NOVEMBER 10, 2017

WWW. RAILWAYAGE.COM

RAILWAY AGE

INDUSTRY SINCE 1856

SERVING THE RAILWAY

REPRINTED WITH PERMISSION
from WWW.RAILWAYAGE.COM

By WILLIAM C. VANTUONO, Editor-in-Chief
All photos by the author

Florida East Coast Railway has become the first North
American railroad to adopt LNG (liquefied natural
gas) for its entire line-haul locomotive fleet. FECR on
Nov. 9 officially rolled out its 24-unit fleet, consisting
of 12 pairs of back-to-back GE ES44C4s* with a pur-
pose-built Chart Industries fuel tender in between, at
Bowden Yard, Jacksonville. FECR, a Class II regional,
is also the first railroad to haul LNG as a commodity,
under a Federal Railroad Administration waiver.

“We are proud to be the first North American railroad
to operate its entire main line fleet on LNG,” says Fran

goes LNG

Chinnici, Chief Operating Officer. “We hope that our
efforts will help other railroads and industries with this
paradigm shift”

FECR says LNG is “a key part of [our] overall sus-
tainability objective. Natural gas is abundant, clean
burning and economical. Compared to diesel fuel, it
reduces locomotive emissions and helps improve the
environmental quality of the railway’s operations”
FECR has been operating with LNG since late 2015.
Raven Transport, a trucking subsidiary of Florida East
Coast Industries, also utilizes LNG, having converted



44% of its fleet to run on the fuel. As of October 2017,
FECR and Raven completed more 2,300 trips traveling
more than 850,000 miles while consuming more than
2.7 million gallons of LNG.

4 LNG, which has been tested as a locomotive fuel for the
better part of 25 years and is still under evaluation by

w: several Class I's, among them BNSE works for FECR

| both as a fuel source and a commodity, for two reasons.
| One, the FECR line-haul locomotive fleet is captive, op-
erating solely on the railroad’s Jacksonville-Miami main
line. Two, FECR has several sources of LNG: In addi-
tion to purchasing truckloads of the fuel on the open
market, Florida East Coast Industries affiliate New
Fortress Energy owns and operates a 100,000-gallon-
per-day-capacity LNG plant in Hialeah, near Miami.

(New Fortress Energy and another FECI affiliate, TICO
Development Partners LLC, have been planning to
construct an LNG plant at the south end of Titusville,
Brevard County. The $250 million, 200-acre facility,

! which would be able to produce up to one million gal-
lons of LNG per day, received a conditional-use per-
mit from the city in January 2015. However, site plans

B have not yet been submitted. One reason for the delay

appears to be a federal rule that requires an LNG stor-
age tank be at least a mile from the end of an airport
runway. New Fortress /TICO has submitted a request
to the U.S. Pipeline and Hazardous Materials Safety
Administration for a variance from that regulation,
because the site is about a half-mile from the southern
edge of a Space Coast Regional Airport runway. Resi-
dents from surrounding communities have mounted a
legal challenge.)

Reducing natural gas to its liquid form permits cost-
effective transport over long distances; experts say LNG
is one of the fastest-growing segments in the energy
industry, with a 10% to 15% percent projected annual
growth rate over the next decade.

The EPA Tier 3-compliant locomotives look no differ-
ent than GE ES44C4s, but their GEVO prime-movers
have been retrofitted by GE with its NextFuel"low-
pressure technology. NextFuel™ Natural Gas Retrofit
Kits “enable existing Evolution Series locomotives to
operate with dual fuel capabilities,” GE says. “This gives
railroads flexibility to run on both diesel fuel and LNG
with up to 80% gas substitution as well as run 100%

N diesel. Our NextFuel™ kits allow railroads to use natural
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gas as a fuel source, reducing emissions and potentially
reducing fuel costs by 50% while not compromising
performance”

The gas substitution method retains diesel for compres-

| sion ignition purposes. A 100% LNG engine would

require a spark ignition, like a gasoline engine.

The purpose-built, 149,600-pound (fully loaded) fuel
tender is what sets these units apart from conventional
locomotives. Specially designed and built by Chart In-
dustries, they consist of a cryogenic tank permanently
mounted in a railcar that looks a lot like an intermodal
well car.

But a well car it isn’t. It's much stronger, capable of
deflecting a side impact from a tractor-trailer without

 damage. the car also sports a center sill much larger

and heavier than a well car. Underneath, the carbody
has no openings where, in a derailment, an errant rail
that becomes a projectile comes up through the floor
and punctures the tank. The design was extensively
computer-modeled to simulate worse-case side impact
and derailment scenarios.

The cryogenic tank, secured to the railcar and protected
by a massive steel frame with collision posts, is like a gi-
ant thermos bottle. It’s really two tanks in one: An inner
stainless-steel tank within an outer carbon-steel tank,
separated by a layer of thermal insulation. Complex

i gasification equipment that takes the LNG and trans-

forms it into a gas for the locomotives’ fuel injection
system forms a web of valves and pipes. It’s a complicat-
ed setup—a real “plumber’s nightmare”—but it works
well, and safely. Safety features also include valves that
snap shut automatically if the LNG plumbing is dam-
aged, preventing leakage.

LNG content is determined by weight, not by volume,
hence the scales that are built into each fueling station.

W It takes 90 minutes to fill an empty tender. The tender
| car fuels its twin locomotives for up Lo 900 miles of

heavy-haul service operating at a maximum speed of 60
mph. That’s good for one 700-mile round trip between
Jacksonville and Miami, including idling time and po-
tential delays, with fuel and time to spare.

FECR, under FRA waiver, is also hauling LNG in ISO
containers. The final two photos show one of these
units loaded in a conventional intermodal flat car. The



railroad is currently moving LNG containers between
the liquefaction plant in Hialeah and PortMiami and
Port Everglades. As well, FECR is beginning to explore
additional opportunities around the transport of LNG
as a commodity.

*

D LMT 32,000 LB 1



