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Purpose and Objectives

Purpose

* Fresh look at future passenger and freight rail operations, capacity
needs and costs

- Identify strategic projects/infrastructure that mutually benefit
public and private rail stakeholders in order to win funding
opportunities

Objectives

* Forecast future passenger and freight rail volumes and demand out
to 2045/2050 including interim years

« Assess goods movement and intermodal facility capacities

- Identify necessary track capacity improvements with RTC software
 Develop cost estimates

« Develop funding strategies

- Identify strategic corridors to increase grant funding awards




Project Tasks

« Task1-Project Management

« Task 2 — Stakeholder Engagement/TAC

« Task 3 — Existing and Future Conditions

- Task 4 — Rail Simulations (Freight Counts)

« Task 5 — Cost Estimate and Funding Strategy
« Task 6 —Shared Use Strategy

« Task 7 — Strategic Corridors

« Task 8 — Final Report and Recommendations



Progress to Date

» Existing and Future Conditions

« Two TAC Meetings

« CTC/Metrolink Meetings

« 2019 Base Year Simulation

« 2028 Simulation

« 2035 Simulation beginning

- Three additional simulations
 Project completion February 2022



Rail Simulations

1) 2019 Base Year

2) 2028 Metro

3) 2035 Metroli
4) 2035 Metroli
5) 2045 Metroli

6) TBD
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Ralil Traffic Controller




What is RTC?

« Rail Traffic Controller™ is a state-of-the-art
software tool for dispatching and scheduling
trains

= |tis based on the familiar Windows™
standard interface

 RTC™ has been designed for use in both
real-time and offline-planning mode



RTC offers

« A superior methodology for scheduling and
routing trains

= A migration path to network operations
software, real-time systems

= Consistency of operation throughout a
railroad’s network

« Flexible dispatcher districts depending on
traffic levels



RTC’s unique network-oriented design
can provide system-level solutions

Advantages to this approach are numerous
v Any track layout can be modeled

v Yard and terminal capacity become integrated
with train schedules

v’ Dispatcher and yardmaster activities become
better coordinated

v’ Better allocate locomotives via integrated TPC
Reliance on HP per ton by district would become
obsolete



What does RTC do?

= Simulates trains running over a rail network
« Dispatches trains

« Optimizes dispatching and routing of trains to
minimize either delay or cost

« Generates train schedules
« Generates train delay reports
« Displays results in high resolution graphics
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Components of RTC

« User interface for dispatching trains

= Draw program for creating and modifying
networks

= Train Performance Calculator (TPC),
which can account for many variables,
Including different locomotive types

« Advanced and realistic meet-pass logic
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Offline applications of RTC

= Analyze effects of capital projects, such as:

v sidings, crossovers and bypass tracks
v double tracking

v new locomotives by type

= Optimize schedules based on either train
delay or cost

= Determine best time to schedule trains

= Determine effects of adding and deleting train
service
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Users of RTC?

Dispatchers
Service planners
MOW planners

Track engineers
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Sample RTC network of Chicago
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Zooms show detall, such as the arrival
and departure tracks at Newcastle

EARTC Version 1.91 [ [=[x]
Case Options  Network Time-distance Locomotives Trains TPC Dispatch  Animate Timetables Results About
=8| 8| Elmnlalm|e] =l=l=]e] o= elolel] Slelelml af H]E(e]
53075 528.84 FEDRO 53714 52543 52343 521 NEWCASTLE 5196 51747
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519.87
4209 4192
528.79 52719
520.02
Mouse mode : Select for inquiry or movement RTC coordinates: ( 164, 352) Current zoom number: 1
g8 Start| | [EMicrosoft Powe... |[B.RTC  Version... it A8 |[@= 1136 PM
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Network accuracy Is important because
the TPC depends on It.

Case Options MNetwork Time-distance Locomotives Trains TRPC Dispatch Animate Timetables Results About
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The data required to create an accurate
network Is generally available

_ocation of switches

_ocation of signals

~alled Equipment Detectors (FEDs)
Speed change points

Significant grade change locations
Significant curve locations
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Excessive network detall is unnecessary

« For example, yard classification tracks do not
significantly play a part in line capacity and
therefore should not be included in networks

« The extent of yard tracks should reflect the
ability of a yard to originate and terminate
trains at any given time

= Obscure storage tracks should also be
omitted
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User friendly interface permits quick
updates to location (node) information

=
=t _[=] =]
Case Options  Network Time-distance Locomotives Trains TPC Dispatch Animate Timetables Results About
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Track (network link) information interface
IS detailed but easy to use
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_ =] =]

Options  Network Time-distance Locomotives Trains TPC Dispatch Animate Timetables Results About
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The data required to create accurate train
performance is generally available

= Accurate locomotive performance statistics
v’ Tractive effort curves
v Dynamic brake curves
v Fuel consumption by throttle position
v Tonnage, length, etc...

« Accurate train consist
v’ Length
v  Tonnage
v’ Car types and counts
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Comprehensive interfaces for updating
ocomotive specifications

EARTC Version 1.91
Case Options Network Time

Locomotive characteristics

—General settings
&l &l 5lolalmlo] o]z d
Display of RTC locomotive types Locomotive type : ISD?OMAC Umler name : |[SD70MAC Number of axles : 63:
L
Horsepower at generator : I 4040 3: Horsepower at rail :I 33943: Maximum speed (MPH]) : 0=
ACHYOOT F40OP
ACS0B0 F4OP — . — . —
ACEO06T F40P Length (feet) : T40-= Width (feet) : 11.7 = Height (feet) : 15.5=
B30-T F40OP
B30-TA F53P Minimum empty weight (Ibs} : 381237 = Maximum gross weight (lbs) : 415000 =
B32-8 GP20
B39-8 GP30
B4#O-8 GP35 —Rolling resistance coefficients and maximum adhesion
c30-7 GP338
€33-7 GP38 Journal resistance constant : I 1.30 3: Journal axle resistance coefficient : 29.003:
Cc39-8 GP39
g:ﬂ:g gﬁﬁg Flange resistance coefficient : I 0.030 3: Lead unit air resistance coefficient : 0.002403:
DASH-9 GP40
DASH8320 GP50 Trailing unit air resistance coefficient : I 0.00120 3: Maximum starting adhesion ratio : 0.423:
SDO70MAC forces for throttle position: RUN 8 *
Speed base on left side. Last digit for speed across the top. Detail beyond 20 MPH is in 5 MPH increments.
Forces expressed in pounds. Example: the force at 13 MPH, would be in the row labeled 10 and the column labeled 3.
0 1 2 3 4 5 B 7 8 9
RUN 1 forces |
0 | 175000] | 175500 | 175500 | 175500 | 175500 | 175500 | 175500 | 172157 | 154125 | 139000
10 [ 126900 [ 117000 | 107830 [ 100072 [ 93811 || sveas | sze21 | 78012 [ 73883 | 70176 RUN 2 farces
RUN 3 fi
20 66838 [ 53899 _RUN3 foroes |
30 45100 | 38652 RUN 4 forces
RUN 5 fi
a0 33713 [ 29871 _RUNSfoross |
50 26775 [ 24134 RUN 6 forces
RUN 7 fi
60 22025 [ 20157 _RUN7farces |
70 lio RUN 8 forces |
|

@ Start| | [=Microsoft Pows... [[ELRTC WVersian... H [ RN S |® 12:15 AM




RTC output

« Time-distance diagrams
= Train performance graphs
= Timetables in the form of train sheets

= Video animation of past, current and future
train movements throughout network

« Detalled train routing and schedule reports

23



RTC’s time-distance plots contain
automatic train labels for clarity

EIRTC WVersion 1 95 = B3
Case Options Bletwork Time-distance Locomotives Trains TEC Dispatch Animate Timetakle BEesults Apout
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Terre Haute 280.30 = S A A TS— 7 —
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Guthrie 64.85——F d‘g = F éﬁ"é_ ALY Y Ay |
Cedar Hill 52961 £ / ' NN S h, |
: ’ i AN AN |
Courtland 41.77= A A i AN v 4 1
Amqui 24.91 Z;QAJ'jfi’#f;if o 17 :i: — \\\ \\ *Lf:,? -/ i /ij *f&g:
1 1 . ! 1 L -1
Radnor 826 b=l o e T — e — — - -= 4 . : ) & T
0:00 1 2 3 1 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2400
WEDNESDAY
Yved 24 Feb 1999 225726 C5X3 Time: YWednesday 4:16 Location: 328 mile(s) on line # 1 Chicago-Nashville CAPS
@ stan| @EMS-DOS Prompt | > kEDIT [[&ERTC wversion 185 fi-mm 10:57 Phd
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Scrollable timetables are automatically

produced

EARTC Version 1.91

Case Options  MNetwork Time-distance Locomotives Trains TPC Dispatch  Animate Timetables Results About
P =T N = e s T = e e = e e e N = = N R T =
Case: CSX3 Timetable for Chicago-Nashville 80-byte string of additional text for the current line.
Read-down westhound direction displaying 8 of 41 trains Read-up eastbound direction displaying 8 of 47 trains
597 2125 o595 0573 525 DE4sS 2529 0275 Location 2122 2120 548 G592 2155 Q214 e 535
tF 160 (& | ldep ez |dep we06:38 [dep e 15:10 |dep wier14ag dep Wie:17:09
dep We: 1747 [dep Uie:01:40 dep ife:01:23 Chicage arr a0z o0 | amite:08:33 | an e 18:05 | an e 1429 arr e 17:04
aniie17:54 | am e 4e amrien1:3 WP 195
[dep wei11:20 | 0L tres | dep Wero1 a0 dep We:01 52 ard Camtar by We:D2:01 | by WeDB:24 | by Wie17 56 | by We1420 by Wie: 16:56
MP 204
by et 1:24 by Wite:01:53 by Wre01:36 by Wfe:D2:00 | by WeDE:23 | by Wiei17:54 | by e ditg by Wie:
Tharmten Jet
MF 575
by et 1053 | by WerlE22 | by MieD2:22 by Wre:0Z:0d Baechar by Wife:0d:d | by WeDE:0d | by Wiei17:33 | by Wed 35T by e 16:33
MP 935
by te:1 208 | by e 137 | by Wie02:37 by Wite:02:10 S T oot
P &0.0
by We:12:21 | by We:18:50 | by Ve 0250 by We 0232 St fnne by We:01:14 | by We 0538 | by e 1703 | by We:13:28 by e 16:05
are:12:44 MR 777 dep We:00:52
rep e tozn | T WE1EZ | by Wenz3 by e 0Z:54 o P ety | B WEOSAT | by Wei19:41 | by We13.08 by e 15:44
are:13:40 | an We:19:19 | amiie03: 18 e 0300 MF 526 oo . 15 . i
dep infe:13:41 [dep We:19:20 | dep wre:n3:26 dep ie:0Z 01 Woodlandlet by 0002 | by Wei0S:08 | by Weil8:27 | by Wei2:53 By Wa
WP 86 .9
by et 03 | by Wer12:38 | by Mie:D3:4T by We03:22 e llingtan by TU:2353 | by Wedda | by we18:08 | by We2:36 by Wi 15019
12778
arr e 0417 HP 1057
by Wei1420 | by Wetgss | STUETC by Wfe:03:30 Rossuille by Tu:23:40 | by We0d35 | by We:15:54 | by ie:12:22 by Wie:15:00
i 12477
are: 1459 | arr We:20:32 | am We 0657 ar e 0433 MF 126.4 dep Tu:Z2:03 |dep We:0400 |dep MWe:15:15 | dep fe:11:494 dep We:13:53
[dep We:17:45 |dep We 20:47 |dep We:03:38 dep We: 04492 Canwville ar Tu:22:33 arrMe0Z:35 | arr e 14:42 | arr'We:11:29 arr e 12:53
2 ie 0926 M 1459
by We:18:48 | by WeT:19 | Lo\l g by We:05:20 RO by TuZ1:54 | by WeD1:54 | by We13:58 | by We:10:14 by We:11:55
o el=lnny
MP 160.5
. o . y dep Tu:z1:35 . g . dep Wie:11:37
by re:19:33 | by Wer21:35 | by Mie12:22 by We:05:34 E\;g:our‘\ o Tuigig | BY 0139 | by wei13:83 | by Wen9 59 a el 1:0d
MP 173.9
by rer1@iE1 | by Wer21:52 | by Mie12:40 by e 0552 Demey by Tu:20:49 | by Wied1:22 | by Wei13:24 | by WedS:d1 by Wre: 10056
4505
an e 1310 MF 170.7
by We:19:59 | by We:22:01 dap ife1318 by e 06:01 Teme Haute by Tu20:38 | by We01:11 | by We:13:12 | by We 09:30 by Wie:10:45
a0 ie 2026 MP 1592
by We: 2216 | by Ve 1342 by e 0618 Fimento by Tu:20:28 | by We 0102 | by We:12:01 | by We09:19 by e 1035
dep re:20:36 i
MP 201.8 dep e 2:33
by e:2 103 | by We22:32 | by Mie:13:58 by e 0634 Sullivan by Tu20:13 | by weino:s | P LTS by wenaios by e 10:19
o388’ s
MP 218.0
. . . 2 ire 0700 . i 4amn |dEP WE0S:33 e
by ez 1:25 | by Wer22:55 | by Mierld2z dep W07 B o;sm;:n by TuAS:52 | by Waid0:23 | by wisi11:50 | TSR PSS by Wre:09:56
MP 235.9
anrtiite 2201 antitte 0828 - e . e ; .
dop o oaan | BY Wei23:24 | by Wer4i52 dop o083 1 2;.;; by Tud@:25 | by Tu23:54 | by We:11:21 | by Wed 717 by Wre:09:20
MF 2443
are:23:50 arm e 1515 ar e 09:57 dep Tu:Z3:34 dep We09:10
dep Thooazs | DY WEESE8 e 1560 dep We: 1006 DQ’;‘;(;' by TuABAS |y aggn | by iert1:08 | by We 0T 06 arn We:0S:67
MF 257 .4
4 4 Gibson 4 4
RTC run @ 30 Movember 1998 0:23 Timetahle includes trains from YWednesday 0:00 until Wednesday 23:58 User : Eric ¥Wilson of Berkeley Simulation Software

|Mon 30 Nov 1998 100:23:50 | csxas

iﬁStart"J Microsoft Powe... | L. RTC Version...

|Timetable for current line: 1 Chicago-Nashville

| |
|@iE a8 [@= 1223AM




Timetable interface allows customized
schedules to be created

v MR
Case Options  Network Time-distance Locomotives Trains TPC Dispatch  Animate Timetables Results About

=2 =1 M= = % T el R e s N e 23 e 2 R =1 = R e =1

(%l Timetable parameters [ ]

Display parameters

Mc Current line : | 1 Chicago-Nashville] ﬂ Sort station : | 1200 Radnor j Title text : ‘SUfhyte string of additional text for the ¢
St.
w Detail level : |5. Arrival, departure, byes with alphanumeric days. Format is DD:HH:MM. ﬂ  Show station mileposts

c
We W Show siding lengths
Ro: Minimum number of route nodes for train inclusion : ZEI:

" Show meets and passes
Da 5 5 5
Dic Time parameters Point sizes
WE Begin day : ‘ 4 Wednesday j Begin hour : 03: Minimum point size : 63:
Cli
T End day : ‘ 4 VWednesday j End hour : 233: Maximum point size : 203:
Pir
= Timetable sort criteria and train types to be included
Oa ¥ Include train type sort keys Train class selection extremes
Ali & Include all train types  Exclude all train types
De W Include individual train sort keys
Gil
Ing Sort key Sort key Sort key Sort key
Ewvi 103: I~ Amtrak 503: ~ Autof/Parts 503: ¥ Coal Loaded 503: M Unit Empty xCoal/Grn
R - - = =
Blr,: 503. V¥ Commuter 503.  Priority Merchandise 203. I Coal Empty 503. ~ Road Switcher
Ha
No 503: W Guaranteed Service 50 3: ~ Thru Merchndise 50 5 F Grain Loaded 30 3: ~ Local
Cre
503: ~ Intermodal 50 3: ¥ Working Merchandise 503: VM Grain Empty 50 3: ~ MOV
Ca:
Gu 503: I UPS 20 3: ~ Special Service 50 =~ Unit Loads xCoal/Grn 50~ Yard
Ce
Co
Ra
0:00 1 2 3 4 5 6 T a8 9 10 11 12 13 14 13 16 17 18 19 20 21 22 23 24:00
WEDNESDAY
Mon 30 Nov 1998 00:22:24 CSX3 Time-distance graph for line # 1 Chicago-Nashville Zoom #0 of 0

555?ﬁ3tal’t| =|Microsoft Powe... ‘ L.RTC Version...

S AR |Gm 1222 AM
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RTC can bring significant cost savings
and improved service. It can...

= Minimize delays by optimizing schedules and
routing

« Reduce number of crews expiring on hours-
of-service

- Enable capital dollars to be spent most
prudently

« Improve equipment utilization resulting from
more predictable arrival and departure times
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Rail Carrier RTC implementation

= Build relevant networks

= Customize RTC to accommodate railroad
databases

« Develop railroad-specific cost functions

« Install RTC with service designers and
Integrators

= Install hardware capable of running large
systems
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Looking ahead, RTC can ...

« Provide a safe and feasible migration path
from off-line analysis to on-line network
operations

« Enable a consistent operating policy to be
Implemented throughout a network

= Assist In training of dispatchers
« Permit flexible dispatcher districts
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