser-
vice” that present pipeline capacity and pressures, pressure 
fluctuations, and re-pressuring challenges. Each pipeline is 
operationally uniquely configured, unlike the power indus-
try, which operates on parallel paths. 

 Milepost 10-Electric tariffs and ISO protocols will change, 
as they are the best vehicle for establishing penalties and 
incentives for gas infrastructure-related costs into the elec-
tric industry. 

 

Natural Gas Vehicles 
 
Natural gas powers about 150,000 vehicles in the United States and roughly 15.2 million vehicles worldwide. Natural gas ve-
hicles (NGVs), which can run on compressed natural gas (CNG), are good choices for high-mileage, centrally fueled fleets 
that operate within a limited area. For vehicles needing to travel long distances, liquefied natural gas (LNG) is a good choice. 
The advantages of natural gas as a transportation fuel include its domestic availability, widespread distribution infrastructure, 
low cost, and inherently clean-burning qualities. 
 
CNG and LNG are considered alternative fuels under the Energy Policy Act of 1992. The horsepower, acceleration , and 
cruise speed of NGVs are comparable with those of equivalent conventional vehicles. Also, compared with conventional die-
sel and gasoline vehicles, NGVs can produce some emissions benefits. 
 
There are many heavy-duty natural gas vehicles-as well as a growing number of light-duty NGVs-available from original 
equipment manufacturers. Qualified system retrofitters can also economically, safely, and reliably convert many vehicles for 
natural gas operation. 

 
Types of Natural Gas Vehicles 
 
There are three types of  NGVs: 
 
 Dedicated: These vehicles are designed to run only on natural gas. 
 Bi-fuel: These vehicles have two separate fueling systems that enable them to run on either natural gas or gasoline. 
 Dual-fuel: These vehicles are traditionally limited to heavy-duty applications, have fuel systems that run on natural gas, 

and use diesel fuel for ignition assistance. 
 
Light-duty vehicles typically operate in dedicated or bi-fuel modes, while heavy-duty vehicles operate in dedicated or dual-
fuel modes. On the vehicle, natural gas is stored in tanks as CNG. LNG, a more expensive option, is used in some heavy-duty 
vehicles. The form of natural gas used is typically chosen based on the range an application needs. Because it is a liquid, the 
energy density of LNG is greater than CNG, so more fuel can be stored onboard the vehicle. This makes LNG well-suited for 
Class 7 and 8 trucks requiring a greater range. 
 
In general, dedicated NGVs demonstrate better performance and have lower emissions than bi-fuel vehicles. Additionally, 
dedicated NGVs only have one fuel tank, so they aren’t as heavy as bi-fuel NGVs and offer more cargo capacity. The driving 
range of NGVs is generally less that that of comparable conventional vehicles because of the lower energy density of natural 
gas. Extra storage tanks can increase range, but the additional weight may displace payload capacity. 
 
How Natural Gas Vehicles Work 
 
Light-duty natural gas vehicles work much like gasoline-powered vehicles with spark-ignited engines. 
 
A CNG fuel system transfers high-pressure natural gas from the storage tank to the engine while reducing the pressure of the 
gas to the operating pressure of the engine’s fuel-management system. The natural gas is injected into the engine intake air 
stream the same way gasoline is injected into a gasoline-fueled engine. The engine functions the same way as a gasoline en-
gine: the fuel-air mixture is compressed and ignited by a spark plug and the expanding gases produce rotational forces that 
propel the vehicle. 
 
Many heavy-duty vehicles use spark-ignited natural gas systems, but other systems exist as well. High-pressure direct injec-
tion engines burn natural gas in a compression-ignition (diesel) cycle, where a small amount of diesel fuel is injected in addi-
tion to the natural gas to facilitate ignition. Heavy-duty engines can also burn diesel and natural gas in a dual-fuel system. 


