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Challenges and Barriers to Technology Implementation

... A Freight Rail Perspective
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Notwithstanding the Challenges & Barriers
... lechnology Helps Achieve Strategic Objectives
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Facilitating technology advancement in freight rail

... Alignment and Partnership will be key

Academia
« Continue innovation via Research & Development
 Ensure workforce readiness via rail-based curriculum

Regulatory
« Specify desired outcome, not how it should be achieved
e Balance regulation ... how much is too much?
* |Invest in transportation beyond highways

Private Sector
« Share best practices across transportation modes

* Realize that multi-modal transportation is a network of networks
* And that “coopetition” may be the root of mutual success

Thank you TRB for sponsoring this forum to facilitate communication & innovation
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Expanding Capital Investment
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Carbon Calculator

Intermodal Results Approx. tons CO,

Freight Information our total approximate COz emissions: 1

Commodity For this shipment, if this cargo were shipped by truck only: 20
Type AUTOMOBILE BODY PARTS, For this shipment, if this cargo were shipped by CSX rail onby: 1

Freight Weight 52 Tons

Truck average miles per gallon | 7 E|

Shipping by C3X can reduce CCy emissions by approximately 18 tons compared to
Mode of Transportation Mote, you may add up to three segments (see below). shipping by truck.

Segment 1 ¥ Click to Close

That equals:*
Select mode for segment

@ Rail
) Truck
CO=z emissions from the electricity use of

1 homes for one year. Dlﬂ
Transportation Variables
ar
Tons per Unit and Number of Units based on industry averages for commodity,
weight and mode of transportation. Tons per unit may be customized, if desired.
3 acres of pine forests absorbing

Tons per unit I'IE Mumber of units |3 carbon for ane year.

or

Distance

ongin GA [w] |Brunswick ] Removing the greenhouse gas emissions = 'fl:*r ‘_
or 1041 i = =

Destination |[MI [=] |Detrot =] of 3 passengervehicles for one year.
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Lowell Supersite
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Railcar Wheel Profile
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Vision systems provide 24/7 inspection & measurement

Current: Brake Shoe Measurement

Future: Coupler Securement View
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Wheel temperature using thermal vision
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Distributed acoustic sensor using fiber optic cable

e o over S0km —
Train speed is
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Stress Force Caused by Acoustic Wave
i
S ﬁrk.w,'ﬁ:}\'u';,\w."—;-f.nwwmwww
l 1 Strain
Coherent Light I I Coherent Phase-Modulated Light Commuter train leaving on welded Sound file of express
| B | rail approaching viaduct crossing train possibly crossing a
— the viaduct, then crossing points. point or rail gap.

Acoustic wave causes stress in the fiber cable
Stress causes noise (vibrations) that can be followed

as it moves along the railroad ) e M

Unique noise signatures allows for route cause - Event

determination : \?“*‘h"'d

Signatures (algorithms) correlated to known events :,

can identify: . DN"mf"d"‘ame‘

— Train presence, Flat Wheels, Broken Wheels, Dragging smeorjjmm |
equipment, Broken Rail, & Hot Bearings ’ 2:0"@ [m“jm ) e “ - » o " -

—  Signatures will be developed to identify these unique 5

events by comparing Springfield Supersite events to
Fiber Tests
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Energy Management

Consist
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Energy Management controls
the throttle position to
maximize fuel economy

Train | Em Full

Type Na
C  BRANTLEY ¢ 1174960 1377 13828 0.51 108425  -42.19
M KELSEY Bh 1320675 11666 11656 133 166 033 20304 1732
M KELSEY Bh 1320675 116656 11431 133 124 008 00413 72
M UPTOM Ja 1201458 11588 11565 0 0% o 0% 133 246 083 43935 16775
M UPTOM Ja o 1201458 11462 114.41 114 133 018 49262 13138
M UPTON JA 1201458 11462 11333 0 0% o o% 114 121 007 23665 4585
C  MURREY A 1172333 19073 14049 [1} 0% o 0% 201 185 008 63708 1959
C  STOKES IP 1199412 19073 140,21 [:} 0% o o 201 170 022 T4405 0078
C  EDWARDS b 1221526 1426 120.44 0.e 048 -0.32 105097 71112
C MEEHAN P 1041450 14126 139.49 [:} 0% o 0% 08 084 004 153828 6568
o FAN W 1z39101 14746 148.47 285 63% 6773 94% 1.31 105 026 40811 8983
C  ARROWOOD 1221697 147 .46 146 .58 0 0% o o% 1.2 1z 041 48289 -4277
C MWURRAYT A 1172333 10778 10472 088 086 002 141076 -3588
C  WHITE RA 1176051 10778 10602 0 0% o 0% 022 1 042 100076 13542
M  BURTON 1375000 10681 10203 §1.24 d43% 4219 24% 122 127 005 4811 2058
A DEUBER M 1201427 11838 11949 [:} 0% o 0% 124 159 035 93823 20543
A OLMER Jb 1673717 18188 17982 aQ o o o 1.29 145 021 73262 10615
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Mainframe MIPS Growth
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The Growth of Virtual Servers
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Storage Growth - Gigabytes
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