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Student Controller Checklist

The following is a short list of items that will help you be successful in TCC.

1.

= 0 2N

11.

12.

13.

Arrive early enough to hear what is being passed down from the previous shift.
You should be aware of what is going on and how your shift is being affected by
items pending.

Read the OCC log when reporting for duty and before leaving. On arrival, you
need to be familiar with items that occurred during your off time. Before you
leave check the items that were handled during your shift for accuracy.

Rail Tracker: The times entered should be accurate; the departure is when the train
hits the next circuit out of the station. The arrival is entered when the train is on
the platform track circuit.

Learn the running times from the terminals to the major junctions (Katy, SEJ,
0OCJ, NWJ, and Bachman).

Learn how the trains get their routes and where. If by TWC call or on approach.
The time it takes for a route to establish at each terminal. This is especially critical
during pull out times (K-Street, Santa Fe, Ash, Grand, and Century).

Be familiar with the Rail Tracker (NB, SB) how to zoom in to any trip by station
etc.

How to keep up with the pass-down and all the information on the desktop.

Learn the indication on BARCO/SCADA screen and what they mean to you.
Each time you talk to a train or personnel on the ROW, look at the BARCO.

. Incident Management: Use the troubleshooting guide/emergency procedures each

time. This will create a good habit and help keep you from making a critical
mistake.

When giving instructions on the radio, do not hesitate. Think about what you are
going to say and say it. This will help you build your real-time management skills.
Keep a professional demeanor always, what you say on the radio/phone is
representing TCC. How you treat personnel and the demeanor is how they are
going to answer when you need something. Expect professionalism by making
sure that is what you put out there.

Read Rules/Procedures and SOPs as many times as necessary to make it a part of
you. If you have it in your head, it will be there when you need it.

If you have any questions at any time, ask the Controller sitting with you or the Chief
Controller on duty.
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MODULE #3

SCADA OPERATION
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MODULE # 4
GENERAL INFORMATION

TOPIC OBJECTIVE:

Upon completion of this topic, the trainee will be able to:
e Understand the operation of the SCADA system.
e Understand information conveyed by the SCADA system.
e Perform all functions of the SCADA system.

DISCUSSION POINTS:

e Modular objectives

¢ Functions of the Switch and Signal Screens
e Functions of the TES Screens

e Reading the Alarm Screens

e Yard OCS Screens

e Tunnel Screen (Fan & Vent)

e Off-Normals Screen

e De-Clutter Function
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SCADA INTRODUCTION

The Train Control Center houses all communication and control equipment required to support
the operation of the LRT system. Communications and train control equipment provides full
communication, monitoring and control capabilities of all major system elements.

Full status monitoring and control of switches, signals, traction power, and ventilation equipment
is provided within the communicating territories. Within non-communicating territories — the
Central Business District (CBD), and the West and South Oak Cliff branches — monitoring and
control capability is limited to equipment status and alarm indications.

The Communication Transmission System (CTS) provides the link between the TCC and
locations within communicating territories via a single mode, drop and insert fiber optic system.
Communication between the TCC and locations within non-communicating territories is via a
copper cable or dial-up telephone lines.

A supervisory control system utilizes remote terminal units (RTUSs) to transmit and receive status
change indications, and control signal devices and ventilation equipment. The communication
link is via the CTS. All indications are displayed in the TCC.

Train control is accomplished through a central computer network consisting of a system
overview display and control consoles for mainline operations, yard operations, and a system
manager. The system overview display uses integrated projection technology to provide a large
(8°x16’), geographical representation of the LRT starter system; including track and switches,
signals, tunnel ventilation, and selected alarms and indications monitored by the supervisory
control system. The overview display has been designed to accommodate system expansion to its
current 79 miles with the exception of R-1.

Monitoring and control of the light rail system is conducted from six rail operations control
(ROC) consoles located in the TCC. Each console includes separate monitors for
communications and train control functions. LCD monitors provide full data and graphic
capability with mouse and keyboard control capabilities. Each console is interfaced with the
supervisory control radio, telephone, and PA systems.

A system manager console for use in managing computer network configuration is available in
the communications equipment room.
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LOG ON/OFF SCADA CONSOLE

The log on/off screen displays a log on or log off function for each controller. To log on, the
ROC use the keyboard and mouse as follows:

1.

e

Select the log on button located in the top left section of the screen. (NOTE: A log on
menu will appear.)

Type you user name in the window labeled “User Name”.

Type you password in the window labeled “Password”.

With the mouse, select “OK” or press enter.

A second window will appear that is labeled “User Logon Info”. With the mouse, select
the “Accept” button or press enter.

The “Shared Territory Confirmation” window will appear, select “OK” with the mouse or
press enter.

Select “Continue” or press enter. (Note: Three screens will display information.) Ensure
that your user name appears in the bottom right hand corner of all screens.

To log off, the ROC use the keyboard and mouse as follows.

alb e

5.

6.

Select the “Log On/Off” button.

A gray screen will appear, select “Log Off”.

A log off window will appear, select “Finish Logoff”.

The Confirmation window will appear and say, “Do you really want to Log Off?”, select
“Yes”.

The Assign Territories window will appear and say “Do you want to assign your
Territories to another user?”, select “No”.

The DART SCS window will appear and say “Log Off Successful”, select “Yes”.

After logging on three screens will display the off-normal screens. The buttons on the top of the
screen can be used to select the Alarm Screen, Switch and Signal top level screens, TES list,
Yard OCS Screens, Tunnel Screen (Fan & Vent), Off-Normal Screens, Zone Screens, and De-
Clutter options.
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TOP LEVEL SCREENS

The Signals Downtown, Signals Northeast, Signals Northwest, Signals Southeast, Signals
Southwest, and Signals West options allow a controller to access the full system alignment. The
Switch and Signal Screen List — List of various sections of the mainline that enables the user to
utilize different functions for switches and signals as appropriate for mainline operation as well
as to verify the status of a particular substation in that section.

These screens are used to request routes, change switch positions, apply/remove signal exit block
and switch blocks, cancel a route, fleet a signal, apply/remove call-on, and/or place a special
state on a device.

The traffic indicators indicate the established traffic direction for the related track segments
between adjacent signal territory interlockings. The direction is permitted to be changed by a
route being aligned into the track segment by either of the two interlockings. A traffic indicator
displaying red is an indication that traffic is established and locked in the direction displayed. A
traffic indicator displaying green is an unlocked indication of the last established direction of
travel and allows for the direction of travel to be changed.
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SWITCH AND SIGNAL BUTTON FUNCTIONS

AUTO TCC REMOTE FUNCTION — The AUTO TCC REMOTE functions allows the user to
place a signal house local control panel into local, TCC, or auto.

LOCAL ACCEPT - Yields control of the Local Control Panel to personnel at the signal house.

TCC REQUEST - Yields control of the Local Control Panel to the Train Control Center.

AUTO REQUEST - Places the Local Control Panel into the Auto mode enabling the TWC to
call and establish routes at all interlockings with the exception of Center and Portal interlockings.

AUTO CANCEL - Places the Local Control Panel into the TCC mode enabling the Controller
to utilize various devices within the interlockings.

ROUTE SELECTION FUNCTION — The N/X function is interactive with the train control
switch and signal equipment in the field. All commands sent via the console will result in the
activation of equipment in the field. To manually request a route through an interlocking perform
the following functions:

Right click the entrance signal icon to see the drop-down list.

Left click the “N/X” option.

The available exit signals will start to flash white.

Left click the desired exit signal icon.

The requested route between the entrance and exit signals will be displayed in purple.
The entrance signal icon will change from solid red to flashing red or steady green.

A

Note: Route selection is the only function that does not require the use of the Execute
button.

SIGNAL CANCEL FUNCTION - This function enables the user to manually cancel an
aligned and unoccupied route. The signal cancel function when executed cancels the signals
immediately and after a delay of 30-60 seconds cancels the route. To manually cancel a route
perform the following functions:

1. Right click the entrance signal icon to see the drop-down list.
2. Left click the “Signal Cancel” button.
3. Left click the “Execute” button.

Note: The entrance signal icon will change from green or flashing red to solid red and the
established route indication will disappear.

SIGNAL CALL-ON FUNCTION - This function enables the user to pass a train through an
established route that is occupied by another train, pass a train by a red signal without utilizing
the train TSS equipment, route a train into the reverse direction of travel from communicating
into non-communicating territories, or to enter the Yard at CROF. To manually perform the
Signal Call-On function:
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Establish a route by using the “N/X” function if necessary.
Right click the entrance signal icon to see the drop-down list.
Left click the “Call On” option.

Left click the “Execute” button.

alb e

Note: The entrance signal will display a yellow indication when the track circuit previous
to the signal is occupied.

SIGNAL CALL-ON CANCEL FUNCTION - This function enables the user to cancel a
previously placed Signal Call-On. To manually perform the Signal Call-On Cancel function:

1. Right click the entrance signal icon to see the drop-down list.
2. Left click the “Call On Cancel” option.
3. Left click the “Execute” button.

Note: The entrance signal will go from yellow to red.

SIGNAL FLEET FUNCTION - This function enables the user to move multiple trains over the
same route at an interlocking without having to continuously request a route. To manually
perform the Signal Fleet Function:

1. Right click the entrance signal icon to see the drop-down list.
2. Left click the “Fleet” option.
3. Left click the “Execute” button.

Note: The Fleet function will display a green box around the entrance signal icon.

SIGNAL FLEET N/X FUNCTION - This function enables the user to set the route at an
interlocking without having to set the route using the “N/X” function and then the “Fleet”
function:

1. Right click the entrance signal icon to see the drop-down list.
2. Left click the “Fleet N/X” option.
3. Left click the “Execute” button.

Note: The Fleet function will display a green box around the entrance signal icon.

SIGNAL FLEET CANCEL BUTTON - This function enables the user to cancel a signal from
fleeting. To manually perform the Signal Fleet Cancel Function:

1. Right click the entrance signal icon to see the drop-down list.
2. Left click the “Fleet Cancel” option.
3. Left click the “Execute” button.

Note: The entrance signal icon will change from green or flashing red with a green box
around to signal to solid red and the established route indication will disappear.

Version 1.2



SIGNAL EXIT BLOCK APPLIED FUNCTION — This function enables the user to apply a
block on an exit signal to prevent a route from being established for train(s) moving into a
specified area. To manually perform the Exit Block Applied Function:

1. Right click the exit signal icon to see the drop-down list.
2. Left click the “Block” option.
3. Left click the “Execute” button.

Note: The function will be completed when a blue block is displayed around the desired
signal.

SIGNAL EXIT BLOCK CANCEL FUNCTION - This function enables the user to remove a
previously executed exit block. To perform the Signal Block Cancel Function:
1. Right click the exit signal icon to see the drop-down list.

2. Left click the “Block™ option.
3. Left click the “Execute” button.

Note: The function will be completed with a blue block is no longer displayed around the
desired signal.

SWITCH BLOCK APPLIED FUNCTION - This function enables the user to apply a block
on a switch to prevent a route from being established for train movement into a specified area.
To manually perform the Switch Block Applied Function:

1. Right click the desired switch icon to see the drop-down list.
2. Left click the “Block™ option.
3. Left click the “Execute” button.

Note: The function will be completed when the blue squares are displayed around the
desired switch.

SWITCH BLOCK CANCEL FUNCTION - This function enables the user to remove a
previously executed switch block. To perform a Switch Block Cancel Function:

1. Right click the desired switch icon to see the drop-down list.
2. Left click the “Block Cancel” option.
3. Left click the “Execute” button.

Note: The function will be completed when the blue squares are no longer displayed
around the desired switch.

SWITCH NORMAL FUNCTION - This function enables the user to align a switch into the
normal position. To perform the Switch Normal Function:

1. Right click the desired switch icon to see the drop-down list.
2. Left click the “Set Normal” option.
3. Left click the “Execute” button.
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Note: The function will be completed when the desired switch shows to be in the normal
position.

SWITCH REVERSE FUNCTION - This function enables the user to align a switch into the
reverse position. To perform the Switch Reverse Function:

4. Right click the desired switch icon to see the drop-down list.
5. Left click the “Set Reverse” option.
6. Left click the “Execute” button.

Note: The function will be completed when the desired switch shows to be in the reverse
position.

CONTROL INHIBIT FUNCTION — This function enables the user to place or remove a
Control Inhibit on switches and signals. When switches and signals are placed in this state the
user is prevented from utilizing the devices selected. To perform the Control Inhibit function:

To place a Control Inhibit on a device:

1. Right click the desired switch or signal to see the drop-down list.
2. Left click the “Apply Control Inhibit” option.
3. Left click the “Execute” button.

Note: The function will be completed when the out of service icon is displayed over the
affected switch or signal.

To remove a Control Inhibit on a device:

1. Right click the desired switch or signal to see the drop-down list.
2. Left click the “Cancel Control Inhibit” option.
3. Left click the “Execute” button.

Note: The function will be completed when the out of service icon is no longer displayed
over the affected switch or signal.

UNLOCK FUNCTION - This function allows the user to unlock the electric switch locks at K-
Street and Ash Interlockings, and at Frankford and Bucker tail tracks. To perform the unlock
function:

1. Right click the desired switch icon to see the drop-down list.
2. Left click the “Unlock” option.

3. Left click the “Execute” button.

Note: No indication to confirm activation.

LOCK FUNCTION - This function allows the user to lock the electric switch locks at K-Street
and Ash Interlockings, and at Frankford and Bucker tail tracks. To perform the unlock function:

1. Right click the desired switch icon to see the drop-down list.
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2. Left click the “Lock” option.
3. Left click the “Execute” button.
Note: No indication to confirm activation.

OTHER SWITCH AND SIGNAL FUNCTIONS

Back button — Displays the previously selected screen.
Zone Screens — Displays TES or Interlocking switch and signal screens.

Arrow buttons — Allows the user to navigate throughout the system in the direction selected.
These are yellow arrows and go from interlocking to interlocking or substation to substation.

Cancel — Allows user to terminate the function requested.

Alarm Symbols and Pop-up Status List — Allows the user to click on a symbol displaying an
alarm to identify problems within the device (signal house, comm. house, station, and TPSS).
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TES SCREENS

TES Screen List encompasses the various sections of catenary that enables the user to
utilize different functions for operating breakers and switches (tie and sectionalization)
for the purpose of maintenance and de-energizing/energizing sections of catenary as
necessary.

The TES zone screens are used to verify the conditions of each of the overhead catenary
and traction power substations. The status of the electrified condition of the overhead
catenary and traction power substation are as follows:

» Red — Section is energized or breaker is closed.
» Blue — Section is de-energized or breaker is open.

TES Screen List — Is used to select the TES zone or traction power substation screen. The
TES Zone Screen List consists of screens identified within the list.
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TES BUTTON FUNCTIONS

OPEN FUNCTION - This function allows the user to command an AC Breaker,
Cathode Breaker, DC Feeder Breaker(s), Sectionalization Switch, and/or Tie Switch to
the open position.

1. Right click the desired device icon to see the drop-down list.
2. Left click the “Open” option.
3. Left click the “Execute” button.

Note: When this function is completed the device icon(s) will be displayed with a
blue background on the AC Breaker, Cathode Breaker and DC Feeder Breaker(s).
The Sectionalization Switch and/or Tie Switch will show to be open.

CLOSE FUNCTION (SUBSTATION) — This function allows the user to command an
AC Breaker, Cathode Breaker, and/or DC Feeder Breaker(s) to the closed position.

Right click the desired device icon to see the drop-down list.

Left click the “Allow Close” option.

Left click the “Execute” button.

Right click the desired device icon a second time to see the drop-down list.
Left click the “Close” option.

Left click the “Execute” button.

A

Note: When this function is completed the device icon(s) background color will
disappear.

CLOSE FUNCTION (SWITCHES) — This function allows the user to command a
Sectionalization Switch and/or Tie Switch to the closed position.

1. Right click the desired device icon to see the drop-down list.
2. Left click the “Close” option.
3. Left click the “Execute” button.

Note: When this function is completed the Sectionalization Switch and/or Tie
Switch will show to be closed.

CONTROL INHIBIT FUNCTION — This function enables the user to place or remove
a Control Inhibit on an AC Breaker, Cathode Breaker, DC Feeder Breaker(s),
Sectionalization Switch, and/or Tie Switch. When AC Breaker, Cathode Breaker, DC
Feeder Breaker(s), Sectionalization Switch, and/or Tie Switch(s) are placed in this state
the user is prevented from utilizing the devices selected. To perform the Control Inhibit
function:

To place a Control Inhibit on a device:

1. Right click the desired device icon to see the drop-down list.
2. Left click the “Apply Control Inhibit” option.
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3. Left click the “Execute” button.
Note: The function will be completed when the out of service icon is displayed
over the affected switch or signal.

To remove a Control Inhibit on a device:
1. Right click the desired device icon to see the drop-down list.
2. Left click the “Cancel Control Inhibit” option.
3. Left click the “Execute” button.

Note: The function will be completed when the out of service icon is no longer
displayed over the affected device.

OTHER TES SCREEN FUNCTIONS

Back button — Displays the previously selected screen.

Arrow buttons — Allows the user to navigate throughout the system in the direction
selected. These are yellow arrows and go from interlocking to interlocking or substation
to substation.

Cancel — Allows user to terminate the function requested.
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FAN AND VENT SCREENS

Fan & Vent Screen — Initializes the “Emergency Ventilation” and “Portal to Bird switch
and signal screens.

The “Emergency Ventilation” screen will allow the user to select different scenarios
based on the information related from the field. The scenarios suggest the proper route
for passenger and personnel evacuation from the tunnel along with the proper activation
of the ventilation fans.

The “Portal to Bird” switch and signal screen will allow the user to perform functions
normally associated with any switch and signal screen.

EMERGENCY VENTILATION

During emergencies requiring tunnel ventilation this screen is utilized by the user to enter
a scenario in order to operate the fans and dampers automatically. Also provides
information on evacuation routes for passengers and personnel in the tunnel.
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EMERGENCY VENTILATION BUTTON FUNCTIONS

ADD TRAIN — This function allows the user the capability of selecting a train location
should normal occupancy indication not be displayed for any reason. To manually
perform the add train function:

1. Right click the desired track circuit to see the drop-down list.
2. Leftclick the “Add Train” option.
3. Left click the “Execute” button.

Note: The track circuit will display a yellow indication when completed.

REMOVE TRAIN - This function allows the user the capability of removing a train
from a previously selected track circuit.

1. Right click the track circuit that the “Add Train” function was applied on to
see the drop-down list.

2. Left click the “Remove Train” option.

3. Left click the “Execute” button.

Note: The yellow indication on the desired track circuit will disappear.

EMERGENCY VENTILATION PROCEDURES

This procedure will allow the user to formulate an emergency ventilation scenario.

1. Right click the occupied track circuit location to see the drop-down list. (If the
track circuit is not showing to be occupied, perform “Add Train” function.)

2. Left click the “Add Fire Location” option.
3. Left click either the “Front” or “Rear” button.
4. Left click the “Execute” button.

Note: Fans will be activated in supply (blue) and exhaust (yellow), and the egress
(evacuation) route will be displayed.

OTHER EMERGENCY VENTILATION SCREEN FUNCTIONS

Modify Regimen Screen — Click on this button to change from Emergency Ventilation
to Modify tunnel ventilation.

Cancel — Allows the user to terminate the function requested.

MODIFY TUNNEL VENTILATION

This screen enables the user to operate the fans, damper, and monitor activities taking
place within the tunnel.

MODIFY TUNNEL VENTILATION BUTTON FUNCTIONS
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DAMPER OPEN - This function enables the user to open dampers.

1. Right click the desired damper to see the drop-down list.
2. Left click the “Open” option.
3. Left click the “Execute” button.

Note: The damper open indication will be displayed with a clear background.

DAMPER CLOSE- This function enables the user to close dampers.

1. Right click the desired damper to see the drop-down list.
2. Left click the “Close” option.
3. Left click the “Execute” button.

Note: The damper closed indication will be displayed with a white background.

FAN SUPPLY - This function enables the user to activate the fan to provide fresh air
into the tunnel.

1. Right click the desired fan(s) to see the drop-down list.
2. Left click the “Fan On — Supply” option.
3. Left click the “Execute” button.

Note: Fan(s) operating in the supply mode will be displayed in a blue indication.

FAN EXHAUST- This function enables the user to activate the fan to remove air from
the tunnel.

1. Right click the desired fan(s) to see the drop-down list.
2. Left click the “Fan Off — Exhaust” option.
3. Left click the “Execute” button.

Note: Fan(s) operating in the exhaust mode will be displayed in a yellow
indication.

FAN OFF — This function enables the user to deactivate the fan from the supply or
exhaust mode.

1. Right click the desired fan(s) to see the drop-down list.
2. Left click the “Fan Off” option.
3. Left click the “Execute” button.

Note: Fan(s) will be deactivated when a white indication is displayed.

CONTROL INHIBIT FUNCTION — This function enables the user to place or remove
a Control Inhibit on the fans and/or dampers. When fans or dampers are placed in this
state the user is prevented from utilizing the devices selected. To perform the Control
Inhibit function:
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To place a Control Inhibit on a fan or damper:

1. Right click the desired device icon to see the drop-down list.
2. Left click the “Apply Control Inhibit” option.
3. Left click the “Execute” button.

Note: The function will be completed when the out of service icon is displayed
over the affected fans or dampers.

To remove a Control Inhibit on fan or damper:

1. Right click the desired device icon to see the drop-down list.
2. Left click the “Cancel Control Inhibit” option.
3. Left click the “Execute” button.

Note: The function will be completed when the out of service icon is no longer
displayed over the affected fans or dampers.

OTHER FAN/VENT SCREEN FUNCTIONS

Back button — Displays the previously selected screen.

Arrow buttons — Allows the user to navigate throughout the system in the direction
selected. These are yellow arrows and go from interlocking to interlocking or substation
to substation.

Cancel — Allows user to terminate the function requested.
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ALARM LIST SCREEN

The Alarm List Screen display alerts the user of the condition of all vital systems that are
required for safe and efficient operation of the network.

When an alarm is received, it will be displayed as follows:

» RED — High priority alarm.
» YELLOW — Medium priority alarm.
» GREEN - Alarm cleared itself.

When an alarm is received, it will be listed as follows:

» Date-Time — Date and time the alarm occurred.

» Description — Type of alarm and location the alarm occurred.
» TimeAcked — Time the alarm was acknowledged.

» OperatorID — Who acknowledged the alarm.

ALARM SCREEN BUTTON FUNCTIONS

There are three tabs located on the alarm screen. They are: Filters, Action, and Statistics.

» Filters allows the user set the different options to see all alarms,
acknowledged alarms, unacknowledged alarms, and add filters for specific
alarms.

» Action allows the user to acknowledge selected alarms, the current page
displayed alarms, or all alarms. As well as the ability to print alarms.

> Statistics gives the user a total of all alarms acknowledged, unacknowledged,
suppressed, unsuppressed, cycled, and cycles.

ACKNOWLEDGE ALARM — This function allows the user to acknowledge individual
alarms displayed on the alarm list screen.

= Click the desired alarm and then click the “Selected” option at the bottom of
the screen, or right click the desired alarm to see the drop-down list and left
click the “Acknowledge” option.

Note: Once acknowledged red and yellow alarms will stop flashing, and green
alarm indication will be removed from the display screen.

PAGE ACKNOWLEDGE - This function allows the user to acknowledge all alarms
displayed on the alarm list display simultaneously.

= Click the “Page” option at the bottom of the screen.

Note: Once acknowledged red and yellow alarms will stop flashing, and green
alarm indication will be removed from the display screen.
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SUPPRESS ALARM - This function allows the user to suppress alarms listed on the
alarm list screen.

1. Right click the desired alarm to see the drop-down list and left click the

“Suppress” option.
Or

2. Right click the desired alarm to see the drop-down list and left click the
“Suppress With Options™ option.

a. Suppress With Options gives the user 2 option. “One Time Suppress”
or “Suppress For Given Time”, Suppress For Given Time allows the
user to input Days, Hours, Minutes, and Seconds when suppressing an
alarm.

Note: This function will remove the alarm from the current alarm screen list and
place it into the Suppressed alarm screen list.

AUDIO OFF — This function allows the user to silence the alarm audible alert.
= Click the “Audio Off” button.

Note: The alarm will be silenced.
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PA/CIS REFERENCE GUIDE

TOPIC OBJECTIVE:

Upon completion of this topic, the trainee will be able to:
e Understand the operation of the PACIS system.
e Understand information conveyed by the PACIS system.
e Perform all functions of the PACIS system.

DISCUSSION POINTS:

Modular objectives

Getting an existing message and send it to one or more stations or lines
Create messages using message segments

Create unique, ad hoc messages

Schedule messages for future and repeated play

e C(Create and send messages to one or more lines and one or more stations
e Use the push-to-talk feature to send immediate, line announcements

e Check and acknowledge alarms

e Generate message reports
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MODULE #6

TRACTION ELECTRIFICATION SYSTEMS
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MODULE # 6
GENERAL INFORMATION

TOPIC OBJECTIVE:

Upon completion of this topic, the trainee will be able to:
e Understand the traction electrification definitions.
e Understand elements of the overhead catenary system.
e Understand principles of catenary sectionalization.

DISCUSSION POINTS:

e Modular objectives

e Traction electrification system definitions
e Sectionalization practices

e Overhead catenary system diagram
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TES DEFINITIONS

AC Breaker — Three (3) phase device that controls alternating current power from Texas
Utilities Company 13,200 volts (or 13.2 KV) supply to the primary side of the substation main
power transformer.

Catenary — A system of overhead wires consisting of contact wires, messenger wires, and
hangers that supplies traction power to the LRV via the pantograph.

Cathode Breaker — Single pole device used to switch and/or isolate thyristor (rectifier) output
from the substation power bus (845 volts D.C.).

Contact Wire — The electrical conductor that provides the 845 Volts Direct Current (VDC) to
the LRV through contact with the pantograph.

DC Main Breaker — See “Cathode Breaker”.

DC Feeder Breaker — A device used to feed and/or isolate the 845 volts D.C. power from the
catenary line section.

De-Energize — To remove electrical power.

Dual Feed — A method in which two D.C. feeder breakers from adjacent substations are utilized
to energize a section of catenary.

Energize — To turn on electrical power.

Feed Through Condition — A condition where an A.C. breaker and/or cathode breaker have
been opened and the D.C. feeder breakers remain closed allowing the catenary to be dual fed
through the D.C. feeder bus.

Ground — A safety ground conductor or strap used to “short out” any electrical power to the
catenary and to prevent the catenary becoming accidentally energized. A ground must always be
placed between the work crews and the nearest potential source of power firom any direction.

Hanger — A vertical fitting on the catenary system spaced at regular intervals that suspends the
contact wire from the messenger wire.

Load Switch — A sectionalizing switch that can be opened or closed when energized. (Presently
only TS-19-Y1 and TS-19-Y2 Motorized Sectionalizing Switches at Yard Limits.)

Local — A method of removing control of a device or breaker from the Train Control Center,
which allows the user at the scene to operate the device.

Lock — A physical lock used to secure substation breakers indicating “DANGER, Device Locked
Out — Do Not Operate.”
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Messenger Wire — The uppermost conductor in a catenary system from which the contact wire
is suspended by means of hangers.

Motorized Sectionalizing Switch — A sectionalizing switch that can be opened or closed
remotely by SCADA.

N.O. — Indicates that a device is Normally in the Open position.
N.C. — Indicates that a device is Normally in the Closed position.

Negative Return Switch — Provides a negative current return path back to the substation.

No-load Switch — A sectionalizing switch that can only be opened or closed when de-energized.

OCS — Abbreviation for Overhead Catenary System.

Overlap Insulator — Not a physical device, simply it is where the catenary ends at one circuit
and begins at another circuit.

Power Switching L.og — A form used for recording the operation of breakers, apparatus
numbers, the locations of the devices to be opened or closed and the person(s) requesting
authorization for the work to be performed.

Rack In — A D.C. feeder breaker is fully connected to the substation power bus.

Rack Out — A D.C. feeder breaker is physically removed from the substation power bus and
power has been totally disconnected.

Rectifier — A device used to convert Alternating Current (A.C.) power to Direct Current (D.C.)
power. When used in conjunction with a Transformer, converts 13.2 KV A.C. power to 845
Volts D.C.

Red Flag — A safety device placed at each end of a de-energized section of catenary to prevent
trains from entering the area where power has been removed. Red Flags must always be placed
outside of the de-energized area to stop trains prior to leaving the energized section.

Red Tag — A numbered tag placed on a racked out breaker indicating “DANGER — Equipment
Locked Out. Do Not Operate.”

Remote — A method whereby operation of a device or breaker is controlled by the Train Control
Center.

Sectionalize — To de-energize specific sections of the overhead contact system for work or other
purposes.

Section Insulator — A device which divides the overhead contact system into electrical sections.

Sectionalizing Switch — A switch used to sectionalize sections of the overhead contact system.
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Substation, Traction Power — A facility used to rectify and distribute electricity to the LRT
system.

Supervisory Qutage — The OCS is reported to be de-energized and appropriate breakers open.
However, no Red Tags are issued, no grounds are placed or tests performed to verify that the
OCS is actually de-energized. The outage is just an added safety precaution for maintenance
work more than ten feet from the catenary.

TES — Abbreviation for Traction Electrification System.
Thyristor — A solid-state electronic device similar in function to a rectifier/ See “Rectifier”.

Tie Switch — An electrical switch utilized to connect (or “tie”) two different catenary circuits
together.

Traction Power System — The electrical power distribution system that provides 845 volts D.C.
propulsion power to operate LRVs.

Transfer Trip — A relay system that opens ALL D.C. Feeder Breakers in a catenary circuit if a
ground (or “short circuit”) is detected in a circuit that is Dual Fed or Triple Fed.

Transformer — An electrical device which transforms (IE: raises or lowers) A.C. voltage. When
used in conjunction with a Rectifier, converts 13.2 KV A.C. power to 845 Volts D.C.

Triple Feed — A method by which three D.C. Feeder Breakers from adjacent substations are

utilized to energize a section of catenary. (Presently only at Oak Cliff Junction, Katy Junction,
and Southeast Junction.)
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The illustration in Figure 1 identifies the major components within a TPSS (Traction Power
Substation).
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Figure 2
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Each Traction Power Substation on the Mainline is designated by a substation name and number.
The name typically corresponds to a geographical location. The numbers start with Sub #13
Lisbon, and in most locations are numbered in consecutive order from South to North. (Note:
There in no Substation #22.)

DC Feeder Breakers are numbered to correspond with the substation in which they are located,
and the catenary circuit being fed by the breaker, (Track 1 or Track 2). As seen in the example
above, circuits North of a substation consist of that substation’s number and the track being fed
from it. Circuits South of a substation consist of the number of the substation to the South and
the track being fed from it.

In Figure 2 each 5101 DC Feeder Breaker is connected to the 5101 DC Feeder Breaker in the
adjacent substation. This is a typical Dual Feed circuit.
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Figure 3
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Notice that in Figure 3 the method for designating DC Feeder Breakers remains the same and
does not change just because another substation is illustrated. DC Feeder Breakers are designated
in correspondence with a single catenary circuit.

In Figure 3 the 3401 DC Feeder Breaker at Plano Parkway TPSS is designated as such because it
is connected to DC Feeder Breaker 3401 in the adjacent substation (Glenville TPSS). Again, this
is one complete circuit.
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Figure 4
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Sectionalizing switch numbers do not correspond directly with DC Feeder Breaker numbers.
Instead, a sectionalizing switch is designated with an “S” in front of the switch number, which
identifies the device as a sectionalizing switch. The first two numbers identify the catenary
circuit number that the switch is part of, and the last number identifies the track on which the
switch is located.

In Figure 4 the S-242 sectionalizing switch is designated as such because the circuit number is 24
and the track it is located on is track #2.

Any DC Feeder Breaker, Sectionalizing Switch, or Tie Switch that is “Open” does not have
power flowing from one side of the device to the other side.

The N.O. associated with S-241 indicates that this sectionalizing switch is normally in the open
position.

Any DC Feeder Breaker, Sectionalizing Switch, or Tie Switch that is “Closed” does have power
flowing from one side of the device to the other side if the associated circuit is energized.

The N.C. associated with S-242 indicates that this sectionalizing switch is normally in the closed
position.
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Figure 5

City Place Vent CP#15

& &

S-242(NC} [
City Place

Sanders Glencoe

Al
= 20

Sectionalizing switches which are incorporated with an interlocking have the same numbering
sequence as indicated in Figure 4.

In Figure 5 the S-242 sectionalizing switch is designated as such because it is in the “24” circuit
and it is feeding track #2.

The N.O. associated with S-241 indicates that this sectionalizing switch is normally in the open
position.

The N.C. associated with S-242 indicates that this switch is normally in the closed position.

Version 1.2



Figure 6
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When DC Feeder Breakers are opened on each end of a section of catenary it becomes de-
energized as illustrated in Figure 6. The 5101 DC Feeder Breakers are indicating to be in the
“Open” position in both substations, therefore track 1 is de-energized between Miles TPSS and
McCree TPSS.
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Figure 7
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Figure 7 illustrates that Track 2 between Tama Park TPSS and Sectionalizing Switch S-162 is
de-energized. Notice that S-162 is in the open position and DC Feeder Breaker 1602 is in the
open position in Tama Park TPSS. This section of catenary is de-energized even though DC
Feeder Breaker 1602 is still closed inside of West Oak TPSS. With Sectionalization Switch S-
162 being in the “Open” position, power transferring from West Oak TPSS (specifically from
DC Feeder Breaker 1602) was not allowed to continue through the sectionalizing switch.

Version 1.2



Figure 8
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Figure 8 illustrates that Track 2 between Glenville TPSS and Plano Parkway TPSS is de-
energized. Notice that S-344 is in the normally open position and S-343 is in the normally closed
position. The 3402 circuit is de-energized and the crossover portion, (Located in the extreme
middle of the interlocking) is energized. With Sectionalizing Switch S-343 being in the “Closed”
position power is transferred to the area in the center of the crossover from 3401 catenary circuit
on track 1. It is also important to observe how the area between the four section insulators is
energized from the south side of track 1.

Version 1.2



Figure 9
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Figure 9 illustrates that Sectionalizing Switch S-344 has been placed in the open position and all
of the DC Feeder Breakers have remained in the closed position. Observe how the area located
between the four section insulators in the center of the crossover has been de-energized.
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Figure 10
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Figure 10 illustrates that the AC Main and Cathode Breaker (DC Main) in Glenville TPSS are in
the open position and all of the DC Feeder Breakers have remained in the closed position. This
situation is considered to be a Feed Through Condition. The catenary is Dual Fed by the
adjacent substations through the DC Buss in Substation B.
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CROF YARD DIAGRAM

The large Yard Diagram on the side wall in the Train Control Center represents the current and
final configuration of the Yard OCS. This includes the new Yard Leads South and East of the
Car Wash.

There are five catenary circuits in the Yard. Each catenary circuit is designated by it’s own color
on the yard diagram. The DC feeder breaker that supplies power to each electrical circuit in the
yard will display the same color as the associated circuit. These breakers are designated as Y1
through YS5.

Note that all five catenary circuits in the yard are Single Fed circuits, unlike most on the
Mainline.

In the event of a loss of TXU utility power to the Yard Substation, or required repairs or
maintenance, the yard can still remain energized by closing Motor Operated Sectionalizing
TS 19-Y1 and TS 19-Y2 at the Yard Limits on the west side or TS-42-Y3A and TS-42-Y3 at
the Yard Limits on the east side. This will tie the entire yard in the 1901 Catenary Circuit
between River and Viaduct Substations on the west side and/or 4202 Catenary Circuits
between Fair Park and Pennsylvania Substations. As noted earlier, TS 19-Y1 and TS 19-Y3
are the only sectionalizing switches in the entire OCS system that can be operated under
load without the need to remove power from the circuit prior to opening and/or closing
the switch.

At the present time, this can be accomplished by TES personnel via a control panel located
inside the Yard Substation, or adjacent to both switches at the Yard Limits. The Mainline
Controllers can also operate them remotely via SCADA. Note that when a command is sent to
either of those two switches, they will both open or close in tandem regardless of which device
was selected.

The on-duty Yard Controller has full responsibility for all power switching within the yard. The
Mainline Controller has no involvement other than opening or closing breakers within the Yard
Substation via SCADA per request of the Yard Controller, or for emergency power removal.
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Sectionalizing Scenarios

Note: Unless specifically identified as a Sectionalizing Switch or Tie Switch, device numbers in
the following scenarios refer to a DC Feeder Breaker.

De-energize track 1 between Portal and Bird Interlockings.

Open 2301 at Portal

Open 2301 at Sanders
Open 2401 at Sanders
Open 2401 at Glencoe

De-energize track 2 between Portal and Bird Interlockings. Sectionalize so that trains can single-
track on track 1.

Open 2302 at Portal

Open 2302 at Sanders

Open 2401 at Sanders

Open 2402 at Sanders

Open 2401 at Glencoe

Open 2402 at Glencoe

Open Sectionalization Switch S-242
Close Sectionalization Switch S-241
Close 2401 at Glencoe

Close 2401 at Sanders

De-energize track 2 at Westmoreland Station.

Open 1402 at West Oak

Open 1402 at Coombs Creek

Open Sectionalization Switch S-144
Close 1402 at West Oak

De-energize track 2 at Ledbetter. Sectionalize so that southbound trains can cross from track 2 to
track 1 at Better Interlocking.

Open 1101 at Lisbon
Open 1102 at Lisbon
Open Sectionalization Switch S-112
Open Sectionalization Switch S-114
Close Sectionalization Switch S-113
Close 1101 at Lisbon
Close 1102 at Lisbon
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Energize Center Interlocking from track 1.

Open 2001 at Viaduct

Open 2002 at Viaduct

Open 2001 at Tower 17

Open 2002 at Tower 17

Open Sectionalization Switch S-204
Close Sectionalization Switch S-203
Close 2001 at Viaduct

Close 2002 at Viaduct

Close 2001 at Tower 17

Close 2002 at Tower 17

De-energize Santa Fe Pocket Track.

Open 1901 at Viaduct
Open 1901 at River

Open Tie Switch TS 19-13
Close 1901 at Viaduct
Close 1901 at River

Energize Santa Fe Pocket Track from track 2.

Open 1901 at Viaduct
Open 1902 at Viaduct
Open 1901 at River

Open 1902 at River

Open Tie Switch TS 19-13
Close Tie Switch TS 19-23
Close 1901 at Viaduct
Close 1902 at Viaduct
Close 1901 at River

Close 1902 at River

De-energize track 2 from Nineteen Interlocking to River Substation.

Open 1901 at River

Open 1902 at River

Open 1901 at Viaduct

Open 1902 at Viaduct

Open Sectionalization Switch S-194
Open Sectionalization Switch S-196
Close Sectionalization Switch S-195
Close 1901 at Viaduct

Close 1902 at Viaduct

Close 1901 at River
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Isolate Oak CIiff Junction track 1 at switch 5B.

Open 1801 at River

Open 1801 at Renner Park

Open 1801 at Tama Park

Open Tie Switch TS 18-11

Open Sectionalization Switch S-187
Close 1801 at River

Close 1801 at Renner Park

Close 1801 at Tama Park

De-energize track 2 between Better Crossover and Lisbon Substation and allow trains to utilize
track 2 at Ledbetter Station.

Open 1101 at Lisbon
Open 1102 at Lisbon
Open Sectionalization Switch S-112
Close Sectionalization Switch S-113
Close 1101 at Lisbon

De-energize track 1 at Zoo Station.

Open 1801 at River

Open 1801 at Renner Park

Open 1801 at Tama Park

Open Sectionalization Switch S-187
Close 1801 at River

Close 1801 at Renner Park

Remove power on track 1 between Miller North and Jupiter Substation. Sectionalize so that
northbound trains can reverse-run between Miller and Bronze Interlockings.

Open 5401 at Plano Rd

Open 5402 at Plano Rd

Open 5401 at Jupiter

Open 5402 at Jupiter

Open Sectionalization Switch S-541
Open Sectionalization Switch S-543
Close Sectionalization Switch S-554
Close 5401 at Plano Rd

Close 5402 at Plano Rd

Close 5402 at Jupiter
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Remove power on track 1 between Arena 6N and Arena Substation. Sectionalize so that trains
can continue to operate into the Arena Pocket Track and track #2 at Arena Interlocking.

Open 7001 at Arena

Open 7002 at Arena

Open 7001 at Tower 17

Open 7002 at Tower 17

Open Tie Switches S-711 and TS-70.13
Close Tie Switch TS-70.23

Close 7001 at Tower 17

Close 7002 at Tower 17

Close 7002 at Arena
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Protecting Ways & Structure.

Maintenance performed on the OCS, track, and signals equipment is often required. It is the
responsibility of TCC to help provide protection take safety precautions when work is being
performed. Personnel will often place safety tools within their scheduled workspace receiving
permission from TCC. These tools will provide safety protection preventing train movement and
other safety-related incidents from occurring. All work to be performed can be found on the
General Order at the Chiefs console.

TES Personnel — Will communicate with all personnel requesting permission to enter the right-
of-way or substations to stage for nightly work assignments. Granting permission to mount track
equipment and other devices to protect the area where work will be performed. Personnel will
often request to place red flags, grounds, and mounting Hy rail equipment in the right-of-way.
Before doing so it is the responsibility of TCC to provide work protection by utilizing the
adjacent interlockings. TCC will place the adjacent interlockings in TCC placing signal exit
blocks or switch blocks on the appropriate signals or switches. TCC will provide instructions to
all trains that will be affected by the work locations.

Red flags — are placed with permission from TCC north and south of the assigned work location,
depending on the geographical location of the work being performed. To prevent any train or
unassigned equipment movement into the defined work area. See definition for red flag. See
diagram 1.1

Grounds — are placed inside the red flags, TES will connect grounds to the OCS to protect
personnel from power being accidentally restored. See diagram 1.1

Mounting Hy rail vehicles — Before mounting Hy rail vehicles, the location to which the mount
will take place needs to be identified and protected. To provide protection control will:

Take control of adjacent interlockings placing them in TCC.

Verify that all train movements where the mount is to take place are clear.

Place signal blocks on the appropriate signals at adjacent interlockings.

Grant permission for the HY rail vehicle to mount.

Moving Hy rail and maintenance equipment — when work is being performed and Hy rail or
maintenance equipment is required. The right-of-way work locations must be set up before
vehicles can mount or enter the mainline. To set up the alignment you will have to:
e Make sure all trains have cleared.
Place ALL interlockings in TCC that vehicles will travel.
Set the correct route.
Place electric switch blocks on all switches.
Protect the work are with adjacent interlocking by placing signal blocks.
Absolute and permissive block instructions will govern equipment movement
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Diagram 1.1
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