








Output from the RCM includes detailed reports on the
components and location of train delay, average train speed, and
the statistical confidence limits for the average train delay.
In addition, a time-distance plot which shows graphically the
movement of each train may be produced. A summary output for each

simulation is also available.

Data preparation for the RCM is easy and fast. As well, only
30 to 50 cpu seconds of computer execution time are required for a
typical one week simulation. Thus the model is suitable for
analysing a large variety of alternative plant capacity

improvement strategies.

To date, the RCM has been used to study alternative
theoretical approaches to double tracking and as an aid to design

the B.C. North Line.









Initially, our approach was to extend the BN Model. However,
the data_and program structure were found to be inadequate to
handle extensions to the level of detail required for our
purposes, particularly in the modelling of full and partial double
track. This has led to a rewrite of the code, although the
approach is similar. We have retained the BN concept of using a
front-end program to edit data and preprocess the run time and
delay calculations, and their method of approximating the effect
of signals by means of train headways. The RCM makes use of the
batch means method of testing for convergence of train delay that

‘'was included in the BN Model.



2. Terminology

Route: .

Terminal:

Subdivision:

CTC:

Switch:

Power switch:

Spring switch:

Link:

a railway line between two major train

classification centres.

any location where trains may originate,
terminate or be delayed for reclassification.
In the RCM, terminals may hold any number of

trains.

a railway line between two adjacent terminals.

centralized traffic control.

a control point on a railway line where

trains may pass from one track to another.

a switch which may be controlled from a

remote location.

a switch which allows trains in only one
direction to change track. Spring switches

may not be remotely controlled.

a section of railway line between two

switches.



Single Link:

Passing Link:

Double Link:

Crossover:

Turnout:

Turnout speed:

Lateral turnout:

a link which may be occupied by trains in one

direction only at a given time.

a link composed of two or more tracks which

allow trains to meet or overtake.

a link composed of two tracks which allow
trains travelling in opposing directions to

operate concurrently.

a section of track between two adjacent
double links which allows trains to cross
from one track on the first link to the other

track on the next link.

a short section of track located at a switch
which allows trains to turn onto a parallel

track.

the maximum speed at which trains may cross a

turnout.

a turnout at which only trains taking the
diverging route are required to travel at the

turnout speed.



Equilateral turnout:

Junction:

Train class:

Group of trains:

Schedule of trains:

a turnout at which all trains are required to
travel at the turnout speed. At equilateral
turnouts, both routes diverge though usually
to a lesser degree than at lateral turnouts.
Hence, the turnout speed at equilateral
turnouts is generally higher than that at

lateral turnouts.

a switch at which trains may enter or leave a

subdivision. -

a named list of train running and breaking

characteristics.

a set of trains having the same train class,
origin and destination that are generated at
times derived from one of three possible

types of user specified distributions.

a set of trains having the same train class,
origin and destination that are generated at

times directly controlled by the user.

s TR



Headway:

Outage:

TPC:

TPS:

Specfile:

minimum time permitted between two trains
departing a switch in the same direction.
Headways are determined by the

characteristics of the leading train.

the removal from service of a track for some
maintenance activity. Outages begin and end

at user specified times.

train performance calculator. Program for

determining minimum running times of a set of

train classes over segments of a subdivision.

reformatted output from TPC.

a data file containing the user specifica-

tions for an RCM run
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3. Details of RCM Capabilities-

3.1 Plant

The mainline modelled by the RCM is considered to consist of
a series of links (control blocks) connected through switches.
Several types of link may be modelled: one main track (single
link), one main track with multiple sidings (passing link), two

main tracks (double track) and intermediate terminal.

Switches to sidings may be power or spring switches. The
length of a single link and of the main line of a passing link is
the distance between the switches at the two ends of the link.
The is taken to be the

y unless it is overridden by the user.

Turnouts to a double link from a single link may be
equilateral or lateral to either side of the single track. The
lengths of each track of a double link are taken to be the
distance between the two end switches, unless overridden by the
user. The minimum run time on both tracks is the same, calculated

from the TPS data. Right hand running is assumed on double track.

Junctions can be specified at any switch. 1In single track
sections the junction is assumed to be connected to the mainline,
but in double track sections a junction can be specified as being
connected to one or both tracks for each direction of trains

entering the subdivision at that junction.

S ———— gy



The speed limit of all switches is included as input data. This
is used to calculate a turnout delay, which is applied to all

trains taking the turnout at the switch.

Terminals are assumed to be sufficiently large to hold all
trains which the dispatcher is unable to>dispatch. The model also
makes use of terminals to hold trains when there is an impassable
track out-of-service on the subdivision ahead. The user may
specify the number of tracks in a terminal causing the simulation
to restrict the number of trains held for outages. However, if
the dispatcher deems it infeasible to dispatch trains (see Section
6.3) the stated capacity may be temporarily exceeded. Output
reports include’a frequency distribution of the number of trains

at each terminal.

The basic plant data is referenced by switch milepost and
entered in the specfile in the "Plant Configuration" table.
Siding and double track exception tables allow the user to
override the standard track lengths and to specify single
crossovers. The configuration of junctions is specified by means

of data in the "Junction" table.
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Group trains allow the user to create many similar trains with
departure times chosen by one (or all) of three different methods:
random, weekly distributed and evenly distributed. For the random
method, the user specifies only the number of random trains per
day. The simulation schedules these trains at inter-departure
times chosen from the exponential distribution, equivalent to
random departures. The number of trains departed on any
particular day may differ from the number specified but the
average will approach this number as the simulation progresses.
To use the weekly distributed trains the user must prepare a table
giving the percentage distribution of trains by day and by period
within each day, the periods are user-defined. The daily number
of trains to be created by this method and the table to use are
specified. For each simulated week exactly seven times the daily
number of trains are created. Their departure times are set
according to the specified distribution. The evenly distributed
trains allow the user to specify trains which are approximately
evenly spaced during certain times every day. The user specifies
the number of such trains, the time of the first one and the
interval between successive train departures. Randomisation about
such times may be achieved by giving a non-zero standard

deviation.

Scheduled delay at any station may be specified for any group
or schedule. The station is specified by milepost and the station

time by a mean and a standard deviation.

— - = a—
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3.3 Headways

In the Route Capacity Model, separation between following
trains is maintained by the use of headway times. These times are
train class and switch specific. A train is allowed to leave a
switch only when the headway time of the preceeding train has
elapsed since the departure of the preceeding train. This models
the effect of the first train clearing the signals behind it. The
advantage of this approach is that the specific locations and

types of signals do not need to be input or modelled.

The RCM also has the capability to model absolute block in the
case of a plant consisting of single track with sidings. For this
case, the user inputs headway values of zero and a train is

allowed to proceed only when the block ahead is clear.

The input of headway data has been designed so that user
effort is minimized. First, headways for single track and double
track are entered in the "speed class" table. These values are
applied to all switches where that class of train enters a single
link or a double link, respectively. If the headways are
different at certain switches they are supplied, by switch and

train class, in an override table.



- 10 -

3.4 Maintenance

Scheduled track outages and slow orders (TSOs) are modelled

by the Route Capacity Model.

Any track may be taken out-of-service by an entry in the
"Track Outages" table. Required parameters are the location of
the track, the time that is to be taken out of service and the

length of time that it is to remain out of service.

An outage may be repeated a certain number of times at
specified intervals. If the outage is impassable, for example a
'single link or both tracks of a double link, then t;ains are held
at the closest terminal and released in priority order just in
time to reach the track when it returns to service. A user option
exi :s to cause an outage to delay until trains that are already
on the subdivision have crossed the affected track. Several

outages may occur at the same time.

Slow orders are specified by the end mileposts, speed, start
time and duration. A slow order may overlap a switch and may be
on any track other than a passing track. At any location, slow
orders may overlap in time: the most restrictive speed will be

used at the appropriate time in the simulation.
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3.6 Miscellaneous run options

The user specifies the maximum duration of the simulation,
the start statistics time and the level of confidence in the
average deiay that is required.' Section 6.8 contains a detailed
explanation of the application of these parameters and typical

values are contained on the Master specification file.

Random numbers are used by the simulation to create group
trains and to determine the scheduled delay to both scheduled and
group trains. The user specifies a random number stream from 1 to
10. Choice of the same random number stream and the same train
data in two simulations causes generation of the same trains in

each run.

The user may select to optimise ..cets, or dispatch on a first-
come first-served basis and also specify whether overtakes are to

be allowed.

Another option allows the user to specify that an outage is to
be delayed if any train on the subdivision would be trapped by the

outage.

e g
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Further options control the quantity of output produced by the
RCM. The detailed front-end reports, (headways, run times, delays
and switch clear constants), may be suppressed. Output of
individual train movement times and delays may be requested, or

not.

3.7 Optional train commands

In certain circumstances, it may be desirable to alter the
decisions of the internal dispatcher. This can be accomplished,
after a trial simulation, by supplying train specific commands
through a "Command File". One available command is to hold a
train at a switch until a given time or until a certain other
train has passed. Another command allows the user to force a
train to take a certain track. These commands are sufficient to
allow the user to force a meet or overtake to take place in any

desired manner.

Details of the method of using this feature are available in

the User Procedures documentation.

- ———— g
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4. Computer System Overview

The RCM is based on two SIMSCRIPT II.S5 programs. The first
of these, referred to as the front-end, uses none of the SIMSCRIPT
ITI.5 simulation features; it simply preprocesses the RCM input
data. This input consists the eastbound and westbound TPS files
and the user-prepared specfile. The front-end module performs the
following actions:

- reads the specfile and TPS files,

- prints an echo of the input data,

- calculates, for each train class listed in the specfile,

the following:
- minimum switch to switch running times,
- switch clear times,
-~ delay due to acceleration and deceleration at
each switch.

- prints the calculated times,

- prepares a "Plot Specification" (pspec) file from the

plant data and

- writes plant and train data and the calct ated times on a

work file to be used by the RCM simulation program.

The second RCM module is an event-based simulation. Input
data to the simulation program consists of the work file prepared
by the front-end and an optional command file prepared by the

user. The simulation performs the following actions:

=TT
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- reads the work file,

- converts the plant data to an internal

- representation,

- creates the specified trains,

- simulates the movement of each train across the route
and

- prints a report of the train delay statistics

accumulated during the simulation.

During the simulation, the delay to each train and the arrival
and departure times at each switch for each train are recorded on
.two data files. These files are used by two optional post-
processing programs. The first of these uses the batch means
method to detefmine an independent interval estimate of train
delay. The second program creates a time-distance plot which is

used for visual evaluation of the simulation performance.

Complete system documentation is in Transportation Planning
System's documentation library. The system is shown schematically

in the following figure.

———————gy
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Finally, the front-end prints the number of errors detected
and writes all of the data necessary for the simulation module on
a work fiie. Also prepared is a "plot specification" file with
data used to draw the axis and write the heading on the time-

distance diagram.

-_—— - ——



- 21 -

6. Simulation Design

6.1 Introduction

The computer program used to determine train delay in the
RCM is a discrete-event simulation. 1In such programs, a simple
variable is used to represent the point in time being simulated.
Events, which represent changes in the state of the system, are
scheduled to occur at some future point in time. The simulation
then progresses by setting the artificial system clock equal to
the time specified for the event with the lowest scheduled time.

Each event also has associated with it, a specification of actions

to be performed when the event is activated. As an example, it is

possible to think of a simulation for moving trains which consists
of a single event; the event called train arrival, is used to
represent the arrival of the head end of a train at a switch. The
train arrival event performs the following actions:
- sets the variable representing the train
position equal to the number of the switch
that the train is arriving at.
- calculates the time required to run to the next
switch and
- schedules another train arrival event to
occur at a time later than that indicated by
the artificial system clock by an amount

equal to the calculated run time.
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Of course most simulations employ many more events; the RCM for
example, uses 24 different events. The most important of these,

are discussed in Section 6.2 - 6.7 below.

6.2 Train generation

Two events are used in the RCM to generate trains to be sim-
ulated. The first event causes one new randomly distributed group
frain (see Section 3.2) to be added to the simulation. Each such
event then schedules another identical event to take place; the
.time interval between successive random train generations is

chosen from an exponential distribution.

The other event related to train generation occurs at the
beginning of each simulated day. This event may cause three types
of trains to be added to the simulation. First, one train from
each user-specified train schedule which includes the day
currently being simulated is created. As well, the specified
number of evenly distributed trains are created. Uniike the
randomly distributed trains which are scheduled to arrive at the
origin switch when they are created, the schedule trains and
evenly distributed trains are scheduled to arrive at a time later
in the day. The exact time is determined from the user specified
base times and standard deviations. The latter permits a random

deviation from the base time to be used.

-_—— — e —
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The third type of train that may be created at the beginning
of a simulated day is a weekly distributed group train. Such
trains are added to the simulation on the first day of the
simulation and every seven days thereafter. On such first days of
the week, the user-specified number of weekly trains are created
and their departure times are determined from the user-defined
distribution table. The arrivals at the origin switch are then

scheduled.

6.3 Dispatching logic

In the RCM, each train movement is controlled by a portion of
the program calied the dispatcher. Every train that arrives at a
switch must use the dispatcher to determine what successive action
should be taken. The dispatcher must decide whether to:

- advance the train on the mainline,

- advance the train on an alternate track or

- stop the train.

To make such a decision, the following tests are performed:

- determine if the switch in front of the train is
occupied by another train,

- check if there are any orders to hold the train; such
orders may be specified by the user or generated
internally,

- if the train is leaving a terminal, check if there are
any outages that could delay the train. (see Section

6.6)
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- for each accessible track on the next link, check if
it is possible to advance the train on the track.
_ This involves the following tests:
- check for opposing trains on the track,
- check if the track has been removed from service
by an outage,
- if the track is a passing track
- check if the track is long enough to hold
the train and
- check that any weight limitation on the

track is not exceeded,

- ensure that the proposed move does not lead to
infeasibility, ie. a situation in which opposing

trains block each others forward progress.

- for each track found to be acceptable by the previous
test:

- determine if any higher priority following train
should overtake and |

- determine if there is any opposing train that

will be delayed by the proposed move. If the

opposing train has lower priority it is ignored;

otherwise the train will be forced to take

another track and/or ordered to wait for the

opposing train.
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A turnout delay is applied to trains that:
- enter a subdivision at a junction,
- enter or leave a passing track,

- enter or leave a double link over a turnout or

- use a crossover between double links.

An acceleration delay is applied to trains if no turnout delay

has been applied and if the train is stopped.

Finally, a deceleration delay may be applied to trains when
the dispatcher decides to hold a train at a switch. 1In addition
to the various delays, a user-specified scheduled stop time may be
added to the train running time. This method of calculating run
times is used to reduce the amount of detailed input to the model
and to reduce the computational effort required. During temporary
slow orders however, more detailed calculations are necessary.
Since any combination of slow orders may be present on a track at
a given time, the run time over the track for each train class is
recalculated whenever a temporary slow order begins or ends. When
all slow orders on a track have ended, the run time reverts to the

TPC minimum running time.
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6.6 Maintenance activity

Maintenance activities include temporary slow orders
(described above) and track outages. Two types of track outages
are distinguished. 1In the most severe case, all tracks on a link
are removed from service. This type of outage may cause trains to
be held in a terminal until the capacity of the terminal is
exceeded or until the trains may run without being delayed by the
Qutage. For the second type of outage, one or more tracks are
left in service and trains are not held directly. Of course, the
outage may reduce the plant capacity to such an extent that trains

"are held in the terminal because of infeasibility.

Three events are used to model track outages. The first event
activates the outage. This causes the dispatcher to determine if
trains leaving a terminal will be delayed by the outage. It
preceeds the actual beginning of the outage by a time equal to the
running time of the slowest train from the terminal to the outage.
This does not however, ensure that all trains previously dis-
patched will not be delayed because of the outage; the possibility
of unscheduled delay due to interference by opposing trains is not

explicitly taken into account.
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The second outage related évent causes an outage to begin.
Several circumstances however, may prevent an outage from actually
starting at the scheduled time. 1In the case of an outage of a
completéflink, the user may have specified (in the option list)
that outages are to be delayed if there are any trains on the
route that must cross the link being removed from service. If any
such trains are found, the ouﬁage is delayed until they have
crossed it. In the case of a partial outage, it is possible that
removal of the track is infeasible because of prior commitment of
trains to the track. The outage will then be delayed until the
situation is resolved. Finally, the presence of trains on any
track being removed from service will cause the outage to be
delayed; no further trains are allowed on the track even though
the outage is'not actually started until the track is cleared.
The final event concerned with outages restores the outage tracks
to service when the user-specified duration since the scheduled

begin time has elapsed.

6.7 Train termination

In the RCM, trains are terminated when their tail end has
crossed their destination switch. Several actions are performed
by the termination event. First, the delay statistics accumulated
by the train during its run are added to the overall statistics
being accumulated for the simulation. Then, the arrivai and
deparfure_time of the train at each switch is recorded for later
use by the plotting program. Finally, the train is removed from

the simulation.
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Additional monitoring of the simulation is available through
the use of the trace feature. The level of detail and time
interval for each trace may be specified by the user. At the
beginning of the simulation, a trace begin event for each trace is
scheduled to occur at the specified simulation time. Since
multiple, overlapping traces are possible, output is produced at
the level of detail indicated by the highest index of the
activated traces. The end trace event occurs after the specified
trace duration has elapsed; it deactivates the trace and resets

the value of the trace index.

6.11 Simulation end

Two methods of ending the simulation are provided. The
first, described in Section 6.7, will occur when, during the
course of convergence tracing, the calculated interval estimate of
the overall delay is found to be less than the user-specified
precision. To provide for the possibility that the required
precision is not achieved within a reasonable time, an end
simulation event is also scheduled at the beginning of the
simulation. It will cause the simulation to terminate after a
user-specified maximum number of days have been simulated. 1In
either case, the end simulation event prints the output reports

described in Section 7.
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7. Qutput Reports

7.1 Detailed Reports

The RCM output consists primarily of an analysis of the
delays incurred by simulated trains. This analysis is presented
in the form of a series of reports. An example of these reports

is shown in Appendix II of this report.

The train statistics report shows, for each subdivision, the
breakdown of train delay for each class of train, for group and
‘schedule trains and for trains in each direction. Three
components of train delay are reported. Scheduled.delay includes
time spent at user-specified station stops; offline delay includes
unscheduled delay in terminals and at junctions; online delay
includes accelerataion, deceleration, turnout, meet, overtake and
scheduled delay. In addition, the unscheduled delay per train
mile and overall average speed is reported for trains on each

subdivision.

The link statistics report shows for each subdivision, the
delay incurred by trains at various plant locations. Offline
delay at each terminal, delay on the mainline of each link and
delay incurred in sidings on passing links are given in hours per
day. This report is used as an aid in identifying plant

bottlgnecks.
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The terminal statistics report gives a detailed account of
delay to trains in each terminal. Included are the average,
maximum and standard deviation of train delay and the average
maximum and standard deviation of the number of trains in the
terminal. These statistics are reported for trains in each

direction as well as combined for each terminal.

In addition, the distribution of the number of trains present
in the terminal is shown, and a histogram of the delay in the
terminal is displayed. The terminal report shows the utilization

of each terminal and gives an indication of saturation.

The crew statistics report shows the distribution of running
times for each subdivision. The running time includes delay in a

terminal.

The daily statistics report shows the distribution of total

delay per day.

The meet statistics report shows the distribution of meets
between opposing trains at sidings per eight hour shift. This

report serves as an indicator of dispatcher workload.
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Terminals are not modelled in detail by the RCM. Particular
problems are that trains are not queued on line on the previous
subdivisiSh when an intermediate terminal is filled to capacity
and that terminals usually release large fleets of trains when an
outage terminates. Although these effects affect operations and

may appear disturbing on the time-distance diagram, it is unlikely

that they have a large effect on the average delay per train.

The dispatcher in the RCM has no global policy. Rather, each
meet is resolved in the "best" manner considering only the first
train in each direction that is involved in the meet. Generally,
the resulting dispatching is very reasonable but in extreme
conditions thislmay not be the case. It is left to the user to

check the train time-distance diagrams for reasonableness.

On double track sections, the single minimum run time from the
TPS file is used as the run time for the train on either track.
The simulation assumes right hand running on double track. A
small timing inaccuracy occurs when a train takes the left hand

track to overtake or to bypass a track which is out of service.
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9, Possible Enhancements

Currently, the user cannot assign priorities to individual
trains. All trains in a train class have the same priority. The
ability to override the class priority for certain trains and to
change this priority by location would allow modelling of work and

ballast trains. This extension would be easy.

Generally, the current methods of specifying engineering work
require a large amount of manual effort on the part of the
user. At the presént state of development this appears to be
unavoidable. However, several labour saving options could be
developed. These could include the provision of an outage
priority, (an outage would not interfere with trainé that have a
higher priority), modelling of special trains such as a rail
grinder and the capability of specifying a major work program
(which would automatically trigger a train track outage, a siding
outage, a work train, a ballast train and trailing TSO). These

extensions would require a significant amount of development work.

The RCM currently produces a single time-distance diagram for
a route. If the model is to be used to simulate a long route,
diagrams by subdivision and a compressed diagram for the route are
desirable. This could be accomplished by minor changes to the

simulation and plotting routines.

The RCM was designed with a view to modelling double track
sidings. The data structure will support this feature but the
program is not yet complete. If required, this extension could be

made.
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SUITCH WHeRE THIS T2AIN CLASS
YIS APPLIED TO EVERY SWITCH

LT TRACK. DIFFERENT MECADWAY
JITCHES USING THE HzADWAY

[
TR

VELUES MAY SUSPLIES FOR 5oLCT
CVEZURIDE TAELT BELCU.
AT SUITCHES Ui Tue

HZIADWAY IS ZzZ0, THE MODEL ASSUMES THAT THERE
SIGM=LS T THZI BLOCK AHZIAD ANLL DILPATCHES
N THE B'ﬂfﬁ I3 CLEAR.

ARE RO INTEREICIAT
FULLUJTHM TRATHS W/

3. HIGHE® PRIJATT- NUN ORITY

3. EACH SPEED CLATS MJST LT FCE ITS DIRECTION
4, TRAIN TYPC-= ¢-"SGL, E-EXP, 7-rRT. J-UNIT.

o k%






5.

¥ ok e

SUGGESTED NAMING CUNVENTION:-

FIRST LETTER TRAIN CLASS (EXP,PICR,FRT,UNIT)

SECOND LETTER  VW/P (LASS (A-.52.5-.093,0-.044,D-.00,E-.06,F-.87.C7C)
THIFD LETTER DIRLCTIGH

FOURTH LETTER LASY DIGIT W/r

RANTON TRAINS ARE GZHERATCU USING ZWPONEMTIALLY DISTRICUTED
DESANTURD TIMIS. O THE AVERLGE THZ NUM3ER RARDO!N PER DAY WILL
LELYE DAILY.

NUM2EX DISTRB TRAINI IS ORE SEVENTH OF THE NUMBER OF TRAINWS WHICH
LR 70 Bz GENERATID EACH WEZ. ACCIRDING TO A WeEELY DISTRIEUTION,
THE TAZSLE FOR WEEKLY GIVES T4T TASLE NUNBER OF THL DISTRIBUTION TO
BL USED FOR TnESE TRAINS.

EVENLY DIZVRIBUTED TRAINT LEAVI AT THE FiRST TIME AND THEREAFTER AT
THZ STATED INTERWAL APART, SU2JECT TO THE SPECIFILD STANDARD
DEVIATIQIIMINATES ),

IF TRT MUMDER OF EVeW TRAINS IS5 NOIN-ZERG, DATA IS REQUIRED IN THE
MZ XY THRLEZ COLUMNS.

THE FIRST 5SW. AND LAST SW. ARI USzZD TO SPECIFY THE MILEAGE AT WHICH
THE TRAIME ENTERK ARD LEAVE THID SJ2IDIVISION., ZERO VALUES WILL
DEFAULT 70 TH: AFPROPRIATE EHDS OF THI SUEBZIVISION.







TRAIN Wz 01 AVIR, S
GROUP SWITCH S5TUP HERY
ENC CH4 1EAL REAL MIN. REAL MIN,
K37TLS
1. THE IST &, ITCH DEFINES THE LENK 2 WHICH THdE TRAIN(S) WILL 3TOP
2. TRATE GR("“'7 MAY BE LtLL., EAST. WEST OR A GROUP NAME DEFIWED ABOVE
TRETT GROUP OF ALL. *AST OR W"ST G JES D7LAY TO ALL,ALL EAST OR

Aol Uc>1 <ROUY TRA IS i JIDDEM BY LATEFR ENTRIES.
3. MATY STOFL MAY BE u._CIF‘IU Fad AAE GROUP(InCLUDIMSG ALL L EAST . WEST).

* ¥ Wk






HEACWAYS BY SWITCh AND CLAZE

SPEED SWITCH HEADWAY
CLATS MILTAGE VMIE
END CHdT REAL RELL
ROTES

i THESL HIAIZUAY OVERILZ THE SPEZ3 CLASS HEADWAYS APFLIED AT ALL SWITCHES



SLOW ORDER HEADWAVS BY SWITCH AND CLASS
SPEED SWITCH HEADWAY
CLASS MILIAGE MIED
EI'D CHS REAL REAC
NOTES
Lo DEFAULT Stou O2DER READVAYS ARCZ
ceNTRIES IMN THIS Tacic OVENIDZ
2. CLALS
THE SPECIFIED SLOW
* ok ok

REGULAR HEADVAYS

THZSZ DEFAULTS.
OF ALL.EAST UR WEST CAUSEZES ALL,ALL EAST OR ALL WEST TO HAVE
DRDER HEADWAY A

~l

TH!S

AFTER OVERIDIS
SWITCH.















APPENDIX 11

2CUTE CAPACITY MODEL INPUT DATA

VERSION 1, RELFASE 1, 19 OCT 1981

SFECIFICATION FILE - ROUTE CAPACITY MODEL

TITLE:DEMONSTRATION

EASTEOUND TPS:DUMTRMFE

WESTICUND TRS:DUMTRMNIW

RULZS FOR PREIPARING DATA TABLES

SSSSS READ THe NOTES CAREFULLY ST388

& Wi -

CLASS NAMES MUST BEGIN IN COLUKW 1 VITHIR TABLE
. ALL COLUMNS OF A tIlFE MUST HAVE ENTRIES
GENERALLY, & WILL GIVE THE OBVIOUS DEFAULT
5. THZ END CAFRD OF EACH TABLE GIVES THZ RCQUIRED DATA
A CHARACTER FIELD MAY CONTAIN WUMBEIRS
A REAL FIELD MAY BE INTEGER, EJT NOT VICEZ VERSA
A REAL OR INTEGZR FIEZLD MLY NOT CONTAIN CHARACTERS
6., COMMEMTS WITH A "." 1w COLUMN 1 WILL NOT BE PRINTED
7. ALL SVITCH MILEAGES &RE REAL EG. 78B.23
8. AHY TABL%Z NOGT REQUIRED MAY BE OMITTED BY INSERTING IN COLUMN 1

"NO X{AKKNRKXXKRR".

DO NOT MOVE O2 KREMOVE ANY LINE ZEGINNING WITH
. ANY NUMBER OF LINEZS (SR NOMNEZ) MAY EF INSERTED

OR ***%* GR EN3J

IN TAZLES

9. ARY REFEREMIZ TO ANY LINX IS REFERRED TO AS BY ITS

o~
>

TYPE

WESTWARD MILEAGE



TEGIMNING

1278.58
289,15
.15
4/229.8%
F/2G1,85
5/229,55
7/242.55
8/241.25
9/223.23
19/231.95
11/223.9%
12/7213.35
13/2€5.35
14/204.85
15/1¢5.C5
16/194.75
17/135.75
18/125.45
167177 .45
20/176.15
21/7188.15
22/1£3.55
23/1482.25

E

24/138.25
25/126.20
26/128.99
27/:20.58
28/119.68
25/111.63
38/11€.30
31/152.30
32/161.02
33/ ©€3.89
34/ 231,70
35/ ¥3.79
35/ 32.4%
7/ 74.48
38/ 73.19
337 £3.18
40/ 63.80
41/ 55.8¢
42/ 34.50

PLANT

OF TRASK

SIVITM

S1@
S110T2
Sl1z
§13&5
S14
S15%6
S16
S1787
S18
S$1388
S28
S21DbT3
sz2iov
S23WITRM
ND OF £Us

SZ24EITRM
$2559
S26
S2781%
S28
S23¢811
S30
331812
S§32
$33513J
S34
SI5814
§36
§$37%15
S$33
§39816
S4f
541817

S42

CONFIGURATION

SWITCH

TYPE

oIVl

W UVOVDOVVYVUVVOTVVODVDDOVOUVDOVVVOVVOUO

VOV VUVUVOUVOVOVTUVVUOVOUUTUDODDOMOOO

TRACK TO TURNOUT TURNQUT

EAST

AT DV TLNTNTITOLICTCULTULTVTOWM TGO

ION FIRST

Il VLT VY TWTLTL) VLT TN TN

SPEED

15.90
45.09
15.00
15.00
15.900
15,83
15.00
15.2/7
15.00
15.07
A5 .00
A5, Q77
15.63
15,00
lo.0r
15.00
15.9/7
15.L7
15.273
15.00
A5 .43
AS .04
15.09

15.95
12.00
15.67
15.04
15.07
15,09
15.97
15.087
15.93
15.03
15,8/
15.4873
15.0/9
15.8/
15.073
15.073
15,003
15.83
15.00

TRACK

NORT
MORT

NCRT
HORT

NORT
BOTH



43/ 46.50 S43S18

y P P 15.99
44/ 45.20 St4 P S 15.989
45/ 37.20 S45%1¢ P P 15.89
16/ 35.95 S46 P S 15.00
47/ 27.30 S47528 P P 15.90
48/ 26.60 S48 P S 15,90
49/ 18.60 S4952 P P 15.84
58/ 17.20 $38 P H 15.07
51/ 9.30 S31%22 P p 15. 60
52/ 8.06 S5 P S 15.80
53/ H. S53:TRM P T 15.089

END OF SUBJIVISION StCOND

END OF TRACK D&LTA

ACK TO EAST MAY BE ONE OF THE FOLLOWING:

= SINGLE.P = SINGLE SIDING,D = DOUBLE,T = TERMINAL,

PN = N PASSING TRACKS

IF "TRACK TO EAST' HAS "T" THt TURMOUT TRACK COLUMN MUST CONTAIN
THE HAME OF THI SUBDIVISION WHICH ENDS AT THIS MILEPOST.

2. STATION NAMZIS MAY [OT CONTAIN BLANKS

3. RIGHT #AN2 RUNLING IS ASSUMED FOR NGOW

4. TURNOUT TRACK MUST BE SPECIFIED AS HORTH,SOUTH OR BOTH AT BOTH ENDS
OF DOU3LE TRACY.
IF TUIKOUT TRACK IS NORTH ,TRAINS TAKING THE (ORTH TRAZK WILL DELAY
JEOTURNDUT TRACK IS SOUTH ,TRAINS TAKING THE SQUTH TRACK WILL DELAY

5. OVERTAKXING TRAIMS WILL TAK:z RIGHT HAND Or BEST TRACL

ES
1. TR
S

DIFAULTS (MAY BE OVERINDZIN RY TABLES BELOW)
SIDING LENGTH = J2ISTANCE BETWEEN SWITCHES LESS 828 FEET
DOUBLE CROSSOVERS ARE ASSUMED
. NORTH AND SOUTH TRACKS EACH RAVE
' LENGTH = DISTANCE BETVEEN SWITCHES LESS 823 FEET
4. TERMINALS HAVE INFINITE CAPACITY

G N v



TERMINAL DZISCRIPTION

TERMINAL MILEASE TRACKS TRACKS TOTAL
NAME WEST EAST TRACKS

BEGINNING OF TERMINAL TAELE

WTRM 278,39 o 5 5
INTTEM 143.25 3 2 4
ETRM J. 6 ] 6
END OF TERMINAL TADLZ

NOTES:
1. MILEAGE SP

T
FOR THe WES YARD WHICH IS SPECIFIED B5Y THE EAST SWITCH.

2. TRACKS EAST (WETT) IS THE MAX. HWUMBIR OF TRATINS THAT WILL WAIT TO

GC EAST(WEST) WHil THERE IS AN OUTAGE ON THE NEXT SUBDIVISIONM.

3. TOTAL TRACHKS IS THE MAX. TOTAL WUMBER OF TRAINS TO BE HzZLD IF THE

TERMINAL IN TiHE CASE OF OUTAGES.

4, THIS TABLE IS OPIONAL.

CIFIZS TnAT OF THE WEST SWITCH OF THE TE=RMINAL, EXCEPT
T 2Nl YA






DOUB_E TRACK ENCEPTIONS

VESTERN LENGTH LENGTH CROSSOVER
SW MILEAGE NCKTH SOUTH AT SVITCH
BEGINNING OF DOQUBLE EXCEFTIONS

152.55 Is) 7 EN

END OF DOUSLE TRACK ZXCEFTIONS

NOTES
1. LENGTH AND CROGSQOVER COLUMNS MUST HAVE ENTRIES
A LENGTH OF ZERPOC VWILL NOT CHANGE THE DEFAULT

Z. X = DOUBLE CROS30VER
ES = EASTEOUND TRAFFIC ON SOUTH TRACK MAY USE CROSSOVER
tN = ZASTLOUND TRAFFIC ON NORTH TRACK MAY USE CROSSOVER
k4 =

Zz NO CROSSOVZIRS
3. LENGTH IS IN FEZIT, IT AFFECTS 7THE LENGTH OF THE TRAINS THAT CAN
FIT ON THE DOYz_.t TRACK ScCTION.



JUNCTION DEFINITION
SWITCH TRATK FOR TRACK FOR CAN TRAINS
MILEAGE WISTBOUND EASTCLOUND ALSD TAKE
TRAINS TRAILS OTHER TRACK

ECGINNING OF

Q3.09

JUNCTION TAELE

MATN MATH

tND OF JUNCTION TABLE

NOT

£S:
1. Al
. -~

MUST BE

L ORIGIN AND DESTIMATION

SFECIFIZD HERE.

2. TRACKS MAY BE HNORT,MAIN,SGY
NOT ALLOWED.
3. ENTRY IN LAST CCLUMN MUST BE YES OR NO

SWITCHES FOR GROUP AND SCHEDULE TRAINS
T OR NONE = JUNCTIONS ON SIDINGS ARE



TRAIN DATA - SPEED CLASSES

SPEED DIFR., HZADWAY HEADWAY PRITY TRATN wW/P
ZLASS E COn VW ST DT A-103 TYPE

THOPAED2 E . 12.640 ay. gy P 2/
THOEXESS £ a. 12.L7 CO.0Y E .50
THOFRz 10 3 o. 12 Ag. 04 F 1.8
THOFUESG3 z g. 12 40,00 U .39
THORPALE v o 8. 12 e oe P .25
THOZ ¥W&3 W aJ. 2. hIT. OO E .50
THOFR\/1# W a. AT F 1.4049
THOFUWLIZ W a. 4L. 00 U 1.2#8

END OF CLASS DEFINITIONS

hoTLS

i. ALL $PZED CLASSZIS USED BELOW MUST BE DEFINED IN THIS TASLE

2. ThZ ST HIASWAY I3 APFLIED 7O EVIRY SWITCH WHERE THIS TRAIN CLASS
INTERS SINGLz TRACH,., THE DT HeADWAY IS APPLIED TO EVERY SWITCH
WHERE THE TRAIMN CLAZS ENTEIRS DOUBLE TRACK. DIFFERENT HZADWAY
VALUES MAY SUPPLIED FOR SPECIFIC SWITCHES USING THE HEAJWAY
OVERRIDE TABLE BZLOW.

AT SWITCHES WHERE THE HZADWAY I35 ZERO, THE MODEL ASSUMIS THAT THZIRE
ARE NO INTERMZTZIATE TiGRALS IM THE BLOCKH AHEAD AND DISPATCHES
FOLLOWING TRAINS WHEQ THE BLOCK IS CLEAF.

3. E4CH SPELED CLASS MUST BE Ol TPS FILE FOR ITS DIRECTION
4, TRAIN TYPE= ?-P5GR, E-EXP. F-FRT, U-UNIT,.















TRATN STOFS - SCHEDULED TRAINS

TRAIN WEST AVG STOP ST. EARLIEST
HAME SWITCH TIME oLV, DEPART.

BEIINNING OF DELAY(STOP) TIMES FOR SCHEDULED TRAINS

PAS1 1403.25 30.89 2.80 a.
FAS3 145.25 S0.69 2.0% g,
PAS2 14G5.25 . 45.00 16.09 Z.
PAS3 1435.25 3¥. LY 2.90 g.
SLOW 145.25 65,057 25.03 £,
WARNIRG - STOP TIMI OF MORE THAN 1 HOUR

ALL 242.55 g9 2.89 g.
SLOV 2€3.35 34.00 6.940 a.

END OF DELAY(STOP: TiMES FOR SCHEDU.ED TRAINE

NOTES

1. TRAIN WILL 37T0? FOR AT LEAST THZ RANDOMIZED STCP TIME AND WILL NOT
LcAVE BEFORE TH: EARLIEST DEPAXT TIME

2. OVHER ENTRIES AS FOR GROUPS

3. EARLIEST DEPARTURE TINME NOT IMFLEMENTED

— N~



HEADWAYS BY SWITCH AND CLASS

SPEED SWYITCH HEADWAY
CLASS MILEAGE (JRRLD
LSEGINNING OF H:ADVWAY OVERIDES RY SWITCH
THOPAZL2 273.5% 6.00
THOZINZ LD 27%.5¢ 6.0
THOFREZLS z278.50 8.0
THOFUZY 273,50 2,04
THOPA VT2 239.1 6.0
THIe L5 Z35.18 6.
THOFRX1T 253.15 8. M.
THOFUW12 253.15 8.0

END OF HEADWAY

ROTES

CVIRIDES EY SWITCH

1. THESE HEADVAY OVIRIDE THE SPREEID CLASS HEADWAYS APPLIED AT ALL SWITCHES



SLOW ORDER HEADWAYS BY SWITCH AND CLASS

SPEED SVITCH HEADWAY
CLASS MILEAGE (MI)

n

EGIILNING OF SLOW GRDIZIR HEADWAY OVERIDES BY SWITCH

END GF SLOW ORDER HZIADWAY OVERIDES BY SWITCH

NOTES

. DEFAWLT SLOW ORBEIR HEALDWAVYS ARE REGULAR HEZADWAYS - AFTER OVERIDES.
ENTRIES It THIS TABLE OVERIDE THESE DEFAULTS.

CLASS OF ALL,EAST OR WEST CAUSES ALL,ALL ZAST OR ALL WEST TO HAVE
THE SPECIFIED SLOW ORDER HEADWAY AT THIS SWITCH.

1
[






SLOW ORDERS

LAME  BEGIN DURATION WEST EAST
HOUFR HOURS MILEAGE MILZAGE

StGINNING OF SLOW ORDERS

SO0.1 44.05 12.£0 51.0% 48.94

30.2 20.00 24.492 123.5¢€ 122.949

SO0.3 24.8¢ 2.30 465.5% 46.59

ZNJ Or SLOW ORDERS

20,00
15.4¢
172.°08

MAIN
MATN
PMATN

NCTES
1. N&ME IS 4 CHARACTERS AND 1% MANDATORY
2. TRACK MUST BE SPECIFIZD AS MAIN,ALL,NORT OR SOUT
SLOW ORDEES NEVEIFR A4FPLY TO SIDINGS
3. THERE 1S NO FRROVISIOI FOR AUTOMATICALLY PREPEATING
4. TFE MODEL DOES KOT
ALLOW FOR ACCILERATION OR DECELERATION

TSO.

CAN

SLOW ORDERS.
ADD THE TRAIN LENGTH TC SLOW ORJZRS,
CELAYS. THIS
COMPENRSATED 3Y IVviCREASIMG THE LENGTH OF THEZ

HOR DOES IT
BE






27.37
26.€7
i8..9
17.32
9.38
8.00

2734
2654
1860
173K

S38
840

S47S 20
$48
$495 21
S50
€318 22
ih2

NnuUTunuvwm

2876
4142m
6744
41428
644
41420

2876
)

5544
“
644
o

[SECRSRS RS RS

SRS SRS R

[T R M W WV ) )

999939
)
859g99¢0¢
”

2099

g






TPS FILES

SPEED DIR. .TPS TYPE W:P LENGTH GROSS  TRAILING AV CAR EQUIV.

CLASS ’ coL RATIO (FT) TONS TONS WEIGHT «#UNITS
THOP AEJ2 1 1 P 3y 1525 1594 1128 73.00 2.5
THOc XE@S 1 2 £ ) 5949 4494 39735 53.08 3.7
THOF RELO 1 6 F 1.98 5893 5974 5580 62.08 2.9
THOF UVEZZ 1 8 1 25 5374 36T 2828 33.04 4.2
THOF AWgZ 2 1 F oy 1525 1574 1129 79.08 2.5
THOE XWC5 2 2 E Bg 5949 4430 3905 55.08 3.7
THOF RW1gZ 2 6 F L4 5398 5974 5584 .00 2.5
THOF uwwiz 2 13 U 1.27 5934 14434 13650 139.085 4.4



TRAFFIC VOLUME

—
—
m 0 v

ANNUAL GROSS TONS(M)

== -

16.47 20.33
15.47 20.93
15.01 28.53
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R X CANADTIAN NATIONAL RATLWAYS * k%
falalod ROUTE CAPACITY MODEL * R R

ARAARARRARXRRAR T RTRTARARRLEXE R A ARAR AL AR AL A RAR AR AR RN wr ok e e AW fe ek ek

VERSION OF 0OCT. 14,1981

DEMONSTRATION

ERROR COUNT = @

WARNING COUNT = 2

SIMULATION WILL RUN FOR 19 DAYS

OPTIONS IN EFFECT FOR THIS RUN: LOPT OVER HGLD OUTAGES

HO COMMANDS FOR THIS SIMULATION RUN
INPUT COMPLETED
USING.BATCH SIZE OF 9 TRAINS

‘.:A






LINK 44 S XD82 (E-GO -ON 1)

AVERAGE DELAY PER TRAIN SO FAR

SYSTEM STATUS AT

LINK 4 S UB91
LINK 6 S FI 3
LINK 18 S FI3@
LINK 24 S FI12

3.98 DAYS
(E-GO -ON 1)
(E-GO -ON 1)
(W-GO ~ON 1)
(E-GO -ON 1)

AVERAGE DELAY PER TRAIN SO F

OUTAGE

OUTAGE

OUTAGE

OUTAGE

OUTAGE

OUTAGE

OUTAGE

OUTAGE

OUTAGE

OUTAGE

OUTAGE

OUTAGE

OUTAGE

P81l

P81l

P811

P811

P811

P811

P81l

P81l

P811

P811

P811

P811

P811

ON

ON

ON

OH

ON

ON

ON

ON

Oon

ON

ON

ON

ON

LINK 22
LINK 22
LINK 22
LINK 22
LINK 22
LINK 22
LINK 22
LINK 22
LINK ?2
LINK 22
LINK 22
LINK 22
LINK 22

AR

DELAYED

DELAYED

DELAYED

DELAYED

DELAYED

DELAVED

DELAVED

CELAYED

DELAYED

DLLAYED

DELAYED

CELAYED

DCLAYED

1.69

1.56

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

HOURS

HOURS

78.08 HOURS

78.

7¢

7¢

oa

8.01

.2

.06

7¢6.96

72,

7¢.

78.

78.

7€

78.

78.

12

13

13

14

.16

17

17

HOURS

HOURS

HOURS

HOURS

HOURS

HOURS

HOURS

HOURS

HQURS

HOURS

HOURS

HOURS



OUTAGE P811 IS COMMENCING ON LINK 22 AT 78.18 HCURS

OUTAGE P811 ON TRACK 2 OF LINK 22 ENDING AT 82.00 HOURS
SYSTEM STATUS AT 3.59 DAYS
LINK 21 D FI17 (E-GO -ON 1)
LINK 24 S PAS]1 (W-GO -ON 1)
LINK 29 P XD94 (E-GO -ON 1)
LINK 34 S FI 9 (E-GO -ON 1)
LINK 43 P FI18 (E-GO -ON 1)
LINK 48 S FI 8 (E-GO -ON 1)

AVERAGE DELAY FER TRAIN SO FAR

SYSTEM STATUS AT

AVERAGE DELAY PER TRAIN SO FAR

SYSTEM STATUS AT

LINK 18 S XD 9 (W-
LINK 38 S PAS2 (E-
LINK 44 S %D 6 (E-
LINK 50 S F1 & (E-

AVERAGE DELAY PER TRAIN SO FAR

SYSTEM STATUS AT

LINK 18 S UB1!3 (E-
LINK 44 S FI 4 (E-

AVERAGE DELAY PER TRAIN SO FAR

TIME = 5.27
SYSTEM STATUS AT
LINK 4 S FI19 (E-
LINK 6 S UK24 (W-
LINK 8 S XD19 (w-
LINK 18 S FI25 (E-
LINK 21 D UB25 (E-

4 .20 DAYS

4.50 DAYS
GO -ON 1)
GO -ON 1)
GO -ON 1)
GO -ON 1)

S.94d DAYS
GO -ON 1)
GO -ON 1)

TRAINS =

5.58 DAYS
GO -ON 1)
GO -ON 1)
GO -ON 1)
GO -ON 1)
GO -ON 1)

1.55 HOURS

1.46 HOURS

1.41 HOURS

1.32 HOURS

$9 AVG. DELAY = 1.3



LINK 22 D FI 7 (E-GO -ON 1)
LINK 32 S FAS2 (E-GO -ON 1)
LINK 33 P FI47 (W-FOR -ON 2)
LINK 38 S ¥D16 (E-GO -ON 1)
LINK 45 P FI32 (W-GO -ON 1)
LINK 50 S UK26 (W-GO -ON 1)
AVERAGE DELAY PER TRAIN SO FAR 1.39 HOURS

SYSTEM STATUS AT 6.00 DAYS

AVERAGE DELAY PER TRAIN SO FAR 1.25 HOURS
SYSTEM STATUS AT 6.58 DAYS

LINK 11 D FI39 (W-GO -ON 2)
LINK 22 D FI43 (W-GO -ON 2)
LINK 38 S PAS2 (E-GO -ON 1)
LINK 42 S XD39 (E-GO -OM 1)
LINK 46 S UB38 (E-GO -ON 1)
AVERAGE DELAY PER TRAIN SO FAR 1.23 HOURS

168.0099 PLOT ENDS
PLOT COMPLETED AT 168.0890 HOURS
SUMMARY OF TRAINS GENERATED FOR WEEK 2

DAY XDES XDW5 FIEA FIWg UBEI UKW2

NOUI & WN -~
anonanaw
annananm
WRNNWNNN
ISESRCR-R RN
Sunaxaan

SYSTEM STATUS AT 7.98 DAYS
LINK 11 D UB39 (E~-GO -ON 1)

AVERAGE DELAY PER TRAIN SO FARK 1.20 HOURS
SYSTEM STATUS AT 7.58 DAYS

LINK 1 D FI81 (W-GO -ON 2)
LINK 4 S FI72 (W-GO =-ON 1)



-1iK 18 8 FI5H {(E-GJ -ON 1)
~14K 14 S Fi8 ‘W-G2 -ONM 1)
LidK 18 S U2 3 (E-GD -ON 1)
LINK 21 D FI64 (E-GD  -ON 1) X094 (W-3) -ON 2)
LINK 49 P X091 (E-GO -ON 1)

THERE ARE 2 TRAINS WAITING TO GO EAST ON THE SECOND
AVERAGE DELAY PER TRAIN SO FAR 1.17 HOURS

TRAIN PAS2 RELEASED BY FIY.TtRMINAL.Q AT 184.33
SYSTEM STATUS AT 8.28 DLAYS

LLINK 16 S FI186 (W-GO -ON 1)
LINK 48 S SLOW (E-GO -ON 1)

AVERAGE DELAY PER TRAIN SO FAR 1.19 HOURS
SYSTEM STATUS AT 8.50 DAYS

LINK 12 S XD198 (W-GO -ON
LINK 36 S XD 7 (E-GO -OM
LINK 51 P XD 6 (E-GO -ON
LINK 52 S UB14 (E-GO -ON

Pt et ket
~—

AVERAGE DELAY PER TRAIN SO FAR 1.182 HOURS
SYSTEM STATUS AT 9.4 DAYS

LINK 1 D FI71 (W-GO -ON 2)
LINK 25 P FI64 (E-GO -ON 1)

AVERAGE DELAY FER TRAIN SO FAR 1.15 HOURS
SYSTEM STATUS AT 9.58 DAYS

LINK 6 S XD22 (W-GO -ON
LINK 21 D PAS1 (W-GO -ONMN
LINK 24 S UB27 (E-GO -OM
LINK 46 S XD19 (E-GO -ON

—— P =
— e

AVERAGE DELAY PER TRAIN SO FAR 1.13 HOURS

SUBDIVIS1ON



SCHEDULED TRAINS WITH INTERNAL TRAIN IDENTIFICATION

SCHEDULE 1 2 3 4 5 6 7 8 9 18
PAS1 g 71 86 98 a 2 g 2 211 223
PAS9 586 72 87 99 119 120 134 195 212 224
PAS2 57 . 2 g 111 121 135 196 a £
PASS 53 73 B8 109 112 122 136 197 213 225
PAS4 59 I g g a @ g 198 a )
SLOW 60 2 g a g 9 o 199 a a



SUMMARY STATISTICS FOR TRAINS ON THE FIRST

MAX
RUNMING
TIME

SUBDIVISION
GROUP ORIG AVERAGE RUNNING AVERAGE AVERAGE AVERAGE
SPEED - RUNNING TIME SCHEDULED OFFLINE ONLINE

CLASS DEST TIME STD DEV DELAY DELAY DELAY
XDES THOEXEZS5 1-53 2.45 29 a. a1 .26
XDWS THOEXWOS 53- 1 2.65 74 a. -15 .25
FIE@ THOFRE1Qd 1-53 3.64 72 a. .63
FIW@ THOFRW1gd 53- 1 3.45 52 a. a. .59
UBE3 THOFUE®Z3 1-53 3.026 .94 2. .17 .56
UKW2 THOFUW12 53- 1 3.89 1.77 . .45 .51

* THE FOLLOWING AGGREGATE STATISTICS

EASTBOUND AGGREGATE 3.12
WESTBOUND AGGREGATE. 3.22
GRAND AGGREGATE 3.16

SCHEDULE TRAINS

SCHED ORIG AVERAGE
SPEED - RUNNING
CLASS DEST TIME
PAS1 THOPAWG2 53- 1 2.02
PAS9 THOPAWE2 33- 1 1.93
FAS2 THOPAEZ2 1-53 2.21
PAS8 THOPAE@2 1-33 1.92
PAS4 THOPAE@2 1-33 1.78
SLOW THOFRE1@ 1-53 4.08

6.64
19.24

MAX
RUHNING
TIME

2.84
2.19
3.19
2.29
1.81
4.13

* THE FOLLOWING AGGREGATE STATISTICS

EASTBOUND AGGREGATE 2.21
WESTBOUND AGGREGATE 1.96
GRAND AGGREGATE 2.89

4.13
2.84

AVERAGE

.96

MAX AVERAGE NUMBER

TOTAL SPEED OF

DELAY (MFH) TRAINS
1.18 56.33 '27
3.80 52.23 27
3.75 37.98 36
1.73 44 .06 29
3.47 45.19 19
7.39

36.37 15

EXCLUDE TRAINS THAT ENTER OR LEAVE THE SUBDIVISION AT JUNCTIONS.

.49
.15
.12
RUNNING AVERAGE AVERAGE
TIME SCHEDULED OFFLINE
STD DEV DELAY DELAY
.41 .17 .11
.28 .18 a.
.97 .18 a.
.15 .18 .01
.83 .14 g.
.25 .82 a.

AVERAGE
ONLINE
DELAY

.28
.31
.61
.34
.13
1.18

AVERAGE
TOTAL
DELAY

.49
-31
.61
.31
.18
1.18

3.75 82
7.39 71
153
MAX AVERAGE NUMBER
TOTAL SPEED OF
DELAY (MFH) TRAINS
1.22 68.56 5
.48 71.62 19
1.59 62.54 4
.69 72.16 19
.2@ 77.71 2
1.23 3.88 2

EXCLUDE TRAINS THAT ENTER OR LEAVE THE SUBDIVISION AT JUNCTIONS.

.21

* THE FOLLOWING STATISTICS INCLUDE JUNCTION TRAINS:
o DELAY/TRAIN-MILE DOES NOT INCLUDE SCHEDULED DELAY.

DELAY PER TRAIN MILE FOR EASTBOUND TRAINS :
DELAY PER TRAIN MILE FOR WESTBOUND TRAINS :

DELAY PER TRAIN MILE FOR ALL TRAINS

~/JERAGE SPEED FOR EASTBOUND TRAINS :

.AF274 HOURS
.49355 HOURS

99365 HOURS

46.84 MPH

.46
.34

1.59 18
1.22 15
33



AVERAGE SPEED FOR WESTEOUND TRAINS @ 46.99 MPH

AVERAGE SPEED FOR ALL TRAINS : 46.49 MPH



SUMMARY STATISTICS FOR TRAINS ON Tht SECOND

- —— -~

GROUP ORIG AVERAGE MAX
SPEED - RUNNING  RUNNING
CLASS DEST TIME TIME
XDE5 THOEXE®S 1-53 2.71 3.88
XDW5 THOEXW@5 53- 1 2.49 3.55
FIEZ THOFRELD 1-53 3.71 5.11
FIW3 THOFRWIZ 63- 1 3.54 5.13
UBE3 THOFUE®3 1-53 2.08 4.58
UKW2 THOFUW12 ©53- 1 3.71 4.99
*  THE FOLLOWING AGGREGATE STATISTICS
EASTBOUND AGGREGATE 3.25 5.11
WESTBOUND AGGREGATE 3.18 £.13
GRAND AGGREGATE 3.22
SCHEDULE TRAINS
SCHED ORIG AVERAGE MAX
SPEED -  RUNNING  RUNNING
CLASS DEST TIME TIME
PAS1 THOPAW@2 53- 1 2.32 2.89
fAS9 THOPAWAZ 33- 1 .65 .87
PAS2 THOPAEZ2 1-53 1.85 2.900
PAS8 THOPAES?2 1-33 .68 1.04
PAS4 THOPAE@?2 1-33 .72 .75
SLOW THOFRE1# 1-53 3.01 2.906

" THE FOLLOWING AGGREGATE STATISTICS

EASTBOUND AGGREGATE 2.23 3.06
WESTBOUND AGGREGATE 2.32 2.80
GRAND AGGREGATE 2.27

SUBDIVISION

RUNNING AVERAGE AVERAGE AVERAGE
TIME SCHEDULED OFFLINE ONLINE
STD LEV DELAY DELAY DELAY

39 a. .3 .44

.34 a. .19 .29

.55 a. .96 .79

.58 a .18 .46

.56 ag. .94 .64

.67 g. .24 .68

AVERAGE
TOTAL
DELAY

.47
.31
.76
.64
.68
.92

NN N = -
N
E- 9

AVEFPAGE
SPEED
(MFH)

56.92
5L.52
37.38
39.04
44.99
37.27

EXCLUDE TRAINS THAT ENTER OR LEAVE THE SUBDIVISION AT JUNCTIONS.

.95 .60

17 41

19 .52

RUNNING AVEPRAGE AVERAGE AVERAGE
TIME SCHEDULED OFFLINE ONLINE
STo DEV DELAY DELAY DELAY

.38 g. .96 .66

.13 7. .41 .13

.12 @, .83 .19

.17 a. .93 .97

.93 g. a. .14

.Zo ag. g, .4g6

EXCLUDE TRAINS THAT ENTER

.82 .15
.96 .68
.24 .38

» THE FOLLOWING STATISTICS INCLUDE JUNCTION TRAINS:
hod DELAY/T AIN-MILE DOES NOT INCLUDE SCHEDULED DELAY.

DELAY PER TRAIN MILE FOR EASTBOUMD TRAINS :
DELAY PER TRATN MILE FOR WESTBUUND TRAINS

DELAY PER TRAIN MILE FOR ALL TRAINS :
AVERAGE SPEED FOR EASTEOUND TRAINS :

.00437 HOURS
.90421 HOURS

. 99439 HOURS

44.11 MPH

.65

AVERAGE
TOTAL
DELAY

.72
.14
.23
.19
.14
.06

2.19
2.24

1.19
.36
.38
.47
.18
.12

.38
1.19

AVERAGE
SPEED
(MFH)

66.92
3.06
46 .09

OR LEAVE THE SUBDIVISION AT JUNCTIONS.

NUMBER
OF
TRAINS

‘28
27
39

29
10

16

—

—
PPNS 2O



AVERAGE SFE:D FOR WESTEOUND TRAINS

AVERAGE SFE.ID FOR ALL TRAINS

.
.

44.86






PLANT PERFORMAMCE - SECOND

LINK WESTERN MF AVG DELAY ON MAIN AVG DELAY IN SIDINGS
(IN HOURS/DAY) (IN HOURS/DAY)
AVERAGE DAILY DELAY EASTBOUND AT INTTRM TERMINAL: .48 HOURS/DAY
138.25 .09 E.
139.209 . 7. .08
128.99 K9 n.
128.94 g. .22
119.69 .99 .
111.69 g. .27
119.39 .Jd .
192 .39 ag. .19
191.99 .00 .
93.60 a. .22
91.79 .94 g.
83.73 2. .16
82.49 .09 a.
74,49 a. .22
73.19 ) a.
65.19 g. .14
63.89 .09 .
55.80 g. .29
54.50 .43 g.
46.50 g. .29
45.20 .93 g.
37.20 7. .81
35.99 N1 .
27.39 a. .4
26.60 g2 (78
18.60 2. [N
17.30 a1 9.
9.30 g. a.
8.99 .02 0.
AVERAGE DAILY DELAY WESTBOUND AT ETRM TERMINAL: 1.32 HOURS/DAY

ONLINE TOTALS 1.25 4.57



TERMINAL STATISTICS y!

NAME CAPACITY AVERAGE NO. MAXIMUM NO. STANDARD AVERAGE MAXTMUM STANDARD
OF TRAINS OF TRAINS DEVIATION WAIT TIME WAIT TIME DEVIATION
EAST WEST ALL E W ALL E W ALL E W ALL EAST WEST EAST WEST EAST WEST
WTRM 5 b 5 g 9. .9 3 2 3 .3 4. .3 .64 7. 3.97 &. 1.19 2.
INTTRM 2 3 4 .4 .4 .9 4 4 6 .6 .7 1.2 .04 .13 .56 6.68 .29 .81
ETRM ] 6 6 g. 1 .1 B 3 3 B. .3 3 g. .49 g. .85 B. .26



OCCUPANCY DISTRIBUTION FOR WTRM TERMINAL

NO. OF TRAINS X OF TIME CUMULATIVE Z % OF TIME CUMULATIVE X % OF TIME CUMULATIVE %
IN TERMINAL EAST EOUNDS EAST BOUNDS WEST BOUNDS WEST BOUNDS ALL TRAINS ALL TRAINS
g 98.29 98.29 109 .04 108.498 98.29 98.29
1 ) .41 98.749 .41 98.70
2 .95 99.65 .9% 99.65
3 .35 169.008 .35 190.00



DISTRIBUTION OF DELAYS TO EASTBOUND TRAINS AT WTRM TERMINAL

TIME IN TERMINAL NO. OF TRAINS
5
B. - .17 AENNANRAREN
.17 - .33
.33 - .58
.58 - .87
.67 - .82
.83 - 1.48
1.0 - 1.17 *
1.17 - 1.33
1.33 - 1.58
1.5 - 1.67
1.67 - 1.83
1.83 - 2.08
2.89 -~ 2.17
2.17 - 2.33
2.33 ~ 2.58
2.5 - 2.67
2.67 - 2.83
2.83 - 3.98 *
3.00 - 3.17 *

EACH '*' REPRESENTS 1 TRAIN(S).
THE MEDIAN OF 12 TRAINS IS APPROXIMATELY .111 HOURS



OCCUPANCY DISTRIBUTION FOR INTTRM TERMINAL

NO. OF TRAINS %X OF TIM: CUMULATIVE X% % OF TIME CUMULATIVE X % OF TIME CUMULATIVE %

IN TERMINAL EAST BOUNDS EAST BOUNDS WEST BOUNDS WEST BOUNDS ALL TRAINS ALL TRAINS
) 63.9883 63.903 65.52 65.52 44,35 44.35
1 31.13 94.21 26.55 92.07 32.25 76.61
2 5.¢26 99.48 6.32 98.39 16.77 2.37
3 .38 99.86 1.61 100.00 5.18 98.55
4 .14 100.083 1.21 99.77
5 .18 99.95
6 .25 1045 .03



DISTFIBUTION OF DELAYS TO E/STBOUND TRAINS AT INTTRM TERMINAL

TIME IN TERMINAL NO. OF TRAINS

5 18 15 29 25 39 35 49 45 54 55 60 65 79 75 84 85 90
Rl A L L R R L P
J17 - .33 kxamwwn

.58 -
.67 *
EACH "*' REPRESENTS 1 TRAIN(S).

THE MEDIAN OF 199 TRAINS IS APPROXIMATELY .92 HOURS



DISTRIBUTIJON OF DELA 'S TO WESTBOUND TRAINS AT INTTRM TERMINAL

TIME IN TERMIHAL NO. OF TRAINS3

5 19 15 20 25 3 35 460 45 se 55 60 65 79 75 80

ﬂ' . .33 AR AAAAANRRN YT NANAR AN R RN RN AN LN AR AL R RN RN AN RETRRRT AN R AN A AN AN LN
.33 - .67 *
.67 - 1.089
1.6 - 1.33
1.33 - 1.67
1.67 - 2.08

2.€8 - 2.33

2.33 - 2.67

2.67 - 3.00

3.08 - 3.33

3.33 - 3.67

3.67 - 4.99 *

4.00 - 4.33

4.33 - 4,67

4.67 - 5.98

5.06 - 5.33

5.33 - 5.67

$.67 - 6.00

6.9 - 6.33

6.33 - 6.67

6.67 6.83 *
EACH ‘*' REPRESENTS 1 TRAIN(S).

THE MEDIAN OF 87 TRAINS I3 APPROXIMATELY .J86 HOURS



OCCUPANCY DISTRIBUTION FOR ETRM TERMINAL

NO. OF TRAINS % OF TIME CUMULATIVE % % OF TIME CUMULATIVE X% » OF TIME CUMULATIVE X%
IN TERMINAL EAST BOUNUS EAST BOUNDS WEST BOUNDS WEST BOUNDS ALL TRAINS ALL TRAINS
B 192.00 197.008 25.54 85.54 95.54 95.54
1 . 3.58 99.12 3.58 99.12
2 .74 99.86 .74 99.86
3 .14 140.08 .14 100.08



DISTRIBUTION OfF DELAYS TO WESTBOUND TRAINS AT ETRM

TERMINAL

———————————————————————————————————— o - — - - ——— -~ — - -

TIME IN TERMINAL NO. OF TRAINS
5
a. - .17 ARHRERARRK
17 - .33 FRRANN
.33 = .BF xxxw
.50 - .67 L X2 22227
.67 = .83  xxwRE=
.83 - 1.9 ~*

EACH '*' REPRESENTS 1 TRAIN(S).

THE MEDIAN OF 31 TRAINS 1S APPROXIMATELY

.375 HOURS



CREW STATISTICS FOR THE FIRST SUBDIVISION

SEGMENT RUNNING NO. X CUM %
TIMES IN HOURS  OF TRAINS OF TRAINS OF TRAINS
g T0 1 ——------—o g --————- B, e .

1 70 2 -------=-= 26 ------- 13.98 --=~-—-mmmmmme - 13.98
2 T0 3 ——-=------ B4 -=----- 45,16 -=—--~-—==-—-—n- 59.14
370 4 ---------- 58 -----o- 31.18 —-——-—mmmmmmmmme 99.32
4 T0 5 ~----< ———— 14 —m—mmeo 7.53 mmmmmmmmmmm oo 97.85
5T0 6 —-=------- R B R 98.39
6 TO 7 —---=~---- 2 —--eme- Y B 99.46
7T0O 8 ——~—------ g -----=- B,  —mmmmmmmmmmo—ee- 99.46
8 T0 9 ----=----- § ------- B 99.46
9 TO 18 -------~-- g - g,  mmmmmmmmmmem—e- 99.46
16 7O 11 —=------~- R 54 ——mm o 199.09

NUMBER OF TRAINS ANALYZED: 186



CREW STATISTICS FCGR THE SECOND SUBDIVISION

SEGMENT RUNNING NO X CUM X%

TIMES IN HOURS  OF TRAINS OF TRAINS OF TRAINS
g T0 1 ———-----—- 21 ——=---- 19.99 =—==cmmmmmmm - 19.99
1 T0 2 --———----—- - R 3.14 —-~-——mmmeoo- 14.14
2T0 3 ---------- 71 -----=- 37.17 —m---—mmmmmmmoo- 51.31
3T0 4 ~————————- 78 ------- 26.65 ==—=—=-====-——ao 87.96
4 TO 5§ ===-==<m== 2] —--=--- 10.99 ——=~--mmmommmem 98.95
5T0 6 -—-------- R 1.85 ~—=——cmmmmmmmm - 109.00

NUMBER OF TRAINS ANALYZED: 191



DAILY STATISTICS

DISTRIBUTION OF AVERAGE DELAY BY DAVS
DELAY INTERVAL NUMBER OF
IN MINUTES DAYS

20.8 TO 36.9
30.8 TO 40.8
4.0 TO 58.3
53.0 TO 60.9
60.86 TO 70.0
70.8 TO 84.9
89.8 TO 99.0
9¢.8 TO 189.8
158.0 70 110.0
119.¢ TO 120.8

_— T N LR e



MEET STATISTICS FOR PASSING LINKS

ON THE FIRST

SUBDIVISION

AVERAGE NUMBER OF MEETS PER DISPATCHING SHIF
DISTRIBUTION OF AVERAGE MEETS PER SHIFT
MEETS PER NUMBER %
SHIFTS OF SHIFTS OF SHIFTS
110 5 ----- 18 —==---—w—- 69.23 -—----
6 TO 1§ ----- 3 —-mmememm- 11.54 -----
11 TO 15 ----- 2 ——=--mom-- 7.69 -----
16 TO 2@ ----- 1 -=-=-=-=m- 3.85 -~---
21 TO 25 ----- g —~—--mmme- O
26 TO 30 ----- 2 —--mmmmmeo 7.69 -----

T= 5.77

CuM X

OF SHIFTS

————— 69.23



MEET STATISTICS FOR PASSING LINKS ON THE SECOND

AVERAGE NUMBER OF MEETS PER DISPATCHING SHIFT = 7.89
DISTRIBUTION OF AVERAGE MZETS PER SHIFT
MEETS PER NUMBE R % CUM %
SHIFTS OF SHIFTS OF SHIFTS OF SHIFTS
1 T0 6 ---== 1l —==--—-uue 42,31 -------=-- 42.31
6 TO 18 ----- 7 —mmmmmmme- 25.92 ~--=mm----o 69.23
11 TO 15 ----- 3 —mmmemmmeo 11.54 ~—-——-vomv 88.77

16 T0O 28 -~--- B ——m-m-———= 19.23 —==-==-=m= 109.04

SUBDIVISION



TOTAL

a.
.25
.58
.75

1.28

1.25

1.59

1.75

2.93

2.25

2.58

2.75

3.00

3.28

3.50

3.75%

4.908

4.25

4.50

4.75%

5.00

5.25

5.50

5.75

6.90

6.25

6.50

6.75

7.99

7.25

EACH

THE MEDIAN OF 108 TRAINS IS APPROXIMATELY .337 HOURS

DISTRIBUTION OF DELAYS FOR THE FIRST

DELAY (HOURS) NO. 9F EASTBOUND TRAINS

5 10 15 2z 25 39 35 A0

.25 EEEEEEEEEEEEEECECEEEEEEEEEEECEEEEEEEEEEEEE
.50 EEEEEEEEEEECEEECEEEECCE
.75 EEEEEEEEEEEEEE

1.78 EEEEEE

1.25 EEE

1.59 EEEE

1.75 EE

2.89 EE

2.25 EC

2.59

2.75

3.08

3.25

3.50 E

3.75 E

4.00

4.25

4.59

4.75

5.090

5.25

5.50

5.75

6.09

6.25

6.54

6.75

7.80

7.25

7.59

'E' REPRESENTS 1 TRAIN(S).

SUBDIVISION



TOTAL

g.
.59
1.09
1.50
2.84
2.50
3.04
3.59
4.68
4.58
5.909
5.54
6.404
6.54
7.09

DISTRIBUTICN OF DELAYS FOR THE FIRST SUBDIVISION

DELAY (HQURS) NO. OF WESTBOUND TRAINS

5 109 15 29 25 39 35 AZ 45 57 55 69
.59 WWWWWWWWWWWWWWWWWW W WWWWWWW WA WWVW W W AW AW W WWW W W W WWW W
1.97  WWWJIWWWWWWWWWLWW
1.50 WWWWW
2.09 VW
2.50
3.00
3.30
4.8 M
4.50
5.00
5.50
6.00
6.50
7.09
7.58 W

EACH W' REPRESENTS 1 TRAIN(S).

THE MEDIAN OF 86 TRAINS IS APPROXIMATELY .239 HOURS



TOTAL

a.
.25
.54
.75

1.94

1.2%5

1.54

1.756

2.85

2.29

2.54@

2.7%

3.4

3.2%

3.50

3.75

4.998

4.25

4.58

4.75

5.08

5.23

5.59

5.75

6.04d

6.25

6.5

6.75

7.5

7.25

SACH

THE MEDIAN OF

DELAY

L2 T N N B |

[ T T TR T TN O N BN B B

ch

.25

50

.75
1.208
1.25
1.59
1.75
2.99
2.25
2.50
2.75
3.79
3.25
3.54
3.75
4.99
4.25
4.59
4.75
5.008
5.25
5.54
5.75
6.9%
6.25
6.59
6.75
7.09
7.25
7.50

( HOURS)

DISTRICUTICN OF DELAYS FOR

5 17 15 2a 25 349

TOTAL NO. OF TRAINS

35

THE FIRST

Ag 45

57

SUBDIVISION

55

6

65

79

75

30

85

TTTTTITTTI T T T I IT I I T T T I TT A T T T I T T IO T 7 I T I AT TT I T T T T T TITTI I I T T TITTI I I T T T I T T T I I ITI IV ITYTITT
TITTTTOCEPTITTY T TITITTITTYITTITV T TN T
TITITTTTTTYITITTITITTTT
TTTTTTTTITTTOTTT

TITTTTTT

TTTTT
TI7TT7

1T
TT

-

T

REFRESENTS 1 TRAIN(S).

186 TRAINS IS APPROXIMATELY

.239 HOURS



JISTRIBUTION OF DELAYS FOR THE SECOND SUEDIVISION

TOTAL DELAY (HOURS) NO. OF EASTBOUND TRAINS
5 19 15 20
a. - .25 GEFEEEEEEEEEEEEEEEEEETEEE
.25 .59 EECEEEEEEEEEEEEEZZEEEEE
.59 - .75 FEEEEEEEEEEEE
.75 - 1.89 EEEEEEEEEEEEEEE
1.98 - 1.25 EEEEEEEE
1.25 - 1.50 EEE
1.5 - 1.75 EEE
1.75 - 2.99 (¢t
2.89 - 2.25 EE
EACH 'E' REPRESENTS 1 TRAIN(S).
THE MEDIAN OF 92 TRAINS IS APPROXIMATELY .489 HOURS



TOTAL

a.
.25
.59
.75

1.30

1.25

1.59

1.75

2.39

EACH

THE MEDIAN OF

DISTRIBUTION OF DELAYS FOR THE SECOND

DELAY (HQURS) NO. OF WJESTBOUND TRAINS

+25
.50
.75
1.00
1.25
1.590
1.75
2.59
2.25

5 19 15 20 25
WWWWWWWWWWWWWWWWWWWWWWW W SWW
WMWWWWWWWWWW
WiIWWWWWWWWWWW
WWWWWWWW
WWWWWW
WWWW
W

VLW
WW

'W' REPRESENTS 1 TRAIN(S).

77 TRAINS IS APPROXIMATELY -453 HOURS

SUBDIVISION






EXPECT:ED DELAY AT 95% CONFIDENCE

MERRE AR AR AR R AR AR AR AN AR E AN AR AR AN AR AR RN AR AAARRNR A A AP AR

® ®
* 1.1 PLUS OR MINUS .57 *
L] w

AX AR ERAARN R RN R ERR R RRRARRRRAR AR AALCNRRITIRAR AL ARRNNRA ko kR

) SIMULATION PARAMETERS
CONVERGENCE CONVERGENCE TRAFFIC DENSITY GENERATED TERMINATED
C.I. WIDTH TIME(DAYS) (TRAINS/DAY) TRAINS TRAINS

16X OF MEAN 19.909 2@.20 229 199
TRAINS REMAINING IN TRANSIT

LINK 7 P FIB2 (W-GO -ON 1)
LINK 18 S UB29 (E-GO -ON 1)
LINK 20 § UK28 (W-GO -ON 1)

LINK CLEAR SUCCEEDED 19 oUT OF 322 TIMES OR 3.1056X
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1.1.3 Command file
In zddition, the user may optionally provide a ccmmand file for the RCM.
This file, prepared manually after a simulation, can be used to force
the model to change some dispatching decisions. The name of this file

is 'CCTP423(or 4).{spa2cname>.COMIAND'.
The possible commands and their format {is z3 follows:-

HOLD {(internzl train id} AT (internal switch number) UNTL (time)
HOLD (internzl train ic) AT (switch number) FOR (id of other train)
TRAK (internzl train id) AT (switch number; NO (track number)

for example :-

HOLD 2 AT 7 UNTL 3.5
HCLD 2 AT 17 UNTL 5.5
HOLD 2 AT 25 #¥OR 21
TRAL 4 AT 24 NO 2

These commands are sufficient to cause a train to wait at any switch

or to mazke a particular meet/ overtake in & chosen way.

Internal train ids are train numbers given 1in sequence when the train
are generatecd. Unfortunately, it is not possible to print the tratn i1ds on
the plot. For scheduled trains, a taole is printed at the end of the
simulation . this table lists the schedule name and the train id given to this
train on each simulation day. For all computer generated trains, the name on
the plot ig composed of two charactiers from thz group name followed by the
last two digits of the train id. A rough idea of the leading digits of the
trzin i¢ can be obtained by knowing the sequence of generation and the number

of trains per day.









M14466.CCTP.DOCUM(RCMI(study>) by the job CCTPZ<{job> where <{job)> is the
“~first three characters of <{study>. Also a list of the specnames in the
stucdy is saved on CCTPIE6.<{study>.SPECLIST - this l1ist can be used

later by the clists RCMCAN,RCMSTORE,RCMRETR,RCMEDIT and by RCMBRUN

{tzelf.

* STUDY TITLE (im 'quotes')

n

"

"
A\

The title entered here is written on the study file.

* PRODUCTION RUN (®/VY)

n

]

1]
~

Useirs should normally .select the default (Y) here, this selects the
producticon versions of both prcgrams and deletes all the work files
vthen =le job is complete. Selection of N allows override of any of the

above.

*  YOUR MNAME ===)
Enter your name as it is to appear on the output.
* DEPARTMENT (*=RESEARCH/L?/DEV) ===

The resgonse <o this question determines the accocunt and budget code

accorcing to trznsportation planning standards.

* PRIORITY (*=0=FREE,7=SLOW.9=EXPENSIVE) ===>

Enter the priority for your job.

* JOB CLASS {*=A/Q}

n

n

n
v

Gererally, the defzult CLASS A is appreopriate. For shert simulations
known to take less than 15 seconds of CPU time class Q may be

selectsd,

* PRINTER (*=DISK/LOCAL/REMOTE8/...)

n

n

n
A\



The default here sends the job output to the R-queue on disk. This
is suitable for large studies when the summary output is all that
is usuzily required. The individual simulation outputs can be
browsed or printed local using SPF option 3.8. The user is
rezponsible for deleting unwant=d output from the R-gueue by the

Clist RCMCAN.

For individual studies, where all of the simulation output is

required, select either local or remocte8.

* PLOTTER {*=LOCAL/15/NONZ) ===)>
Select the plectter for the string-line plot.
* POST SIMULATION ANALYSIS 7 (*=N/Y) ===)

A postprcocessor batch means program may be run.,

This concludes the information which is common to each of the
simulations in 2 study. Th= Clist now echos all of the
above on a new screen for verification. After vou hit enter
the scr=2en clears again to permit you to enter the names of the

specfiles that are to be run.

(HIT ENTER TO END)
IF YOU WANT TO USE AN OLD LIST OF SPECFILES,
EMTER TH: WORD STUDY FOR THE FIRST ONE

Generally, =nter th2 {(specname>s one at z time. Hit enter to terminate
thez list. The exception z2llowed here is that {if you hzve an old
{study> containing the list you may re-use the speclist, ihus'
avoiding retyping - in this case type the word STUDY and ycu will be

promptec for the nzme of the old study.






The following messages are now displaye¢

ELSTBOUND TPS : <name of east
'E3TBOUND TPS : <(name of wss
PERFORMING ALLOCATIONS FOR Fy
FRONT END BEGINHING @

Next, tho output of the front-end appsars on tne screen, followad by

FrONT END COMPLETED:
HIT EMTER TO CONMNTINUE
RUMN SIMULATION (¥ OR N) ===)
A response of N will terminate the Clist, Y will run the simulation

in foregrourd mode. The output may be taken directly to the screen or

mzy be saved on a T30 datasect by the resgpocnse to the next question:
QUTPUT ON THE SCREEN (Y OGR N) ===)
The following messages tndicate rorma’ operation of the Clist:-

USING ELANX COMMAND FILE
MODEL BEGINNING:
MOOEL COMPLETED :
QUTPUT FOR FLOTTIKG PROGRAM IS 0il 'CCTPOB2.{specname>.PLOT'
TERAIN TIMES OUTPUT IS ON 'CCTPEL3.<{specname>.TINMES'
SIMULATION OUTPUT IS ON 'CCTPOO3.<{specname;.QUTPUT"
e EMD OF RCHFRUN i
If the scresn was not selected for the simulation output. the output can

now be browszd on CCTFIL3.<{(specnams>,0UTPUT,

Files CCTPRIT.(specnamea>.PLOT/PSFEC/TIMES/I-ZLAY/VWORK are also saved
and may be browsed. These Tiles are not normally of interest to the user:

the system documzntation contains details of their centents.

A plot ¢f the trains simulated can now be obtzined by running the

Clist RCMPLOT,

1.4 Jcb cancellation

When heavy use is made of the system, it is very important that you



' the R-queue.

juests (study’> and theﬁ busies itself deleting

5 associated with each of the {specnam=>s on the
» SFECLIST,

be used to cancel jobs of a study that were

2d,

/> .SPECLIST 1s a 730 dataset. a problem

>mitted on Friday are to be zancelled on Monday.

>u have a set of specfiles in which you want to make the

sams miner wiverw-oh €9. change the traffic volume

One possibility 15 to program the FF-keys and edit the files one at a

time.

A more efficient method, for a largs number of files, is as follows:-
- Copy the citst RCMILIT to RCM{{i>ED, where {ii are your two initials
{(RCMELIT is 2 model clist which changes trzins per day. 99 to 60)

- Edit the clist RCM{ii>ED to yaur requirements
be careful that the find and change commands that you write
uniquely identify the fields that you want to change
Test out your new clist with cne data file
- Rurn your clist with all your files
note : the 1ist may be typed or may refer to an old <{(study>

- Cleanup! delete your clist (SFF 3.1)

1.6 Likrary maintenance
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