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WARNING

RAILROADS OR AGENCIES ARE
RESPONSIBLE FOR ENSURING ONLY
PROPERLY TRAINED AND/OR
AUTHORIZED PERSONNEL HAVE
ACCESS TO THE MODEL 4000 GCP.

TRACKS MUST BE VERIFIED TO BE
FREE OF ANY AND ALL TRACK
RELATED ISSUES PRIOR TO BEING
PLACED IN SERVICE. ANY TRACK
RELATED ISSUES THAT ARE
IDENTIFIED MUST BE CORRECTED
AND VERIFIED TO BE CORRECT
PRIOR TO PLACING MODEL 4000 GCP
INTO SERVICE.

PROGRAM CHANGES MUST BE
PERFORMED IN ACCORDANCE WITH
RAILROAD PROCEDURES.

VERIFY THAT MODEL 4000 GCP HAS
ALL PROPER COMPONENTS AND IS
PROGRAMMED AS SPECIFIED BY THE
RAILROAD’S OR AGENCY'S
APPROVED WIRING OR
INSTALLATION DIAGRAM. FAILURE
TO DO SO MAY LEAD TO INCORRECT
OR UNSAFE OPERATION OF THE
TRACK CIRCUIT.

FAILURE TO FOLLOW THE
RAILROAD’S OR AGENCY'S
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APPROVED WIRING OR
INSTALLATION GUIDELINES
REGARDING MODEL 4000 GCP MAY
LEAD TO POSSIBLE UNSAFE
OPERATION OF THE TRACK CIRCUIT.

AFTER INSTALLATION OF A UNIT, OR
WHENEVER A CHANGE IS MADE TO
THE SOFTWARE OR THE
CONFIGURATION, THE INSTALLATION
SHOULD BE FULLY OPERATIONALLY
TESTED TO ENSURE SAFETY.

SYSTEM  OPERATION MUST BE
VERIFIED PRIOR TO PLACING SYSTEM
IN SERVICE OR FOLLOWING
PROGRAMMING, HARDWARE
CHANGES, OR WIRING CHANGES.



HOW TO USE THIS MANUAL

©
This handbook is intended to provide guidance to %J
maintenance personnel. Information is provided in the 5
indicated locations for the listed purpose: ;

L
System Cutover Page 7 §
Calibration Page 19 BZ
Operational Checks Page 47
Troubleshooting Page 56

WARNING

DURING INSTALLATION, CUTOVER,
MODULE CHANGE OUT, MODULE
SOFTWARE UPDATES, REBOOT AND
CALIBRATION PROCEDURES,
WARNING DEVICES MAY  NOT
OPERATE AS INTENDED. TAKE
ALTERNATE MEANS TO WARN
VEHICULAR TRAFFIC, PEDESTRIANS,
AND EMPLOYEES.

SYSTEM CUTOVER

MODEL 4000 GCP CUTOVER TEST PROCEDURE AND
CHECK-OFF SHEET

The cutover test procedure should be used when initially
installing, modifying, or after disarrangement of a GCP 4000
system and includes the SEAR2I and SEAR2I| appliances
(i.e., Mini Track Side Sensors, MTSS, Intelligent Light Out
Detectors, iLODS, VHF Communicators, Ground Fault
Tester, GFT, etc.)

NOTE

This procedure does not supersede
procedures of the maintaining railroad.
This procedure is designed to supplement
railroad procedures. In case of conflicts
between procedures, the most restrictive
procedure should govern.

Results of the tests may be documented on the GCP 4000
Test Procedure Form, which is found in the Microprocessor
Based Grade Crossing Predictor Model 4000 Family
Application Guidelines, SIG-00-08-06.

Unless otherwise noted, the term ‘activate crossing’ means
activating the flashing light signals and gates by de-
energizing an AND 1 XR Enable input. Do not use an
Emergency Activation input unless instructed to do so.

Equipment Needed:

Hardwire test shunt

0.06 ohm test shunt

Stop watch

GCP 4000 Display Module, or PC with Diagnostic Terminal,
DT, software.

PC with HyperTerminal software may be needed for
SEARZ2| and communication setup

Volt meter — Either a Agilent U1252A or equivalent with a
True RMS AC + DC scale or a conventional volt-meter,
which requires use of the conversion chart found in Table
18.
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NOTE

It is not necessary to remove power from
the GCP case before installing or
removing modules. If possible, disconnect
lamp load before removing or inserting
SSCC3I modules.

CIRCUIT AND PROGRAMMING VERIFICATION

Verify the GCP 4000 modules shown on the circuit plans
are properly inserted and secured into their appropriate
slots (main/standby).

WARNING

THE SSCC3I MODULES SHALL BE
SECURED WITH THE BUILT IN SCREW
FASTENERS.

REMOVAL OF A SSCC3l WILL CAUSE
THE GATES TO DESCEND
IMMEDIATELY (WITHOUT GATE
DELAY) AND THE LIGHTS WILL NOT
ACTIVATE.

STEP 1

Remove all connectors (green screw type and orange cage-
clamp) to the GCP 4000.

Close battery buss to 4000 system case.

Verify the voltage and polarity of the B and N wiring to the
GREEN plug connectors for the GCP and SSCC.

Insert only the GREEN power plug connector above the
CPU module and verify programming after system boots.

If used, set the GCP 4000 Transfer Timer Module 80406 or
Transfer Timer Assembly 80486 timer transfer switch to
MAIN.

Review the program in the GCP 4000 by selecting the
PROG button on the GCP 4000 DT menu bar.

Verify the programming per the text document in the circuit
plans. Field measured parameters (approach, DAX offset
and island distances) are added at this time.

If used, verify that the ATCS (SIN) number is per the
circuit plan.

If used verify the office configuration check number is
per the circuit plan.

NOTE

The main and standby modules do not
require independent programming. Both
sets of modules operate from the same
stored application program.

STEP 2
If used, verify the Echelon LAN wiring and termination is in
place.

Before connecting power to other GCP connectors,
verify wiring to GCP 4000 system, case wiring,
wiring to surge panels, track, warning devices, and
cable circuits to other locations.

Connect track cable at house termination points.
Connect other cable circuits at house termination points.



WARNING

DURING THE SSCC3l BOOT-UP
PROCESS AND AFTER ALL WIRING IS
CONNECTED:

THE CROSSING GATES WILL BE
DOWN WITH CROSSING LAMPS
FLASHING AND BELLS RINGING.

A80405 MODULE(S) WILL NOT BE
RESPONSIVE TO CROSSING
CONTROL INPUT FROM THE 4000
GCP.

TAKE ADEQUATE PRECAUTIONS TO
WARN ANY PEDESTRIANS,
PERSONNEL, TRAINS, AND VEHICLES
IN THE AREA UNTIL PROPER SYSTEM
OPERATION IS VERIFIED.

CAUTION
THE SSCC3lI MODULE HAS ACTIVE
INTERNAL SHORT CIRCUIT

PROTECTION FOR LAMP, BELL AND
GATE CONTROL OUTPUTS THAT IS
EFFECTIVE ONLY AFTER THE SSCC3lI
HAS BOOTED UP. THEREFORE, AT
THE INITIAL CUTOVER IT IS
IMPORTANT TO BOOT UP THE
SYSTEM PRIOR TO CONNECTING
EXTERNAL LOADS. SEE CONNECTION
SEQUENCE BELOW IN STEP 3. DO
NOT INSERT THE GCP 4000 SSCC3I
GREEN CONNECTORS FOR: B, N, L1,
L2, GC'S, BELLS, AND INPUTS

NOTE

Once the SSCC3I module has booted up
(Health LED flashing at 1 Hz), the SSCC3I
module has internal short circuit protection
for lamp, bell and gate control outputs.
Therefore, at the initial cutover it is
important to boot up the system prior to
connecting external loads.

STEP 3

The SSCC3I connectors and wiring to loads must be
applied in the following sequence to avoid damage:

Open the lamp, gate GC control, GP inputs, GD inputs and
bell circuits at the surge panel(s).

Verify battery polarity on GREEN power plugs and
ORANGE input plug connector(s).

Connect the screw-lock power connector for each SSCC3I
module and lock by tightening screws.

Wait approximately 40 seconds for SSCC3Il module(s) to
boot up.

Connect the GC/bell and GP/GD ORANGE Input cage—
clamp plug connectors to the appropriate SSCC3I.

Close the lamp, gate control, GP/GD inputs and bell
circuits on the surge panel(s).
Connect warning device wiring and cables at house
termination points.

Connect all other connectors to GCP 4000 system.

Connect all other electronic equipment to the battery
busses.
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SEAR2| SETUP

o
9 Selecting the SEAR button at the top of the 4000 GCP
g Status Screen (Figure 1) brings up the SEAR Interface
@M screen, Figure 2.
>
fu _—
=l =
(>/-) |IIIM| |Ma|n| |D|ag| |L | | Cal. ‘ |SEAR|
@) [Isl) Track1 [Isl) Track2
EZ: 100 EZ: 100
EX: 95 Ex: 99
Speed: --mph |Speed: --mph
PS0 2 P50 3
RX1: Code A RX1: Code A
RX2: Not Used RXZ: Not Used
T%: Code A TX: Code A
Isl: Mot Used Isl: Not Used
AND @
System |sscc @ @
| |Rieady

06-10_TRACK_VIEW
01-04-10

Figure 1: SEAR Button At Top Of Screen
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PORS TUY WsYZ | REPORT | REPORT

i oMM | USER
CANCEL ENTER.

SPACE SETUR | TEST

4 > A ' EXIT

R112603_1325
11-26-03

Figure 2: SEAR?2I Interface

The interface may also be accessed by selecting the Site
Setup item from the SEAR or the TEMPLATE: SEAR
windows.

NOTE

The SEAR interface may be accessed
only from the A80407 Display Module
Diagnostic Terminal, DT, and not on the
PC based DT.

Refer to SEAR2| Configuration Summary
document for details of application CDL
program, LEDs, and Alarms. ATCS
address must be entered prior to SEAR2I
communicating with GCP

Prior to beginning SEAR2l setup
procedure have circuit plans showing
SEAR2| setup page available for
reference.

Site Setup must be run in its entirety
directly from the SEAR Interface on the
GCP 4000 Display. Filling in certain fields
via laptop and other interfaces does not
accomplish setup and cannot be
substituted for Site Setup.
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STEP 1:

Select SITE SETUP button on SEAR interface screen.

Step through the 3 stages of site setup by answering each
guestion as indicated by the SEAR2| setup page in the
crossing’s circuit plans.

Stage 1 will cover Date/Time, Site Identification
Information,  addressing, and  serial  port
configuration. Refer to circuit plans for the specific
answers such as ATCS address assignments. If
plans do not have proper ATCS addresses, some
portions of configuration cannot be completed.”

Press ENTER to accept each step, or after revising
each step.

Each stage will automatically compile when the end of
the stage is reached.

After stage 3 has compiled, the user will be prompted to
install peripheral equipment on the echelon® network.
(This step assigns the ATCS subnode address of each
device). This may include VHF communicators, iLODs,
Analog/Digital 1/O units, etc. If a Wayside Access
Gateway, WAG, is used for communication protocol
conversion, the WAG will be setup separately.

When prompted, push the echelon® button on the side of
each device and watch for “installed” to be shown on the
display.

The button only needs to be depressed for
approximately a second. The yellow LED next to the
button will turn on during that time.

Step 2:

The next step in the site setup process is battery

calibrations.

At this point, the user will be prompted to turn off AC power
and select ENTER.

The batteries will settle for 3 minutes.

The voltage of each battery channel is shown and the user
will press ENTER for each if the voltages are correct.

Then, a prompt will instruct to turn AC power back on.

STEP 3:

The last step is lamp calibration.

The first calibration requires AC to be on.

Activate the warning devices by opening the AND 1XR
ENABLE input or by disconnecting the GC/Bell WAGO
connector for a SSCC3Il module.

This step requires that the SEAR Interface screen be
displayed

Once the gates are horizontal (gate tip sensors on),
press “enter”.

After 15 seconds the user is asked how many bulbs
are on each sensor, if the correct amount is not
shown, enter that value, when the correct number is
shown press ENTER.

Next, the SEAR2I will prompt for the same calibration steps
but with AC power off.
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WAG NODE INSTALLATION

If a Wayside Access Gateway, WAG, is used as a protocol
converter to Internet protocol, it will need to be installed as a
module to the SEAR2I.

From the SEAR Il keypad, select MENU.

« SEARIN; - Hyper Terminal e
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Figure 3: Sear Main Menu Window using
HyperTerminal

Press down arrow until you come to CONFIGURATION.

Press ENTER on the keypad to select it.

Press down arrow until you come to MODULES.

Press ENTER on the keypad to select it.

ADD MODULE will be the first menu item displayed.

Press ENTER to select it.

The screen will read MODULE TYPE.

Press the Down Arrow key WAG.

Press ENTER to Select it.

Use the number/letter keys on the keypad to spell the
Module Name. (Similar to the way you add a name
on a cell phone.)

Press ENTER to enter the name you typed.

Refer to site plans and enter proper NODE assignment.

Set NODE to 1, if assignment is not on plans.

You will be returned to MODULE MENU at the ADD
MODULE prompt.

Press EXIT to return to the CONFIGURATION at the
MODULES prompt.

Press EXIT again.

You will be prompted with SAVE CONFIGURATION
CHANGES? YES. (You can press the UP or DOWN
arrow to scroll between YES and NO.)

Press ENTER to select YES.

The unit will recompile and save the changes.

Ensure the AUX Serial Port is set to the baud rate shown on

circuit plans.

SEARZ2| OPERATION

Now that site setup is complete, peripheral devices, as well
as items onboard the SEAR2I will be checked for proper
operation. This ensures that the SEAR2I is receiving all the
information it needs for proper alarming and execution of
the SEAR Application Program. Unless specified, all items
below will be described assuming a laptop is present with a
HyperTerminal connection to the SEAR2I's USER port. All
items in this section can be done through similar menus
from the GCP 4000 display module.

Once HyperTerminal is running, enter CTRL+L on the
computer to initiate the communication session with the

12



SEAR?2I. The following screen will be displayed. To select a
menu item, press the letter corresponding to the menu item.
All peripheral equipment on the Echelon® network will need
to be checked for good communication with the SEAR2I.

All of those modules can be checked in one screen by
choosing, Main>Monitor>Module Comm. status.

The type of module will be shown on the left and the
communication status will be on the right. The status of
each module should be “GOOD".
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0= 2 08 &

L0080
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Figure 4: SEAR Echelon Communication Status

7600 84v-1

Verify iLOD operation by the following:

Once good communication is verified, further checks of the
iLOD can verify that it is seeing normal amperage/flash
rates.

To view these values in real time, select
Main>Monitor>Module I/O> and then choose the iLOD
unit to view.

In that screen both sensors are shown, the first iLOD
unit will show EB1, EN1. When the lamps are
flashed, both sensors should display that lamps are
on, the amperage reading, and the flash rate in
flashes per minute.

These values are shown in real time; they should be
steady and not fluctuate. If the value fluctuates, the
lighting circuit will need to be checked for
intermittent operation.

Verify operation of Ground Fault Testers (GFT's):

All LED’s on the GFT units should be on steady. If the
BAT 1 Fault or BAT 2 Fault LED’s are slow flashing
then they have detected a ground condition.

The GFT can be monitored at
Menu>Monitor>Onboard 1/0> and then use the
right arrow keys until the GFT input is displayed. If
the input shows STUCK LOW, that indicates the
data wire between the GFT and SEARZ2| is open
and will need to be repaired.

If the data connection is good, the following would be

displayed for GFT1:

GFT1: HL=G MD=N B1=0 B2=0

HL=G indicates that the GFT health is good.

MD=N indicates that test mode=no

Bl & B2 = 0 shows that there are no ground faults on BAT 1
or BAT 2.

A ground can be simulated on those inputs by running a
wire from the ground input of the GFT to each BAT input,
one at a time. The state of each BAT input will change to
‘1" if a ground is present.

13



Verify MTSS/gate tip/bell sensor:

The MTSS can be monitored in the same screen as
the GFT: Menu>Monitor>Onboard I/O>. As with
the GFT, if the input shows STUCK LOW, then the
data wire between the MTSS and SEARZ2I is open
and will need to be repaired.
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If the data connection is good, the following would be
displayed for TSS1:

TSS1: U=1D=0T=0 A=0 P=0

U=Gate Up

D=Gate Down

T=Gate Tip Sensor

A=Bell Audio

P=Bell Power

NOTE

These items can be either 1 or 0. In the
example, U=1 so the gate up contact is
energized. The other items are all de-
energized. Dropping the gates to
horizontal will activate the tip sensors and
deenergize the gate up contact, changing
the MTSS data to U=0 and T=1.
Activating the bell will check the bell
sensor, A & P should both equal 1 when
the bell is on.

The SEAR2I relays must function properly in order to run
automated inspection tests. These outputs are most easily
tested using the SEAR menu on the GCP 4000 display
module.

Verify SEAR2I relays:

Go to MENU>DIAG/MONITOR>RELAYS>GndFltTest
and press ENTER.

Then press ‘1’ to energize the relay output. Both BAT
FAULT LED’s on the Ground Fault Testers should
be flashing.

Now press ‘O’ to deenergize the relay. The LED’s
should go on steady.

Press EXIT and then ENTER to get back into the
RELAYS menu.

Select AC Control. Press ‘1’ to energize the relay
output. AC power to the chargers should go off, or
Press ‘0’ to deenergize the relay and be sure that
AC power to the chargers is restored.

Press “exit” until the date/time main screen is visible.

SEAR2I Communication

Testing communications to the office can be accomplished
using a menu function to generate a test alarm and by
creating events that generate alarms. Before testing the
SEAR lli by sending alarms to the office, the unit must be
configured for communications in the Site Setup. Once a
SEAR2I is configured thru Site Setup and communication
established, the location will register itself with the WAMS
office.
Test Communications with SEAR option on the display
menu.
In the SEAR Interface menu, select MENU (Figure 1
Press the down arrow to DIAG/Monitor press ENTER
Press the down arrow to FIELD COMM, press ENTER.
TX: waiting... RX: waiting will be displayed (Figure
14



6If site is to hop data to, or receive data from,
another crossing. To send a test packet to the other
crossing Press 4 Figure 5).
Enter ATCS address of the other crossing.
To send a test packet to the WAMS office:
Press 5 (Figure 6)
Enter railroad specific office address.
Refer to circuit plans for office address.
Typically, the office ATCS address is 2.RRR.00.0000,
where RRR is the ATCS number assigned to the railroad.
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1 z 3 SITE
SYMBOL | ABC DEF SETUP

DIAG

+ E 6 CLEAR.
MEMLI
GHT KL MNO ALARM

T 8 g EWENT | 24 HR
PQRS TUY WRYZ | REPORT | REPORT

o COMM USER
CANCEL EMTER
SPACE SETUP | TEST

NN

J0E2806_1802
8-20-08

Figure 5. WAMS Office Address

1 2 3 SITE
DIAG

SYMBOL ABC DEF SETUP
A g 3 CLEAR.

MENU
GHI JKL MNO ALARM
7 g 9 EVEMT | 24 HR
PQRS Tuy WHYZ | REPORT | REPORT
i} COMM LISER

CANCEL EMTER.

SPACE SETUP TEST
PINNAE

J081806_1036
B8-18-08

Figure 6: Waiting Message

Alarms

Alarm Generation is the final step in checking out the

SEAR2I/WAMS interface. The following procedure tests the

wiring of the various components in the SEAR/ WAMS sub-

system.

Ground Fault Alarm

A ground fault can be simulated on those inputs by running
a wire from the ground input of the GFT to each BAT
input, one at a time.

Each Battery's LED will flash when ground fault is detected
and a "Ground Fault Detected on xxx" alarm will be
generated where xxx represents the Battery name.

Ground Fault Clear

Removing the wire that simulates the ground will generate a
Ground Fault Cleared message.

Analyzer Failure Alarm

Remove the connector that powers the GFT or that MTSS
unit inside the gate mechanism. Doing so on either unit
will cause an "Analyzer Failure" alarm.

Analyzer Normal

Restoring the connector will generate an Analyzer Normal
message.
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WARNING

GATES WILL BEGIN TO LOWER
IMMEDIATELY (WITHOUT GATE DELAY
TIME) WHEN THE TRANSFER SWITCH
IS USED TO SWAP BETWEEN
HEALTHY UNITS. USE CAUTION WHEN
TRANSFERRING CONTROL TO AVOID
GATES HITTING VEHICLES OR
PEDESTRIANS.

GCP Transferred Alarm

Force the GCP to switch to Standby by the transfer switch
on the Transfer Module.

This will create a GCP Transferred Alarm.

Forcing it to switch back wil cause another GCP
Transferred message.

WARNING

TAKE ALTERNATE MEANS TO WARN
VEHICULAR TRAFFIC, PEDESTRIANS
AND EMPLOYEES. REMOVAL OF A
SSCC3I WILL CAUSE THE GATES TO
DESCEND IMMEDIATELY (WITHOUT
GATE DELAY); HOWEVER, THE
LIGHTS WILL NOT ACTIVATE.

Crossing Controller Failure Alarm

Temporarily remove a SSCC3l to generate Crossing
Controller Failure alarm

Restore SSCC3I for a Crossing Controller Normal message.

False Detection Alarm

Activate the crossing using test switch (or other method
shown on plans) allowing the gates to drop and then
cancel activation.

After 30 minutes a False Detection alarm will be generated.

If a normal train move occurs prior to the 30 minutes, a Pre-
Ring alarm will be generated.

AC Power Off For 20 Minutes Alarm

Turn off AC power for at least 20 minutes and this alarm will
be generated.

AC Power Back On

Restore power and wait at least 1 minute.

This completes the SEAR2Ili setup. Proceed to Maintenance
Call (MC) light.

MAINTENANCE CALL (MC) LIGHT

Maintenance Call (MC) Light, if this feature is used,

Verify that the MC light is lit

Verify that the MC extinguishes when:

If used, Deenergizing the MAINT CALL RPT Input (observe
input on I/O view).

Restore MAINT CALL RPT input and MC lights.

If power-off relay used to control MC light

deenergize POK relay

Restore POK relay and MC lights.

VERIFY OFFICE CONFIGURATION CHECK NUMBER
If used validate the office configuration check number is per
the circuit plan.
This completes the 4000 system check out procedure.
16



WIRE PREPARATION & INSERTION INSTRUCTIONS
FOR KEYED INTERFACE CONNECTORS

External Wiring Connectors and Wire Size

All external wiring to a 4000 GCP Assembly is by means of
plug-in connectors.

The orange cage-clamp connectors for the signal circuits
should use 16 to 12 AWG wire.

The orange cage-clamp connector for the Echelon Lon Talk
should use communication grade twisted wires of at least 20
AWG.

The green Screw-Lock connectors for the CPU and the
SSCC should use 10 AWG wire.

Wire Preparation

Strip insulation from the end of the wire as indicated in
Figure 7 below.
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Table 1:
Wire Strip Lengths by Connector

Type of Connection Strip Length
Screw-down 0.28” (7 mm)
Cage clamp 0.32"-0.35" (8 —9 mm)

It is recommended that a stripping tool be used which allows
the strip length to be set accurately. The addition of ferrules
is not required. Prepare all wires in this fashion.

Wire Insertion

For screw-down type connectors:

Insert stripped end of a wire into the wire receptor of the
connector until it stops.

Verify that no portion of the wire insulation is in contact with
the wire receptor.

Tighten screw to a torque of 4.5 inch pounds (0.5 — 0.6 Nm).
(About the same tightness as required when tightening a
signal terminal nut.)

Pull on wire to determine that it does not move within the
connector. (Pull with about the same amount of force as
when tightening boot laces.)

If a wire is suspected of moving when pulled, remove the
wire and run the wire receptor through its full range of
motion. Repeat steps 1 through 4 for this wire.

Repeat steps 1 through 4 for each wire being attached to
the connector.

If any wire receptor fails to hold the wire securely, replace
the screw-type connector with an appropriate cage-clamp
style connector.

17
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For cage clamp type connectors:

Insert blade of appropriate sized flat bladed screwdriver in
rectangular slot in connector next to the wire receptor (see
figure below).

MWS_08-06_WIRE_INSERT
(4-15-08

Figure 7: Inserting Wire in
Cage Clamp Type Connector

CAUTION

USE THE CORRECT SCREWDRIVER
SIZE TO PREVENT DAMAGE TO THE
CONNECTOR.

NOTE

The recommended flat-bladed screwdriver
blade size is 0.10" wide, 0.020" thick
(2.5mm x 0.5mm).
Lever the wire cage clamp open by pressing straight down
on the screwdriver.
Insert the stripped end of a wire into the fully-open wire
receptor until it stops.
Hold the wire in place and remove the screwdriver blade
from the slot. The wire clamp closes down on the stripped
end of the wire.

18



CALIBRATION

The Model 4000 GCP is programmed through the use of the
Display Terminal (DT). The DT may either be operated
through the Display Module, A80407_0X, or via laptop
connection to the Diag Port on the top half of the case.
Model 4000 GCP System Calibration consists of GCP
calibration, SSCC lamp adjustment, and system checkout.

Com Window Main Pragram Window Diag Window

s
todite 10 | an0 petad | 02 Detad

3]

st Mot |

P
¢}
=
<
o
[a)
2
O

Track view Level Function Buttons

[ ‘ ERG= =
I:l:lM Main Dlag Logs | Cal. SERR

J Track Calibration

| (][] wek
Vew Gp| AP AN B PS0

Calibration Select

EZ: 100
EXx: 95
' Calibration —." Comp Dist: 2023 Feet

Logs Window Select Window

E sscc @@
Aoy

PSO Calibration

Figure 8: Display Terminal (DT)
Buttons and Associated Menus

WARNING
IF ISLAND STATUS IS CHANGED

FROM NO TO INTERNAL, ISLAND
RECALIBRATION MAY BE REQUIRED.

NOTE

If the CPU module MCF or either the
Track Module or PSO Module MEF are
changed, requisite programming and
recalibration will be required. For
additional information, see Appendix C.

RECALIBRATION & REPROGRAMMING
REQUIREMENTS DUE TO MODULE REPLACEMENT

The recalibration requirements due to the replacement of a
module are shown in the following table.
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NOTE

When using MCF gcp-t6x-02-2.mcf or
newer, Tables 2, 3, and 4 have been
updated to include reprogramming
instructions for the new PSO module.

Table 2:
z Recalibration & Reprogramming Requirements
Q Due to Module/Chassis Replacements
g
= g
R I=
S
05
Calibration Required 8’_2
Module /Assembly [GCP|GCP [GCP[ ISL [PSO| & &
Replacement |CAL|APP | LIN |CAL g &
A80403 CPU [ No | No | No | No | No | No
A40418 | Track |Yes'|Yes/|Yes/|Yes| No | No
No’ | No?
A80428-03] PSO | No | No | No | No | No [ No

A40413 RIO No | No | No | No | No No
(/10)

A80406 |[Transfer| No | No [ No | No [ No No

A80405 | SSCC®| No | No | No | No | No No

A80407 | Display | No | No | No | No | No | No
(OT)

A80410 | SEAR [ No | No | No | No | No | N/A®

A80438-2 | ECD* | No | No | No | No | No No

n/a Chassis| Yes | Yes | Yes | Yes | No | Yes

Notes:

1. For track with changed A80418.

2. May be bypassed using BYPASS button
instead of the START button in calibration
procedure.

3. Site Setup required.

4. Plug-in located on chassis behind CPU
Module. Requires same MCF as previously in
use.

5. SSCC lamp voltages must be readjusted

RECALIBRATION REQUIREMENTS DUE TO PROGRAM
CHANGES

The GCP program changes that require track recalibration
are indicated in the following table.
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Table 3: Recalibration Requirements Due to
Program Changes

Calibration Required

GeP |Ger|aep| IsL [Pso
Program Changes | cAL |APP| LIN |CAL |CAL

1

Reprogramming

Increased Number of Yes

Yes|Yes|Yes| No | Yes
Tracks ! ! 2

® |Yes|Yes| No | No No

GCP Frequency Yes € €

Change

CALIBRATION

Island Frequency No | No [ No |Yes| No No
change

PSO Frequency No | No |[No|No|Yes| No
Changed

Application changed: | ves® [yves|Yes| No | No No
Unidirectional to 5 5

Bidirectional,
Bidirectional to
Unidirectional or
Unidirectional to
Simulated
Bidirectional

Transmit Level
Changed

Approach Distance
Changed

Ballast Compensation
Value Changed

5] 7 ’
Island Operation Yes™ |[No" |No g(es No |No

Changed from No to
Internal or from
Internal to No

Yes |Yes |Yes Yes
9 9 9

Template Changed | Y€S
Yes

Template Set To
Default selected

New Software
Installed

z
Q
2
D
)

PrRpPpPrRrPpPReR

For added tracks only

If island is used

For tracks with new GCP frequencies
For tracks with new island frequencies
For changed tracks only

If EZ varies more than 2

Can be bypassed

If changed to internal

For all tracks

. Complete re-programming required
NOTE: Uploading a new PAC may require re-
calibration
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RECALIBRATION REQUIREMENTS DUE TO TRACK
EQUIPMENT CHANGES

Changes made to the existing track equipment that require
track recalibration are shown in the following table.

Table 4:
Recalibration Requirements Due
to Track Equipment Changes

Calibration Required

Track Equipment GCP |GCP|GCP| ISL PSO

Changes CAL |APP| LIN | CAL | CAL
1 3 3
Termination Shunts Yes® |INo™ |No” |No Yes
Changed
Termination Shunts Yes' |Yes' |Yes' |No Yes
Moved to New Location
Change of shunt or Yes' |Yes' [Yes' INo |Yes
frequency in
overlapping territory
1 1 1
Termination Shunts of |Yes™ |Yes™ [Yes™ [No Yes

Other Frequencies
Added, Removed From,
or Moved Within the
4000 GCP Approaches)

T 2,3 2,3 T
Wide band Insulated Yes™ [No™"No™"No Yes

Joint Couplers (8A076
or 8A077) Replaced in
4000 GCP Approaches)

Yes' [Yes' [No  [Yes

Tuned Insulated Joint | Y€S
Couplers (62785-f)
Replaced in 4000 GCP
Approaches)

4000 GCP Track Yes' [No”°|Yes |Yes |Yes
Wire(s) Replaced,
Disarranged, and/or
Modified

Change of Insulate Joint|Yes |Yes |Yes [No Yes
Bypass Coupler (Tuned)
TA422-f

Notes:
1. For changed tracks only.

2. Requires bypass.

3. If, after completing maintenance and reconnecting Track
Wires, the EZ/EX returns to the previous value,
approach or linearization recalibrations are not required.
But if the values are different, recalibrate the approach
or linearization.

NOTE

Approach distance in the Program menu
must be changed to reflect the new
approach distance prior to start of track
calibration. Otherwise, the system will
prompt for recalibration.
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CALIBRATION PROCEDURES

WARNING

GCP TRACKS MUST BE VERIFIED TO
BE FREE OF ANY AND ALL TRACK
RELATED ISSUES PRIOR TO BEING
PLACED IN SERVICE. ANY TRACK
RELATED ISSUES THAT ARE
IDENTIFIED MUST BE CORRECTED
AND VERIFIED TO BE CORRECT
PRIOR TO FINAL CALIBRATION AND
LINEARIZATION.

NOTE

If the outlined procedures fail, they should
be repeated once. If the error repeats,
refer to the Troubleshooting section.

P
©}
=
R
o
e
(@)

GCP calibration is divided into the following procedures:

Tuning the Tuned Joint Coupler (TJC)

GCP Calibration (GCP CAL)

Approach Distance (APP CAL) and Linearization (LIN CAL)
Calibration

Island Calibration (ISL CAL)

Standby Module Calibration

WARNING

THE APPROACH AND LINEARIZATION
PROCEDURES REQUIRE THE
RECORDING OF THE COMPUTED
APPROACH DISTANCES IN FEET (NOT
THE EZ VALUE).

WHEN EDITING THE COMPUTED
APPROACH DISTANCES, ENTER THE
VALUE IN FEET (NOT THE EZ VALUE).

FAILURE TO ENTER DISTANCES IN
FEET MAY RESULT IN SHORTER
WARNING TIMES THAN INTENDED.

PERFORM THE FOLLOWING TUNING
PROCEDURES ON THE TUNED JOINT
COUPLER PRIOR TO BEGINNING THE
LINEARIZATION PROCESS.

Tuning the 62785-f Tuned Joint Coupler

EQUALIZER
(ACROSS TRACK)

GAS TUBE ARRESTER
(ACROSS CAPACITORS)

MWS_08-06_62785-1_TJC
04-11-08

Figure 9: Tuned Joint Coupler, 62785-f
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The Tunable Insulated Joint Bypass Coupler, 62785-f is the
only tuned bypass coupler to be used with the Model 4000
GCP for bypassing insulated joints in DC coded track.

The 62785-f Bypass Coupler is used in all 4000 GCP
applications requiring the use of a tuned insulated joint
bypass coupler.

The 62785-f Coupler is available in standard Safetran
frequencies of 114 Hz through 970 Hz.

WARNING

INSULATED JOINT BYPASS
COUPLERS, 62531-F AND 62631-F,
MUST NOT BE USED WITH THE 4000
GCP.

THE MINIMUM DISTANCES TO THE
INSULATED JOINTS SPECIFIED IN
TABLE 5 APPLY TO THE 3000/4000
GCP ONLY; NOT TO ANY EARLIER
SAFETRAN GCP’'S (MODELS 660, 600,
400, AND 300).

WHEN THE 4000 GCP IS
PROGRAMMED AS A PREDICTOR, THE
62785-F COUPLER CANNOT BE USED
TO BYPASS INSULATED JOINTS
WITHIN THE INNER TWO-THIRDS OF
AN APPROACH, EXCEPT AS
SPECIFIED IN TABLE 5.

THE TUNED JOINT COUPLER MUST BE
TUNED PRIOR TO PERFORMING
SETUP FOR APPROACH LENGTH AND

LINEARIZATION PROCEDURES
DURING THE TRACK CALIBRATION
PROCESS.

62785-F TUNED BYPASS COUPLERS
MUST ONLY BE USED TO BYPASS
INSULATED JOINTS IN CODED OR
NON-CODED DC TRACK CIRCUITS.

The application guidelines for Tunable Insulated Joint
Bypass Coupler, 62785-f when used only with the 4000
GCP have been expanded as follows:

In DC coded track circuits, the insulated joints within an
approach may be bypassed using the Safetran 62785-f
Tunable Insulated Joint Bypass Coupler, provided the
minimum distances specified in Table 5 are observed.

The 62785-f Coupler must be field tuned to pass the 4000
GCP operating frequency (f) around insulated joints in DC
or coded DC track circuits.

Field tuning of the Coupler enables precise frequency
adjustment for track and joint parameters.

The Coupler must be located within 10 ft. (3.04 m) of the
insulated joints that it is coupling.

The minimum distance to the insulated joints is generally a
function of the 4000 GCP operating frequency; i.e., the
lower the operating frequency, the longer the minimum
distance.
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Two sets of insulated joints may be coupled in any single

approach, provided the minimum operating distances

specified in Table 5 are observed.

Table 5 indicates the minimum operating distances (in
feet/meters) to the first and second set of insulated joints
that are coupled with 62785-f couplers for 4000 GCP

operation.

Table 5:

Tuned Joint Coupler, 62785-f Minimum Distances

Frequency Minimum Distance | Minimum Distance
(Hz) to 1% Set of to 2™ Set of
Insulated Joints Insulated Joints
(Feet/Meters) (Feet/Meters)
151t0 211 1500 (457.2) 2200 (670.6)
212 to 348 1000 (304.8) 1400 (426.7)
349 to 560 700 (213.4) 1000 (304.8)
561 to 790 500 (152.4) 800 (243.8)
791 to 979 400 (121.9) 700 (213.4)
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* Distance applies to insulated joints located on the
same side of the crossing.

NOTE: Frequencies of 86 and 114 Hz are not normally
used with the 62785-f coupler. Contact Siemens
Technical Support (1-800-793-7233) for these
applications.

62785-f
NO. 2

@ o
o .

62785-f

NO. 1

TERMINATION
SHUNT

Staggered Insulated Joints

4000 GCP

TERMINATION
SHUNT

|

T L 4
62785-f
NO. 1

Non-Staggered Insulated Joints

XMT1
XMT2
RCV2
RCV1

R041503_0854
12-14-06

:

4000 GCP

Figure 10: Shunt Placement For 62785f Bypass Coupler



WARNING

AT THE COMPLETION OF FIELD
TUNING THE  62785-F BYPASS
COUPLERS ENSURE THAT A
STANDARD AREMA NUT IS
TIGHTENED SECURELY  AGAINST
EACH GOLD NUT ON TERMINALS A
THROUGH E, INCLUDING  THE
TERMINALS THAT ARE NOT
TIGHTENED DOWN.

NOTE

While field tuning the 62785-f Bypass
Coupler, tightening the nut on terminal E
produces maximum change in EZ value.
Tightening the nut on terminal A produces
minimum change.
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The 62785-f Coupler is tuned by means of
five standard AREMA binding posts

e AREMA binding posts are labeled A
through E (see Figure 9)

e AREMA binding posts are equipped
with special gold AREMA adjustment
nuts

Table 6:
Method 1 for Tuning the 62785-f Tuned Joint Coupler

See Figure 10 above for locations referred to in this table.

Step 1 | Tighten the gold nut securely on terminal E of
each coupler.

Step 2 | Calibrate the 4000 GCP, setting the EZ value

to 100.

Step 3 | Place a hardwire test shunt across the track at
location A.

Step 4 | Note the EZ value appearing on the 4000 GCP
display.

Step 5 | Move the test shunt to location B.

Step 6 | Tune the Tunable Insulated Joint Bypass
Coupler #1 to the same EZ value noted in
Step 4.

Tighten the gold nut on the Coupler #1
terminals labeled D, C, B, and A, in sequence
beginning with terminal D.

If tightening a nut results in an EZ value that is
lower than the value recorded in step 4, loosen
the nut and tighten the next nut in sequence.

If, after tightening a nut, the EZ value remains
higher than the value recorded in step 4, leave
the nut tightened and tighten the next nut in
sequence.

Continue to tighten nuts D through A as
necessary to obtain an EZ value that is
approximately the same as that recorded in
step 4.

Step 7 | Move the test shunt to location C.
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Table 6:
Method 1 for Tuning the 62785-f Tuned Joint Coupler

Step 8 | Tune the No. 2 Tunable Insulated Joint
Bypass Coupler to the EZ value noted in step

Tighten the gold nut on the Coupler #2
terminals labeled D, C, B, and A, in sequence
beginning with terminal D.

If tightening a nut results in an EZ value that is
lower than the value recorded in step 4, loosen
the nut and tighten the next nut in sequence.
If, after tightening a nut, the EZ value remains
higher than the value recorded in step 4, leave
the nut tightened and tighten the next nut in
sequence.

Continue to tighten nuts D through A as
necessary to obtain an EZ value that is
approximately the same as that recorded in
step 4.
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Step 9 | Remove the test shunt.

Step 10 | Tighten a standard AREMA nut against each
gold nut of both couplers to ensure all nuts are
securely locked in position.

Step 11 | Secure the end caps over the terminal end of
both couplers.

Step 12 | Completely recalibrate the 4000 GCP and
perform all operational checks.

Step 13 | Verify that a smooth change in the EZ value
occurs across the couplers during a train
move.

Table 7:
Method 2 for Tuning the 62785-f Tuned Joint Coupler

See Figure 10 above for locations referred to in this table.

Step 1 | Tighten the gold nut securely on terminal E of
each coupler.

Step 2 | Calibrate the 4000 GCP, setting the EZ value
to 100.

Step 3 | Place a hardwire test shunt across the track at
location A.

Step 4 | Note the EZ and EX values appearing on the
4000 GCP display.

Step 5 | Move the test shunt to location B.

Step 6 | Tune the Tunable Insulated Joint Bypass
Coupler #1 EX value to above 75. The EZ
value may be as much as 8 points above the
value noted in Step 4.

Step 7 | Move the test shunt to location C.

Step 8 | Tune the Tunable Insulated Joint Bypass
Coupler #2 EX value to above 75. The EZ
value may be as much as 16 points above the
value noted in Step 4.

Step 9 | Remove the test shunt.

Step 10 | Tighten a standard AREMA nut against each
gold nut of both couplers to ensure all nuts are
securely locked in position.

Step 11 | Secure the end caps over the terminal end of
both couplers.
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Table 7:
Method 2 for Tuning the 62785-f Tuned Joint Coupler

Step 12 | Completely recalibrate the 4000 GCP and
perform all operational checks.

Step 13 | Verify that a smooth change in the EZ value
occurs across the couplers during a train
move.

WARNING

AT THE COMPLETION OF FIELD
TUNING THE  62785-F BYPASS
COUPLERS ENSURE THAT A
STANDARD AREMA NUT IS
TIGHTENED  SECURELY  AGAINST
EACH GOLD NUT ON TERMINALS A
THROUGH E. TERMINALS THAT ARE
NOT USED FOR TUNING THE
COUPLER MUST HAVE THEIR GOLD
NUTS REMOVED.
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Calibrating a Track Module

WARNING

DO NOT RECALIBRATE IF AN IN-
SERVICE TRACK SUDDENLY HAS A
LARGE JUMP IN EZ OR HIGH SIGNAL
ERROR. THE CAUSE MAY BE A
TRACK, BOND, COUPLER OR SHUNT
RELATED PROBLEM WHICH MUST BE
INVESTIGATED AND CORRECTED
BEFORE CONSIDERING
RECALIBRATION. BEFORE STARTING
CALIBRATION, ENSURE THAT TRACK
BONDING IS GOOD, THAT ALL
TERMINATION SHUNTS, INSULATED
JOINT COUPLERS, AND TRACK
ISOLATION DEVICES ARE INSTALLED
AND THAT NO TRAINS ARE IN THE
GCP APPROACHES.

NOTE

During approach calibration of the Model
4000 GCP when the island deenergized
the EX value is locked to 100. During a
new installation, an upgrade, or a Track
Card replacement, with the EX locked at
100 the EZ may appear abnormally low.
Once the island is energized, the EX
unlocks and the EX and EZ display actual
approach values based upon field
conditions. The island for a given track
module does not necessarily have to be
on that particular module (or any module if
an external island), depending upon circuit
arrangement.
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Track Module calibration is required if:

The DT Status Screen shows one of the following:
GCP Cal Req
GCP Approach Req
Linearization Req
Island Cal Req
The Track Module 4-character display shows one of the
following:
GCAL
GAPP
GLIN
ICAL

The DT Calibration screen indicates which calibrations are
required with an empty box in each calibration select button.
A check mark is displayed in the box when the indicated
calibration is complete.
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Figure 11: Calibration Process

Table 8:
GCP Calibration

Step 1 | If system has a transfer module, set the transfer
switch to MAIN.

Step 2 | If a 60 or 100 Hz Cab Signal is in use, turn it off
at this time. Go to the Main Menu and select
the SETUP button at the top of the display.

Step 3 | From the menu that appears, select the track to
calibrate. Menu shows only enabled tracks.

Step 4 | Select the GCP CAL button.

The GCP Calibration Window appears.

The current EZ and EX values appear.

If Calibration Req. appears below the EZ and
EX values. calibration is required.

Step 5 | Select the START button.

The START button deactivates (grays out).

The display shows an Initiating then an In

Progress message during the calibration.

The track module requires about 15 seconds to

calibrate.

If calibration is successful:

The Calibration Select window appears.

EZ should be 98 to 102 and the GCP CAL
button has a green check in the box.

If calibration is not successful, the display shows

a Failed message.

Step 6 | To record the reason for the recalibration in the

Maintenance log, select the GCP CAL button.

The GCP Calibration Window appears.
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Table 8:
GCP Calibration

Step 7 | Selectthe ADD LOG ENTRY button.
The Log Entry Window opens.

Step 8 | Type any notes concerning the reason and

select OK to save the entry.

Log Entry Window closes and the display returns
to the GCP Calibration Window

Step 9 | If the cab signal was turned off in Step 2, turn it
on.

Step | Selectthe CAL SELECT button.
10 The display changes to Calibration Select
Window.
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The linearization procedure compensates for lumped loads
in the Model 4000 GCP approach that can affect the
linearity of EZ over the length of the approach as a train
approaches the crossing. The linearization is essential to
improving warning time accuracy. Linearization may be
affected by: narrow band shunts in other frequencies, which
may occur when other GCP approaches overlap the GCP
approach circuit; other track equipment in the GCP
approach such as audio frequency overly track circuits,
coded track circuits, etc.; and missing or incorrect track
battery chokes.

WARNING
USE THE FOLLOWING BYPASS
PROCEDURE ONLY IF THE CURRENT
COMPUTED APPROACH DISTANCE
AND LINEARIZATION VALUES ARE
KNOWN TO BE CORRECT.

NOTE
If an in-service 4000 GCP requires only
that the GCP CAL procedure be
performed, the BYPASS procedure must
be completed for both GCP APP and GCP
LIN. See next page.

Table 9:
GCP APP & GCP LIN Calibration Bypass Procedure

Step 1 | Once GCP CAL is completed, bypass the
approach calibration by first selecting GCP
APP and then BYPASS. Do not select
START.

Step 2 | Bypass the linearization calibration by first
selecting GCP LIN and then BYPASS.
Do not select START.

WARNING

THE APPROACH AND LINEARIZATION
PROCEDURES REQUIRE THE
RECORDING OF THE COMPUTED
APPROACH DISTANCES IN FEET (NOT
THE EZ VALUE). FAILURE TO ENTER
DISTANCES IN FEET MAY RESULT IN
SHORTER WARNING TIMES THAN
INTENDED.
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MODEL 4000 GCP PSO0A

Figure 12: Midpoint Location (See Step 6 below)

Table 10:

Approach Distance and Linearization Calibration

Step 1

Record the EZ and EX values for the track
(before installing hardwire shunt) in the Step 1
Step 2 column (Calibrated Values) on the
Calibration Values History form at the end of
this procedure. Then, temporarily place a
hardwire shunt across the termination shunt.
For bidirectional installations, use the
termination shunt furthest from the crossing.

Step 2

Record the EZ and EX values for the track in
the First Approach, Step 2 column on the
Calibration Values History form.

Step 3

Select the GCP APP button.
The GCP Approach Window appears.

Step 4

Select the START button. The START button

deactivates (grays out). The display shows an

Initiating then an In Progress message during

the calibration. If calibration is successful:

The Calibration Select window appears and

the computed approach distance (Comp Dist)

appears.

The GCP APP button has a green check in the

box.

If calibration is not successful, the display shows
a Failed message (see Troubleshooting).

Step 5

Record the computed approach distance in feet
for the track in the First Approach, Step 5
column (Comp Dist) on the Calibration Values
History form at the end of this procedure.

Step 6

Accurately (within 1%) locate the midpoint of
the longest approach and move the hardwire
shunt to that point on the rails.

Step 7

Select the GCP LIN button. The GCP
Linearization Window appears.

Step 8

Select the START button. The START button
deactivates (grays out). The display shows an
Initiating then an In Progress message during
the calibration. If calibration is successful:

The Calibration Select window appears.

The GCP LIN button has a green check in the
box.

If calibration is not successful, the display shows
a Failed message (see Troubleshooting).

Step 9

Record the linearization step value for the track
in the First Approach, Step 9 column (Lin
Steps) on the Calibration Values History form
at the end of this procedure.

value between 68 and 132.
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Table 10:

Approach Distance and Linearization Calibration

Step 10

Verify that the computed approach distance in
feet (Comp Dist, Step 5) and the linearization
steps (Lin Steps, Step 9) values recorded on
the Calibration Values History form are the
same as the values displayed on the
Calibration Select window.

Step 11

Remove the hardwire shunt from the track.

Step 12

If the approach is unidirectional or simulated
bidirectional, go to step 31.

If the track is bidirectional and the measured
distance to the other termination shunt is within
10 % of the first approach distance, go to step
13.

Otherwise, if the distance is clearly shorter, go
to step 31.

Step 13

Temporarily place a hardwire shunt across the
termination shunt of the other approach.

Step14

Record the EZ and EX values for the track in
the Second Approach, Step 14 column on the
Calibration Values History form at the end of
this procedure.

Step 15

Select the GCP APP button.
The GCP Approach Window appears.

Step 16

Select the START button.

The START button deactivates (grays out).

The display shows an Initiating then an In

Progress message during the calibration.

If calibration is successful:

The Calibration Select window appears.

The computed approach distance (Comp Dist)

appears.

The GCP APP button has a green check in the

box.

If calibration is not successful, the display
shows a Failed message (see
Troubleshooting).

Step 17

Record the computed approach distance in feet
in the Second Approach, Step 17 column on
the Calibration Values History form at the end
of this procedure.

Step 18

Accurately (within 1%) locate the midpoint of
this approach and move the hardwire shunt to
that point on the ralils.

Step 19

Select the GCP LIN button.
The GCP Linearization Window appears.
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Table 10:

Approach Distance and Linearization Calibration

Step 20

Select the START button.

The START button deactivates (grays out).

The display shows an Initiating then an In

Progress message during the calibration.

If calibration is successful:

The Calibration Select Window appears.

GCP LIN button has a green check in box.

If calibration is not successful, the display shows
a Failed message (see Troubleshooting).

Step 21

Record the linearization (Lin Steps) value
(between 68 and 132) for the track in the
Second Approach, Step 21 column (Lin
Steps) on the Calibration Values History form
at the end of this procedure.

Verify that the computed approach distance in
feet (Comp Dist, step 17) and the linearization
steps (Lin Steps, step 21) values recorded are
the same as the values displayed on the
Calibration Select window.

Step 22

Remove the hardwire shunt from the track.

Step 23

If the Lin Steps value for the second approach
(step 21) is greater than or the same as the Lin
Steps value recorded for the first approach
(step 9), go to step 31.

If the Lin Steps value for the second approach
(step 21) is less than the value recorded for the
first approach (step 9), go to step 24.

Step 24

Select the GCP LIN button.
The GCP Linearization Window appears.

Step 25

Select the EDIT button.
The Linearization Steps dialog box appears.

Step 26

Enter the Lin Steps value recorded on the
Calibration Values History form for the first
approach (step 9) into the New Value field
using the keypad numbers and select
UPDATE.

The Calibration Select Window appears.

Step 27

Select the GCP APP button.
The GCP Approach Window appears.

Step 28

Select the EDIT button.
The Computed Approach Distance dialog box
appears.

Step 29

Enter the computed approach distance (Comp
Dist) value (in feet) recorded for the first
approach (step 5) into the New Value field
using the keypad numbers and select
UPDATE.

The Calibration Select Window appears.

Step 30

Verify that the computed approach distance
(Comp Dist, step 5) and the linearization steps
(Lin Steps, step 9) values recorded on the
Calibration Values History form for the first
approach are the same as those displayed on
the Calibration Select window.
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Table 10:

Approach Distance and Linearization Calibration

Step 31 | To record the reason for the Calibration and

store it in the Maintenance log, select the GCP

LIN button and then the ADD LOG ENTRY

button.

Type any notes about the calibration and select
OK to save the entry.

Table 11:
Calibration Value History Form, 1st Approach
1" Approach E/W( ) N/S
Hardwire |Computed |Linearization
Across Approach Step Value
Calibrated [Term. Distance (Lin Steps)
Values Shunt (Comp Dist)

(Step 1) |[(Step 2) (Step 5) (Step 9)

EZ |EX |[EZ |EX

Track 1

Track 2

Track 3

Track 4

Track 5

Track 6

Table 12:
Calibration Value History Form 2nd Approach
2nd Approach E/W( )( N/S
Hardwire |Computed |Linearization
Across Approach Step Value
Calibrated [Term. Distance (Lin Steps)
Values Shunt (Comp Dist)

(Step 1) |(Step14) [(Step 17) (Step 21)

EZ |EX |EZ |EX

Track 1

Track 2

Track 3

Track 4

Track 5

Track 6

NOTE

This completes Approach and
Linearization Calibration. If the system
includes an internal island, proceed to
Island Calibration (ISL CAL). If not,
proceed to Table 15.

The island can be calibrated to respond to a shunting
sensitivity of 0.12, 0.3, 0.4, or 0.5 ohms. A hardwire shunt is
used for calibration.
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NOTE

Island track circuit calibration is generally
performed using 0.12 ohm shunting
sensitivity. In an area where poor shunting
is experienced or anticipated, a minimum
of 0.3 ohm shunting sensitivity is
recommended.

In areas of passenger operation, a
minimum of 0.3 ohm shunting sensitivity is
recommended.

Table 13:
Island Calibration

Step

If an Island circuit is used, select the ISL CAL
button.
The ISLAND CALIBRATION Window appears.

Step

Temporarily install a hardwire shunt beyond the
island receiver rail connections at the
appropriate distance specified below the
Calibration Required message.

Shunt distances for island frequencies are
provided in the table following the Island
Calibration procedure.

Ensure EZ value is less than or equal to 5. See
Figure 13

Step

Select the START button.
The START button deactivates (grays out).

The display shows an Initiating then an In
Progress message during the calibration.

If calibration is successful:
The Calibration Select Window appears.

The ISL CAL button has a green check in the
box.

Return to TRACK DETAIL VIEW (see Figure
13). Ensure the Island Z value is less than 40. If
the value is greater than 40, repeat calibration
steps 2 and 3. If the Z value is still greater than
40, REMOVE THE TRACK MODULE FROM
SERVICE.

If calibration is not successful the display shows

a Failed message (see Troubleshooting).

Step

Verify that the island LED on the Main Status
menu is off and remove the hardwire shunt.

The island LED is now on.

Temporarily install the hardware shunt across
the island transmitter connections. Use the
TRACK DETAIL VIEW (see Figure XX) and
ensure the EZ value is less than or equal to 5.
and the Island Z value is less than 40. If the Z
value is greater than 40 repeat steps 2, 3 and
4. If the Z value remains above 40, REMOVE
THE TRACK MODULE FROM SERVICE.

35

2
]
=
R
o
e
o




=z
]
=
<
@
o
2
O

x TRACK
TRACK| VIEW
CLOSE DIAG
rack 1
EZ Level Sk GCP Pregi‘l.:;m's
ke E; gg Prime @
Speed; 0 mph Preempt iy
ChkE2: 53
Freq: 430 Hz
Appr.: 3500 ft
WTime: 25sec
Uni-Bi: Bidirnl
Calibrated
Z Level 240
\ Island 1/0 Status
Zlevel: 40 @out1.a
Freq: 2.14kHz ||@ ouT 1.2
@IN11
Calibrated OmN12

Figure 13 Track View EZ Level and Island Z Level

Table 14:

Island Shunt Distance

Island Shunt Distance (Feet/Meters)
Frequenc | 0.12 ohm | 0.3 ohm 0.4 ohm 0.5 ohm
y (kHZz) Sensitivit | Sensitivit | Sensitivit | Sensitivit
y y y y
2.14 20/6.10 50/15.24 | 67/20.42 | 84/25.60
2.63 17/5.18 43/13.11 | 58/17.68 | 72/21.95
3.24 13/3.96 33/10.06 | 44/13.41 | 55/16.76
4.0 10.5/3.20 | 27/8.23 36/10.97 | 45/13.72
4.9 9.0/2.74 23/7.01 31/9.45 39/11.89
5.9 7.5/2.29 19/5.79 26/7.92 32/9.75
7.1 6.5/1.98 17/5.18 23/7.01 29/8.84
8.3 6.0/1.82 15/4.57 20/6.10 25/7.62
10.0 5.0/1.50 13/3.96 18/5.49 22/6.71
11.5 45/1.37 12/3.66 16/4.88 20/6.10
13.2 4.0/1.22 10/3.20 14/4.27 17/5.18
15.2 3.5/1.07 9/2.74 12/3.66 15/4.57
17.5 3.0/0.91 8/2.44 11/3.35 14/4.27
20.2 3.0/0.91 8/2.44 11/3.35 14/4.27
CAUTION

GATES WILL BEGIN TO LOWER
IMMEDIATELY (WITHOUT GATE DELAY
TIME) WHEN THE TRANSFER SWITCH
IS USED TO SWAP BETWEEN
HEALTHY UNITS. USE CAUTION WHEN
TRANSFERRING CONTROL TO AVOID
GATES HITTING VEHICLES OR
PEDESTRIANS.
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NOTE

Under normal conditions in the AUTO
Transfer mode, gate delay time will run
when the gates initially operate. If the
trouble continues, the gates will already
be lowered when the Transfer Module
later swaps units.

Repeat all GCP approach, linearization, and island
calibration steps for each MAIN side track module installed.

NOTE

When using MCF gcp-t6x-02-2.mcf or
newer, the Track and PSO Standby
Modules do not require calibration when
switching from MAIN to STBY.
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Table 15:
Standby Modules Calibration

Step 1 | On Transfer module A80406 (A80468), set the
transfer switch to STBY.

Step 2 | Go to the main Status menu and select the
SETUP button at the top of the display.

Step 3 | From the menu that appears, select the track to
calibrate.
Only enabled tracks appear on the menu.

Step 4 | Select the GCP CAL button. The GCP

Calibration Window appears. The current EZ

and EX values appear.

If calibration is required, Calibration Req.
appears below the EZ and EX values.

Step 5 | Select the START button.

The START button deactivates (grays out).

The display shows an Initiating then an In

Progress message during the calibration.

The track module requires about 15 seconds to

calibrate.

If calibration is successful:

The Calibration Select window appears.

EZ should be 98 to 102 and the GCP CAL
button has a green check in the box.

If calibration is not successful, the display shows
a Failed message (see Troubleshooting).

Step 6 | Select the GCP APP button.

The GCP Approach Window appears.

The computed approach distance (Comp Dist)

appears.

This is the value calculated on the MAIN side.

Calibration Req. appears at the bottom of the
window.

Step 7 | Select the BYPASS button.

The computed approach distance is accepted
as correct and the GCP APP button shows a
green check in the box.
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Table 15:
Standby Modules Calibration

Step 8 | Select the GCP LIN button.

The GCP Linearization Window displays.
The current value for Linearization Steps
displays.

This is the value calculated on the MAIN side.

Step 9 | Select the BYPASS button.

The Linearization steps value is accepted as
correct and the GCP LIN button shows a green
check in the box.

Step 10 | If an internal Island circuit is used, select the
ISL CAL button. If not used, go to step 14.
The ISLAND CALIBRATION Window appears.
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Step 11 | Temporarily install a hardwire shunt beyond the
island receiver rail connections at the
appropriate distance specified below the
Calibration Required message. (See also
preceding Island Shunt Distance table.)

Step 12 | Select the START button.

The START button deactivates (grays out).

The display shows an Initiating then an In

Progress message during the calibration.

If calibration is successful:

The Calibration Select window appears.

The ISL CAL button has a green check in the

box.

If calibration is not successful, the display shows
a Failed message (see Troubleshooting).

Step 13 | Verify the island LED is off and remove the
hardwire shunt.
Island LED is now on.

Step 14 | Repeat steps 1 through 13 for each standby-
side Track Module installed.

Calibrating a PSO Module

WARNING

VERIFY THAT THE PSO MODULE’'S
SOFTWARE, FREQUENCY, AND
ADDRESS FORMATS ARE AS
SPECIFIED BY THE RAILROAD’'S OR
AGENCY'S APPROVED WIRING OR
INSTALLATION DIAGRAM. FAILURE
TO DO SO MAY LEAD TO INCORRECT
OR UNSAFE OPERATION OF THE
TRACK CIRCUIT.

IF ANY RECEIVER IS CALIBRATED IN
POOR BALLAST CONDITIONS, IT
MUST BE RE-CALIBRATED WHEN
BALLAST CONDITIONS IMPROVE.

FAILURE TO FOLLOW THE

RAILROAD’S OR AGENCY'’S
APPROVED WIRING OR
INSTALLATION GUIDELINES

REGARDING RECEIVER SETTINGS
AND CALIBRATION MAY LEAD TO
POSSIBLE UNSAFE OPERATION OF
THE TRACK CIRCUIT.
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AFTER CALIBRATION, VERIFY THAT
THE TRACK CIRCUIT DE-ENERGIZES
WHEN THE TRACK CIRCUIT IS
SHUNTED WITH THE APPROPRIATE
CALIBRATION RESISTANCE (0.06, 0.2,
0.3, 0.4, OR 0.5 OHMS). FAILURE TO
DO SO MAY LEAD TO INCORRECT OR
UNSAFE OPERATION OF THE TRACK
CIRCUIT.

FOLLOWING INSTALLATION OR
AFTER ANY RECEIVER MENU
CHANGES HAVE BEEN MADE,
RECALIBRATE THE RECEIVER AND
TEST FOR PROPER OPERATION PER
THE REQUIREMENTS SPECIFIED IN
TABLE 2 AND TABLE 4.

With the PSO Module properly installed and programmed
per the railroad’s or agency’s written instructions, calibrate
the receiver (RX1 or RX2) as follows:

Table 16:
PSO Module Calibration
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Step 1 | When the track ballast is good, connect a track
test shunt (hardwire, 0.06-ohm, 0.2-ohm, or as
required) across the track at the receiver track
connections of the approach. When the ballast
is poor, connect the shunt across the track at a
point 30 ft. (9.14 m) beyond the receiver track
connections of the approach. Ensure that the
shunt has solid connections to each rail.

Step 2 | Select the CAL button located on the top row
of the DT window.

Step 3 Select the Track/PSO button located on the
top row of the Track window. When the pull-
down menu opens, select the appropriate PSO
from the list.

Step 4 Either:

Select the RX1 box If the application is an
Internal PSO, or

Select the RX2 box If the application is a Center
Fed PSO

Step 5 | Shunt the receiver path

Step 6 | Select Start. Calibration begins.
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Table 16:
PSO Module Calibration

WARNING

IF “FAIL” APPEARS ON THE
DISPLAY, THE CALIBRATION
REQUIRED LED (LEFT COLUMN)
REMAINS LIT, OR THE CALIBRATED
LED (RIGHT COLUMN) DOES NOT
LIGHT, THE CALIBRATION PROCESS
DID NOT COMPLETE. SHOULD THIS
HAPPEN, CYCLE THE UNIT POWER
AND THEN REPEAT STEP 2 ABOVE.
IF “FAIL” APPEARS AGAIN,
FURTHER TROUBLESHOOTING IS
REQUIRED.
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Step 7 Remove the track test shunt. The Occupancy
LED should light. If the Occupancy LED fails to
light, the calibration process has failed (refer to
the WARNING above). Inspect all equipment
and connections and repeat steps 1 & 2. If the
calibration fails again, further troubleshooting
is required.

PSO Module Checkout Procedures

Table 17:
PSO Module Calibration

Step 1 | Select Logs>Status Log>MORE>CARD. When
the pull-down opens, select the appropriate
PSO card.

Step 2 | Take note of the Signal Level. This is the
normal receive signal value.

Step 3 In the shelter containing the transmitter,
remove the transmitter’'s signal to the track by
disconnecting a transmitter lead from the
shelter’s track surge equipment.

Step 4 | On the receiver, take note of the Signal Level.
If the Signal Level is greater than 20, an
unassociated signal of like frequency may be
present.
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Table 17:
PSO Module Calibration

WARNING

THE CONDITION DETERMINED IN
STEP 4 MUST BE RESOLVED. DO
NOT PROCEED TO STEP 6 AND
BEYOND UNTIL THE UNASSOCIATED
SIGNAL OF LIKE FREQUENCY IS NO
LONGER PRESENT.

Step5 | Verify that the RX LED found in the
Occupancy portion of the face of the unit is de-
energized.

Step 6 Restore the Transmitter signal to the track by
reconnecting the lead in the transmitter's
shelter track surge equipment.

CALIBRATION

Step 7 | Verify that the RX LED found in the
Occupancy portion of the face of the unit
energizes. If the LEDs fail to light, troubleshoot
the unit, re-calibrate, and perform Steps 1 — 6
again.

Step 8 | Verify proper operation of the track circuit
equipment before placing in service in
accordance  with railroad or agency
procedures and applicable FRA rules.

Step 9 | Verify proper PSO module operation by
observing train moves, per railroad or agency
policy.

41



CALIBRATION

ADJUSTING LAMP VOLTAGES FOR SSCC3, SSCC3A,
SSCC3+, AND SSCC4

(when a “True RMS AC + DC” meter is not available)

General

WARNING

TO PREVENT AN OVER-VOLTAGE
CONDITION AT THE LAMPS, USE A
VOLTMETER WITH A “TRUE RMS AC +
DC” SCALE AND MAKE ALL
MEASUREMENTS USING THAT SCALE.

To accurately read the crossing lamp voltages, a “true rms
AC + DC” multimeter (e.g., Agilent U1252A digital
multimeter or equivalent) must be used. However, a
conventional multimeter may be used, but the voltage
reading will be lower than “true rms AC + DC” values. The
variance is not a set percentage and is dependent on
battery voltage. A conversion table for several conventional
meters is provided in the table below.

Table 18:
Multimeter Reading Variance From Actual
Incandescent Lamp Voltage

Measurement Below
Actual Drive Voltage
Using
Digital Using
Regulated Multimeter Analog
Lamp Drive | (Agilent Multimeter
Battery Voltage U1252A7 or | (TS111)
Voltage Range equivalent)
13.3 9.0t012.0 1.3 volts 0.6 volt
) >12.0 0.91 volt 0.42 volt
14.7 9.0t012.0 2.2 volts 1.1 volts
' >12.0 1.54 volts 0.77 volt
158 9.0t012.0 2.6 volts 2.0 volts
' >12.0 1.82 volts 1.4 volts
NOTE

The variance  table applies to
incandescent lamps and only LED lamps
that present a resistive load to the SSCC
IV. For other kinds of LED lamps, it is
recommended that the voltage measured
by a meter which is set to “True RMS AC
+ DC” be considered as correct.

Meter Reading Conversion Examples

Following are two examples of how to measure the lamp
voltages using a conventional meter. In both examples:
Battery bank voltage is 14.7 volts

Multimeters are set to read DC
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Lamp Voltage Measurement Example 1

When setting crossing lamp voltages to 9.5 volts, the
conventional meter reading is determined by subtracting the
meter variance given in Table 18 from the desired lamp
voltage.

When using a digital multimeter (e.g. Agilent U1252A):

Desired lamp voltage = 9.5 g

Meter variance for 14.7 volt battery = 2.2 E

Meter reading = 7.3 =
3
<

When using an analog multimeter (e.g. TS111): ©

Desired lamp voltage = 9.5

Meter variance for 14.7 volt battery = -1.1

Meter reading = 8.4

Lamp Voltage Measurement Example 2
In this example, it is desired to check that lamp voltage is
greater than 8.5 volts and the battery voltage is 13.3 volts.

When verifying that the lamp voltages are greater than 8.5
VDC, the conventional meter reading is determined by
subtracting the meter variance given in Table 18 from the
minimum lamp voltage threshold.

When using a digital multimeter (e.g. Agilent U1252A):

Minimum lamp voltage threshold = 8.5
Meter variance for 13.3 volt battery = -1.3
Minimum meter reading = 7.2

When using an analog multimeter (e.g. TS111):

Minimum lamp voltage threshold = 8.5
Meter variance for 13.3 volt battery = -0.6
Minimum meter reading = 7.9
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CALIBRATION

SSCC3I LAMP VOLTAGE ADJUSTMENT

WARNING

TO BE ACCURATE, LAMP VOLTAGES
MUST BE MEASURED AT THE LAMP.
THE VOLTAGE ON THE DISPLAY IS
THE VOLTAGE AT THE SSCC
CONNECTOR. INACCURATE
MEASUREMENTS MAY RESULT IN DIM
LAMPS OR EARLY LAMP FAILURE.

NOTES

Before  performing Lamp  Voltage
Adjustment  procedure, the crossing
controllers must be inactive; i.e., gates up,
lights off and bell off.

If a train approaches during lamp
adjustment, the crossing controllers will
activate and the lamps will flash. Restart
Lamp Voltage Adjustment Procedure
following completion of train move.

The regulated output is a pulse-width
modulated output that produces a
produces a square wave. A meter with a
“True RMS AC + DC” scale is required to
accurately measure the voltage See Table
18 for measuring voltages with a
conventional meter.

IF SSCC3Il modules are included in the
system, proceed to SSCC3l LAMP
VOLTAGE ADJUSTMENT and SSCC
LAMP TESTS. Otherwise, proceed to
OPERATIONAL CHECKS. Regardless of
the actual location of the SSCCIlli board
on the physical case of the GCP, the tabs
on the Lamp Setup Window depicts the
two choices as Slot 8 SSCC3I and Slot 9
SSCCal.

When “far gate” lamps and “near gate”
lamps are driven from the same output,
first adjust the lamp voltage on the far
gate. Then adjust the lamp voltage on the
near gate using adjustment resistors.

On the Lamp Setup screen dV indicates
tenths of a volt (decivolt). 100 dV is equal
to 10.0 volts.

CLOSE

Lamp 1 Voltage: [To0 @
Lamp 2 Yoltage: [ron v

@ Fine () Coarse
&

41,( "\e"’
n‘p%

~
@
wile|w|n

+-| . ®

Enter

Slot 8 55CCaI | Slot 9 55CC3T

MWS,_08-06_LMPTST
04-11-08

Figure 14: Adjust Lamp Voltage Window
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Table 19:
Crossing Controller Lamp Voltage Adjustments

Step 1 | Select the Setup button at the top of the Main
Status screen.
The Track Setup Menu appears

Step 2 | Select the SSCC Lamps entry of the Track
Setup Menu
The Lamp Setup window appears

Step 3 | Select the Slot 8 SSCC3I tab at the bottom of
the window.

Step 4 | Select the Edit button to the right of the Lamp 1

Voltage field. (It may take a few seconds for

Edit button to become active — turns black.) The

Lamp 1 Voltage field highlights.

The corresponding lamp output is turned on
steady.
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Step 5 [ Setthe Lamp 1 Voltage field to the output
voltage required to set the correct voltage at the
lamps.

Select either the Fine or Coarse adjustment
button.

Fine changes the voltage in 1 dV (0.1 V) steps
Coarse changes the voltage in 5 dV (0.5 V
steps)

Increment the voltage display using the + or —
buttons to the right of the Lamp Voltage 1 field.
Measure voltage at the actual lamps.

Step 6 | When the meter displays the correct voltage,
select the Enter button at the bottom of the
keypad.

The Lamp 1 Voltage field deactivates.

The new voltage value is saved.
Corresponding lamp output is turned off.

Step 7 | Select the Edit button to right of the Lamp 2
Voltage field.

The Lamp 2 Voltage field highlights.
Corresponding lamp output is turned on.

Step 8 [ Setthe Lamp 2 Voltage field to the output
voltage required to set the correct voltage at the
lamps.

Select either the Fine or Coarse adjustment
button.

Increment the voltage display using the + or —
buttons to the right of the Lamp Voltage 2 field.
Measure the voltage at the actual lamps.

Step 9 | When your meter reads the correct voltage,
select the Enter button at the bottom of the
keypad.

The Lamp 2 Voltage field deactivates.

The new voltage value is saved.
Corresponding lamp output is turned off.

Step 10 | Select the Slot 9 SSCC3lI tab at the bottom of
the window.

Step 11 | Repeat steps 4 through 9 for the second
SSCCIlli module.
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OPERATIONAL CHECKS

SSCC3I TEST MODE

WARNING

THE SSCC TEST MODE WILL NOT
PREEMPT TRAFFIC SIGNALS. VERIFY
THAT VEHICLES ARE CLEAR OF THE
WARNING DEVICES BEFORE
ACTIVATING THE SIGNALS.

NOTE

While in Test Mode, if a train approaches
(XR input logic de-energizes), the test is
cancelled and the crossing activates
normally. When the train departs, the
system remains in normal operation.

CHECKS
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CLOSE| TEST | ST0P
Test: |

Lamp Test O [15 sec Edit
Larnp Test Delay |30 sec Edit
Larnp Test Cancel |5 min Edit

WS_08-06_LMPTSTACT
04-11-08

Figure 15: Lamp Test Activated

Table 20:
Crossing Controller Lamp Test Selection

Step 1 | Select the Setup button at the top of the Main
Status screen.
The Track Setup Menu appears

Step 2 | Select SSCC Tests entry from the Track Setup
Menu
The SSCC Test window appears

The operation of each Solid State Crossing Controller
(SSCCIlli) can be tested from this window.
Select the Crossing controller using tabs at the bottom of
window:
Slot 8 SSCC3I
Slot 9 SSCC3l
Three function buttons at the top of the window control the
SSCC tests.
The CLOSE button closes the window and returns the
display to the Status Screen.
The TEST button opens the Test Initiation menu
Selection of item from menu:
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Starts selected item test

Closes menu

Identifies selected test in Test: field
The STOP button stops a selected test.
Button is active when the test is started.

TEST ITEMS

The following SSCC tests may be performed:

Bell: Turn on the bell output

Lamp 1: Turn on Lamp 1 output

Lamp 2: Turn on Lamp 2 output

Flash the Lamps: Test the lamp outputs on both controllers

Test the crossing: Flash the lights, ring the bell, run the
gate delay, and then drop the gate.

E=ll

Lamp 1

Lamp 2

Flash the lamps

Test the crossing
Perform a timed test
Perform a repeat best

MWNS_08-06_LMPTSTOPTS
(M-11-08

Figure 16: Lamp Test Options

After these tests have been started, they remain active until:
the Stop button is selected,

the Lamp Test cancel time expires

the window is closed

Types of Timed Tests

Timed Tests: When the Timed Test is started, the GCP

performs the following sequence:

pauses for the programmed Lamp Test Delay time

flashes the lamps for the programmed Lamp Test On time

turns the lamps off

stops the test.

Repeat Tests: When the Repeat Test is started, the GCP

performs the following sequence:

pauses for the programmed Lamp Test Delay time

flashes the lamps for the programmed Lamp Test On time

turns the lamps off for twice the programmed Lamp Test
Delay time

flashes the lamps for the programmed Lamp Test On time

turns the lamps off

stops the test.

Parameters for Timed Tests

Parameters for each SSCC timed test are set in the fields
below the Test: field.

The Lamp Test On field designates the duration of the
Lamp On test.

Select the Edit button to the right of the field to open the Set
Parameter dialog box. This Set Parameter dialog box
allows the test duration timer to be modified.

Default value: 15 sec

Valid entry range: 15 to 60 seconds

The Lamp Test Delay field designates the time between
test selection and test start. Select the Edit button to the
right of the field to open the Set Parameter dialog box. This
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Set Parameter dialog box allows the Lamp Test Delay
timer to be modified.

Default value: 30 sec

Valid entry range: 30 to 120 seconds

The Lamp Test Cancel field designates the automatic test
termination time following test initiation. Select the Edit
button to the right of the field to open the Set Parameter
dialog box. This Set Parameter dialog box allows the Lamp
Test Cancel timer to be modified.

Default value: 5 min

Valid entry range: 1 to 15 minutes

Test Status Indications

The status of the SSCCIlli module appears in the gate

display field at the bottom of the window during tests.

Four status notations appear during operational tests:

Off indicates that the SSCCIlli module lamp drive outputs
are off.

Ringing indicates that the SSCCIIli module bell output is
energized.

Flashing indicates that the SSCCIIli module lamp outputs
are alternately energizing (flashing).

Failed indicates that a bell, lamp, or crossing gate output
failure has been detected.
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GCP OPERATIONAL TEST MODE

Prior to placing a system in service, tests must be
performed to verify proper system operation and I/O wiring.
Proceed to next step if a feature is not used.

WARNING

AFTER INITIAL PROGRAMMING OR
PROGRAMMING, MODULE, TRACK, OR
WIRING CHANGES, TESTS MUST BE
PERFORMED TO VERIFY PROPER
OPERATION OF THE GCP PRIOR TO
PLACING A SYSTEM IN SERVICE.

WARNING

IF A RAPID CHANGE OCCURS IN THE
VALUE OF EZ AT ANY TIME THE TRAIN
IS MOVING WITHIN THE TERMINATION
SHUNTS, TRACK DISCONTINUITY
CAUSED BY A HIGH RESISTANCE
BOND OR A DEFECTIVE COUPLER IS
INDICATED. LOCATE AND CORRECT
THE PROBLEM IMMEDIATELY.

THE RAILROAD PROCEDURES
GOVERNING HOW TO TAKE A TRACK
CIRCUIT OUT OF SERVICE SHALL BE
FOLLOWED. THE INSTRUCTIONS IN
THIS SECTION MAY BE FOLLOWED
ONLY IF ALLOWED BY THE
RAILROAD.
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Table 21:
GCP Operational Tests

Step Check tracks for:

1 e Open transmit wire
o Crossing activates
o Ez=0

¢ Open receive wire
o Crossing activates

o EZ=0
Step UAX, DAX Enables & AND Enable input(s), if
2 these features are used:

¢ Crossing activates when each remote DAX
line circuit that controls a UAX, DAX Enable
or AND Enable input (controlling the
crossing) is de-energized or opened from the
far end of the circuit.

o Pickup Delay time is correct when input

closes.
Step | DAX outputs and “Radio DAX” operation using
3 Spread Spectrum Radio, if these features are
used:

e Downstream crossing activates when the
appropriate DAX output or Radio DAX
message is deenergized

o DAX Pickup Delay time is correct
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Table 21:
GCP Operational Tests

Step

WRAP logic, if this feature is used:

o WRAP logic W is displayed on Main status
screen for each corresponding wrapped track
(when WRAP inputs are energized as seen
on system I/O view).

W is removed from corresponding track on Main

status screen when:

e Corresponding track with wrap is shunted or

¢ Corresponding wrap input is deenergized

Measure WRAP LOS pick7up delay from the time

the wrap input is energized until the W is

displayed on corresponding track status screen.

Verify the LOS pickup delay time (minimum of 5

seconds).

Step

OVERRIDE logic, if this feature is used.

There may be one or up to three OVERRIDE

inputs used depending on OVERRIDE

programming. The OVERRIDE options are: ALL

PREDICTORS Override or DAX A, DAX B and

DAX C Override.

When corresponding OVERRIDE input is

energized, OVERRIDE Input Status is GREEN on

System 1/O view.

e Observe that corresponding Override input
changes to RED when:

¢ Corresponding switch in GCP approach is
reversed or

e Corresponding signal field apparatus is
changed from energized to deenergized or
deenergized to energized depending on field
signal logic for OVERRIDE.

Step

Traffic Signal Preemption, if this feature is used:

The preempt output deenergizes:

e When the prime deenergizes for simultaneous
preemption

o At the programmed preemption warning time
for advance preemption

e The warning devices activate when the prime
predictor predicts, or after the Advance
Preempt Delay timer times out, whichever is
sooner. Time should be equal to Adv
Preemption timer value or shorter.

When used, Advance Preempt IP input open

causes Preempt Output to de-energize and

activates warning devices after the Advance

Preempt Delay Timer times out. (Observe input

on 1/O view).

When used, Preemption Health IP input open

activates warning devices immediately (without

advance preempt Delay time interval). (Observe

input on 1/O view).

When used, Traffic Signal Health open initiates

simultaneous preemption, rather than advance

preemption, upon train detection
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Table 21:
GCP Operational Tests

Step

Island detection

When used, observe the ISLAND symbol on
tracks on the Main Status display.

Place a 0.06 ohm shunt on island track wires
ISLAND symbol is GRAY

Observe island LED on track module as shunt is
removed and while ISLAND Pickup Delay is
timing.

ISLAND LED is flashing

After the island pickup delay time expires on
module and island LED is steady RED

ISLAND symbol on Main display is GREEN, and
warning devices are deactivated.

Step

Out of Service, OOS, if this feature is used:

If the Display method is used:

e Take each track out of service using the

display.

Observe

Display indicates track is OOS

Return track to service

Display indicates track is back in service

If Display + OOS IP input is used, then for each

track:

e Turn on OOS input for the track (observe input

on 1/O view).

Take track OOS using the display

Display indicates track is OOS

Turn off OOS input

Display indicates track is back in service

If OOS IP Input is used:

e Turn on OOS input for the track (observe input
on I/O view).

¢ Main Display indicates track is OOS

e Turn off OOS input

¢ Display indicates track is back in service

If 4000 Case OOS IP Input used:

e Turn on 4000 Case OOS input. (observe input

on 1/O view).

Main Display indicates all track are OOS

Turn off 4000 Case OOS input

Main Display indicates all tracks are back in

service
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Table 21:
GCP Operational Tests

Step

Maintenance Call (MC) Light, if this feature is

used:

o Verify that the light is lit

o Verify that the MC extinguishes when one of
the following occurs:

e Taking a track out of service, or by energizing
an out-of-service input.

o If “Low Battery Enable” is ON, temporarily
raise the “Low Battery Level” to above the
battery voltage.

¢ Removing CPU module from the chassis,
which will activate the crossing also.

Restore the track, low battery level, or CPU

module to operation and the MC light should turn

on.

Step
10

If Positive Start, Advanced Approach Prediction,
and/or Sudden Shunt Detection are used:

e Shunt at the appropriate point

e Take the required measurements

o Reprogram EZ threshold levels as required

Finishing Step 9 completes the GCP operational checks /
tests. Proceed to SSCC3I Operational Tests for SSCC
calibration and operational checks / tests.
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SSCC3| OPERATIONAL TESTS

After the system has been programmed, GCP calibrated
and the lamp voltages have been adjusted, tests must be
performed to verify the operation of the SSCC prior to
placing the system in service. In addition to the operational
tests required by the maintaining railroad, the SSCC
operation should be further tested and verified as described
in the SSCC Operational Tests procedure provided below.

WARNING

AFTER INITIAL PROGRAMMING OR
PROGRAMMING, MODULE, OR WIRING
CHANGES, TESTS MUST BE
PERFORMED TO VERIFY PROPER
OPERATION OF THE SSCC PRIOR TO
PLACING THE SYSTEM IN SERVICE.

NOTE

While in Test Mode, if a train approaches
(XR input logic de-energizes, the test is
cancelled and the crossing activates
normally. When the train departs, the
system remains in normal operation.
If advance preemption is used, the preemption output and
warning devices will operate as follows for the indicated
method of activation:
For a train move:

Pre-emption Output de-energizes at the pre-empt
warning time.

Activation of the warning devices will be delayed until
the Advance Pre-empt Timer times out, or the Prime
Warning time is reached.

Advance Pre-empt Input de-energized:

Pre-emption Output de-energizes

Activation of the warning devices will be delayed until
the Advance Pre-empt Timer times out.

AND 1 Enable Input de-energized:

Pre-emption Output de-energizes

Activation of the warning devices occurs
simultaneously (no advance pre-empt time).

"Test the Crossing" Test Mode;

Pre-emption Output de-energizes

Activation of the warning devices occurs
simultaneously (no advance pre-empt time).
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Table 22:
SSCC Operational Tests

Step 1 | Verify that the light/gate battery is charged.

Step 2 | Verify that all connectors on the SSCC have
been properly positioned, seated and secured.

Step 3 | Verify that all the electrical connections in the
Bell, Lamp, and Gate circuits are properly
assembled, tightened and secured.

Step 4 | Verify that all flashing lamps light and none are
burned out.

Step 5 | Verify that all lights have been aligned.

Step 6 | Verify that the gates are operational.

CHFCKS

Step 7 | Verify that the bells are operational.
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Step 8 | Verify that all SSCC programming is correct
(program and configure menus).

Step 9 | Verify that all lamp voltages have been set.

Step 10 | Momentarily turn on the flashers from the
TEST menu and verify that the battery charger
is operational and providing current to the
lamps and battery.

Step 11 | Verify that the gate delay time is correct.

Step 12 | Verify that the lights continue to flash while the
gates are rising.

After performing SSCC Lamp Mode Tests, GCP
Operational Tests, and SSCC Operational Tests, verify
proper Train Detection, Warning Times and Crossing
Operation

Table 23:
Train Detection, Warning Times
and Crossing Operation

Step 1 | EZ continuity check on train moves:

e Crossing devices activate and EZ value
decreases smoothly (without rapid change)
for an approaching train.

e Crossing devices turn off when island
recovers after train move and the EZ rises
smoothly (without rapid change) as the
train recedes.

Step2 | For MAIN and STANDBY, check warning
times for inbound train moves on each
approach including DAX operation.

Step 3 | Check for proper gate / flasher / bell operation
on all train moves.
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TROUBLESHOOTING

The GCP Display Module is the main diagnostic tool
available to maintenance personnel. The display is a touch
screen activated device equipped with a timeout feature. To
activate the display, touch it with the stylus. The track
function status view is shown in Figure 17.

The EZ and EX are shown for each track. A track status
area (two in the example in Figure 17) is displayed for each
track module in the system (up to six). The approximate
speed of a train approaching the crossing is shown as a
positive (+) number. The approximate speed of a train
moving away from the crossing is shown as negative (-)
number.

NOTE

If the Display Module is replaced, the logs
remain on the removed Display Module,
and any logs stored on the new Display
Module will be shown when called.

NOTE
Whenever any files are being saved using
the Display Terminal (DT) they may be
saved either to a laptop or to a USB
Device.

SYSTEM STATUS INDICATORS AND LOGS
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Track Status Window Color Scheme

The status window background color indicates track

status:

Red: The Track Module is not installed, or the Track Module
is unhealthy

Gray: The Track Module is healthy, and no train is in the
approach

White: The Track Module is healthy, and a Train is in the
approach

Flashing blue: The GCP or the island on the Track Module
is out of service.

Track Function Status

Comm Programming Adjustments Logs Diagnostics Help

ol | (= | (O [
COM| |Main| Diag| Logs| | Cal.
Track 1 Track 2

EZ: 100 EZ: 100

EX: 95 EX: 98
Speed: --mph | Speed: -- mph
AND @)

‘System 'sscc @@
Ready

05-06_GCP4KDT

05-18-10

Figure 17: Model 4000 GCP DT Window
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The status of optional track functions is displayed in the
lower portion of each track status window.
Wrap Circuit Status

“W" indicates Wrap input energized.

“W” is displayed only when Wrap input is energized
and when “Track # Wrap Used” is set to YES.

Enhanced Detection

“ed” indicates enhanced detection has been activated
for the current train movement.

“ed” is only displayed when “Enhanced Detection
Used” is set to YES and inbound poor shunting is
detected.

Motion Sensor Restart
“m” indicates that the predictor switched to a motion
sensor due to motion sensor control input being low or

MS restart timer is running.

ISL and SSCC and System Status Indications

ISL:

Gray symbol = island occupied

Green symbol = island unoccupied or, if used, Wrap input
energized regardless of occupancy state.

No symbol = not used

AND:

Status Bar indicates which AND functions are
programmed as shown by a circled number.

Gray circle = the AND function is de-energized and not
Wrapped (if used).

Green circle = the AND function is energized and not
Wrapped (if used).

Yellow circle = the AND function is Wrapped
regardless of state of AND function logic.

Flashing blue background = the AND functions are out
of service.

SSCC:
Status bar Indicates which SSCC3l are used as shown by
circled number.
Green circle = not activated (lamps not flashing)
Grey circle = signals are activated (lamps flashing)

System:
Green status bar = all tracks are calibrated
track conditions are within normal operating
parameters
system is fully functional
Red status bar = unhealthy system or track condition exists.
displays system status
status window for affected track also displays red

Additional information is obtained by tapping the track
section with the stylus and selecting DETAILED STATUS
VIEW.

The TRACK DIAGNOSTICS and OUT OF SERVICE menus
are also available when the track section is tapped in the
main status window.
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NOTE

The recorder speed information is
intended solely as a maintenance tool.

The train speeds are relative and may be affected by track

parameters that include:

Insulated joint proximity

Insulated joint couplers

Overlapping termination shunts

Lumped ballast loads

The speed values are only intended to assist maintenance

personnel in:

Identifying slow versus fast train movements

Distinguishing between accelerating, decelerating, and
relatively constant speed train movements

The primary function of the recording is to document

warning time.

Speed values are secondary and may not be consistent

with recordings made by devices specifically designed to

record train speed.

History Logs

NOTE

If the Display Module is replaced, the logs
remain on the removed Display Module,
and any logs stored on the new Display
Module will be shown when called.

i
Train Log Maint. Log ] Status Log
[ = s

Diag. Log |Downloadall SEAR

&
! | jl Track Yiew |

06-10_LOGS
o1 -04-10

Figure 18: The Logs Screen
Four history logs may be accessed as shown below:

Train Log

Separate log for Main and Standby:
Train Log stored on CPU Module
Main log on main CPU

Standby log on standby CPU
Contains:

Date and time of move

Crossing warning time (WT)
Detection (Det) speed

Island (Isl) speed

Each move listing is designated by either an X (crossing) or
T (track) to the right of the time entry.
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Selecting the ONLY button selects only the crossing moves
for display.

Train Move Histor,"

3

*
A
RENEW

58 v
CLOSE CLEAR | OMLY | SAVE | VIEW

Time: | Tk | o | Det | 18 | A
05 Jul 11:19:07 7 1 Z55 o 2
25 Jun 1004655 X z ZE5 - ]
I0May 007327 2 45 44 43
30 May 090731 X 2
I0May 07552 T 2
I0May 0755125 2
30May 0F:51:52T 2 77 13 31
z
2
2
>
L]

4 23 Z3

J0May 079152 %
Z0May 08:01:49 T
20 May 050149 X
23May 10:29:25 T

[l Y P N P P ]

Units:  WuTime (sec), Detjlsl speed (mph)

85 31 31

3@ 23 23

MWS_08-06_TRN_MOVE_HIST
04-11-08

Figure 19: Train Move History Window

NOTE

The above screen shows a CLEAR button.
It may be necessary to select a MORE
button for the CLEAR button to appear.
The CLEAR selection allows the
maintainer to clear the log after it is
reviewed so that only events that occur
between this visit and the next visit will
appear next time.

Select a train move entry and then the VIEW button to

display the Train Move History Detail screen which includes:

Average speed of the train move

Route of the train move which is useful when multiple track
circuits are used.

1
Moo
Drerctnd Spd: M mph
& mph
Iedand Spd! #%  mch
Teme: 21 2 2008 17:25:48

Rumie
Track 1 Prackcbor
[Tratfic Preampt
[Eeinnd 1

WS -0 MONITYN_TRACK
Erer==

Figure 20: Train Movement History Detail Screen

NOTE

If the Display Module is replaced, the logs
remain on the removed Display Module,
and any logs stored on the new Display
Module will be shown when called.

Maintenance Log

Combines entries for both Main and Standby
Maintenance Log stored on Display Module.
Information from Main and Standby CPUs stored in same
log.
Captures events only while the Display Module is connected
to the GCP.
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Contains programming changes

Contains Calibration information

Contains user entered maintenance notes (ADD LOG
ENTRY). For instance Maintainer can add notes about
weather, periodic tests, or reason for calibration.

Can be cleared by maintainer after review.

x|

s | EnTEY

Figure 21: Maintenance Log with Comments

NOTE

The Status Log and Summary Log show
fewer events per screen when viewed on
the 4000 GCP Display Module than on the
PC based DT.

If the Display Module is replaced, the logs
remain on the removed Display Module,
and any logs stored on the new Display
Module will be shown when called.
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Status Log

Separate log for Main and Standby
Status Log stored on CPU Module
Main log on main CPU

Standby log on standby CPU
Contains all system events

Figure 22: Status Log

Summary Log

Provides a summary of the significant events from the
status log.

Separate log for Main and Standby (log stored on each
CPU)

Contains error events.
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Can be cleared by maintainer after review

the kg

T 8-, ST L0

Figure 23: Summary Log
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SYSTEM TROUBLESHOOTING

This subsection describes the method of troubleshooting a

problem in a system that has previously been in service.

When entering the signal house, the GCP display will be

dark because the touch screen display has a timeout

feature. To activate the display touch it with the stylus. The

first step in troubleshooting a problem is to determine

whether the components of a 4000 GCP system have

detected a problem. When the 4000 GCP system is healthy,

it shows the following:

Track windows are gray (or white if a train has been
detected) on the DT Display.

System Status bar on DT Status Screen is green.

Health LEDs on all modules (CPU, Track, RIO, and
SSCCIlli) are flashing slowly (1HZ).

Transfer Module display is not counting down.

SEAR Alarm LED's indicate that no alarms are present.

CPU LED 1 is on, indicating that the Maintenance Call
output is on.

CPU LED 2 is on, indicating that the transfer signal is being
generated.

Power LEDs on all modules are on and steady.

If the system has detected a problem, use the System
Diagnostics or the Track Diagnostics to locate the

problem.
20 v [0 e () e
oM Maln Diag ng_ Cal. | |SEAR
PSO 1 PSO 2
RE1: Mot Used RX1: Code A
RX1SL: O RX1S5L: 2885
RZ2: Not Used R%2: Code A
RXZZ2SL: O RZZ2SL: 1137
TX: Code A ISLSL: 1912
P50 2
RZ1: Mot Used
RX15L: O
RZ2: Mot Used
RX25L: O
TX: Code A
AND

System  |sScC @ @

| |Ready

08-10_DT_HEALTHY
05-18-10

Figure 24: Model 4000 GCP DT Window

Diagnostics

When entering the signal house, the GCP display will be
dark because the touch screen display has a timeout
feature. To activate the display, touch it with the stylus.
Each module also has diagnostic LEDs, and may have a
four-character display, that assists in setup, calibration,
diagnostics and trouble-shooting. Refer to the Table of
Contents at the front of this handbook to locate the exact
Module required for LED and four-character display
information.

When an unhealthy system or track condition exists, the
System status bar is displayed red. The status window for
the affected track module will also be displayed red as
shown below.
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Figure 25: Unhealthy Model 4000 GCP DT Window

System Diagnostics

System Diagnostics Window can be accessed in two ways:
Select the DIAG. button, then System Diagnostics.
Select the System status bar, then View System
Diagnostics from the pop-up menu.
Selecting one of the displayed error descriptions
displays the diagnostic detail screen shown on the
following page.

Dax Lk & 1: Mo Communecators [DiagiL7)
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e

Figure 26: System Diagnostics Window
This screen lists the cause and remedies for the selected

error. Use the vertical and horizontal scroll bars as needed
to view all of the data.

Da Link A 1: No Communications (Diagd017)
i

Causa: -
Ho Communcations ndicates Bt #e Radio
DX i not communicatng with e remots
GOPAD0OMD module
Remeady:
&) Check hat ATCS addresses are set comectly
for the local and remote unit
) Chiack that acholon transmit i blinking oviry B
< | ¥

TR, STITTH_OURG, CRRTS
Lare

Figure 27: System Diagnostics
Window with Analysis Shown
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Troubleshooting the Modules
Use the following tables to troubleshoot the individual

modules.
Table 24:
Diagnosing CPU Module Problems
Diag Display /

Description Cause Remedy
CRC MCF CRC Reload MCF CRC
MCF CRC entered is
incorrect incorrect
(Diag3004) /

is incorrect for
the current MCF

MCF is corrupt

ADR

ATCS Session
address invalid
(Diag3015) /
The radio
DAXing
neighbor ATCS
address of is
invalid.

Usually occurs
when ATCS Site
Address (SIN) is
not entered
correctly

Reenter ATCS Site
Address (SIN)

UCFG

VLP
Unconfigured
(Diag3018) /
VLP is
unconfigured
and not commu-
nicating with 1/0
modules

Usually due to:

Incorrect MCF
CRC

MCF not loaded

MCF not stored in
ECD (ECD
replaced)

No ATCS Site ID
(SIN) entered
for radio DAX
application

Check other
diagnostic message
for exact cause.

Table 25:

Track Module Indications (Module States)

Indication Meaning Module State

CKEX The check wire phase is | All predictors are
incorrect de-energized

CHK1 The receive wire EZ All predictors are
reading is very low in de-energized
comparison with the
check wire EZ

CHK2 The check wire EZ All predictors are
reading is very low in de-energized
comparison with the
receive wire EZ

CHK4 The check wire and All predictors are
receive wire readings are | de-energized
more than 50 points
different

GAPP GCP Approach All predictors are
Calibration is required de-energized
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Table 25:

Track Module Indications (Module States)

Indication Meaning Module State
GCAL GCP Calibration is All predictors are
required de-energized
GEXP GCP detected decreasing | All predictors are
phase which could be a | de-energized
bad bond
GFRQ GCP frequency not set All predictors are
de-energized
GHWR GCP hardware error All predictors are
de-energized
GIPS Enhanced detection is Prime and
turned on and the GCP Preempt de-
detects poor shunting energized (any
zero offset
predictors)
GLIN GCP Linearization All predictors are
Calibration is required de-energized
GLCK EZ or check EZ is below 3 | All predictors are
after GCP has booted up | de-energized
Refer to the Trouble-
shooting section
GMAX GCP module does not All predictors are
support MAX transmit de-energized
level Set transmit level to
Medium or High
Change Module to
A80418 newer than rev D
GOFS MS/GCP Operation is Out | All used predictors
of Service are energized
All unused
predictors are de-
energized
GPRM The Track Module is All predictors are
configured to expect an de-energized
island and the prime has
a non-zero offset value
Set the prime to zero
offset, if applicable
If island is used at remote
location, use a DAX not
the prime
Set the Island Connection
to No Islands if no island
is intended
GRCV GCP receiver error All predictors are
de-energized
GSLV GCP slaving error No effect on
predictors
GSTB GCP is stabilizing after All predictors are

transmitter was turned on

de-energized
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Table 25:

Track Module Indications (Module States)

Indication Meaning Module State
GXMT GCP transmitter error All predictors are
de-energized
HIEZ High EZ (>115) detected | All predictors are
on main or check wires de-energized
ICAL Island Calibration is Island is de-
required energized
ICON Island Connect Error. The | All predictors are
GCP Island Connection de-energized
indicates an island is
connected, but no island
is turned on.
IFRQ Island frequency not set | Island is de-
energized
IOFS Island Operation is Out of | Island energized
Service
ISTB Island is stabilizing after | Island
transmitter has been deenergizes
turned on
ITST Island has detected a No effect on
possible interfering signal | Island occupancy
IXMT Island transmitter error Island
deenergizes
LWEX Low EX detected All predictors are
Low EX Adjustment is de-energized
usually 39
LWEZ Low EZ detection is All predictors are
turned on and EZ has de-energized
remained below the low
detection level for longer
than the low EZ detection
time.
RECV The GCP is running a 30 | All predictors are
(RE- second Recovery Time- | de-energized
COVERY) | out after an error has
cleared.
RECV The Island is running a 30 | Island is occupied
(RE- second Recovery Time-
COVERY) | out after an error has
cleared.
RXEX The receive wire phase is | All predictors are
incorrect de-energized
UCFG Track module is All predictors are
unconfigured de-energized;
Island is
deenergized;
Outputs are
deenergized;
Inputs are de-
energized
VOER Output hardware failure Failed output(s)

detected.
Output is commanded on
but is detected as off

de-energized
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —

Diagnosis |Description Cause Remedy
CHCK1 Receive High Locate and
Gain Check |signal level |resistance or |repair open
— Receive |is low while |open connection in
Wire Error | check signal |connection in a [the receive
(Diag1008) |levelis receive wire.  [wires

normal.
Check EZ is
normal and
track EZ is
very low
value
CHCK2 Check High resis- Locate and
Gain Check |signal level [tance or open |repair high
— Check is low while |connection in a |resistance or
Wire Error  |transmit and |check wire. open
(Diag1007) [receive connection in
levels are check wires.
normal.
Check EZ is
very low
while track
EZ is normal
value
CHCK4 Receiver If atrain is Locate and
Gain Check |and check |present: repair:
Error signal levels High High
(Diag1010) |differ by a resistance in| resistance
significant transmitter connections
amount track wires in  transmit-
ter track
wires
CHCK4 Receiver If no train is Locate and
Gain Check |and check |present: repair:
Error signal levels |High High
(Diag1010) |differ by a resistance in| resistance
significant receiver or| connections
amount check in receive or
receiver check track
track wires wires
open track [open
connection connections
in receive or

check track
wires
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —

Diagnosis |Description Cause Remedy
CKEX Check wires | The check Change the
Check Wire |and transmit |wires and check wires
EX Error wires are transmit wires | connections so
(Diag1006) |out of phase |are misphased. |that:

Generally T1&C1lare
occurs at tied together
cutover with T2 and C2 are
6-wire tied together
installations
GAPP GCP Approach is Access the
GCP Approach uncalibrated appropriate
Approach  (Calibration | an approach |GCP
Calibration |Required reverts to its | Calibration
Required uncalibrated | Window
(Diag1021) state when If the
the: computed
GCPis approach
recalibrated | distance is
Track Module |correct, select
is replaced  |the BYPASS
Template is set [button
to default ora |Ifthe
new template  [computed
is selected approach
Programmed |distance is
approach known for this
distance is track from a
changed previous
MCEF is calibration,
changed enter the
correct value
by selecting
the EDIT
button.
If the
computed
approach
distance is
incorrect and is
unknown,
perform the
approach
calibration as
described in
Section 6.
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —
Diagnosis

Description

Cause

Remedy

GCAL
GCP
Calibration
Required
(Diag1020)

GCP
Calibration
Required

The Track
Module is
uncalibrated.

A Track
Module reverts
to its
uncalibrated
state when
the:

Track Module
is replaced

MCF software
is changed

Template is set
to default or a
new template
is selected

Track
Frequency is
changed

Approach
distance is
changed

Compensation
value is
changed

Transmit level
is changed

Directional
(bi/uni) mode is
changed

Access the
appropriate
Calibration
Select Window
and calibrate
the GCP as
described in
Section 6.

GEXP

EX Process
Error
(Diag1016)

Phase (EX)
decreases
as train
approaches
crossing

Possibly
caused by:
poor shunting
high resistance
bond generally
located near
the GCP track
wires

Locate and
repair high
resistance
bonds

GFRQ

No GCP
frequency
Selected
(Diag1012)

No track
frequency
set

MS/GCP
Operation has
been
programmed
as ON, but no
GCP
frequency has
been selected

Select a GCP
frequency from
the GCP: track
n program
menu
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —

Diagnosis |Description Cause Remedy
GHWR Track This occurs Replace the
Track Hardware when the Track | module
Hardware Error Module detects
Error that its
(Diag1019) hardware is not

operating
correctly
GIPS Inbound IPS Mode is None
IPS Mode |poor shown when
(Diag1013 |[shunting the Track
(IPS) Module is
detected configured with
the Enhanced
Detection
option On and
the module
detects
inbound poor
shunting
GLCK EZ or Check | The EZ or If a train is
Power Up [EZ low after |Check EZ present, clear
Lockout reboot values are less |the lockout by
Error than three after | selecting the
(Diag1018) a power up. Release Track
This could be |icon on
caused by diagnostic
a train shunting |terminal Status
the tracks near |Screen

the feed point
open receive
or check wires

If no trains are
present repair
the check
and/or receive
wires as
required.
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —

Diagnosis |Description Cause Remedy
GLIN GCP Linearization is [ Go to the
GCP Linearization [uncalibrated Setup Track
Linearization | Calibration || inearization |Linearization
Required Required reverts to its | Screen.
(Diag1022) uncalibrated  |If the

state when linearization
the: value is
GCP is correct, select
recalibrated  |the BYPASS
Track Module |Putton.
is replaced ~ |fthe
Template is set |linearization
to default or a |Value is known
new template |for this track
is selected from a
Programmed  [Previous
approach calibration,
distance is enter the
changed correct value
MCE is by selecting
changed the EDIT
button.
If the
linearization
value is
incorrect or not
known perform
a linearization
calibration as
described in
Section 6.
GMAX GCP GCP  module |Set transmit
Transmitter |module does not|level to MED or
Error does not support HIGH.
(Diag1011) |support MAX Change
MAX transmit Transmit
transmit level Module to
level A80418 newer
than rev D.
GOFS MS/GCP
Out of Operation is
Service Out of
Error Service
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —

Diagnosis |Description Cause Remedy
GPRM The Track |Prime is set Set the prime
Program- Module is not set to zero. (to zero offset, if
Error configured applicable.

to expect an
island and If island is
the prime used at remote
has a non- location, use a
zero offset DAX not the
value prime.
Set the Island
Connection to
NO Islands if
no island is
intended.
GRCV Track Unacceptable [Replace Track
Receiver Module difference Module
Error internal between the
(Diag1014) (receiver redundant
or channels receivers on
(Diag1015) |differ the Track
Module is
detected
GSLV Slaving The Track If only one
GCP Slave |Error Module is not | Track Module
Signal Error receiving clock [is reporting the
(Diag1023) sync from the |error, replace
Primary Track [that module.
Module.
The primary If all Track
Track Module [Modules are
is normally the |reporting the
module in the |error, replace
Track 1 Slot.  [the primary
Track Module
(generally T1).
GSTB 20 sec. System startup |Wait
GCP stabilization
Stabilizing |period prior
(Diag1001) (to start of
normal
operation.
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —

Diagnosis |Description Cause Remedy
GXMT Transmitter |All installation: [Locate and
Transmitter |cannot High repair open
Error maintain a resistance or | transmit wires
(Diag1011) [constant open or high

current transmit resistance
track wire transmit wires
High connections.
resistance or
open track
wire rail
connection
GXMT Transmitter |Unidirectional |Locate and
Transmitter |cannot installations repair:
Error maintain a  [only: open
(Diag1011) (constant open termination
current termination |[open coupler
open coupler |open bond
open bond
HIEZ High EZ or |Ballast has Recalibrate
High EZ high EZ increased only after
(Diag1002) |[check value |significantly verifying that
detected since no other cause
calibration exists.
HIEZ High EZ or [Broken rail Repair broken
High EZ high EZ rail
(Diag1002) ([check value
detected
HIEZ High EZ or |Defective Replace
High EZ high EZ insulated joint |defective
(Diag1002) |[check value |coupler insulated joint
detected coupler
HIEZ High EZ or [Defective Repair
High EZ high EZ termination defective
(Diag1002) ([check value |shunt termination
detected shunt
HIEZ High EZ or |High resis- Repair high
High EZ high EZ tance termina- |resistance
(Diag1002) [check value |tion shunt connection to
detected connection termination
shunt
HIEZ High EZ or [High-resis- Repair high
High EZ high EZ tance track resistance
(Diag1002) ([check value |bond wire bond
detected connection
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —

Diagnosis |Description Cause Remedy
HIEZ High EZ or |Poor Recalibrate
High EZ high EZ calibration only after
(Diag1002) |[check value verifying that

detected no other cause
exists.
ICAL Island Calibration is  |Access the
Island requires required when |[appropriate
Calibration |calibration |the: Calibration
Required Select Window
(Diag1305) Track Module [and calibrate
is replaced the island as
described in
MCF is Section 6.
changed
Template is set
to default or a
new template
is selected
Island
frequency is
changed
ICON The GCP Faulty Verify
Island Island programming. |programming
Connect Connection |Bad against plan.
Error indicates Connection Check Island
that an wiring
island is
connected,
but no island
is turned on.
IFRQ No island An Island Select an
No Island frequency |Operation is island
Frequency [has been requested but |frequency from
Selected programmed [ no island the Program
(Diag1300) frequency is menu
selected
ISTB Island On startup the |Wait
Island stabilizing | Track module
Stabilizing |after a initiates a 20
(Diag1301) ([power up second timeout
to allow the
island output to
stabilize
ITST Variations in |An interfering | Change island
Island Self |the island signal is frequency
Test Error  |receive causing large
(Diag1302) |frequency |variations
in the Island

receive signal
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —

Diagnosis |Description Cause Remedy
ITST Variations in | Defective Replace the
Island Self |the island Track Module |Track Module
Test Error  |receive
(Diag1302) [frequency
IXMT Island All installations |Locate and
Island cannot Track Module |repair defective
Transmitter |supply a detects: wiring or
Error constant connections
(Diag1304) (current High

resistance
transmit track
wire
Open transmit
track wire
High resis-
tance or open
track wire rail
connection
IXMT Island Unidirectional |Locate and
Island cannot installations repair open
Transmitter |supply a Track Module |termination,
Error constant also detects: |joint coupler,
(Diag1304) |current or bond
open
termination
open joint
coupler
open bond
LWEX Low track Broken rail Repair
Low EX ballast broken rail
(Diag1003) [resistance
detected.
LWEX Low track Low ballast Determine
Low EX ballast cause of low
(Diag1003) [resistance ballast and
detected. compensate
LWEX Low track  [Low ballast Replace
Low EX ballast and defective |defective
(Diag1003) |resistance [insulated joint |insulated joint
detected. coupler coupler
LWEX Low track Low ballast Repair high
Low EX ballast and high resistance
(Diag1003) [resistance |[resistance bond
detected. bond
LWEX Low track Mud or other | Verify EX
Low EX ballast contaminants |Adjust as
(Diag1003) |resistance |within ballast |described in
detected. Table 35
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —

Diagnosis |Description Cause Remedy
LWEX Low track Poor drainage |Temporarily
Low EX ballast at crossing shorten the
(Diag1003) [resistance approach (see

detected. WARNING)
LWEX Low track  [Salted crossing|Use a lower
Low EX ballast GCP
(Diag1003) [resistance frequency
detected.
LWEZ Low EZ Afalse shunt |Remove false
Low EX Detection is [on the track shunts from
(Diag1004) |programmed the track
ON and its
timer
interval is
exceeded.
LWEZ Low EZ A false shunt |Check that EZ
Low EX Detection is |on the track returns to
(Diag1004 |programmed normal after
ON and its false shunt
timer removal.
interval is
exceeded
LWEZ Low EZ A train is on Temporarily
Low EX Detection is [the approach |turn off low EZ
(Diag1004 |programmed |for a time detection until
ON andits |[longer than the [train has left.
timer timer setting.
interval is
exceeded.
LWEZ Low EZ Open receive |If false shunt is
Low EX Detection is |track wire not found, refer
(Diag1004 |programmed to the
ON and its diagnostics
timer messages for
interval is open receive
exceeded. wire.
LWEZ Low EZ Open receive |Repair
Low EX Detection is |track wire
(Diag1004 |programmed
ON and its
timer
interval is
exceeded.
RECV 30 sec. Clearing of Wait
GCP recovery system error
Recovering [time-out
(Diag1000)
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —
Diagnosis |Description Cause Remedy
RECV Island The Track Wait
Island recovering [module
Recovering |after self test|initiates a 30-
(Diag1303 second
recovery
timeout after
an island error
has cleared.
RXEX Transmit The receive Change the
Receive and receive |and transmit |[track wire
Wire EX wires are wires are connections so
Error out of phase |connected to [that:
(Diag1005) |[Generally the wrong rail
observed at [(misphased) |[T1&R1are
cutover connected to
rail 1
T2 & R2 are
connected to
rail 2
UCFG No Track Module | Verify that a
No communi-  |is not commu-|Module is in
Communicat |cationtoa  |pjcating  with |@PPropriate
ions Track the CPU. slot
(Diag1017) [Module.
UCFGNo ([No Track Module |Replace the
Communicat |communi-  |is not commu-|Mmodule if the
ions caiontoa |pjcating  with | Track Module
(Diag1017) |Track the CPU. is continuously
Module. rebooting.
BOOT displays

on 4-character
display at one
minute
(approximate)
intervals.
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Table 26:
Track Module Indications (Remedies)

Panel
Indication —

Diagnosis |Description Cause Remedy
UCFG No Track Module |!f the Track
No communi-  |is not commu- | Module is not
Communicat |cationtoa |picating  with | continuously
ions Track the CPU. rebooting
(Diag1017) [Module. determine if

UCFG is
shown on the
module’s
display.
If only this
module
displays
UCFG, replace
it
if all Track
Modules
display UCFG
replace the
CPU Module
VOER OUT |No Vital A vital output is | Check for an
Correspond |output commanded to |open or
ence Check |voltage be on, but is shorted output
Error producing no |and repair as
(Diag1200) voltage. May |required.
be caused by: |If the output is
Open or not open or
shorted output |shorted,
Defective replace the

Track Module.

Track Module
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TABLE 27:

DIAGNOSING PSO MODULE PROBLEMS

DIAG DISPLAY / CAUSES REMEDY
DESCRIPTION
PSO Transmitter | The PSO Select a valid

Frequency Error
(PFXR) / No
Transmitter

Transmitter
does not have a
valid frequency

frequency from the
Program menu

frequency is set selected.

PSO Transmitter | The PSO Check that the

Error (PXMT) / Transmitter is transmit wires are

PSO Transmitter | detecting a fault | connected

detects a fault in the properly.
terminations, open
couplers, or open
bonds

PSO Receiver The PSO Select a frequency

Frequency Error
(1FRQ or 2FRQ)

Receiver does
not have a valid

from the Program
menu.

/ No Receiver frequency
frequency is selected.
programmed
PSO Receiver The PSO Verify that
Calibration Error | Receiver Receiver is
(1CAL or 2CAL) / | requires programmed
Calibration is calibration correctly.
required
Table 28:
Diagnosing SSCC Module Problems
Diag Display /
Description Cause Remedy

Crossing Bank Lamp driver bank |Replace the
Failure A has failed. SSCCIlli module

(Diag2001) /
SSCC3I module
lamp drive output
failure

Lamp Neutral
Wire Open
(Diag2002) / The
SSCCllli has
detected open
lamp neutral wire

Lamp neutral wire
is open

Repair open neutral
wire to lamps
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Table 28:

Diagnosing SSCC Module Problems

Diag Display /
Description Cause Remedy
Low Battery Battery voltage is
Warning below the
(Diag2003) / programmed Low

SSCCIlli detected
low battery voltage

Battery Detection
level. This may be
caused by:

Incorrect Low
Battery Detection

Correct Low Battery
Detection Level

Level setting setting:
Defective battery |Perform battery
charger operation |charger
maintenance
Defective Battery |Perform battery
operation maintenance

Lamp Voltage
Limited
(Diag2005)

Lamp voltages
are set above the
battery terminal
voltage.

Reduce the lamp
voltages to be less
than the battery
voltage

No Commu-
nications
(Diag2017)

SSCCIIli Module
in wrong slot

Move Module to
appropriate slot.

SSCCIIli Module
defective.
Indicated by:

POWER light is
off

HEALTH LED is
off for 10 seconds
and then on for
10 seconds
(module
continuously
reboots).

HEALTH LED
flash at fast rate
(other modules
function properly)

Replace SSCCIlli
Module

CPU Module
defective.

Track Module
displays read
UNFG

HEALTH LED’s of
all modules flash
at fast rate

Replace CPU
Module
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NOTE

The SSCC3l module performs a self-
diagnostic test at approximately noon
each day. The test momentarily energizes
each lamp output to verify operation. Four
very brief flashes may be noticed on the
L1 and then the L2 LEDs of each SSCC3I
module during a normal test.

Where only LEDs lamps are used, a false
lamp-neutral-wire-open condition may be
detected when Lamp Neutral Test is set
to On.

To avoid a false error indication set the
Lamp Neutral Test status entry for each
active crossing controller to Off.

Effective with Revision D of the SSCCIIIi,
FLASH SYNC is an isolated two-wire
output.

If two Revision D or later SSCC3I units in
the same chassis are operated by
separate batteries, the FLASH SYNC
returns are connected internally and no
additional connection is required.

Revision D SSCC3l Modules can be
identified by:

e “D” located at end of Part Number /
Bar Code tag.

e Large metal bracket located on
component side of module.

When using Revision C SSCC3I or earlier,
or when external SSCC units are
connected to a master SSCC3I and
operated from a different battery, the
following wiring must be provided for
FLASH SYNC Return:

If two Revision C SSCCIIli units in the
same chassis are operated by separate
batteries, the N pins of the SSCCIlli power
and lamp connectors must be wired
together.

If an external SSCC IIIA, SSCC Il PLUS,
or SSCC 1V is connected to a master
SSCCa3L:

e If the SSCC3I is Revision C or earlier,
the negative terminals of the master
SSCC3I and external SSCC must be
wired together.

e |If the SSCCa3l is Revision D or later,
the SSCC3l FLASH SYNC return (-)
must be connected to N on the
external SSCC.

The terminology for flash sync control
differs between a GCP 4000 and an
external SSCC device. The GCP 4000
terms Master and Slave SSCC, are called
“Flash Sync Out” and “Flash Sync In”
respectively in an external SSCC (Slave =
Flash Sync In).
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Release Track

When problems exist at initial start up or when transferring
to or from MAIN and STBY, a ‘Release Track’ message is
displayed as an added precaution during power up.

amming _Adjustments _Logs Disgnostics _Help

[ =l IIT:-‘
Dnag Logs/ | Cal.

Release Track Release Track

[Ready
08-10_DT_FELCASE TRACK
fetters

Figure 28: Release Track Window

Touch anywhere on the red Track Status area for the
affected track with the stylus, then select Track Diagnostic
from the pop-up menu.

Select a displayed error description and the lower portion
of the screen opens a window to show a list of possible
causes for that error.

After the cause of the power-up lockout problem is
corrected, press the yellow Release Track area on the
display to release the track.

The GCP 4000 is programmed with self-diagnostic causes
and remedies for most common problems. Accessing the
information is similar to the method above.
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Diagnostics Log

The diagnostic log provides a time and date stamp of all

previous errors. Select DIAG, then DIAGNOSTIC LOG.

Can be used to provide important information for intermittent
track or equipment problems.

Log is stored in the Display Module.

Captures events only while the Display Module is connected
to the GCP.

Can be cleared by maintainer after being reviewed.

I.ilﬂll stic Log,

TOCTO? |2r¢ i

sl
TOUCTOY 123108 Tk 1- GEP Linsanzation Mequred g 22 Ck
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1001 3 GCP Calbwation A

eancd (s 1] Lo
e P Skt [ 901

T0OCTO7 TANA1 T2 OCR Suodoig i Craed

DOCTOT 123153 Tk 2 GCP Approach Caltration Requoed [Disg

100CTOT 13:20:54 '|k2 GEI" MWIBWI‘I

100CTO7 1231:59 Tk, 2ing [

IJ |mm|lmnm|l nag 1T
P M ecovenng ([nag 000]

Tk NoGU‘IIm"WG:luM Disg10121C
IﬂCl]?l] IEﬂ Tik 1. GCP Caibeation Alecuied (Diag] (2T Clea
1 07 07 I (g Cleared
HOCIO 12185 Daowek TemmiCorwidlotiie. g
£ >

VWS 086 DIG L0
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Figure 29: Diagnostic Log
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Refer to the Troubleshooting Flow Chart, on Figure 30 Page
85 and Figure 31 on Page 86, to assist in system and track
problem diagnosis.

Maintenance Call Lamp Output

NOTE

When energized, the MAINT CALL lamp
output completes the circuit to the
negative CPU battery. A MAINT CALL
light can be connected between “B” and
MAINT CALL. A series limiting resistor
should be used to lower voltage across
the lamp and limit the total current to 4
amps.

The Maintenance Call feature can provide an additional
level of diagnostics. When the 4000 GCP system is healthy,
the maintenance call output is energized.

The maintenance call output de-energizes when:

The SEAR2| application program detects low voltage,
power off indication or other custom conditions in the
railroad specific application program.

The CPU detects a battery voltage less than the
programmed and enabled low battery threshold.

An enabled SSCCIIli module is unhealthy.

An enabled SSCCIlli module with low voltage detection
“On” detects a battery voltage less than the programmed
low battery threshold.

The maintenance call repeater input is enabled and the
maintenance call input is low.

The maintenance call output is low when using SSCC IV
and it detects low battery or vehicle detect health input is
used and it is low

Out of Service inputs are used and they are energized

SEAR is used but not in session with GCP CPU
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Transfer Output

When the 4000 GCP system is healthy, the transfer output

is energized (on) as shown by LED?2 lit on the active CPU

module.

This output level stops the Transfer Module from counting
down and transferring to the opposite side when the
Transfer Module is in the auto mode.

The transfer output is de-energized (off) when:

a module is programmed as used but is not communicating
with the CPU.

MS/GCP or Island operation on a Track Module is
unhealthy.

PSO is unhealthy

a vital output on a Track or RIO Module is commanded on,
but the module cannot provide the 12-volt output.
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Troubleshooting information regarding each module may be
found at:

CPU Module Table 24

Track Module: Table 25, and Table 26

PSO Module, Table 27

Table 28
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Troubleshooting Flowchart
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Figure 30: Troubleshooting Flowchart (Part 1)
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Figure 31: Troubleshooting Flowchart (Part 2)

86



TESTING TRACKSIDE EQUIPMENT

Testing Insulated Joint Couplers

Table 29:
Insulated Joint Coupler Test

Step 1 | Connect a hardwire shunt on the crossing side
of the joint coupler.

Step 2 | Note the EZ value:

Step 3 | Move the hardwire shunt to the termination
side of the joint coupler.

Step 4 | Note the EZ value:

Step 5 | Remove the hardwire shunt.

Step 6 | Note the difference in EZ values in steps 2 and

4,

Wideband shunt coupler - if the difference in EZ
is more than 2, the wideband shunt is
defective.

Tuned Insulated Joint Coupler, TIJC - (located
in the outer half of the approach), if the EZ
difference is more than 3, the TIJC is
mistuned or defective.

Table 30:

PSO Insulated Joint Coupler (Tuned) 7A422-f Test

Step 1 | Connect a hardwire shunt on the crossing side
of the joint coupler.

Step 1 | Note the PSO RX value:

Step 2 | Move the hardwire shunt to the termination
side of the joint coupler.

Step 3 | Note the PSO RX value:

Step 4 | Remove the hardwire shunt.

Step 5 | Note the difference in PSO RX values in steps

2 and 4.
If difference is greater than ten percent (10%)
one or both couplers may be defective
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Testing Rail Bonds

Table 31:
Rail Bond Test

Step 1 | Note the EX value with no shunt
Step |Place a hardwire shunt at the 50% point of the
2 approach.
Step [ Note the EX value:
3
Step | Note the difference in EX values in steps 1 and 3.
4 An EX value always increases as a shunt is

placed closer to the crossing.

If the EX value recorded in step 3 is greater than

the EX value in step 1, the bad bond is between

the hardwire shunt and the termination.

If the EX value recorded in step 3 is lower than the
EX value in step 1, the bad bond is between the
hardwire shunt and the crossing.

Step
5

Continue placing the hardwire shunt closer or
further away from the starting point, based on
the value in step 3. When the EX value
increases, the last bond passed is the bad bond.

EZ must be greater than 15 for this test to work.

Testing Termination Shunts (Hardwire, Wideband and

Narrow Band (NBS))

Table 32:
Termination Shunt Test

Step 1 | Note the EZ value
Step |[Install a hardwire shunt across the termination.
2
Step | Note the change in EZ:
3 If termination is hardwire, no EZ change occurs.

If termination is wideband, an EZ change of no

more than + 2 occurs.

If termination is NBS, EZ can decrease up to 30.

Lower frequencies and shorter approaches

produce a greater change.

If termination is NBS and an increase in EZ is
noted, then the NBS is defective.
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Troubleshooting A De-energized Predictor

This subsection describes the method of troubleshooting a
problem in a system that has previously been in service.
The first step in troubleshooting a problem is to determine
whether the GCP track circuit continuity and components of
a 4000 GCP system are healthy.
When the 4000 GCP system is healthy it shows the
following:
Track windows:
are gray (or white if a train is present) on DT Display
have no calibration required messages on DT Display
System Status bar on DT Status Screen is green
Health LEDs on all module (CPU, Track, RIO,
SSCCIIli) are flashing slowly (1HZ)
Transfer Module display time is not counting down
SEAR Alarm LED’s indicate that no alarms are present
CPU LED 1 is on, indicating that the Maintenance Call
output is on
CPU LED 2 is on, indicating that the transfer signal is not
allowing transfer
Power LEDs on all modules are on and steady
If the system is unhealthy use the System Diagnostics or
the Track Diagnostics to locate the problem.
Refer to the Troubleshooting Flow Chart, Figure 30 and
Figure 31, to assist in system and track problem. If the track
module is healthy, predictors can be de-energized for the
following reasons:
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Table 33:
Troubleshooting a De-energized Predictor

Reason How

The track module An approaching train.
senses that EZ is
decreasing at a rate
that is fast enough to
trigger the prediction.

The predictor (usually | If the Island LED on the Track
Prime and Preempt) Module is off the island is de-
has a zero offset energized.

distance and the island
used by the MS/GCP
is de-energized

The predictor is If the Track Module LED for this
running its pickup predictor is flashing or the
delay Track Detail View shows an

hour glass symbol for the

predictor, the predictor is

running its pickup delay.

If the predictor does not recover
after its programmed pickup
delay time, it should be
treated as de-energized.
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Table 33:

Troubleshooting a De-energized Predictor

Reason

How

Positive Start is
enabled and the EZ
level is below the
programmed Positive
Start EZ Level

Positive start is de-energizing

the predictor.

Enabled in the GCP: track n pos

start program menu.

Predictor remains de-energized

while the EZ is less than the

positive state level plus 5.

The current Track Module EZ is
shown on the module’s 4-
character display and the
Track Window of the DT
Status Screen.

An UAX input is
deenergized

A UAX input is programmed for
the Track Module and the input
is not energized or is running
UAX Pickup delay.

A DAX Enable input is
deenergized

A DAX Enable input is
programmed for the Track
Module and the input is not
energized or is running DAX
Enable Pickup delay.

A Preempt Health
input is deenergized

A Preempt Health input is
programmed for the Track
Module and the input is not
energized.

Interference is causing
large EZ fluctuations
which appear to be an
approaching train

The rapid fluctuation of the
displayed track EZ level by 5 to
10 points (or more) indicates
the presence of interference.

An example of a predictor running the pickup delay is shown
below. Note, the “--* indicates no speed and the hour glass
symbol appears next to the PRIME predictor.

P | macn] e | Mncr
ou ] |“”|
GO Prodictors
v
EI: &0 Prime I
B 97
Spued: mph
ChkEZ: 60
Freg: 211Me
Appr.: 3000 ft
Wiime: 2% sec
uni-pi: Bidirnl
Calibrated
skand 1/0 Status
1level: 250 @ our 2.1
Freg: .63 kiz @ ouT 2.2
@m21
Calbrated @M1
ok 2

WAL EATRL_WIDW_THY

Figure 32: Track Detail Status View — Predictor
Running

An example of a predictor below the POSITIVE START
value is shown track’s DETAIL STATUS VIEW below. Note,
the “--“indicates no speed and the prime predictor is de-
energized as indicated by the red circle.
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Detall View: Track 1

TRACK
Eﬁ!m EW DA
(g Prodiclors
Prid
£z 100
X 106 pime &
Spead:  —mph
Chk E2: 100
7 Steps: -1
Freq: 211Hz
Appr.; 3000 ft
Wrime: 35 soc
uni-i: widirnd
Calbrated
Tsland 1/0 Status
2Level: 250 ®0UT 1.1
Freq: 4.9 kHe @ our 1.2
@mia
] L IUBE]

Figure 33: Track Detail Status View — Positive Start

High EZ and Low EX History & Calibrated Approach

When in the track detail screen, selecting VIEW allows
selection of the high EZ and low EX history (HEZ LEX) and
the Computed Approach distance for that track.

The HEZ and LEX values are useful in determining when
the EZ was high and when the EX was low. The maintainer
may reset this information after review.

st vt ]
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G |
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EZ: 106

Low EX: 100
11/19/2007

BrE12

Trah 1

WOV, 08-0%_DETAL_WIDW_HER_LEX
[y

Figure 34: Track Detail Status View — HEX and LEX

NOTE

Removal of DC power from the 4000 GCP
case is not required before removing or
installing modules.

Troubleshooting A Physical 4000 GCP Input

To determine the status of the physical inputs and outputs,
select SYSTEM IO in the VIEW menu. View either Input
Only, Output Only, or Input/Output by pressing the MODE
button.

CLOSE MoiE | viEw

IN outr

©7.1:Preempt Health @1.1:80l 1

07.2:GD 1.2 OGCL:Gate Output 1
©7.4:GD 1.1

SFSGP 1.1

WWS_08-06_DETAIL_VIEW_ALL_MODES
1408

Figure 35: System IO Window
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Another useful screen for determining internal logic states is
the AND detail screen, found by selecting VIEW then AND
Detail. Note that the MAINT CALL output is also indicated.
The status of Sim Preempt is shown as Simultaneous
Preempt Output. Similarly, the status of Adv Preempt would
be shown as Advance Preempt Output and Preempt Hlth
input is shown as Preempt Health Input.

AND Detail View

nms_z‘

AND Enabhe

|

£

8
Maint call

Simultaneous Preempt Output
Preempt Health Input

E R T

44D Detad Vi
WRAFS._G3-06_AND,_DETASVEW
-1

Figure 36: AND Detail View Window

After it is determined that a problem is caused by a de-
energized physical input, use the following procedure to
isolate the cause.

Table 34:
Troubleshooting Inputs

Step 1 | Determine the connections to the physical inputs
by referring to the circuit plans for the location.
These inputs may include:

a DAX circuit from a remote site

a preempt health input from a traffic preempt relay
other external inputs

Step 2 | If the input is connected to other equipment that
is not in this bungalow, go to step 5.

Step 3 | Verify that the output of the other equipment is
energized using either the indications from that
equipment or a meter.

Step 4 | If the output of the other equipment is energized
but the GCP input is not, check the wiring
between the equipment and the GCP.

Step 5 [Using a meter, check the remote connection
input at the point it enters the bungalow.

If the input is energized, go to the remote site and
check the output.

If the input is de-energized, check the wiring from
this point through to the GCP terminals.
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WARNING

IF APPROACH LENGTH IS REDUCED,
MAXIMUM TRAIN SPEED MUST ALSO
BE CORRESPONDINGLY REDUCED

NOTE

A power up lockout is indicated by a
Release Track message that appears at
the bottom of the corresponding Track
Status Window. The lockout caused by
the train shunt (EZ < 3) may be cleared
by:

e accessing the Diagnostic Terminal

Status Screen

o selecting the displayed message block
within the affected Track Status
Window

Troubleshooting Maintenance Call (MC) Light Problems

Several operations in the 4000 GCP system will turn-off the

MAINT CALL (MC) light. This procedure assumes:

The warning devices are not activated and modules are
healthy, including SSCC IV and SEAR2I if used. (If
system status bar is red, proceed with Troubleshooting
Flowchart, Figure 30 and Figure 31)

No track is out-of-service

MC operation is being placed in service for the first time and
wiring must be checked.
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The following procedure checks the most common items
first. If the MAINT CALL light does not turn on after a step,
proceed to the next step.

Observe LED 1 on CPU module (MCF Defined LED's,
Figure 171), or Maint Call on AND Detail screen

If LED 1 is on, or Maint Call is Green, go to step 3.

If LED 1 is off, or Maint Call is Red, go to step 2.

Refer to the circuit plans for the location and if a
Maintenance Call Repeater Input is used, verify that the MC
Repeater input is on. Check input LED on corresponding
module, or check View System 10 on System Status Bar.
(On the 7 ADVANCED programming screen, select Site
Options. If the Ext Maint Call Input is set to Yes, an input
must be programmed on an input assignment screen to
Maint Call Rpt IP and the input must be on.)

Determine that the MC light functions by testing the lamp

circuit as follows:

Measure DC voltage between B (+ meter lead) and MAINT
CALL (MC) out (- meter lead) on the green connector
above the CPU.

If voltage is within 0.5 volts of B, then the lamp or lamp
circuit is open and must be repaired.

If voltage is less than 1.0 volts, go to next step.

Measure between N (- meter lead) and MC (+ meter lead)
on the green connector.

If voltage is within 0.5 volts of B, then the lamp circuit is
okay, but the MC output is off.

If LED 1 is on, replace CPU module

If LED 1 is off, go to the next step

Battery voltage may be low:
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TROUBLESHOOTING

If Low Battery Enabled is set to ON (on 11 SITE
programming screen), verify that the voltage on the CPU
battery connector is more than the Low Battery Level
shown.

If Low Battery Detection is set to Yes (on 8 SSCC
programming, SSCC: 1 screen), verify that the voltage
on the SSCC 1 battery connector is more than the Low
Battery Level shown.

If Low Battery Detection is set to Yes (on 8 SSCC
programming, SSCC: 2 screen), verify that the voltage
on the SSCC 2 battery connector is more than the Low
Battery Level shown.

If a SEARZ2I is used it may monitor power off inputs (POK),

external Battery Monitor or other SEAR2I Application

Program specific logic.

Temporarily turning the SEAR off may isolate the MC

problem:

On the display, press PROG

Select 2 BASIC Configuration

On the SEAR Used line, press the Yes

When ‘New Value’ updates to No, press Update

If the MC light turns on, turn the SEAR2I back on:

Select 2 BASIC Configuration

On the SEAR Used line, press the No

When New Value updates to Yes, press Update.

Refer to the circuit plans for the location and:

Verify that the SEAR Site Setup is accurate.

Verify all POK inputs are on.

If used, verify that SEAR2I Application Program MC related
parameters are correct. (Refer to SEAR2| Application
Configuration Manual, SIG-0008-XX)

On the display, press the SEAR button (on PC with
HyperTerminal follow similar steps), then:

Select MENU

Press Down Arrow until DIAG/MONITOR is displayed, then
press ENTER.

Press Down Arrow until Network 1/O is displayed, then
press ENTER.

Press Left or Right Arrow untii MODULE TO MONITOR?
displays GCP4K, then press ENTER.

If GCP4K COMM STATUS is Bad, refer to the circuit plans
for the location and verify the ATCS address of the GCP
4000 and the SEAR2I.

If ATCS addresses are correct, replace CPU module.

If GCP4K COMM STATUS is Good, replace the CPU
module.

If the MC light stays off, turn SEAR2I back on:

Select 2 BASIC Configuration

On the SEAR Used line, press the No

When New Value updates to Yes, press Update

If the MC light remains off, replace SEARZ2I.

If unit is redundant, transfer to opposite set of modules.
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WARNING

AT CROSSINGS USING MEFS
XNGO02_00.MEF AND EARLIER, GATES
WILL BEGIN TO LOWER IMMEDIATELY
(WITHOUT GATE DELAY TIME) WHEN
THE TRANSFER SWITCH IS USED TO
SWAP BETWEEN HEALTHY UNITS.
USE CAUTION WHEN TRANSFERRING
CONTROL TO AVOID GATES HITTING
VEHICLES OR PEDESTRIANS.

If the MC lamp turns on, replace the initial CPU module.
If the MC lamp stays off, call InvOensys Rail Technical
Support.

TESTING FOR TRACK CIRCUIT ISSUES

Track Circuit Problems

When a failure occurs in a bi-directional GCP track circuit,
the EZ and CHECK EZ on the Detailed Status View will
generally change in relationship to the normal range and
possibly to each other as follows:

If EZ and Check EZ move higher or lower than normal, but
remain relatively equal to each other, the track circuit
problem lies on the transmitter side of the crossing.

If EZ and Check EZ move higher or lower than normal, but
their values differ by more than 5, the track circuit
problem most likely lies on the receiver side of the
crossing.

Low EX

A Low EX condition exists when EX is below 39.

If a low EX condition is occurring at a cutover of a new

installation, check the following:

Defective Bonds

Defective insulated joint couplers

Missing battery choke in approaches

Defective gauge rods or switch rods

Open termination shunt

Improper application of other frequency NBS in the
approaches.

When low EX occurs at an in-service crossing, follow the

steps shown in Table 35 to determine whether the Low EX

Adjustment can safely be lowered below 39.

Low EX condition commonly occurs at an in-service
crossing when track conditions are extremely wet and
possibly salted.

WARNING

DO NOT LOWER THE LOW EX
ADJUSTMENT BELOW 39 IF THERE IS
NOT A 5 POINT DROP IN EZ.
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Table 35:
Low EZ Qualification Test

With EX below 39, connect a hardwire shunt at

Step 1 | ihe termination shunt of the longest approach.

Step 2 | Record the EZ value:

Move the hardwire shunt in to the 90% point of

Step 3 | he approach.

Record the EZ value:

If the EZ value at the 90% point is at least 5
less than the EZ value at the termination
shunt (step 2), the Low EX Adjustment can
safely be lowered below 39, proceed to ste

Step 4 5. y P P

If the EZ values do not drop 5 points, the Low
EX Adjustment cannot be safely lowered
below 39.

Do not continue.

Scroll to Program View > 8) GCP
Step 5 | Miscellaneous. The TRK “N”: GCP
Miscellaneous screen opens

Press Enter to select the Low EX Adjustment

Step 6 | \51ue. The Low EX Adjustment screen opens.

Enter a new EX value between 34 and 39,
Step 7 | press Enter. The new value appears as the
Low EX Adjustment entry value

Press the BACK button until Program View
appears again.
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Step 8

Nuisance Activation — Rail Phase Check

In situations where EZ shifting between 5 to 20 points
concurrently with EX is shifting from 2 to 5 points, checking
the rail to ground voltage is required. From within the
enclosure, measure the AC voltage from RCV1 to ground,
and then measure the AC voltage from RCV2 to ground.
The ideal measurement is identical. If Vgey, differs from
Vreve by approximately 0.75V or higher, nuisance
activations may occur. Typically, the cause of this problem
is a failing insulating joint or arrestor in the signal block

WARNING

DO NOT USE A NARROW BAND
SHUNT TO REPLACE A DEFECTIVE
COUPLER.

CAUTION

FOLLOWING INSTALLATION OF DUAL
COUPLERS OR DUAL  SHUNTS
AROUND INSULATED JOINTS, VERIFY
PROPER OPERATION OF THE TRACK
CIRCUIT PRIOR TO PLACING IT INTO
OPERATION.
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OUT OF SERVICE FEATURE

WARNING

THE RAILROAD PROCEDURES
GOVERNING HOW TO TAKE A TRACK
CIRCUIT OUT OF SERVICE SHALL BE
FOLLOWED. THE INSTRUCTIONS IN
THIS SECTION MAY BE FOLLOWED
ONLY IF ALLOWED BY THE
RAILROAD.

This section describes:

How to take a track out of service.

What logic functions are bypassed and the affect of that

bypass on other modules and I/O

How to place the track circuits(s) back in operation

The Out of Service Menu is accessed on the display by

touching the desired track in the Track Status window on

the display. Select OUT OF SERVICE from the drop down

display.
Qut Of Service

Take GCP Out of Servica ‘

D05 Timeout: Yas Edit

205 Timeout: 1 hrs

Track 1
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GCP In Service [I5L In Service

MWS_08-06_005_TR1
04-14-08

Figure 37: Out of Service Window — GCP In Service

When the TAKE GCP OUT OF SERVICE is clicked, the
following message will appear.

‘_?/ Are you sure you want to take GCP Out Of Service?

MWS_08-06_005_CONFIRM
-14-08

Figure 38: GCP Out of Service Confirmation Window

Once the GCP approach is taken out of service the option to
TAKE ISL OUT OF SERVICE is presented.

Qut Of Service
|:L>i§|5

Track 1

| PUL GCP Back in Service

Take ISL Out of Service ‘

Q0S5 Timeout: Yes 1
005 Timeout: 1 hrs f

GCP Cut OF Service I5L In Service

MWS_08-06_00S5 TR1_RTS
04-14-08

Figure 39: Out of Service Window — GCP Out of Service
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When TAKE ISL OUT OF SERVICE is checked, the
following message will appear.

Out Of Service

‘_:} Are you sure you want to take Island Out Of Service?
i

. o

MWS_08-05_005_ISL_CONFIRK
1408

Figure 40: Island Out of Service Confirmation Window

The out of service selection has a timer option, which will
restore the track back to service after the specified time.
The default setting for the timer is 1 hour. The range is 1 to
23 hours.

The OUT OF SERVICE TIMEOUT: YES can be turned off
by selecting EDIT, then NO, which will take the track out of
service until returned to service by the user. The time period
can be changed by selecting EDIT on the OUT OF
SERVICE TIMEOUT: 1 HRS line. The NEW VALUE of 2 to
23 hours can be entered on the keypad, then press
UPDATE.

Set Parameter @
Set Timer

Current Valug:

put Of Service Timeout ! 1hrs

New Value:

B ackspace

7 8

Q
Z
=
(]
o
T
n
L
—
om
2
o
o
=

w o |wo|0o

415
1 2]
1] !

Cancel Update

MWS_08-06_0OS_SET_TIMER
04-14:08

Figure 41: Set Out of Service Timeout Window
NOTE

If one or more tracks are taken out of
service, the Out of Service Timeout covers
all tracks taken out of service with one
time interval.

If the timer is running for one or more
tracks out of service, and it is desired to
take another track out of service for an
added amount of time, do the following:

e Return all tracks to service.

e Edit the Out of Service Timeout to the
new value.

e Take the tracks out of service.
The following will be displayed to indicate
the final selections.

When the OUT OF SERVICE screen is closed, the display
returns to the TRACK STATUS SCREEN. Note that the out
of service track is alternately flashing dark gray and light
blue.

98



Comm Programming  Adjustments Logs Diagnostics  Help

NGRS
€OoM| |Main| |Diag| Logs| | Cal.
=] Track 1 =0 Track 2
EZ: 100
GCP - ISL EX: 08
Out Of Service Speed: --mph

EZ: 100

EX: 95
AND )
N o R

Ready

08-10_DT_TRI_00S
o510

Figure 42: Model 4000 GCP DT Window — Track 1 OOS

To return the track(s) and island(s) to service, touch the
desired TRACK STATUS screen and select the OUT OF
SERVICE menu. Select Put ISL Back in Service.

Qut Of Service
l:Lxl]SE

Track 1

‘ Put GCP Back in Service

o
=
'_
(@]
o
I
0
w
—
m
o)
@]
x
[

‘ Put ISL Back in Service

Q0S5 Timeout: Yes C
00S Timeout: 1 hrs ;

GCP Quk OF Service I5L Qut OF Service
MWS_08-06_005_ISL

04-14-08

Figure 43: Return Track to Service Window

The GCP is returned to service in the same manner: Click
on Put GCP Back in Service. The default OOS window

appears.
Qut Of Service
|:L>§E

Track 1

Take GCP Out of Servica ‘

DOS Timeout: Yes Edit

005 Timeout: 1 hrs

GCP In Service I5L In Service

MWS_08-06_005_TR1
04-14-08

Figure 44: Out of Service Window — Track 1in Service
When the tracks are unselected, they are back in service.

WARNING

REQUIRED OPERATIONAL TESTS
SHALL BE PERFORMED IN
ACCORDANCE WITH RAILROAD
PROCEDURES WHEN RESTORING
TRACKS TO SERVICE.
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Out of Service Inputs

Sometimes it is desired to have an additional step be
required to take a track out of service. When Out of Service
Inputs are programmed, an input must be energized as well
as the track out of service box checked for the track to be
taken out of service.

WARNING

THE RAILROAD PROCEDURES FOR
APPLYING TEMPORARY JUMPERS
MUST BE FOLLOWED  WHEN
ENERGIZING THE “OUT OF SERVICE”
INPUT(S).

The Out of Service Input programming is found in the
following screen by selecting ADVANCE PROGRAMMING.

cF6
GLOSE| PREY | NEXT G2

MAIN PROGRAM menu

L TEMPLATE programming

2 BASIC configuration

3 PREDICTORS configuration
4 GCP programming

5 ISLAND progranming

6 AND tracks configuration
7 ADYANCED programming
8 SSCC programming

9 10 assignment

10 SEAR programming

11 SITE programming

28 Bi, 2 Rem
MWS_08-06_ MNPRGMMNU_MCF2A
03-27-08

Figure 45: MAIN PROGRAM menu Window
Then select Out of Service.

e

CLOSE| PREY | NEXT | PRD

Q
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ADYANCED: programming
MS restart
Out Of Service
Track Wrap Circuits

Overrides
OR Logic
Internal I;0
Site options

2AH B, 2Rem
MWS_08-06_ ADVDPGMG
03-27-08

Figure 46: ADVANCED: programming Window
The following screen will appear.

o | b e

CLOSE| PREY | NEXT | PRO!
ADVANCED: out of service

”t 05 Control | Display

*00S Timeout Yes
005 Timeout 1 hrs

284 Bi, 2 Rem

TAWS_08-06_ADVD_005
-14-08

Figure 47: ADVANCED: out of service Window
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If out of service inputs are set to Yes, the proper input must
be energized.

Return Track to Service

De-energizing the Out of Service Input or un-checking the
track Out of Service box will return the track to service.

NOTE
If the Transfer Module transfers while a
track is out of service, the track will be

returned to service and may activate the
warning devices.

SOFTWARE VERSIONS

This screen allows quick access to CPU, Track, PSO,
SSCC, RIO and MCF software versions. It is accessed by
pressing MORE, VIEW then SOFTWARE INFORMATION.

2] g
CLOSE| RENEW E
Syskem InFormation ~ o
Module Type: 10 T 9
MEF Wersion: MCE03_00.MEF n
MEF/MCF I 3, L
MEF/HW CI: 3 -
e 00000000 %
MEFCRC: B3 [®)
InfOut Sery, Check Mo: 00 x
MCF Mame: GCP-ToX-02-0.mcf [
Location: GCP-4000
MCFCRC D297Fas0
MCF Revision: 0z0

Config Check Mumber:  1F2C4881

Slat 1 CP:
Werbosity: 1

MEF Yersion:
MurnberOfI0s:

MEF ID Mumber:

MEF CRC:

BOOTCODE ID Mumber:
BOOTCODE CRC:

MCG03_00.MEF
3

WTF9zall. T
9EB31
SWESZA0L.D
5155

Slot 1 WLPZ: b
¢ |

IWS_08-06_CARD_VERSIONS
04-14-08

Figure 48: Card Versions Window

The SEAR2I software versions are determined by selecting
the SEAR button on the display. Select MENU on the SEAR
Keypad Display screen. Use the UP Arrow until the display
says MAIN MENU VERSIONS. Press ENTER and display
will alternate between the Executive and Application
software version names.

The software running the Display Module is found by
selecting HELP on the display.
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PROGRAMMING

The design on the circuit plans for the crossing warning
system determines the programming of the 4000 GCP.

WARNING

PROGRAM CHANGES MUST BE
PERFORMED IN ACCORDANCE WITH
RAILROAD PROCEDURES.

SYSTEM  OPERATION MUST BE
VERIFIED PRIOR TO PLACING SYSTEM
IN SERVICE OR FOLLOWING
PROGRAMMING, HARDWARE
CHANGES, OR WIRING CHANGES.

Templates are used to simplify 4000 GCP programming.
The GCP provides several templates that represent
common track circuit arrangements, including bidirectional,
unidirectional, end of siding, and crossovers, including
remote GCPs.

Each template:

Provides the simplified programming menus and
programming defaults for a typical track arrangement and
application

Predefines default parameters for train detection

Has rules that specify which:

Track circuits are unidirectional and bidirectional

Track circuits have islands (indicated by an *)

Islands are connected to multiple track circuits

Track circuits are remote and DAX towards the
crossing

Track circuits are remote and DAX away from the
crossing

PROGRAMMING THE MODEL 4000 GCP
NOTE

Please refer to the Railroad Installation
Drawing or the Installation Plans for the
exact parameters to be entered when
programming the Model 4000 GCP.

Comm Programming Adjustments Logs Diagnostics Help

e 5
COM| Main/ Diag |Logs cal.
= Track 1 s  Track 2
EZ: 100 EZ: 100
EX: 95 EX: o8

Speed: -- mph Speed --mph

AND @
System [sscc @@

Ready

08.06_GEPAKDT
051810

Figure 49: Model 4000 GCP DT Window

To program the Model 4000 GCP, select PROG from the
GCP 4000 DT Window. The MAIN PROGRAM menu
Window opens.
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PROGRAMMING

MAIN PROGRAM menu
1 TEMPLATE programming |

2 BASIC configuration

3 PREDICTORS configuration
4 GCP programming

5 ISLAND programming

6 AND tracks configuration
7 ADYANCED programming
8 SSCC programming

9 10 assignment

10 SEAR programming

11 SITE programming

2804 B, 2 Rem
MWS_08-06_ MNPRGMMNU_MCF2A
03-27-08

Figure 50: MAIN PROGRAM menu Window

The GCP can then be programmed using either the 1
TEMPLATE programming feature, which passes through
each upper level template used in the MCF, or by going
through each individual submenu, i.e., 2 BASIC
configuration, 5 ISLAND programming, 9 10
assignment, etc.

WARNING

THE MODEL 4000 GCP DISPLAY
TERMINAL (DT) IS NOT CURRENTLY
CONFIGURED TO ACCEPT DISTANCES
MEASURED IN METERS. THEREFORE,
NO METRIC DISTANCE UNITS ARE
USED TO PROGRAM PARAMETER
VALUES ON THE MODEL 4000 GCP.
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FIELD AND SUPERVISOR PASSWORDS
NOTE

Field and Supervisor Passwords are used
only on Model 4000 GCPs running MCF
gcp-t6x-02-0.MCF  or newer that have
Display II Modules, P/N A80407-03 that
are use software version 4.8.0 or higher.
Older versions of the MCF or older
versions of the Display Panel and DT
software have the Password Access
feature found on the SITE: programming
Window.

Asterisks (*) that appear in the menus
depict parameters that may reveal
additional parameters when chosen
The Model 4000 GCP Crossing System using cp-t6x-02-
0.MCF or higher with a Display Il Module using DT version
4.8.0 or higher have a two tier password system. The two
types of passwords are Field Passwords and Supervisor
Passwords.
Supervisor Passwords are assigned to senior personnel
who design the programming of the GCP. Field passwords
are assigned to Field Maintainers. The Field Passwords are
discussed in this manual.
There are now four methods of access to the 4000 GCP’s
editable parameters:
No Passwords Used:

When both passwords are set to NO, anyone who
gains access to the 4000 GCP can edit any
parameter.

Field Password only used

When the Field Password only is set to Yes, no
parameters may be edited without the password,
and all parameters may be edited when the Field
Password is entered.

Supervisor Password only used

When the Supervisor Password only is set to Yes, field
parameters may be edited without the password,
but once the password is entered, all parameters
may be edited.

Field Password and Supervisor Password both set to Yes.

When Field Password and Supervisor Password are
both set to Yes, no parameters may be edited
without either password being entered: if the Field
Password is entered, only those parameters
editable by field personnel may be edited; if the
Supervisor Password is entered, all parameters
may be edited.

Information regarding Supervisor Passwords and further
discussion of all GCP parameters are found in Siemens’s
Application Guidelines for the Microprocessor Based Grade
Crossing Predictor Model 4000 Family, Document Number
SIG-00-08-06.

LOGIN USING THE FIELD PASSWORD

Begin the login process by selecting the PROG from the
GCP 4000 DT Window. The Enter Password Window
opens.
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B Track1 Track 2
EZ: 100 EZ: 100
EX: 95 EX:
Speed: -—mph | Speed: --mph

MWS_08-06_ENTRFSWD
03-27-08

Figure 52: Enter Password Window

Enter the password and select OK. The Main Program
Window Opens.

MAIN PROGRAM menu
1 TEMPLATE parogramming

2 BASIC confiquration

3 PREDICTORS comfiguration
4 GLP programming

5 ISLAND programiming

6 AND tracks confiquration
7 ADVANCED programming
0 5500 programming

9 10 assignment

10 SEAR [roqgranning

11 SITE programming

PROGRAMMING

LA B, I Rem
MWS_08-06_MNPRGMMNU_MCF2A
03-27-08

Figure 53: MAIN PROGRAM Window
PARAMETERS EDITABLE USING FIELD PASSWORD

The following field editable parameters are found within
the programming windows. Those items that appear in
grey are not field editable when using the field password.
These displays are used to set the field editable
parameters governing GCP operation.

& GOP: track 1 L]

B3 Freq Cateqory | Standard
GCP Frequency 430 He
Approach Distance 3449 It
Und/B1/Sim-Bldirnl Bkl
GCP Tramsmit Level High
Island Connectlon 1<
Tsland Distance 199 ft
Computed Distance 3122 1
Linearization Steps 100

Figure 54: GCP: track “n” Window
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GCP Freq Category: Range of values are Standard, Offset,
or Other. The default setting is Standard.

GCP Frequency: Range of values are in a pull-down list.
The default setting is Not Set.

Approach Distance: Range of values are 0 — 9999 ft. The
default setting is 9999 ft.

GCP Transmit Level: Range of values are Low, Medium
and High. The default setting is Medium.

Island Distance: Range of values are 0 — 999 ft. The
default setting is 199 ft. (60.7 m).

WARNING

INCORRECT “INBOUND PS
SENSITIVITY” SETTINGS CAN RESULT
IN REDUCED WARNING TIME.

(<} GCP: track 1 enhanced det o

nbound PS Sensitivity | High

Speed Limiting Used Yes
Outbound False Act Lvl Normal

Outbound PS5 Timer 20 sec
Trailing Switch Logic On
Post Joint Detn Time 15 sec
*Adv Appr Predn No
Cancel Pickup Delay This Isl

Figure 55: GCP: track “n” enhanced det Window

Inbound PS (IPS) Sensitivity: (Formerly known as Poor
Shunting (PS) level.) Range of values are Off, Max, High,
Medium, Low. The default setting is High.

Speed Limiting Used: Range of values are Yes or No. The Q
default setting is Yes. g
WARNING g

INCREASING “INBOUND PS §

o

SENSITIVITY” LEVEL TO MEDIUM OR
HIGH MAY RESULT IN SLOWER
REACTION OF SYSTEM TO TRAINS
THAT STOP ON OUTBOUND AND
START INBOUND BY UP TO 0.5 AND 1
SECOND RESPECTIVELY.

Outbound False Act Lvl: (This was previously known as
False Activate Level.) Range of values: Normal, Medium,
High. The default setting is Normal.

WARNING

INCREASING “OUTBOUND FALSE ACT
LVL” LEVEL TO MEDIUM OR HIGH
MAY RESULT IN SLOWER REACTION
OF SYSTEM TO TRAINS THAT STOP
ON OUTBOUND AND START INBOUND
BY UP TO 1 SECOND RESPECTIVELY.

Outbound PS Timer: Range of values are 10 — 120
seconds. The default setting is 20s.

Trailing Switch Logic: Range of values are Off and On.
The default setting is On.

(<) GCP: track 1 BIDAX RX (>]
[BIDAX To RX Appr | Internal PSO
Stick Release Time 10 min
Appr Clear Time 60 sec
Stick EZ ¥alue 30
Appr Clear EZ ¥alue 65
*PSO Used PsOD 2
RX1 Freq Category Standard
Rx1 Frequency 285 Hz
TX Freq Category  Standard
Tx Frequency 790 Hz

Tx Transmit Level  Low

Figure 56: GCP: track “n” BIDAX RX/TX
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Stick EZ Value: Range of values are 20 — 100. Default
setting is 20.

Appr Clear EZ Value: Range of values are 0 — 80. Default
setting is 80.

RX1/RX2 Freq Category: Range of values are Standard,
Offset, or Other. The default setting is Standard.

RX1/RX2 Frequency: Range of values are in a pull-down
list. The default setting is Not Set.

TX Freq Category: Range of values are Standard, Offset,
or Other. The default setting is Standard.

TX Frequency: Range of values are in a pull-down list. The
default setting is Not Set.

(<] GCP: track 1 prime (]

Prime Warning Time | 35 sec
*Prime Offset Distance 0 ft
Switch MS E2 Level 10
*Prime M5/GCP Mode Pred
Prime Pickup Delay  15sec
*Prime UAX P
Prime UAX Pickup 5sec

Figure 57: GCP: track “n” prime Window

Prime Offset Distance: Range of values 0 — 9999 ft. The
Default setting is O ft.

(<] GCP: track 1Dax A ©

Dax A Warning Time | 35 sec

*Dax A Offset Distance 99 ft
Switch MS EZ2 Level 1
Pickup Delay Mode Fixed
*Dax A MS/GCP Mode Pred
Dax A Pickup Delay 15 sec
"Dax A Enable Mot Used

Figure 58: GCP: track “n” Dax “n” Window

*Dax Offset Distance: Range of values are 0 — 9999 ft. The
default setting is 99 ft.

| (<] GCP: track 1 preempt (] I

Prmpt Warning Time | 45 sec
*Prmpt Offset Distance 0 ft

Switch MS EZ Level 10
*Prmpt MS/GCP Mode Pred

Prmpt Pickup Delay 15 sec
*Prmpt Enable Not Used

Figure 59: GCP: track “n” preempt Window

*Prmpt Offset Distance: Range of values are 0 — 9999 ft.
The default setting is O ft.

(<} GCP: track 1 pos start (]
*Positive Start | On
Positive Start Level 10

Positive Start Offset oft
*Sudden Shnt Det Used Yes
Sudden Shnt Det Level 70
Sudden Shnt Det Dffset 0 ft
*Low EZ Detection Used Yes
Low EZ2 Detection Level 70
Low EZ Detection Time 10 min
Low EZ2 Det Effect Actvate
Low EZ Det Override IP Mo

Figure 60: GCP: track “n” pos start Window

Positive Start Level: Range of values are 1 — 80. The
default setting is 10.
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Positive Start Offset: Range of values are 0 — 9999 ft. The
default setting is O ft.

Sudden Shnt Det Level: Range of values is 5 — 75. The
default setting is 70.

Sudden Shnt Det Offset: Range of values are 0 — 9999 ft.
The default setting is O ft.

Low EZ Detection Level: Range of values is 50 — 80. The
default setting is 70.

L) GCP: track 1 MS Contral L
Ms/GCP Ctrl IP Used | Mo

MS Sensitivity Level 1}

Compensation Level 1300

Warn Time-Ballast Comp High

Low EX Adjustment 39

Bidirn Dax Passthru No

False Act on Train Stop No

EX Limiting Used Yes

E2 Correction Used Yes

Figure 61: GCP: track “n” MS Control Window

MS Sensitivity Level: Provides control of motion sensitivity.
Range of values are 0 — 100. The default setting is 0.

Compensation Level: Range of values is 1000 — 2000.
The default setting is 1300.

Warn Time-Ballast Comp: Range of values are None,
Low, Medium and High. The default setting for
approaches with an island is High, the default setting for
approaches with no island is Low.

Low EX Adjustment: Range of values are 39 to 34. The
default setting is 39.

False Act on Train Stop: Range of values is Yes or No.
The default setting is No.

Ex Limiting Used: Range of values is Yes or No. The
default setting is Yes.

EZ Correction Used Range of values is Yes or No. The
default setting is Yes.

O}
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O}
o}
x
o

|G ISLAND: track 1 () I

Isl Frequency | 8.3 kHz

Pickup Delay (2s +) 0 sec
*Isl Enable IP Used Mo

Figure 62: ISLAND: track “n” Window

Isl Frequency: Range of values are selected from the pull
down list. Default value is Not Set.

|G ADVANCED: restart track 1 L) I
MS/GCP Restart EZ Level 80 ‘

Prime switch to MS Yes
Dax A switch to MS Yes
Dax B switch to MS Mo

Preempt switch to M5 Yes

Figure 63: ADVANCED: restart track “n”

MS/GCP Restart EZ Level: This option appears when the
ADVANCED: MS Restart Window's MS/GCP Restart
parameter is set to Yes. Range of values is 5 — 80. The
default value is 80.
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| ADYANCED: site options
Daylight Savings off
Units Standard
Maint Call Rpt IP Used Mo
Emergency Activate IP No

*EZ/EX Logging Periodic
EZ/EX Log Interval 4 sec
EZ/EX Point Change 3

Figure 64: ADVANCED: site options Window

*EZ/EX Logging: Range of values is No logging, Change,
and Periodic. The default setting is Change

EZ/EX Logging Interval: This parameter is visible when
Periodic is selected in *EZ/EX Logging. Range of values
is 1 to 5 seconds. The default setting is 5 seconds

EZ/EX Point Change: This parameter is visible when
Change is selected in *EZ/EX Logging. Range of values
is 1 to 5. The default setting is 3.

G SSCC: 1 ©

SCC-1 Number of GPs | 1
SSCC-1 Number of GDs 2

Flash Rate 50
*Low Battery Detection Yes
Low Battery Level 90 dv
Fash Sync master
Lamp Neutral Test On

*Aux-1 Xng Ctrl Used Yes
Aux-1 Xng Ctrl HIith IP  Yes

Figure 65: SSCC: 1 Window

*Low Battery Detection: Range of values is Yes or No.
The default setting is Yes.

Low Battery Level: Range of values is 90 — 150 dV. The
default setting is 90 dV.

Lamp Neutral Test: Range of values is On or Off. The
default setting is On.

PROGRAMMING

SEAR
EEAR Subnode| 99
DI1 Not Used
DI 2 Not Used
Rly 1 Not Used
Rly 2 Not Used
Site Setup

Figure 66: SEAR Window

SEAR Subnode: Valid range of values is 1 — 99. The
default setting is 99.

SITE: programming

adio Subnode 1
*Field Password On
Field Password 9999

*Supervisor Password On
*Low Battery Enabled Off

ATCS Site Id
Time
Location

Figure 67: SITE: programming Window
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Radio Subnode: Displays the current radio subnode value.

Valid range of values is 1 — 98. The default setting is 1.

*Field Password: Range of values is On or Off. The default
setting is Off.

Field Password: Valid range of values is 0 — 9999. See
your supervisor for the current Field Password.

Low Battery Enabled: Valid range of values is Off or On.
The default setting is Off.

Low Battery Level: This parameter is visible when Low
Battery Enabled is set to On. Range of values is 90 —
150 dV. The default setting is 90 dV.

Time: Allows setting of the Date and Time.

Location: Reflects the DOT Crossing Number,

All other parameters may be edited when the supervisor

password is used.

ATCS INFORMATION

ATCS Communication

The ATCS communication window displays a real-time view
of in and out vital messages for each vital serial
communications link. Radio DAX link sessions are shown
by LED #13 and LED #14 on the active CPU module.

Table 36:
ATCS Communications Display Acronyms
Display Acronyms Definition
AND1 — AND4 AND functions
T1P1 Track 1 Prime
T1P2 - T1P8 Track 1 DAX A-H
T1P9 Track 1 Preempt

ATCS Communication

Figure 68: ATCS Communications Window

Connecting Echelon LONTALK Wiring

Vital ATCS serial protocol data may be incorporated with

the LONTALK® protocol to facilitate:

crossing control functions

remote prediction operations via Spread Spectrum Radio
(SSR)

vital communications with other Siemens vital controllers

CAUTION

BECAUSE THE ECHELON® INTERFACE
IS NOT SURGE PROTECTED,
NETWORK CONNECTIONS MUST BE
RESTRICTED TO THE EQUIPMENT
CONTAINED INSIDE A SIGNAL CASE
OR BUNGALOW.
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NOTE

For additional information concerning the
Echelon® LAN, contact Siemens California
Technical Support.

The following rules apples when using the Echelon LAN:

Wire size is from #22AWG to #16AWG, stranded twisted
pair.

Each connection (node) must be wired in a daisy-chained
bus configuration, no drops allowed (see Figure 70).

The maximum wiring length of LAN bus wiring is 425 ft
(129.5 m) within a signal case or bungalow, but wiring
should be kept as short as practical.

A maximum of 8 connections (nodes) is recommended
within 53 ft. (15.2 m) of cable. If necessary additional
cable may be added so that no more than 8 nodes are
located within any 53 ft/15.2 m length. If additional
connections are required, contact Siemens Technical
Support for assistance.

In general, Echelon network requires a terminator for proper
data transmission performance.

The Echelon network can be connected to ECH1 on the
4000 GCP and the Echelon terminator can be connected
to ECH2 on the 4000 GCP

Order Network Echelon Termination Unit, part number
8000-80078-001

For further information, see Siemens's Echelon
Configuration Handbook, COM-00-07-09.

oo
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Echelon®
Terminator
8000-80078-001

J101006_1715
10-10-06

Figure 69: Siemens Echelon Terminator

GCP 4000
Mode 1 Mods 2 Mods 3 MNode 4 Mode & Mode B

Mf}égx I et I [ I o D
Tewisted pair wiring (2280043 - 164G

: . - ECTeiOn Buz wired.onD
Tanext device or Terminaor 19-11-06

EXAMPLE OF CORRECT WIRING

—_ i ~
1’\]’ \\ }" Termlné\\\
Node 1 r.i' ode 2y Node 4 i Board Y, Mode B
1 7 =S|
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o 1 + 0
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™ eyl Star '11 J
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Figure 70: Echelon LAN Wiring Examples
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ATCS SITE ID ENTRY

Selecting the ATCS Site Id entry on the TEMPLATE: Site
Info menu window brings up the dialog window shown in
Figure 71A. This dialog window:

Displays the current Site Identification Number (SIN)
Allows the current SIN to be changed

A SIN may be changed as described in Table 37, and is
controlled by six function buttons

sH| | [sH| = | " | &
CLOSE | GURR. | PEND. | Apply | Accept | Cancel

Current SIN:
[ranze00s3116

Werify: |Skart of Changes [:I
1: 5IM : 7E0Z20053116
Murber of Changes @ 0001 EI

cRC:|

Backspace Clear

7 g 9 a B

4 5 6 = D

1 2 3 E [F

o | +-

FO 12404_1445
09-01-04 A

gl | [sm] || o | @

GLOSE| CURR. | PEND. | ~pp!y | Accept | Cancel
Current SIM:

[7a0zz0083118

Yerify: [Start of Changes L:I

1: 5IM : 7B02200831 15
Murnber of Changes @ 0001 EI

cre:|

Backspace Clear

7 5} l A B

4 5 & C o}

1 z 3 E F

0 | +-

R 12609 0819
01-25-04 B

Figure 71: Site Identification Number Dialog Window

WARNING

CHANGING THE SITE IDENTIFICATION
NUMBER WILL RESULT IN
ACTIVATION OF WARNING DEVICES.

BEFORE CHANGING THE  SITE
IDENTIFICATION NUMBER, ENSURE
THAT ADEQUATE PRECAUTIONS ARE
TAKEN TO WARN PEDESTRIANS,
PERSONNEL, TRAINS AND VEHICLES
IN THE AREA UNTIL PROPER SYSTEM
OPERATION HAS BEEN VERIFIED.
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CLOSE

SIH
GURER.

PEND.

Selecting the:

CLOSE button closes the SIN Window and
returns the display to the Status Screen.

CURR. (current) button displays the current SIN
in the Current SIN text box.

PEND. Button

Changes the Current SIN text box to the

Pending SIN text box.

Displays the pending SIN in the Pending SIN

text box.

A SIN is pending during the time interval

between acceptance of a new SIN and the

initiation of CPU reboot.

See Table 37, steps 5 through 7.

Apply button sends a SIN change to the Verify
text box and initiates a Confirmation CRC

number.
‘_II Accept button directs the DT to accept a SIN
Apply change and identify it as pending.

Cancel button clears all data from the window

\.r"f text boxes.

Accept
—)
Cancel
Table 37:
Changing Site ID Number

Step 1 | Select the ATCS Site Id entry from the
TEMPLATE: Site Info menu window
The SIN dialog window, Figure 71A, displays.

Step 2 | Highlight the number displayed in the Current
SIN text box.

If the site identification number (SIN) is not
displayed in the Current SIN text box, select
the Curr. button to display the SIN.

Step 3 | Clear the current SIN entry and enter the new
SIN using the keypad at the bottom of the
window.

The keypad Backspace button clears the right-

most SIN position each time it is selected.

The keypad Clear button clears the entire SIN

display.

Step 4 | Select the Apply button at the top of the

window.

The new SIN appears in the Verify text box
change as shown in Figure 71B.

The Apply button deactivates (grays out) and
the Accept button becomes active.

A confirmation cyclic redundancy check (CRC)
number is placed at the bottom of the Verify text
box.
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Table 37:
Changing Site ID Number

Step 5

Use the scroll bar at the right of the Verify text

box to display the bottom of text list.

The Confirmation CRC number appears as
shown in Figure 71A.

Step 6

Select the CRC: field and enter the displayed
Confirmation CRC number using the keypad.

Step 7

Press the SEL button on the front of the

CPU module.
The new SIN is embedded in the Chassis
Identification Chip (CIC).

Select the Accept button at the top of the SIN

Window.

If the SIN window changes as shown in Figure

71B, proceed to step 10.

The Accept button deactivates (grays out)

Changes succeeded appears below the CRC

text box.

End of Changes appears at the bottom of the
Verify text box.

If Changes Failed appears below the CRC text
box verify that the CRC number within the
CRC text box and the Verify text box match.

If the CRCs do not match repeat the procedure

starting at step 7.

If the CRCs match cycle power to the CPU
module and repeat the procedure starting at
step 1.

Step 9

Briefly cycle power to the power connector

located above the CPU module. This can also

be accomplished by cycling the Transfer Switch

on redundant units.

The CPU reboots.

The CPU module identifies the new SIN as the
current site address

Step
10

Select the Close button.
The SIN dialog window closes and is replaced
by the Status Screen.
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sl | [smn] [ & | &
CLOSE| CURR.| PEND. | Apply | Accept | Cancel

Zurrent SIM:
[7e0zz0083118
Yerify: [Confirmation CRC ; SCOF E'
End of Changes |=-
-
cRe: |
Backspace Clear
7lale|als
4|ls]eflc|oD
1zl =z E|F
0 |f +-
RO 12604 _D&E2
01-26-04 A
s |2 /| &
GLOSE| CURR. | PEND. | ~pply | Accept | Cancel

Current SIM:
[ranzzo083118
Werify: [Corfirmation CRC ; SCOF

End of Changes g
-

R [SCOF

Changes succeeded,

Backspace Clear

7 g 9 a B

4 5 [} C ]

1 2 3 E F

0 |+

Fi) 12604_0E29
01-26-04 B

Figure 72: Site Identification Number Window with CRC
Display
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DIAGNOSTIC TERMINAL RUNNING ON A PC

The Siemens Diagnostic Terminal (DT) is Windows ® based
software for use with the GCP 4000 and other Siemens
products. The procedures and programming steps
previously described in this handbook using the GCP
display can generally be performed with the PC that is
connected to the GCP 4000. The exception is the SEARIIi,
the SEARIIi is accessed through its own USER port, which
is covered in the next section.

NOTE

Some newer personal computers do not
come equipped with RS-232 serial
communication ports. These computers
come equipped with USB ports (Universal
Serial Bus). Adapter Cables for converting
USB to serial connections are
commercially available in electronics
stores. Depending on the PC some USB
to Serial Cables may not operate as
desired. Contact Siemens Technical
Support for additional information.

Installing DT on PC

The DT is available on a CD for installation on laptop or
desktop PCs.

NOTE

Follow railroad specific procedures for
installing software on railroad computers.
Some companies require software to be
approved by the company before it can be
installed on company computers.
Insert the Diagnostic Terminal CD in the PC and follow the
installation instructions. Connect the serial communications
port of the PC to the DIAG (CP) port on the GCP with a DB9
serial cable or USB-Serial Adapter Cable. The USB or
female end of the cable attaches to the PC. The male end
connects to the GCP.
The following screen will appear.

Comm  Program  History Diag Help

GOMK | PROG | HIST | DIAG | HELP

Disconnected

MWS_08-06_DT_STARTUP
04-14-06

Figure 73: DT Startup Screen
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To begin a session using the DT press the COMM button
then select CONNECT. While the DT is learning the GCP
configuration, the following screen appears. Note the bar at
the bottom of the window indicates activity.

Figure 74: DT Startup Screen — Download in progress

Comm Program History Diag Help

HELP

EENENNENENNNEEE Oovniodng...

MWS_08-06_DT_DOWNLOADING,
04-14-08

It may be necessary to set the communications port setup
between the PC and the GCP. Press the COMM button,
then select the DT Port Setup menu.

o
g Communication Settings
s Discovery Protocol
= I Ensbed  Port
O ) )
@) Serial Port: Selection Max Baudrate
g ¥ Megotiate Rate
CoM2:
9500
" 19200
" 35400
" 56000
’Tl Cancel |

08-10_COMM_ST GS
oM-05-10

Figure 75: Serial Port Settings Window

The initial screen is the familiar TRACK STATUS window.
Accessing menus is done by left-clicking the mouse on a
command button or right-clicking on a window section.

Comm Programming Adjustments Logs Diagnostics Help

st [®m | O >

COM| |Main| Diag| |Logs| | Cal.

Track 1 @  Track2
EZ: 100 EZ: 100

EX: 95 EX: 98
Speed: --mph | Speed: -- mph

AND @
System sscc @@
Ready
08-06_GCPKDT
05-18-10

Figure 76: PC Based Model 4000 GCP DT Window
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The following selections are accessed by right-clicking the
desired indicated window:
Track Status

Track Detailed Status View
Track Diagnostics
Calibrate Track

Out of Service

PSO Detailed Status View
PSO Diagnostics

Calibrate PSO

View System Diagnostics
View System 10

Troubleshooting Problems on PC Based DT

PC settings may affect the appearance of the DT display
and DT operation on some PCs. If the display does not
appear correct or drop down menus do not function
correctly, check the following items:

Font is set to ‘clear font’

DPI is set to ‘normal size (96 DPI)’

Tahoma font properties are installed

To set display to ‘clear font’:

Place cursor on an open area of the Windows® background
screen and right-click the mouse.

In the drop-down box select ‘properties’.

A Display Properties window similar to the following
(depends on Windows® version used) should appear.

Themes | Deskiop | Screen Saver | Appearance | Setiings |

Atheme is a background plus a set of sounds, icons, and other elements
to help you personalize your computer with one dlick

Sample

Normal [isshbled Selected

Window Text

oK || Gacdl | Aeob |

MWS_08-06_0T_DISPLAY_PROPS
-14-08

Figure 77: Display Properties Window

Select the ‘Appearance’ tab. A screen similar to the
following should appear.
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Themes | Deskiop | Screen Saver Appearance |Sattings |

A —

Normal Diszbled Selected

‘Window Text

x
Mesgage Text
OK

Windows and buttons

Color scheme:

|W\ndows Standard ﬂ

Fort size: &LI
|Morma| j Advanced

[ ok | coed | ol |

WWS_DB-06_DT_DISPLAY_PROPS_APP
1408

Figure 78: Display Properties Window _Appearance
Tab

Select the ‘Effects’ button. A screen similar to the following
should appear.

Effects 2l

¥ Use the following transition effect for menus and tooltips:
Fade effect -

[V Use the following method to smooth edges of screen fonts:

ClearType 7

™ Use large icons

™ Show shadows under menus
™ Show window contents while dragging
¥ Hide underlined letters for keyboard navigation until T press the Altkey

e

MWS_08-06_DT_EFFECTS
04-14:08

Figure 79: Effects Window

In the drop-down list below ‘Use the following method to
smooth edges of screen fonts’, select ‘Clear Type'.

If the check box next to ‘Use the following method to smooth
edges of screen fonts’ is not checked, click on this box to
enable the drop-down list.

To set the DPI setting:

Open the Display Properties window as described in step
1b above.

Select the ‘Settings’ tab. A screen similar to the following
should appear.
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Display Propoabes 2l

Themes | Desktop | Screen Saver | Appearance Settings |

Display:
Plug and Flay Monitar on MVID & GeForce2 M

Screen resolution ———— — Color qualty
b —— bl Medim (16 bt 5
1024 by 768 pixels I Il .
Troubleshoat... | [ Advanced |

oK | Cancel | Apply |

WWS_08-06_DT_DISPLAY_PROPS_STGS
04-14-08

Figure 80: Display Properties Window - Settings Tab

Select the ‘Advanced’ button. A screen similar to the
following should appear.

Plug and Play Monitor and NYIDIA GeForce2 MX Pr 2lx]

Color M anagsment | &7 GeFarce MM 400 |
General | Adapter | Monibsr | Tioubleshoot
[~ Display

IF wour screen resolution makes screen items too small bo view
combortably, vou can increase the DPI to compensate. To change
fort sizes only, click Cancel and 0o to the Appearance tab.

DP zetting:

Momal size (36 dpi]

i~ Compatibility

Some pragrams might not operate properdy unless you restart the
computer after changing display settings

After | change display seltings
" Festart the computer befare applying the new displap sellings

O]
Z
=
=
<
o
O]
®)
o
o

@ Apply the new display settings withouk restarting
sk me hiefore applying the nevs display settings

Some games and other proarams must be un in 256-color mads
Leain more about wuning proarams in 256-color mads

Ok I Cancel I Apply |

MWS_08-06_DT_DISPLAY_PROPS_MONITOR
04-14-08

Figure 81 Display Properties Window — Monitor Setup
Window

In the ‘DPI setting’ drop-down list, select ‘Normal size (96
DPI)".

To install Tahoma font properties:

Select the Windows® Start button (lower left corner of
monitor display area).

Select ‘Control Panel’ (earlier versions of Windows® require
‘Settings’ then ‘Control Panel’).

Select ‘Fonts’.

On the Fonts tool bar, select ‘View'.

From the View drop-down list, select ‘Refresh’.
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Programmed Configuration Information

Programmed configuration information for the entire GCP or
software and hardware versions for the active set of
modules (MAIN or STBY) can be saved to a PAC (Package)
file on the GCP. For the software and hardware versions for
the inactive set of modules, use the switch on the transfer
module to select the other set of modules. The SEAR
configuration is accessed directly from the SEAR User port
by selecting Menu and then Configuration.

Figure 82: MAIN PROGRAM menu Window

CFG6
CLOSE| PREY | NEXT L

MAIN PROGRAM menu
1 TEMPLATE programming

2 BASIC configuration

3 PREDICTORS configuration
4 GCP programming

5 ISLAND progranming

6 AND tracks configuration

7 ADYANCED programming
8 SSCC programming

9 10 assignment

10 SEAR programming

11 SITE programming

28:4 i, 2 Rem
MWS_08-06_ MNPRGMMNU_MCF2A
03-27-08

When in the programming mode, press the CFG FILE
button. Select Save to File. Note this may take several
minutes.

The file will be saved on the hard drive using the SAVE AS
window.

Save: File As FIX
Seven [E0T R e~ s

My Documerts

%8
WTopter Focwe.  [EIEMPER s I |

A Swesspe [Fackage e pee - e |
Ed E hidcas |

NEWS_DB06_DT_SAVE_FRE_AS
1608

Figure 83: Save File As Window

While the file is being saved the MAIN MENU program
screen will appear, but the selections will be inactive (gray).

Several important options and reports are generated from

the PAC file and are accessed again through the CFG FILE
button, as seen on the following screen.
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X | D i
GLOSE| PREY | NEXT FILE
MAIN PRO  5avetoFile

e Add Comments

2 BASIC configuration Create Reports
3 PREDICTORS configura)
4 GCP programming

5 ISLAND programming
6 AND tracks configurati  view Template

7 ID assignment Views Program

8 ADVANCED programmil  yiew Min Frogram Steps
9 SSCC programming
10 SEAR programming
11 SITE programming

Views Software Trfo
Views Hardware Info

View All

MTF_14: 6 TrkBi

IMWS_08-06_DT_CFG_FILE_PULLDOWN
(4-14-08

Figure 84: Configuration File (CFG File) Button Options

All View selections may be accessed from the GCP display
but saving them to the PC allows easy retrieval and printing.
The Express Report indicates the programming steps that
were entered to transform the initial template into the site
specific programming of the GCP. When a template is
selected that most closely describes the track layout of the
crossing, the Express Report will have information required
to quickly program the unit.

The above reports can be saved to the PC as text files by

selecting the report, TEXT, SAVE. Q
:

Close r:iat Te@;t \%u <C

Express Report %

LLocation and SIN (@)

MCF Version @

Express o

Configuration Package File

Figure 85: Express Report Window
An example of the beginning of text file of the Express
Report is shown below.

=
Close view| Save

Express Report ~

DOT Number: 0000004
Milepost Number: MP Not Jet
Site Mame: Location Not Set

SIN: 762020013016

MCF Version

MCF Name: GCP-P3X-0017.mcf
MCF Rewizion: 017

MCFCRC: 4ZBZ1F44

Express Hinimm Steps

Express: Module Configuration

Module 2 = Track s
£

06-10_DIPRESS_REFORT_DETAIL
(=T

Figure 86: Express Report
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DIAGNOSTIC TERMINAL - INSTALLING SOFTWARE ON
GCP 4000

The DT is also used to install new software issued by
Siemens for the GCP 4000.

WARNING

DURING MODULE CHANGE OUT,
SOFTWARE REVISION, REBOOT AND
CALIBRATION PROCEDURES,
WARNING DEVICES MAY NOT
OPERATE AS INTENDED. TAKE
ALTERNATE MEANS TO WARN
VEHICULAR TRAFFIC, PEDESTRIANS,
AND EMPLOYEES.

NOTE

Follow railroad specific procedures for
installing  software in vital signal
equipment. Companies may restrict who
may install software and what additional
documentation and operational checks are
required.
Future software revisions will be issued with instructions
that describe which module and data port (connector) the
software is to be loaded into. These software instructions
may supersede portions of this manual.

Installing Software on CPU Module

NOTE

The examples in this section are used to
explain how to install software and
indicate screens that may be seen. The
software and version names may not be
the same as seen in an actual GCP. The
example will also assume the GCP is a
Dual unit and the main modules are
loaded first. The procedure is repeated for
the standby modules.

In this example the following files will be loaded into the
indicated modules and data port:
CPU Module

VLP Port — File: VPH03_20.MEF

DIAG (CP) Port — File: NCG03_30.MEF

DIAG (CP) Port - File: gcp_t6x _02_4.mcf,

CRC=09FC363B

Track Module

DIAG Port — File: GCP02_30.MEF
PSO Module

DIAG Port — File: GPP00_30.MEF
The files should be copied to a folder in the C:\Safetran\DT
folder or another convenient folder on the PC that will be
used to install the software.
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Connect the serial cable between the PC and the DIAG
(CP) port of the CPU module. Open the DT software.

Comm  Program  History Diag Help

Disconnected

MWS_08-06_DT_STARTUP
04-14:06

Figure 87: DT Startup Screen

Select COMM, then select Install Software. A prompt
window will ask if you want to RESET MODULE. Select

Reset module

WWS_08-06_RESET MODULE
4-14-08

YES.
Figure 88: Reset Module Screen
The following Text Terminal Window will appear.

Text Terminal

MCF Version Number L -
Creation Date/Time : 239-0ct-2007 16:03
MCF CRC : CAECD4ZEH

Field SIN : 7.6.2.0.1.0.0.1.0.0.1.¢&
MEF ID Hunbar g
MEF warsion
Module cype
Module subtype :
Fl-Upload Bux file package
F2-Change MCF CRC  F3-Change MCF
F4-Change MEF FS-Erase ECD
FE-Erase CIC FS-Exit Setup

WWS_08-06_TEXT_TERM_MEF
04-14-08

Figure 89: Text Terminal Window
Press F4, or select MORE then the MEF/F4 button.

ext Terminal

s Z &
ECE
ACH F3 Fd4 F5 ({3
NCF Version Nuwber T "
Creation Date/Time : 29-0ct-Z007 16:03
HCF CRC . CAECO4ZEH

Field EIN e ] e s 88 e o 1 1S 1 IO ¢ R -
MEF ID Mumber 5

MEF version

Module type

Module subtgpe :

Fl-Upload &ux file package

FZ-Change MCF CEC  F3-Chenge MCF

F4—Change MEF FS-Erase ECD

Fe-Erase CIC FE8-Exit Setup

1MWS_08-06_TEXT_TERM_MEF_MORE
041408

Figure 90: Text Terminal
Window — More Button Depressed

If the Erase the MEF (Y/N)? prompt is displayed, select Y.

After erasing the previous MEF, the following window will
appear.
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Text Terminal

Pl
HORE 1

EXIT

MEF ID Humber
MEF wersion

Module type

Module subtype E
Fl-Uplsad Zux file pachage
F2-Change MCF CRC  F3-Change MCF
F4-Change MET FE-Erase ECD
Fé-Erase CIC F2-Bxit Hetup
Erase the MEF (Y/M)? Y

Erasing the Flash MEF arsa
Downloading and burning the MEF (ESC to cancel)*.mef78.HEF

WWS_08-06_TEXT_TERM_DOWNLOADING
1408

Figure 91: Text Terminal
Window — Download in Progress

Select the file to be installed, in this example

NCGO02_80.MEF. This may take a few minutes. While the
file is downloading, progress will be indicated on the bottom

Lockie [ 23 VEF = «mes -

3 = s _to ver

;ms:;l B wHi:_50 M
€]

Deskion

)

My Dcurnants

ot

My Comguter

Myblabsk i yane HCaoz 20 =] [ o

Flesolppe  [MEFFie [ MEF) =] ol ||

b LA OL_TERT_TLR_UPLOAD,
CET =

line of the window.
Figure 92: Upload MEF Window

When complete, the DT returns to the following screen:

L Jm m

EXIT | MORE F1 F2
MCF Version Number : l4s

Creation Date/Time : £3-0et-z0O7 16:03
MCF CDRC : CAECO4ZEH

Field EIN : 7.6.2.0.1.0.0.1.0.0.1.8
MEF ID Mumber D AU7azZanl. b

MEF wersion : NCGOZ_20.MEF 130ct200&
Module type £

Module subtype - o1

Fl-Upload Zux file package

FZ-Change MCF CRC  F3-Change MCF

F4-Change MEF FE-Erase ECD

F&-Erase CIC FE-Exit Setup

WIS 08-06_TEXT _TERMINAL_MCF
04-14-08

Figure 93: Text Terminal Window

Select MCF/F3 to proceed with installing the mcf file. When
prompted to erase the MCF area, select Y. Then select the

gcp_téx_01_2.mcf file.

|=3]
E]

Uplaad MCF Flle
Lok i | 3 MCF x| =[5 ER-

M Dumerts
Hy Carguter

My Poshacxl; o= 2 = [
e Fia piarme: iwl&sm = Ip=n
Flescibos:  [NCF Fim M) -l Conedd ||

o T 0L_TDNT_SLR_UCT_LPs,

Figure 94: Upload MCF Window
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Again, this step may take a few minutes. While it is
downloading, progress will be indicated on the bottom line
of the window.

NOTE

After the blue progress bar stops, the CPU
loads a copy of the file to the ECD on the
chassis. This will be indicated on the DT
screen and on the 4 character display on
the CPU as LOADING TO ECD. Wait until
this process completes before proceeding.

The next step is to change the CRC of the MCF. Select F2,
or press BACK and then select MCF CRC/F2.

FEERCL]

MCF Version Husber i lds
Creation Date/Tine i Z3-0ct-Z007 16:03
MCF CRC . CAECO4ZER
Field ZIN : 7.6.2.0.1.0.0.1.0.0.1.8
MEF ID Fumsber : SV792a0L. M
© WOROZ 00, WEF 1A0se2005

ES
F
13
z

1408

Figure 95: Text Terminal Window — Change MCF CRC

The following dialog box will be displayed. Enter the CRC
issued with the software revision instructions. The CRC will
always be 8 characters consisting of O through 9 and A
through F.

Erier MOFCAC (8 dgisk
|corerzad

JEEEs

Ubnu-\:|

m|a|ls|~]|a]| = |

Back |Space]

Concel

!

VAT TIR,
o

Figure 96: MFCCRC Window

This completes the software installation on the DIAG (CP)
port. Next, the software will be installed on the VLP port.
EXIT the screen. Remove the cable from the DIAG port and
connect it to the VLP port. Select COMM and Install
Software.

The following screen appears.

||||| ]

Figure 97: Text Terminal Window — Upload
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Select F4 and select Y when asked to erase the MEF.

Look e [ 3 MEF - - EeE -
Sl ccPoz_go MEF
_...3 = Woanz_80MEF
MyRezen  ETTORESET
Dociaments
I 't
Oesirg
My Degmmei
3
Hy Carguter
LS
5
MyHstwsh  Fie pome [vPHoz s | Dyen
Plarasies Srinienn i) O s —
Flesolbos.  [MOF Fiel MET E| Cancd |

-5

Figure 98: Upload MEF File Window

Select the file to load and select Open. This step may take a
few minutes. While it is downloading, progress is indicated
at the bottom of the window. When complete select EXIT
and return to the DT screen.

Installing Software on Track Module

Per the instructions issued with the software revision, the
next step is to install the GCP02_60.MEF files on the Track
Modules.

The track software upgrade screen is shown below.

Figure 99: Text Terminal Window — Upload Track MEF

Connect serial cable to DIAG Port on Track Module

From the COMM menu, select Install Software

Repeat the above steps when prompted.

Repeat the procedure for the remaining Track Modules in
the MAIN section of the GCP.

Repeat the procedure for installing all files on the STANDBY
modules.

Installing Software on PSO Module

Per the instructions issued with the software revision, the
next step is to install the GPP0O0_06.MEF files on the PSO
Modules.

The PSO software upgrade screen is shown below.

X s

EXIT_| HORE F3_| F4

Change module setup (Y/H)? ¥ A
Devmloading the Sstup prograusiT

Safetram GCD-DPS0 Secup program SVAZEADL A
MEF version : GPPO0_06.maf 16Dec2009
F3-Load XILINX
F4-Load MEF
F6-Load MEX
F7-Reburn Boot
Fa-Exit Setup

06-10_TEXT_TERM_PSO_MIF
D-1508

Figure 100: Text Terminal Window — Upload PSO MEF

128



Connect serial cable to DIAG Port on PSO Module

From the COMM menu, select Install Software

Repeat the above steps when prompted.

Repeat the procedure for the remaining Track Modules in
the MAIN section of the GCP.

Repeat the procedure for installing all files on the STANDBY
modules.

Installing Software on SSCC3I Module

If the instructions issued with the software revision, call for
upgrading the software in the SSCC3I Module, the next step
is to install the specified MEF file on the SSCC modules.
The SSCC Modules have a master processor that controls
slave processors, which control the independent lamp
outputs. Therefore, there are separate MEFs for the master
and slave processors.

From the COMM menu, select Install Software.

WA 18-06,_TIXT_TUSA_ S 3 AP_CODE
414

Figure 101: Text Terminal Window — Upload SSCC MEF

Selecting F1 will change Application Code, which on the
SSCC are MEF files. When loading software for
Master/Slave operations, “Master” loads the MEF on the
Master processor and “All Slaves” loads the MEF on the
slave processors.

Based on the issued instructions, load the new software.

Repeat the procedure for the remaining SSCC3I Module.

O}
=
=
=
<
o
O}
o}
x
o

WO 08-06_TEXT_TERM_S50C31 MSTR 5LV
108

Figure 102: Text Terminal Window — Master and Slave
MEF Upload

Loading software into the display module is discussed in
Appendix C - Changing Display Module Software.

WARNING

WHEN LOADING SOFTWARE INTO
SLAVE PROCESSORS, THE LIGHT ON
THE LOADING PROCESSOR WILL NOT
FLASH, BUT THE LIGHT ON THE
OTHER PROCESSOR WILL.
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DISPLAY DT USB WIZARD

The USB Wizard is available only with the A80407-03
Display Il Module based Diagnostic Terminal (DT) version
4.6.0 or higher and is not supported by the PC based DT.
The USB Wizard allows GCP 4000 files to be saved to or
uploaded from a USB drive. The following GCP 4000 file
types can be saved to a USB drive connected to the Display
Module:

Configuration Package Files (PAC files)

Train Move History Logs

Maintenance Logs

Status Logs

Summary Logs

SEAR2I

Reports

History

Incidents

The following GCP 4000 file types can be uploaded from a
USB drive connected to the Display Module:
Configuration PAC files

Module Executable Files (MEF)

Module Configuration Files (MCF)

MCF Cyclical Redundancy Check (CRC)

SEAR2I

Executive Software

Control Description Language (CDL)

Ladder Logic Executive file (LLW)

Ladder Logic Label file (LLB)

USB WIZARD MENU

Insert the USB drive in the USB port on the Display I
Module to automatically open the USB WIZARD menu.
This menu may be returned to at any time by pressing the
WIZ button at the top of the Main Status screen, providing
the USB drive is still inserted in the port.

CLOSE| NEXT

LISE Wizard
E5ave Configuration
EUpload Configuration
B Save Train Log
B Save Maintenance Log
B Save Diagnostic Log
£ Save Status Log
Save Summary Log
[flUupdate MEF
fUpdate MCF
Hlpdate MCF CRC
[flUpdate 55CC MEF
f1sEar

Figure 103: USB Wizard Window

Saving Files to USB Drive

To save a file to the USB drive:

Insert USB drive in port,

Touch the appropriate function name on the USB Wizard
menu and

Then press NEXT.
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CAUTION

THE DEFAULT DESTINATION DRIVE
ON THE DT WHEN SAVING FILES TO
THE USB DRIVE IS “\HARD DISK". DO
NOT SAVE A FILE TO ANOTHER DRIVE
BECAUSE IT MAY DISRUPT DISPLAY
OPERATION.

NOTE

The SAVE function will default to a File
Name of the file type to be saved. The
“save as” file name may be edited.

To edit the name of the file:

Use the stylus to pick the location of
added text in the file name.

Use the keyboard to backspace, add
spaces or enter letters and numbers
(process similar to editing names on a cell
phone).

Save Configuration

Select Save Configuration from the USB Wizard menu.

Press NEXT. A file save screen is displayed.

The name of the currently installed PAC file appears in the
File: field. (Edit if necessary.)

NOTE

Other file names may appear in the
display area above the File: field. These
are PAC files currently located on the USB
drive.

Press SAVE button.

.S
CLOSE| UP CANG.

[\Hard Disk|SAFETRANL123456a - Safetran
[5ystems

ET I O]

File: 'CONFIG— 123456a-20060eC25, pac

1-. | 2abc | adef

[ aghi Skl ﬁmm]

[7pqrs Btuy wayz]

Back [u] Space

DO1042007_0833
114007

Figure 104: Save Configuration Window
NOTE

During file save operation, progress is

indicated on MAIN PROGRAM menu
screen status bar.

Save Train/Maintenance/Diagnostic Log

The Save Train Log, Save Maintenance Log and Save
Diagnostic Log functions are identical.

Select Save Train / Maintenance / Diagnhostic Log from
USB Wizard menu, then press NEXT. The applicable log
screen appears (see typical screen below).
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.2
CLOSE| UP

[\Hard DiskiSAFETRAN|123456a - Safetran
[Systems

1] COMFIG-123456a-2006Dec25-HWInfo
ﬂ CONFIG-1234564-200A0ec25-MinProgi

[ CONFIG-123456 52006 D 25-Progra
w?l COMETG-17345A4=2NAN A 25-SW T

4

Files[MainkLog-1 23456a-2006Dec25 bt

1 2abc | 3def

4ghi Sikl | 6mno

{ )
{ Fpars | Btuv | Suesyz ]
{ )

Back [u] Space

DO1042007_1111
1147

Figure 105: Save Maintenance Log Window

The default file name for the selected log type appears in
the File Name: field on the log screen. (Edit if necessary.)
Press SAVE button

Save Status/Summary Log

Save Status and Save Summary Log functions are
identical.

Select Save Status / Summary Log from USB Wizard
menu, then press NEXT. The Download screen appears.

Download
DOWHLOAD OPTIONS —————————
@) Download All Events
) Dowrload By Date

[ | Cancel

J081406_1704

Figure 106: Download All Events Window

Select the Download Option.

If Download By Date is selected, Begin and End date sliders

appear.

Move sliders to select download range.
Download

() Dowrload &l Events
@ Download By Date

Beqin

IZSJULDE 09:47:56.3
Ll 1= el
End

IZSJULDE 14:25:48.6
(]

year/monthfday hour/min/sec

| o ] | comel |

Figure 107: Download By Date Window

Press OK button.
During download, a download status screen is displayed.
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CLOSE] WORE) FIRSTI] PREU] HEXT | [A6T)
IDownIuad\ng
Jcount = 5

J081406_1724
8-14-06

Figure 108: Download In Process Window

After files are downloaded and ready to be saved, the log
screen appears.

The default file name for the selected log type appears in

the File Name: field on the log screen. (Edit if necessary.)
Press SAVE button

.S
CLOSE| UuP

\Hard Diski SAFETRANY123456a - Safetran
|Swstems

T CONFIG-123455a-znnsoec25-Hw1nfnE
|19 CONFIG-123456a-2006Dec25-MinPrag

@ COMNFIG-123456a-20060ec25-Progra

I8 COMFIG-17745RA- ﬂrlﬁn.:r?q—im@ﬂ
4

F\\E:"StathqSL1[P-1234565-2D06Dec25 ta 20

s, 2abc | 3def

[ 4ghi Sikl | erno ]

[ Tpars | Stuv | Swyz ]

Back [u] Space

DOT042007_1128
aia?

Figure 109: Save Status/Summary Log Window

Saving SEAR?| Reports and Files

Select SEAR from USB Wizard menu.
Press NEXT. The SEAR report screen appears.
Use the vertical scroll bar to view all menu entries.

EEE
|

SEAR
E]standard Report [al
HConfiguration Re\
iﬁiSvstem Report | GLOSE
HlReset Report SEAR
&l application RepofBIModule History [«]
& Inspection Repo| BRTC History
HVersion Report | BManual Report
B 1ritial Repair Hist| B Slot 1 Incident
BlExec 5/W Histor| Bl Slot 2 Incident
BluoT s Histor| B Slot 3 Incident
BB ipplication 5w 1| B Slot 4 Incident
BIFactory Hatory |B St 5 Tneident

[Creed | BCDLFie
Toewme_irer | WILLW Fle
e ELLE Fie
[FExecutive -
[correctes o0
J031406_1804

8-14-08

Figure 110: SEAR Report Windows

Save SEAR Standard / Application Report

The Standard Report and Application Report save
functions are identical.

Select Standard Report / Application Report from SEAR
report screen.

Press the NEXT button.

The event download screen appears.
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Select the Download all events check box at the top of the
screen or

Edit Start and End dates, if desired, by selecting the browse
button located to the right of the date field.

Edit Start and End times, if desired, by selecting the up and
down arrows located to the right of the time field.

Press the OK button.

[ Download all events,

Enter date/time range for the
report.

Start date/time:

’ 7 242006 EI ’ Bi1234 P 4]
=

End date/time:

’ 7 [2512006 H ’ 412134 PMH

J0E1406_1834
B-14-08

Figure 111: SEAR Event Download Window

The default file name for the selected report type appears in
the File: field on the report select screen. (Edit if
necessary.)

Press SAVE button

.2
CLOSE| up

[\Hard DiskiSAFETRANI123456a - Safetran
[Systems

= CONFIG-123455a-2nnsnec25-Hw1nfng

(1] COMFIG-123456a-2006Dec 25-MinPrag

@ CONFIG-1234565-20060ec25-Progra

[0 COOMF -1 274505 nnﬁnar?q-%\mﬁi‘
T

F\\E:IE\I’T—123456a—ZUUEDECZ5‘tXt

ile, 2abc | 3def

[ 4ghi Sikl | 6mno

[ Tpars | Stuv | Sweyz ]

[ Back a Space

Figure 112: Save Event Window

Saving Miscellaneous SEAR Report and History Files

The process for saving the following reports and history files
is the same.

Configuration Report Exec S/W History

System report UDT S/W History

Reset Report Factory History

Inspection Report Module History

Version Report Initial Repair History

Application S/W History  Manual (Repair History)
Report

Slot 1 — Slot 5 Incident RTC (Real Time Clock)

Report History

Select desired report or history entry (see list above) from
SEAR report screen.

Press the NEXT button.

The report file name displays automatically in the File: field
on the report/history file select screen.
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NOTE

The names of previously saved report files
are listed in the area above the File: field.

Press SAVE button.

1
CLOSE| up

[\Hard Disk|SAFETRANL123456a - Safetran
[Systems

] COMNFIG-123456a-2006Dec25-HWInfo
a CONFIG-123456a-20060ec25-MinProg)

] CONFIG-1234564-2006Dec25-Progra
[ C OMETG-12 3456a-20NANer 75-5)
[« |
File:[5¥5-123456a- 2006 D5e25, it

1- 2abc | 3def

[ 4ghi Sikl | Brmno

[7uqrs Btuv wayz]

Back 0 Space

DO1042007_D137
10ai07

Figure 113: Save Miscellaneous Events Window

Uploading Software From the USB Drive

The process for uploading the following software from the
USB drive is the same.

CDL File  LLBFile  LLW File

Select desired software file entry (see list above) from
SEAR report screen.

Press the NEXT button.

On the software file select screen (see typical below), touch
the desired file name in the upper window.

The file name appears in the File: field.

Press OPEN button to upload the file.

2 [
GLOSE| U | OPEN
\Hard Disk. E

] 9wBsd-A01 1.cdl
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L ]

File:[3v864-011.cdl

ik, 2abc | 3def

[ 4ghi Sikl 6rnnu]

[Fqus Btuv gwxyz]

Back [u] Space

DD1042007_0143
1407

Figure 114: Upload Software Window

Uploading SEAR Executive (.bin file)

Select SEAR from USB Wizard menu.

Press NEXT. The SEAR report screen appears.

Scroll to the end of the menu and select Executive.

Press NEXT.

(This step is not necessary with Display Module A80407-03
Display Il Module) Verify that Null Modem adapter is
attached to the DIAG port on the Display Module. Connect
the DB9 cable between the Display Module and the SEAR
USER port.

135



PROGRAMMING

=zl
CLOSE| NEXT

SEAR
[EModle History []

Do you want to upload
Hard Disk{A01U43Y72S-
A01U.bin

—
LLW Fil
LB Fie

[Executive

| |38400

D01042007_0241
1aiar

Figure 115: Update SEAR Executive Software Window

NOTE

Verify that the SEAR USER port baud rate
is set to 38,400 bits per second.
Press OK.
On the software file select screen (see typical below), touch
the desired bin file name in the upper window.
The file name appears in the File: field.

N
CLOSE| HEXT

o s v I

Please connect the Display
Module DIAG port to the

USER port on the SEAR T
using a DEY cable. Yo wil
need a null madem an the
Display Module; this may

already be fitted to the |
Display DIAG port.

The User port of the
SEARII must be set to
38400 haud,

[ Executive
| |3B400

D01042007_0228
Ty

4

Figure 116: Software File Select Window

Press OPEN button to upload the file.
Confirm the correct bin file selection by pressing Yes.

alel=]
CLOSE| UP | OPEN

[\Hard DiskiA011 E
| 9v725-A010.bin E
K] I E|E|
File: [ov725-A01U.bin
1- 2abc | 3def

[4gh| Sikd amnn]
[ ]

Fpars | Stuv | Swxyz

Back [u] Space

DO1042007_0235
1y

Figure 117: Bin File Selection Confirmation Window

The SEAR resets and then the new executive file is sent to
the SEAR (status appears at bottom of screen).

When the upload is complete the following screen appears.
Press CLOSE.
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GLOSE | NEXT

SEAR

5 Executive

|Executlve uploaded. |

DO1042007_0248
1407

Figure 118: SEAR Executive Upload Window

Uploading Configuration, Updating MCF and MEF

WARNING

UPLOADING A NEW CONFIGURATION,
MEF, OR MCF WILL PLACE THE GCP
IN A RESTRICTIVE STATE AND
ACTIVATE THE CROSSING WARNING
SYSTEM.

WHEN USING MCF GCP-T6X-01-2.MCF
OR EARLIER GATES WILL BEGIN TO
LOWER IMMEDIATELY (WITH GATE
DELAY)

BEFORE UPLOADING BEGINS, TAKE
ADEQUATE PRECAUTIONS TO WARN
ANY PEDESTRIANS, PERSONNEL,
TRAINS, AND VEHICLES IN THE AREA
UNTIL PROPER SYSTEM OPERATION
IS VERIFIED.

TESTS MUST BE PERFORMED TO
VERIFY PROPER OPERATION OF GCP
PRIOR TO PLACING THE SYSTEM
BACK IN SERVICE

CAUTION

TO MINIMIZE THE TIME THAT SIGNALS
ARE IN A RESTRICTIVE STATE, IF THE
EXISTING CONFIGURATION NEEDS TO
BE SAVED, SAVE IT PRIOR TO

SELECTING “UPLOAD
CONFIGURATION” FROM THE USB
WIZARD MENU.

NOTE

Display-based DT to module interface
baud rate is 38,400 bits/Sec. PC-based
DT to module interface baud rate is
56,000 bits/Sec. Therefore, uploading files
via the Display DT will take approximately
50% longer that uploading from a PC.
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Uploading Configuration (PAC file)

Select Upload Configuration in the USB Wizard menu.
Press the NEXT button.

The Main Program Menu screen appears.

An Upload Warning is displayed.

X ool 3 & GrG
cLose| Hore | prev | nexy | proc | FE

Upload Warning |

Uploading a new | |
configuration will place

the GCP in a restrictive
state and

arctivate the crossing
warning system.

Continue with
configuration upload?

11 SITE programming

[18:6 Trk Bi

J0E1506_1728
8-15-08

Figure 119: Upload PAC File Warning Window

WARNING

UPLOADING A NEW CONFIGURATION
WILL PLACE THE GCP IN A
RESTRICTIVE STATE AND ACTIVATE
THE CROSSING WARNING SYSTEM.

BEFORE UPLOADING BEGINS, TAKE
ADEQUATE PRECAUTIONS TO WARN
ANY PEDESTRIANS, PERSONNEL,
TRAINS, AND VEHICLE IN THE AREA
UNTIL PROPER SYSTEM OPERATION
IS VERIFIED.

TESTS MUST BE PERFORMED TO
VERIFY PROPER OPERATION OF GCP
PRIOR TO PLACING THE SYSTEM
BACK IN SERVICE
Press YES to continue
A prompt to save the current configuration is displayed.
Select YES to save the current configuration (see Save
Configuration on page 131).
Select NO to continue without saving the current
configuration.

K o | i | ) CFG
cLose| wore | prev | nexr | o | FILE

TEMPLATE: selection

emplate| 1A:6 Trk Bi
0

Set
Save currrent
configuration?

i

[18:6 Trk Bi

J0B1506_1734
81508

Figure 120: Save Configuration Window
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When the PAC file select screen appears, select the
Configuration PAC File that is to be copied by touching the
name on the display. The name will appear in the File: field.
Press the OPEN button to upload the file.

ol (2]
CLOSE| UP | OPEN

\Hard Disk|SAFETRAN| 1234564 -
SAFETRAN SYSTEMS

@ CONFIG-123456a-200608025. pac

K1 I k]

File: ICONFIG—123456\3'2EIUEDEE25 pac

ik, 2abc | 3def

[ aghi Sikl ﬁmmu]

[Tqus Btuw wayz]

[ Back o Space ]

DO10S007_0704
=

Figure 121: PAC Configuration Upload Window

Saving the new PAC file is a two step process.

Press the SEL push button on the active CPU module. This
step must be completed within 5 minutes, or the process
must be repeated.

Next, press Yes on the Confirm screen to save the PAC file
parameter.

Confirm

Press the push button and
then select yes to save 1
the parameters.

O}
=
=
=
<
o
O}
o}
x
o

DOT Murnber: 0727085
Milepost Mumber: 757.8
Site Narme: Main Street
SIN: 762010010016
CCM: 1S0BSBED

Do you want to save the
parameters?

RG]

Figure 122: PAC Configuration Confirmation Window
NOTE

After the PAC file parameters are saved,
the Main Status Screen may appear and
indicate that track circuit calibration may
be required.

GCP, ISL CalReq | GCP,ISLCalReq

AND @
Ready

JOB1506_1747
8-15-08

Figure 123: Model 4000 GCP DT Window
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Checking CCN and OCCN

NOTE

Display 1l Modules running Display
Terminal (DT) software version 4.8.0 will
display two OCCNs. The first will be the
OCCN for systems using DT version 4.6.0
or older, and the second will display the
OCCN for DT version 4.8.0 or newer.

After uploading a new Configuration (PAC file), check the

CCN and OCCN as follows:

Press the PROG button at the top of the Main Status
screen.

Press the CFG FILE button at the top of the MAIN
PROGRAM menu screen.

Select ‘View Check Numbers’ from the menu.

T

5 Sl & =
[:?USE 0RE | PREV | NEXT P[; GLE
Save Configuration...

Upload Configuration...

Add Comment to Reports...
2BAY Create Reports
3IPRE vigw Check Mumbers

51514 View Software Info
6 AND Vel Harehware Info

gosol ViEw Template
oIng View Program
10 SE| View Min Program Steps

Wigsir All

Reset WLP

D02182007_0708
21807

Figure 124: View Check Numbers Window

NOTE

CCN and OCCN calculation takes
approximately 80 seconds. Calculation
status is displayed in the left half of the DT
status bar.

Currant CON: 2CIF70CE
]) OCCNDT 4.6.0): SCS0ASEN
OCCH: GST009%D
OCCH v 5ot 8t O/ LSOO 1421140536
M Chad rumber rformation vadabis from (s upisad
LUipksad CCN: 0000000
Upload QCCM 6.0):

U] OCCH: GG00000
Upload was 3t 01/01/0000 0:00:00:00

=

e, 00.06_MNPRGA_CCN RS0
04-15-08
| 248, 2Pem

Figure 125: CCN Information Window

When the CCN Information screen appears, compare the
current CCN and OCCN values to the ones presented in the
Minimum Program Steps report. They should be the same.
Press OK to return to the MAIN PROGRAM menu screen.

NOTE

To generate and view the Minimum
Program Steps report, use the following
procedure.

Press the CFG FILE button at the top of the MAIN

PROGRAM menu screen.

Select ‘Create Reports’ from the menu.
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X[ @@ay] =@
cLose| wore | prev | wext | proc | FILE
Save Configuration. ..

Upload Configuration. .

Add Comment to Reports...
2BAY Create Reports
3PREl vigw Check Numbers

515L4 View Software Info
6 ANO  View Hardware Info

gggr| VEW Template
o104 ViEw Program
10 SE| View Min Program Steps

Wiew Al

| Resat YLP

Daz162007 o708

Figure 126: Create Reports Window
NOTE

Report generation may take 3 or 4
minutes. Status is displayed in the left half
of the DT status bar. When the reports are
ready, ‘Reports created’ appears at the left
end of the DT status bar.

Press the CFG FILE button at the top of the MAIN

PROGRAM menu screen.

Select ‘View Min Program Steps’ from the menu.

P HE
cLos| more | prev | next | proc | FILE

Save Configuration...
Upload Configuration. .

L TE!

Add Comment to Reports...
2 BAS Create Reports
3PRE view Check Numbers
4 GCP|
5ISLA Yiew Software Info
6 ANO  View Hardware Info
7 AD
ggsp| View Template
9104 Yiew Program
10 SE| ‘iew Min Program Steps
11 5T

Yiew Al

Package| poset vip

D02162007_0735,
21807

Figure 127: View Min Program Steps Window

The Minimum Program Steps Report menu appears.
Minimum Program Steps Report Window

Select ‘Check Numbers’ from the menu.

The OCCN and CCN are displayed at the top of the Check
Numbers Window.

MUATN PROGRAM ern

CEN Information

# y  Cument CON2XIF7RCE
\“‘) CCCNCDT 4.6.0): SCS0AGED
OCCN: 6SEBE953
CCCN wae sat otz 04]L0/2006 14:11:06:36
Ko Chad: numbar pftematisn avalsbls from szt uplaad
Lpinad CON: (0000000
Ugload OCCMET 4.6.00: 00000000
Upioad OCCN: 00000000
Upload was a2 011010000 0:00:00:00

I oK I

lnrws_oa-o6_saminrmcm_cow_meo
1508

| 28:4 B, 2 Rem

Figure 128: CCN Information Window
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Update MEF

NOTE

Use the following procedure to update the
MEF for any module in the system
including the SSCCIIIi.

Select Update MEF (or Update SSCC MEF if appropriate)
in the USB Wizard menu.

Press the NEXT button.

A prompt screen appears instructing user to connect a DB9

serial cable between the Display Module DIAG port and the
DIAG port of the module to be updated.

e
CLOSE| HEXT

LISB Wizard
Please connect the Display
Module DIAG port to the
DIAG port on the module
vou are Updating using a
DE3 cable.
You will need a null moderm
on the Display Module; this
may already be fitted to
the Display DIAG port.

Click Mext to continue.

DO1022007_DB35
1207

Figure 129: USB Wizard Message Window

Verify that the Null Modem Adapter is attached to the
Display Module DIAG port, and then make the cable
connection.

Press NEXT.

Select the MEF File that is to be copied by touching the
name on the display. The name will appear in the ‘File:’

HERR
CLOSE| UP | OPEN
[iHard Diski E

[+ Gepoz_so.mEF

PROGRAMMING

K1 I l

F\\E:'SCPUZ_F;U.MEF

1-, 2abc | 3def

[ 4ghi Sikl | 6mno

[ 7pars | Stuw | Duecyz ]

[ Back [u] Space

D01022007_0135
10207

box.

Figure 130: Copy MEF Window

Press the OPEN button.
Confirm the correct MEF selection by pressing Yes.

L
CLOSE | NEXT

LSE Wizard
Please connect the Display
S VO

Do you want to upload

Har
Disk{\GCPO2_60.MEF?

m|
the Display DIAG port.

Click MNext to continue.

DA1022007 D118
1207

Figure 131: Confirm MEF Upload Window
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After the Display connects to the module that the MEF is
being downloaded to, the setup program is downloaded.

edlli=2
LISE Wizard

Commecting to module..
Plegse wait. .. ” | = |-| = I [
Yo Mo Fa 3 FE

evmloading SAtUR Progras. . .
Please wait...

Figure 132: Upload Progress Window
The old MEF is removed,

X (v | = (M

EXIT | ves No. F3 F4 Fb

Removing MEF. Please wait...

o o

D01022007_0122
112107

Figure 133: Removing MEF Window
And the new MEF is sent to the module.

X[ e |HEH N

EXIT | Yoo Ny 3 F4 Eb

Sending MEF. Please walle...

o

Figure 134: Sending New MEF Window

The file download may take several minutes and the blue
progress bar indicates the download status.

When the MEF download is complete, the software is
updated. Press EXIT to continue.

D01022007_0123
12107

< |HN| | N

EXIT | Yes [e] F3] 5

oftware updated.
Press EXIT to continue.

H 5%
7 5
5
.
5
£
E
o

0 o

DO1022007_D124
1207

Figure 135: Press Exit to Continue Window
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When the USB Wizard screen appears, either select
another file type for update or press CLOSE.

CLOSE| NEXT

LJSB Wizard
[flUpdate MEF
FlUpdate MCF
[fUpdate MCF CRC
[flupdate S5CC MEF
F1sEAR

'Da1022007_0125
1207

Figure 136: USB Wizard Window

When CLOSE is pressed, a screen with a Connect button
is displayed. Press the Connect button to reconnect the
Display with the system.

Terminal

DA1032007_DBO7
143007

PROGRAMMING

Figure 137: DT Connect Window

When the USB Wizard screen appears, either select
another file type for update or press CLOSE.

A message is displayed indicating that the system will
reboot and connect with the Display in 3 seconds.

Systemn will reboot and
then connect in three
seconds.

Terminal

Do1032007_D8a7
137

Figure 138: System Reboot Window

Update MCF

Select Update MCF in the USB Wizard menu.

Press the NEXT button.

A prompt screen appears instructing user to connect a DB9
serial cable between the Display Module DIAG port and the
DIAG port of the CPU module to be updated.

Verify that the Null Modem Adapter is attached to the
Display Module DIAG port, and then make the cable
connection.
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CLOSE| NEXT

LISB Wizard
Please connect the Display
Module DIAG port to the
DIAG port on the module
you are updating using a
CBS cable.
You will need a null modem
lon the Display Module; this
may already be fitted to
ithe Display DIAG port.

IClick MNext to continue.

D01022007_0B38
1207

Figure 139: USB Wizard Null Modem Window

Press NEXT.
Select the MCF File that is to be copied by touching the

name on the display. The name will appear in the ‘File:’
box.

25
CLOSE| 1P | OPEN

l\Hard Disk

L[]

] gep-tex-n1-2.mef

L O]

File:lgcp-tﬁx-ol -2.mef

1 Zabc | 3def

[ 4ghi Sikl Gmnu]

[Tmrs Stuy wayz]

Back [u] Space ]

Figure 140: Select MCF Window

Press the OPEN button.
Confirm the correct MCF selection by pressing Yes.

CLOSE| HEXT

LUSB Wizard
Please connect the Display
e DL L ek e il
ol Confirm
fie Do you want to upload
DH YHard Disk\gcp-tex-01-
Yd i
5 ]
o _e |

the Display DIAG port.

Click MNext to continue,

DO1032007_D8S4
113007

Figure 141: Upload MCF Confirmation Window

After the Display connects to the CPU module that the MCF
is being downloaded to, the setup program is downloaded.

LS8 Wizard
ICorrecting to module. ..
Please wait...

Mowiloading sstup progran. ..
Flaaze wais.

o]
=3

‘CowTngT 0131
12t

Figure 142: Downloading SETUP Window
The old MCF is then removed,
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Xzl v [c|H M

EXIT | MORE | Yes | Mo Ell

Remowving MCF. Please wait... :

g of

[D01032007_DEST
173007

Figure 143: Removing MCF Window

And the new MCF is sent to the CPU module.
The file download may take several minutes and the blue
progress bar indicates the download status.

e el )
EXIT | MORE | Ye: EZ

Sending MCF. Please wait. ..

of

Figure 144: Sending MCF Window
When the MCF download is complete, the MCF is updated.

Al 2R
g zea. . ]

[Updating MCF. ..
Please wait. ..

111111}
D01032007_0358
173007

of

D01032007_0800
107

Figure 145: Updating MCF Window

Following MCF update, the MCF is copied from Flash
memory to the ECD. This may take several minutes.
“COPYING MCF TO ECD” scrolls on CPU display during
this process.

Xl v | o |H|H

EXIT | MORE| Yes N F1

Copying the MCF from Flash to :

Please wait. ..

B:IEIEI

01032007_0501
17

Figure 146: Copying the MCF To ECD Window
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After the MCF is copied to the ECD, enter the MCF CRC to
validate the new MCF. Use the stylus to enter the CRC from
the displayed keypad. Then press OK.

Enter MCFCRC (8 digits):
| ODFEFAOC]

mle|le|~|a]=

TAWS_D8-06_MCFCRC
04-1408

Figure 147: MCFCRC Window

Following entry of a valid MCF CRC, the software is
updated. Press EXIT to continue.

Xl ||l N N

EXIT | Yes No. E3 F4 [FO

fofrware updaced. :

Iress EXIT to conbinue.

L of”

D01022007_0124
112007

Figure 148: Update Complete Window

When the USB Wizard screen appears, either select
another file type for update or press CLOSE.

CLOSE| HEXT

LSE Wizard
#lUpdate MEF
MUpdate MCF
[#lUpdate MCF CRC
#Update S5CC MEF
FIsEAR

Q
=
=
=
<
o
Q
o]
o
o

D01022007_0125
112107

Figure 149: USB Wizard Window

When CLOSE is pressed, a screen with a Connect button
is displayed. Press the Connect button to reconnect the
Display with the system.
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Terminal

D01032007_0BO7
17307

Figure 150: DT Connect Window

A message is displayed indicating that the system will
reboot and connect with the Display in 3 seconds.

Systemn will reboot and
then connect in three
seconds,

Terminal

D01032007_D8a7
137

Figure 151: System Reboot Window

Update MCF CRC

Select Update MCF CRC in the USB Wizard menu.

Press the NEXT button.

A prompt screen appears instructing user to connect a DB9
serial cable between the Display Module DIAG port and the
DIAG port of the CPU module to be updated.

Verify that the Null Modem Adapter is attached to the
Display Module DIAG port, and then make the cable
connection.

PROGRAMMING

CLOSE| NEXT

LSE Wizard
Please connect the Display
Module DIAG port to the
DIAG port on the module
you are updating Using a
DES cable.
'You will need a null modem
lon the Display Module; this
may already be fitted to
the Display DIAG port.

IClick MNext to continue.

D01022007_0838
1207

Figure 152: USB Wizard Null Modem Window

Press NEXT.
At the prompt to “Reset module”, press Yes.
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CLOSE| NEXT

LISB Wizard

ESave Conflgurat\on

[#Update MCF
[lUpdate MCF CRC
[#Update SSCC MEF
BIsEaR

DO1032007_1254
173007

Figure 153: Reset Module Confirmation Window

The Display connects to the CPU module that the MCF
CRC is being updated for and the setup program is
downloaded.

oo -

LISE Wizard

{Correcting b module...
Pleass wait.,.

nw«w aatup progran. .. |~
Flease wair...

O}
=
=
=
<
04
O}
o}
x
o

Figure 154. Downloading SETUP Window

Enter the new MCF CRC using the stylus and the displayed
keypad. Then press OK.

Enter MCFCRC (& digits):
‘ ODFEZADC]

T]

S| |||

B

o|le|~|a

ml@E|=|=

[7

Eal:k Space
Caniel

NWS_08-06_MCFCRC
1208

Figure 155: MCFCRC Window

Following entry of a valid MCF CRC, the software is
updated. Press CLOSE to continue.

xPEEl:waﬁ..

CLOSE| MORE | Vec No: Fl FZ

MCF CEC updated. :

Prazs CLOSE to comtinue.

0 o

DO1032007_1238
1anr

Figure 156: Upload Complete Window
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When the USB Wizard screen appears, either select
another file type for update or press CLOSE.

CLOSE| NEXT

LISB Wizard
[1Update MEF
HUpdate MCF
FUpdate MCF CRC
[MUpdate S5CC MEF
H1sEAR

DO1022007_0125
17207

Figure 157: USB Wizard Window

When CLOSE is pressed, a screen with a Connect button
is displayed. Press the Connect button to reconnect the
Display with the system.

Terminal

001032007_DBO7
="

PROGRAMMING

Figure 158: DT Connect Window

A message is displayed indicating that the system will
reboot and connect with the Display in 3 seconds.

Systemn will reboot and
then connect in three
seconds,

Terminal

D01032007_D307
17

Figure 159: System Reboot Window
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EZ/EX RECORDING

If the USB drive is left plugged into the USB port on the
A80407 Display Module, EZ and EX values can be recorded
in real time. To record the EZ and EX values, proceed as
follows:

NOTE
This is not a function of the USB Wizard.

Press the DIAG button at the top of the Main Status screen.
Select ‘Record EZ & EX’ from the menu.

A,
s = | =
MORE | PROG | SETUP| HIST | DIAG | SEAR
System Diagnostics
Diagnostic Log

el (=

Record EZ & EX

Logic States
Statistics
Sriiffir

W
AND @
__ System |sscC @@

| |USE: Drive
DOME2007_0110
24807

Figure 160: DT Diagnostics Window

A prompt screen appears prompting for confirmation. Press
Yes.

==
[ P Do you want to turn
e \p) EZ/EX recording on? ph

fizs

AND @
System  [55CC @ D
| ILISE Drive

D02162007_0M4
21607

Figure 161: EZ/EX Recording Window

On the screen that appears select the tracks to monitor for
EZ and EX.

b e = ]
|MIJRE PROG | SETUP| HIST | DIAG | SEAR

Cancel
 System  |SSCC D@

| |USE: Drive

D02182007_0M7
21607

Figure 162: Select Tracks Window

Press OK.

On the report file screen, the name of the file where the EZ
and EX values will be recorded is displayed in the File: field.
Accept or change the name as needed.

151

o
=
=
=
<
o
O
o
04
[a




HRLTE
CLOSE| UP CANG.

l\Hard Disk|SAFETRAR|000000A - Location
ok Set\GCP4000YREPOR TS\2007 Jan

KT I ]

F||E:|EZEK—UUUUUUA—ZUU7JAN15—UU—54‘ (s

1- 2abc | 3def

[ 4ghi Sikl | Bmno

[7uqrs Stuv way'z]

Back 0 Space

002162007_22
2.18.07

Figure 163: Report File Screen

Press Save.
o] B =] =
|Ml]RE PROG | SETUP
Track 1
EZ: 99 EZ: 101
EX: 98 EX: 103
Speed: -—mph |speed: mph
-
AND @
System  [55CC @ D

| [sTO

DO2162007_0140
24807

Figure 164: Model 4000 GCP DT Window

While EZ and EX values are being recorded, STO appears
in the status bar to indicate that data is being stored.

To stop EZ / EX recording, press DIAG.

Select ‘Y'Record EZ & EX’ from the menu.

PROGRAMMING

o] [

|more | P0G | sETUP
System Diagnostics
Diagnostic Log
v Record EZ & EX
E% gg Logic States
Speeds  SREIE cemire
Sniffer
-
AND (@
System  [55CC @ D
| |sTO

D02182007_0142
21607

Figure 165: Start Record EZ & EX Selection Window

A prompt screen appears prompting for confirmation. Press
Yes.

Spe Do you want to turn |y

EZ/EX recording off?

AND (@D
__ System |sscC @@
| lsTO

D02182007_0145
21807

Figure 166: Stop Record EZ & EX Selection Window
The Main Status screen is displayed.
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Using Recorded EZ & EX Files

The recorded values are stored in a .csv file that can be

reviewed and graphed in Microsoft® Excel®.

To view .csv files open Microsoft Excel.

Select File \Open.

On the Open window, select ‘Text files (*.prn; *.txt; *.csv)’ in
the Files of type: field.

Type of select the file name to be viewed.

Press Open.

The file data appears in columns similar to the figure below.

A [ 5 [N © FEE
| 1 [Count DateTime T1 Ez T1 CheckET! Ex T1 Isl Oce [T1 Prime | AND1 %R
L2 01 it 99 L] a3 125 140 155
L5 ] 1 R 99 L] 93 125 140 155
L 4] 2| 99 L] 93 125 140 155
L& ] 3| 99 100 93 125 140 155
| 6| 4 R 100 L] 93 125 140 155
L 7| 5| 85 91 98 125 140 155
[ 8| B it a1 a7 a9 125 140 155
LE] TR 93 94 93 125 140 155
1o | FitiiR 93 92 93 125 140 155
[11] O R 92 90 93 125 140 155
[12] 10| A 90 a8 93 125 140 155
[13 ]| 1| i 87 85 93 125 140 155

D02162007_0226

2-16-07

Figure 167: Data File Layout Example

Select a column to graph by clicking on the column header
(A through H in the figure above).

To select multiple columns, click the first column header
then hold down the Ctrl key and click the additional column
headers. Columns C, E and G selected in the figure above.
Select Insert \Chart \ Line Chart. Select a chart sample

. - Q
and then click Finish. é
A chart similar to the one below is displayed. s
&
y 0}
o)
160 @
140 o
120
100 —Ti1 Ez
L 80 :\Q —T1 Ex o
B0 T1 Prirme

40
20

0 -
19 17 25 33 41 43 57 BS 73 81 83 57 106

Figure 168: Prime, EZ, and EX Chart Example

INSTALLING DT SOFTWARE USING THE USB DRIVE

As DT software upgrades are issued, the procedures for
updating the 80407-03 Display 1l Module will be distributed
with the upgrade.
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APPENDIX A — HARDWARE
CHASSIS CONFIGURATIONS

Common Chassis Components

The various 4000 GCP chassis encountered in the field will

have the following similarities (see Figure 169):

Echelon connector location

Chassis diagnostic port location, same as the DIAG (CP)
port of the active CPU in dual units

Battery/CPU interface connector location

CPU Module connector location (left most card slot)

CIC (Chassis Identification Chip) location

ECD (External Configuration Device) location

Grounding strap location

Keyed Interface Connectors

NOTE

The keyed interface connectors used on
the 4000 GCP front panel consist of both
screw-down type and cage-clamp type
connectors. Refer to page 16 for wire
preparation and insertion instructions.

Module SScc-2 Power
Upper & and Lamp 6-pin
Lower screw terminal,

Interface female
Connectors
(Keyed)

=R
=N

Echelon
Connector

Diagnostic
ort sscc i
Input/Output

Connectors

Battery/CPU
Interface
Connector

cPU
Interface
Connector
Label

W
E
=
@)
@
<
I
<
o
a
<

Module
Interface
Connector
Label

Grounding

Strap—]

ciC Socket | |
8-PinDIF |

ECD
Connector

Display
Assembly
onnector

Dual 43-Pin,
Female

(SSCC-2)

Scc
Module
Connector

(Digplay Assembly)

Dual 43-Pin,
Female
Track
Module
Connector
Dual 43-Pin,

Female

Connector
Dual
43-Pin,

Female—"|

08.06_AB0455_W-DATA
02274

Figure 169: Common Chassis Component Locations
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CPU MODULE USER INTERFACE (A80403)

4-CHARACTER
DISPLAY

x

CPU I+
Module
A80403

SELECT PUSH
BUTTON
GCP4000
NAVIGATE PUSH N SEL  1wanTcaL
2 TRANSFER HEALTH]
BUTTON \\ 3AND1XR
4AND 2
5AND 3
NAV. 6 anp4
1002 705 IDENTIFICATION
259 orwee \ LABELS FOR MCF
MCF DEFINED 7008 wmos DEFINED LEDS
LEDs 9O () 10 11 REMOTE SETUP.
11Q () 1212S5CC IV COMM
1300 14 13 RADIO DAX LINK A
150 1614RADODAX LK B
15VITAL CommL
16VITAL Com2

ECHELON LAN LED RX, TX —_|
DISPLAY COMM LED RX, TX —__ QO Ecrtan
DIAG COMM (CP) LED RX, TX — I~ QQ DSPL coum
VLP/CP COMM LED RX, TX —_]. © DIAG COMM (CP)

BACKPLANE COMM LED RX, TX —_]

VLP HEALTH LED —|
CP HEALTH LED —|
POWER LED —{

VLP DIAGNOSTIC PORT
(VITAL LOGIC PROCESSOR)

RXITX

™~ OO VLPICP COMM
~ BACKPLANE
©0o COMM

[™O VLP HEALTH
™0 CPHEALTH
™0 POWER

(P

MWS_08-06_A80403_ CURR
04-11-08

®

Mode n USA

CPU DIAGNOSTIC

| PORT

(COMMUNICATIONS
PROCESSOR)

Figure 170: Central Processing Unit (CPU lI+)
Module, A80403, Current Production Units

EARLY PRODUCTION MODELS

4-CHARACTER

ECHELON LAN LED RX, T
DISPLAY COMM LED RX; T
DIAG COMM (CP) LED RX; T

X
X
X
VLP/CP COMM LED RX, TX

MCF DEFINED
LEDs
1nQQ1212
1BOQ 114 ﬁ
15Q0 16 s
—_
—]
—]
—]

CPU I+
Module
AB0403

16|

RXITX
™~ OO ECHLAN

™~ OO DsPL coMm

I~ OO DIAG COMM (CP)

DISPLAY
L \
o SELECT PUSH
< BUTTON N
% NAVIGATE PUSH Nse 1
T BUTTON —_| ;
N 4
et 5
NAV 6|
. 1002 7 USER
< gggg s DEFINED
o LED LABELS
o
<

BACKPLANE COMM LED RX, TX \: QO vLrice comm
[s]6] gé%"mANE
VLP HEALTH LED —|
CP HEALTH LED —[© VtPHEALTH
POWER LED —_| %) CPHEALTH
™~ POWER
CPU DIAGNOSTIC

VLP DIAGNOSTIC PORT ~|_ PORT
(VITAL LOGIC PROCESSOR) ?(lé\p? (COMMUNICATIONS
PROCESSOR)
[
MWS_08-06_AB0403_EARLY ]
04-11-08 fl [ ]
Fo] {| vose i o5

Figure 171: Central Processing Unit (CPU lI+)
Module, A80403, Early Production Units
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Table 38:

CPU Module LED Descriptions

LED

NAME Color | Function Description

1 MAINT Red | Maintenance | On — maintenance call

CALL Call output on

See page 83 | Off - maintenance call

output off

2 Red | Transfer On — transfer signal is

TRANSFER Output being generated

HEALTH see page 83 | transfer card should
not be counting down
Off — transfer signal is
not being generated
If transfer card is in
AUTO it should be
counting down

3AND 1 Red |[AND 1 XR On—-AND 1 XR is

XR energized
Off — AND 1 XR is De-
energized

4t0 10 AND|Red |AND 2 On—-AND is

2 through through Energized

AND 8 AND 8 Off — AND is De-
energized or Not
Used

11 Red |Remote On — The GCP has

REMOTE Setup been primed for a

SETUP Session remote one-person
setup (see Appendix
F)
Flashing — Remote
setup in progress
Off — No remote setup
iS in progress

12 SSCC ([Red [SScCcCIV On — External SSCC

IV COMM Echelon IV Echelon is in

Active session

Off — External SSCC
IV Echelon not used
or not in session

13 RADIO [Red [Radio DAX |On-Radio DAX Link

DAX LINK Link A Ais in session

A Off — Radio DAX Link
A not used or not in
session

14 RADIO ([Red [Radio DAX |On - Radio DAX Link

DAX LINK Link B B is in session

B Off — Radio DAX Link
B not used or not in
session

15 VITAL Red |Vital Comm |On - Vital Commlis

COMM1 1 in session

16 VITAL Red |Vital Comm |On - Vital Comm2is

COMM2 2 in session
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Table 38:

CPU Module LED Descriptions

LED
NAME Color | Function Description
ECHLAN |Grn Echelon Flashes when the
RX Message CPU is receiving an
Received ATCS message via
the Echelon LAN.
ECH LAN Red |Echelon Flashes when the
TX Message CPU is transmitting an
Sent ATCS message via
the Echelon LAN.
DSPL Grn Display Port | Flashes when the
COMM RX Message CPU is receiving data
Received from the display
module.
DSPL Red | Display Port | Flashes when the
COMM TX Message CPU is sending data
Sent to the display module.
DIAG Grn Diag Port Flashes when the
COMM Message CPU is receiving data
(CP) RX Received from the
communications
processor diagnostic
(DIAG CP) serial port.
DIAG Red | Diag Port Flashes when the
COMM Message CPU is transmitting
(CP) TX Sent data on the
communications
processor diagnostic
(DIAG CP) serial port.
VvLP/cP |Gm |Comm Flashes when the VLP
COMM RX Message is receiving data from
Received the CP.
VLP/CP |Red |[Comm Flashes when the VLP
COMM TX Message is transmitting data to
Sent the CP.
BACK- Grn Backplane Flashes when the VLP
PLANE Message is receiving data from
COMM RX Received the serial bus.
BACK- Red |Backplane Flashes when the VLP
PLANE Message is sending data onto
COMM TX Sent the serial bus.
VLP Yel VLP Health | Flashes slowly (1Hz)
HEALTH Status when the CPU VLP is
functioning normally.
Flashes fast (4Hz)
when the VLP is
unhealthy
CP Yel CP Health Flashes slowly (1Hz)
HEALTH Status when the CP is
functioning normally.
POWER Grn Power On steadily when
Indication power is applied to the

module.
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Table 39:

CPU Module Display Messages

Display | Mode Meaning System State
MCF Scrolling |VLP is healthy  |CPU is healthy.
Name;

e.g. GCP-

T6X-02-1

BOOT Steady |CPU is booting |CPU is booting up.
up. Crossing is activated.

CRC* Steady |MCF CRC is Entered CRC does
incorrect for the |not match CRC of
current MCF MCF. Crossing is

activated.

MCF* Steady |[CPU is not Reboot CPU or
healthy because |reload MCF.
the MCF is not  |Crossing is activated.
valid.

SIN* Steady [Site Identification [Enter valid SIN.
Number is Crossing is activated.
invalid.

VLP Scrolling |VLP is No comm to I/O

UCFG unconfigured. modules.

Crossing is activated.

VLP Scrolling |The CP is No comm to I/O

INITIAL transferring the  |modules.
configuration Crossing is activated.
from NVRAM to
the VLP.

CMCF/ |[Scrolling [The CP is No comm to I/O

*MCF copying the MCF |modules. Crossing is
from the ECD activated.
into flash
memory.

NO VLP [Scrolling [The CP is not No comm to I/O

COMMS communicating |modules. Crossing is
with the VLP. activated.

VLP could be
rebooting or
performing its
initial
configuration
checks

EFLA Steady |Erasing its flash |No comm to I/O
memory in modules.
preparation for  [Crossing is activated.
copying the MCF
from the ECD
into flash
memory.

ADR* Steady |[The radio Address of DAX
DAXing neighbor [session cannot be
ATCS address is [computed. Enter
invalid valid SIN

INI* Steady |Rebooting System Reboot -

Crossing is activated.

Exxx Steady |Internal error, Reload MCF -

System will
reboot.

xxX is 3 digit hex
number

Crossing is activated.
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Table 39:
CPU Module Display Messages

Display | Mode Meaning System State

LMCF Steady |Rebooting System Reboot -
Crossing is activated.

ICHK Steady |Rebooting System Reboot -
Crossing is activated.

Note: Steady messages may alternate with other messages
The CPU has two processors: the Communications
Processor (CP) and the Vital Logic Processor (VLP). When
new software is installed into the CP, the VLP continues
running without interruption until the CP setup is complete.
This means that if the Model 4000 GCP system is healthy
and the crossing is not active, the VLP continues to
correctly control the crossing while the new software
installation into the CP is in progress. However, while the
software transfer is in progress, the CP is not capable of
logging state changes or communicating to the SEAR2I.

Table 40:
Setup Menu Display

Indication | Mode Meaning
DOWNLOAD (Scrolls | The setup program is being down-
-ING SETUP loaded into the CP.

SETUP Scrolls |The CP is in setup mode; i.e., MCF,
MCF CRC, or CP MEF is being
changed.

WAIT Steady |CP is erasing flash memory.

WAITING Scrolls |CP is waiting for a new MEF.
FOR MEF

DOWNLOAD (Scrolls |A new MEF is being downloaded into
-ING MEF the CP.

WAITING Scrolls |CP is waiting for a new MCF.
FOR MCF

DOWNLOAD (Scrolls |A new MCF is being downloaded into
-ING MCF the CP.

DONE Steady |Setup mode is ending.

BOOT Steady | The CP is rebooting.
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TRACK MODULE USER INTERFACE (A80418)

TRACK
L medus
| AB0418
4-CHARACTER L ]
DISPLAY —_
~ i‘
PUSH BUTTON SWITCH —__
o
| 51
PRIME LED ERED} — ’
DAX A LED (RED) —— ™
DAX B LED (RED) —-[~ Qvame
DAX C LED %RED} |~ Qoaxa
DAX D LED (RED) —| Quaxs
DAX E LED (RED) — [ Qoaxc
DAX F LED %RED} I~ Qoaxo
DAX G LED (RED) —-.[* ©Daxt
PRE-EMPT LED (RED) —|™ 8:::;
.
O PHE £ mPT
MOTION LED %RED} e
ISLAND LED (RED) — |~
OUT 1 LED (RED) — '~ Q Monon
OUT 2 LED %F{ED} — ]~ Qistano
IN1LED (RED) — [~ Qour?
IN 2 LED (RED) —™~ 83:';”
i,
Qom:2
HEALTH LED (YELLOW) ——_
POWER LED (GRN) —I% & jearm
-
DIAGNOSTIC SERIAL PORT
9-PIN D CONNECTOR, FEMALE —___

e ]
o4-19-00

Figure 172: Track Module, A80418

Table 41:

Track Module LED Descriptions

LEDs

NAME

COLOR

DESCRIPTION

PRIME

Red

On — Prime predictor is energized
Off — Prime predictor is de-energized
or not used

Flashing - Prime predictor is running
the programmed pickup delay

DAX A

Red

On — DAX A predictor is energized
Off — DAX A predictor is de-
energized or not used

Flashing — DAX A predictor is
running its pickup delay

DAX B

Red

On — DAX B predictor is energized
Off — DAX B predictor is de-
energized or not used

Flashing — DAX B predictor is
running its pickup delay

DAX C

Red

On — DAX C predictor is energized
Off — DAX C predictor is de-
energized or not used

Flashing — DAX C predictor is
running its pickup delay

DAX D

Red

On — DAX D predictor is energized
Off — DAX D predictor is de-
energized or not used

Flashing — DAX D predictor is
running its pickup delay
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Table 41:

Track Module LED Descriptions

LEDs

NAME

COLOR

DESCRIPTION

DAXE

Red

On — DAX E predictor is energized
Off — DAX E predictor is de-
energized or not used

Flashing — DAX E predictor is
running its pickup delay

DAXF

Red

On — DAX F predictor is energized
Off — DAX F predictor is de-
energized or not used

Flashing — DAX F predictor is
running its pickup delay

DAX G

Red

On — DAX G predictor is energized
Off — DAX G predictor is de-
energized or not used

Flashing — DAX G predictor is
running its pickup delay

PREEMP
T

Red

On — Preempt predictor is energized
Off — Preempt predictor is de-
energized or not used

Flashing — Preempt predictor is
running its pickup delay

MOTION

Red

On — GCP has not detected motion
Flash — GCP has detected motion
below motion threshold

Off — GCP has detected motion

ISLAND

Red

On —Island is unoccupied
Off — Island is occupied
Flashing — Island is running its
pickup delay

OouT1

Red

On — output energized
Off — output de-energized or failed

OuT 2

Red

On — output energized
Off — output de-energized or failed

IN 1

Red

On —input energized
Off — input de-energized or failed

IN 2

Red

On — input energized
Off — input de-energized or failed

ISL
Selected

Green

On - Island Transmitter is enabled
Off — Island Transmitter is disabled

TX
Selected

Green

On — PSO Transmitter is enabled
Off — PSO Transmitter is disabled

HEALTH

Yellow

Slow (1Hz) — module is healthy and
communicating with CPU.

Fast (2Hz) — module is healthy but
not communicating with CPU.

Very Fast (4Hz) — module is
unhealthy and communicating with
CPU.

POWER

Green

On steadily when power is applied to
the module
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Table 41:

Track Module LED Descriptions

LEDs

NAME COLOR DESCRIPTION
*GCP *pblinks | Module is healthy

onand |MS/GCP Operation is on

off, GCP | No trains are detected on the

steady |approach
*ISL *pblinks | Module is healthy

onand |MS/GCP Operation is programmed

off, ISL “not used”

steady |Island Operation is used
Innn Steady | The module has detected inbound
e.g. 1085 motion.

EZ is given by the value ‘nnn’
Snnn Steady | The module has not detected
e.g. inbound or outbound motion.
S045 EZ is given by the value ‘nnn’
Onnn Steady | The module has detected outbound
e.g. 0049 motion.
EZ is given by the value ‘nnn’

*CAL Switche | GCP Calibration in progress

S

between

*CAL

and

GCAL

or ICAL

Table 42:
Track Module Indications (Operational)
Indication Mode Meaning Module State
*APP Switches [ GCP Approach | All predictors
between | calibration in are de-
*APP progress energized
and
GAPP

*LIN Switches [ GCP All predictors
between | Linearization in |are de-
*LIN and | progress. energized
GLIN

ICAL Blinks Island Island is
on and Calibration in de-energized
off progress
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Table 43:
Boot-up Messages

Indication | Mode Meaning Module State
BOOT Steady |The module is|All predictors,
rebooting island, inputs and
outputs are
deenergized
INIT Steady |The module is|[All predictors,
performing its |island, inputs and
initialization outputs are

deenergized

Table 44:
Module State During Boot-up
Indication Module State
BOOT Rebooting
INIT Initializing
GHWR Checking Hardware
UCFG The module is unconfigured and awaiting its

configuration from the CPU.

GSTB/ISTB | The GCP and Island are stabilizing

*GCP Module is healthy

Table 45:
Software Installation Messages

Indication | Mode Meaning

BOOT Steady | The setup program is loaded into the
CP, the module is in setup mode, or
the module is having a new MEF
Downloaded

APP A - HARDWARE
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PHASE SHIFT OVERLAY (PSO) MODULE USER

INTERFACE (A80428-03)
u g-H Module
A80428-03

4-CHARACTER ]
DISPLAY x —

PUSH BUTTON SWITCHES x

CALIBRATION STATUS)

RX1 UNCALIBRATED (RED;
RX1 CALIBRATED (GREEN
RX2 UNCALIBRATED (RED
RX2 CALIBRATED (GREEN
ISLAND UNCALIBRATED (RED
ISLAND CALIBRATED (GREEN

RX1 INTERNAL OCCUPANCY (RED)

N
N

—

RX1 EXTERNAL OCCUPANCY (GREEN) —_|
RX2 INTERNAL OCCUPANCY (RED Occupancy
RX1 EXTERNAL OCCUPANCY (GREEN QORrx
ISLAND INTERNAL OCCUPANCY (RED) | _|OOrx2
RX1 EXTERNAL OCCUPANCY (GREEN OQ isiand
TX ENABLE LED (GREEN) —_|
OUT 1 LED (GREEN) — |~
OUT 2 LED (GREEN) — |~ Q TXEnable
OUT 3 LED (GREEN . Qoun
IN 1 LED (GREEN . Qour
IN2 LED (GREEN) — ]~ Qour
ISLAND SELECTED (GREEN I Ome
TX SELECTED (GREEN Ome

HEALTH LED (YELLO O st selected
POWER LED (GRVlil/; s 08 ™ Selctad
o}

Power

’7

DIAGNOSTIC SERIAL PORT

9-PIN D CONNECTOR, FEMALE —_| DIAG

il

MWS_08-06_AB0428-03 {
01-05-10

Figure 173: PSO Module, A80428-03

Table 46: i
PSO Module LED Descriptions %
LEDs P
NAME COLOR DESCRIPTION -
RX1 Red RX1 not calibrated E
RX1 Green RX1 is calibrated <
RX2 Red RX2 not calibrated
RX2 Green RX2 is calibrated
Island Red Island not calibrated
Island Green Island is calibrated
RX1 (Int) | Red On — RX1 Internal track circuit is
unoccupied
Off — RX1 Internal track circuit is
occupied

Flashing — RX1 Internal track circuit
is running its pickup delay

RX1 (Ext) | Green On — RX1 External track circuit is
unoccupied

Off — RX1 External track circuit is
occupied

Flashing — RX1 External track
circuit is running its pickup delay

RX2 (Int) | Red On — RX2 Internal track circuit is
unoccupied

Off — RX2 Internal track circuit is
occupied

Flashing — RX2 Internal track circuit
is running its pickup delay
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Table 46:

PSO Module LED Descriptions

LEDs
NAME COLOR DESCRIPTION
RX2 (Ext) | Green On — RX2 External track circuit is
unoccupied
Off — RX2 External track circuit is
occupied
Flashing — RX2 External track
circuit is running its pickup delay
Island Red On — Island Internal track circuit is
(Int) unoccupied
Off — Island Internal track circuit is
occupied
Flashing — Islandl Internal track
circuit is running its pickup delay
Island Green On — Island External track circuit is
(Ext) unoccupied
Off — Island External track circuit is
occupied
Flashing — Island External track
circuit is running its pickup delay
X Green On —TX is enabled
Enable Off — TX is disabled
OouT1 Red On — output energized
Off — output de-energized or failed
OuT 2 Red On — output energized
Off — output de-energized or failed
OuT 3 Red On — output energized
Off — output de-energized or failed
IN 1 Red On —input energized
Off — input de-energized or failed
IN 2 Red On — input energized
Off — input de-energized or failed
HEALTH | Yellow Slow (1Hz) — module is healthy and
communicating with CPU.
Fast (2Hz) — module is healthy but
not communicating with CPU.
Very Fast (4Hz) — module is
unhealthy and communicating with
CPU.
POWER | Green On steadily when power is applied
to the module
*PSO *blinks Module is healthy
on and No trains are detected on the
off, PSO [approach
steady
*CAL Switches [ GCP Calibration in progress
between
*CAL
and
GCAL or
ICAL
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Table 47:
Track Module Indications (Operational)

Indication Mode Meaning Module State
*CAL Blinks Island Island is
on and Calibration in de-energized
off progress
Table 48:
Boot-up Messages
Indication | Mode Meaning Module State
BOOT Steady |The module is|All sticks, island,
rebooting inputs and outputs
are deenergized
INIT Steady |The module is|All sticks, island,
performing its | inputs and outputs
initialization are deenergized
Table 49:
Module State During Boot-up
Indication Module State
BOOT Rebooting
INIT Initializing
UCFG The module is unconfigured and awaiting its
configuration from the CPU.
*GCP Module is healthy
Table 50:

Software Installation Messages

Indication | Mode Meaning

BOOT Steady | The setup program is loaded into the
CP, the module is in setup mode, or
the module is having a new MEF
Downloaded
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DISPLAY MODULE, A80485-1

The A80485-1, Display Module, is a replacement for the
A80407-03 Display Il Module, which has been replaced
due to obsolescence. The RJ-45 Ethernet ports, other than
the Laptop port, are inoperable and not used on the
GCP4000.

=

avigation
Butions

— Diagnaostic

Alphanumeric
Keypad

ESSR RJ4E
Ethemet

RJ45 Ethemet
Connecior
{Unpowered

Figure 174: Display Il Module, A80485-1

DISPLAY Il MODULE, A80407-03 (OBSOLETE)
EE DISPLAY II

Module
A80407-03

————

= N

TOUCH-SCREEN
DISPLAY —{

DIAGNOSTIC SERIAL PORT
9-PIN D CONNECTOR WITH
MALE NULL MODEM
ADAPTER ADDED —

| —RESET PUSH
BUTTON SWITCH

| —USB PORT

08-06_80407-03_DISPLAY-II
09-30-10

Figure 175: Display Il Module, A80407-03 (OBSOLETE)
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Display Module Heater

The Rev. B and newer 80407 Display Modules and all
80407-03 Display Il Modules have a built-in heater for
the LCD screen. Disabling the heater may result in poor
LCD performance at cold temperatures. The heater
turns on when temperature drops below approximately
41 °F (5 °C).

The jumper that controls the heater is located in
different locations for each revision level. Look on the
side of the Display Module at the data plate. The ASSY
REV block states the revision level of the module.

Rev. B 80407 Display Modules:
/

——

Figure 176: Jumper J22 Location on Revision B Board

It is not necessary to remove the cover of the Display
Module to access the Jumper. Jumper J22 is located
near the edge of the card that plugs into the chassis,

w
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immediately above the Calex DC/DC Converter U18

and to the right of capacitor C1.

The heater selection jumper JP7 is located near the

edge of the card that plugs into the chassis,

immediately below the Calex DC/DC Converter and

slightly above the Junction Diode CR1. The heater has

three positions:

NORMAL LCD HTR - Place the jumper across pins 1
& 2 (this is the default position)

HI CURRENT - Place the jumper across pins 2 & 3

OFF — Remove the jumper from pins 1 & 2
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Rev. C 80407 Display Modules:

i e L

Figure 177: Jumper J22 Location on Revision C Board

Remove the cover of the Display Module to access the

Jumper. Jumper J22 is located immediately below the

Bitsy Board, between capacitor C3 and inductor L9. The

heater has three positions:

NORMAL LCD HTR - Place the jumper across pins 1
& 2 (this is the default position)

HI CURRENT - Place the jumper across pins 2 & 3

OFF — Remove the jumper from pins 1 & 2

Rev. D 80407 Display Modules and all 80407-03
Display Il Modules:

Jumper JP7
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Figure 178: Jumper JP7 Location on Revision D Board

The heater selection jumper JP7 is located near the
edge of the card that plugs into the chassis,
immediately below the Calex DC/DC Converter U18
and slightly above the Junction Diode CR1. The
Revision D and newer board jumper is significantly
changed from that of Revisions B & C:

HEATER ON: Remove jumper from pins 1 and 2.
HEATER OFF: Place jumper across pins 1 and 2.
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SOLID-STATE CROSSING CONTROLLER (SSCC3I)
MODULE USER INTERFACE (A80405)

SSCCllli
Module
AB80405

WARNING
REMOVAL OF THIS MODULE
VULL CAUSE THE GATE(S) TO
DROP BUT THE LIGHTS WAL
NOT ACTIVATE.

LAUTION
A SSURE CORRECT POLLRITY OR
'SEVERE DAMAGE WLL GCCUR

IN 1LED (RED) —|
IN 2LED RED}
IN 3LED (RED) —{
IN4LED RED}

IN 5/GP LED (RED) —|

LI LED (RED) —|

L2 LED (RED) —

BELL LED (RED) —
GC (RED

-

ZZz=z=Z
(2]

S

FLASH SYNC (RED) —

HEALTH LED (YELLOW) —]
POWER LED (GRN) —{ ™% o ygarm
\O

POWER

DIAGNOSTIC SERIAL PORT
9-PIN D CONNECTOR, FEMALE —_|

= — )
MWS_08-06_AB0405

04-11-08 e @

Figure 179: Solid State Crossing
Controller llli (SSCC3I) Module, A80405
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Table 51:
SSCC3I LED Descriptions

LED
Name Color Description

IN1 Red On —input 1 energized
Off —input 1 de-energized

IN 2 Red On —input 2 energized
Off —input 2 de-energized

IN 3 Red On —input 3 energized
Off —input 3 de-energized

IN 4 Red On —input 4 energized

Off —input 4 de-energized

IN 5/GP Red On —input 5 energized
Off —input 5 de-energized

L1 Red On — Lamp Output L1 is on
Off — Lamp Output L1 is off
L2 Red On — Lamp Output L2 is on
Off — Lamp Output L2 is off
BELL Red On — bell output is on
Off — bell output is off
GC Red On — gate control (GC) output is
energized
Off — gate control (GC) output is de-
energized
FLASH Red Flashes when sync pulse is present
SYNC at FLASH SYNC input/output

HEALTH | Yellow | Slow (1Hz) — module fully
operational and communicating
with CPU

Fast (2Hz) — not communicating
with CPU

Very Fast (4Hz) — fault detected
within the module

POWER | Green | On steadily when power is applied
to the SSCC3I module

SSCC3I GENERAL INFORMATION

The A80405 Solid-State Crossing Controller Illi (SSCC3I),

Figure 179, is a plug-in module for the 4000 Grade Crossing

Predictor (GCP). All multi-track 4000 GCP cases

accommodate two A80405 modules. Each module provides:

up to 20-amperes of lamp drive

gate and bell control

A80405 module Interface is through GCP front-panel

connectors.

The A80405 module generally operates from a separate
battery than the GCP portion of the system

The SSCCIlli modules are integrated into the 4000 GCP

system. Wiring between the GCP, the SSCC3lI, and the

SEAR?2?I is eliminated.

not redundant
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Unit Overview

The A80405 module is programmed, calibrated, and tested
from the Display module of the 4000 GCP, is activated by
internal logic from the 4000 GCP, monitors gate position
inputs from the crossing gate mechanism, and provides
activation for the bell, lamps, and gates of a crossing
warning system

Module Function Control

The following A80405 module functions may be

programmed:

lamp flash rate

gate control delay

low battery threshold indication

control maintenance call output

test timer intervals

crossing and lamp tests

lamp flashing synchronization between the A80405 modules
of multiple 4000 GCPs

disabling of crossing bells while the gates are rising

disabling of crossing bells while the gates are down

requires gate down inputs to be energized

Crossing Controller Regulation for Lamp Voltage
Outputs

The circuits of the A80405 use pulse width modulation
regulation
The pulsed output frequency is approximately 500 Hz.
The peak voltage of the pulse is approximately 1 volt
below the battery input voltage.
Depending on the voltage in, the pulse width is
automatically varied to give a regulated output.
The following examples assume the desired output is
10 volts:
Example 1: 16 volts in, the pulse is 15 volts and on
66% of the cycle.
Example 2: 13 volts in, the pulse is 12 volts and on 83% of
the cycle.

Example 15

—_— - 12 Volts
:Example

! 66% 83

Figure 180: Pulse Width Modulation — Examples
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NOTE

The regulated lamp drive is a pulse-width
modulated voltage with an AC component
and a DC component. A True RMS
AC+DC meter is required to accurately
read the pulse-modulated lamp voltage
(l.e., Agilent model U1252A).
Conventional multimeters may be used,
however, the voltage reading will vary
from the true rms value. The variance is
not a set percentage and is dependent on
battery voltage.

A conversion chart cross-referencing several conventional

meters is in Using a Conventional Meter on Table 18.

Module Health

The CPU of the AB0405 module provides an output that

controls the HEALTH LED on the module front panel.

Yellow HEALTH LED reflects the health of the module:

Flashes at 1 Hz rate when module fully operational.

Flashes at 2 Hz rate when module not communicating with
CPU module.

Flashes at 8 Hz rate when fault is detected within the

module.

Battery Surge Protection and Power Wiring

Battery surge protection for the SSCC is shown in Figure

181 below.

Primary surge protection for SSCC modules provided on

SSCC battery (see inside dotted line)

Primary surge protection for 1/O interconnect provided on

lighting surge panels (see Page 175).

Provide power wiring to A80405 SSCC3I modules:

via B and N contacts of the respective crossing controller
connectors on 4000 GCP front panel.

using poly-jacketed #10 AWG wire (recommended) for DC
power and return between battery surge protection and
the 4000 GCP crossing controller connectors.

Provide power wiring to the lighting surge panels:

using poly-jacketed #6 AWG wire (recommended) for DC
power and return between the A91181-1 lighting surge
panel and the crossing gate battery posts.

using poly-jacketed #10 AWG wire (recommended) for DC
power and return between the A91181-1 lighting surge
panel and the A91181-2 lighting surge panel.
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ABOIXX

Made in USA

1 CA’WS/NG
' R?ED/L‘ TOR

W@@@@@@W@@@@@@W:

A91181-1
A91181-2

WARNING

06-15-13

13-03_SURGE_AND_POWER_CONNS

[ 10 — |

Figure 181: Surge & Power Connections to
SSCC Modules & Lighting Surge Panels

Lighting Surge Panels

The A80405 modules use either of two SSCC Ill Lighting
Surge Panel configurations to provide external I/O primary
surge protection.

A91181-1, -2 isolated gate control, Figure 182A and Figure
182B

The Surge Panel configuration provides surge protection
on all external I/O interconnects.

The SSCC Il Lighting Surge Panels provide:

arresters and equalizer for surge protection from transients
on underground-cable battery voltage

protection on all other 1/0 underground cable connections

insulated links in the underground cable connections

adjustable resistors in the NEAR GATE Lamp 1 (1 L1) and
Lamp 2 (1 L2) circuits

steering diodes for the Crossing Controller Gate Control
output to provide isolation between the two crossing gate
controls (see Figure 182)

For isolated gate control, a single A91181-1 panel (Figure

182A) is used for 20-ampere operation and both an

A91181-1 and an A91181-2 panel (Figure 182B) are

generally used for 21 to 40-ampere operation. Refer to

Figure 183 for typical isolated gate control wiring.

NOTE

For information on the selection and
installation of the 91181-1 SSCC |lli
Lighting Surge Panels, refer to Page 175.
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B: A91181-2

Figure 182: Isolated Return Lighting
Surge Panels, A91181-1 & A91181-2
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Figure 183: Typical Isolated Gate Control

SSCC3I OPERATION

The A80405 module provides drive for up to 20 amps of
lamp current.

Failure Operation

The A80405 module continually performs self-diagnostic

tests that result in complete on-line testing of module

operation.

If a critical failure is detected, the appropriate signal states
are generated to immediately flash the crossing lamps
and bring down the gates.

WARNING

REMOVING INPUT POWER FROM THE
A80405 MODULE CAUSES THE GATES
TO DROP BUT THE LAMPS ARE NOT
ACTIVATED.

IF B OR N ARE FULLY OR PARTIALLY
REMOVED, SIGNALS AND/OR GATES
MAY NOT OPERATE AS INTENDED.
TAKE ALTERNATE MEANS TO WARN
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VEHICULAR TRAFFIC, PEDESTRIANS
AND EMPLOYEES.

Crossing Controller Module Installation

Two non-redundant A80405 Solid-State Crossing Controller
[lli (SSCC3I) modules can be installed in the 4000. Crossing
Controller lamp and bell circuit wiring includes:

Installation of wiring between the 4000 GCP Crossing
Controller connectors and the SSCC Il Lighting Surge
Panels

Installation of underground wiring between the SSCC Il
Lighting Surge Panels and the crossing Mast Junction
Boxes

Use of SSCC Il Lighting Surge Panel(s)

Where one signal is controlled by each Controller Module,

one surge panel (-1) may be used for both modules.

WARNING

WHEN ONE FLASHING LIGHT SIGNAL
IS CONTROLLED BY EACH SSCC
MODULE, A SINGLE SURGE PANEL
MAY BE USED. JUMPER LINKS FROM
A TO B MUST BE REMOVED IN TWO
PLACES.

WHEN TWO FLASHING LIGHT
SIGNALS ARE CONTROLLED BY A
SINGLE SSCC MODULE, A SINGLE
SURGE PANEL MAY BE USED.
JUMPER LINKS FROM A TO B MUST
BE INSTALLED IN TWO PLACES.

Where two signals are controlled by a single Crossing
Controller Module, one surge panel (-1) may be used.
Where multiple signals are controlled by each Crossing
Controller Module, an additional —2 surge panel is required
and is wired and jumper links installed but connected to the
second SSCC module connector.

Crossing Controller Connectors

The 4000 GCP Crossing Controller connectors
accommodate all wiring between the A80405 module(s) and
the 91181 SSCCa3I Lighting Surge Panel(s).

Recommended crossing controller connector wire sizes are
listed in Table 52.

Use of stranded wire is recommended

APP A - HARDWARE
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Table 52:

Minimum Recommended Crossing Controller Wire

Sizes
External
\C/:v(;::?\gect Pin Connector Type \é\ihzr:
or
SSCC-1 1.1 6-pin screw terminal | 10AWG
1L2 6-pin screw terminal | 10AWG
B 6-pin screw terminal | 10AWG
N 6-pin screw terminal | 10AWG
1BELL 4-pin cage clamp 16AWG
+1GC 4-pin cage clamp 16AWG
-1GC 4-pin cage clamp 16AWG
+1IN7.1 4-pin cage clamp 16AWG
-1IN7.1 10-pin cage clamp | 16AWG
+IN7.2 (GD) | 10-pincage clamp | 16AWG
-IN7.2 (GD) | 10-pincageclamp | 16AWG
+IN7.3 (GP) | 10-pin cage clamp | 16AWG
-IN7.3 (GP) | 10-pincageclamp | 16AWG
+IN7.4 (GD) | 10-pincage clamp | 16AWG
-IN7.4 (GD) | 10-pincageclamp | 16AWG
+IN7.5 (GP) | 10-pin cage clamp | 16AWG
-IN7.5 (GP) 10-pin cage clamp | 16AWG
SSCC-2 L1 6-pin screw terminal | 10AWG
oL2 6-pin screw terminal | 10AWG
B 6-pin screw terminal | 10AWG
N 6-pin screw terminal | 10AWG
JBELL 4-pin cage clamp 16AWG
+2GC 4-pin cage clamp 16AWG
-2GC 4-pin cage clamp 16AWG
+IN8.1 4-pin cage clamp 16AWG
-IN8.1 10-pin cage clamp | 16AWG
+IN8.2 (GD) | 10-pincage clamp | 16AWG
-IN8.2 (GD) | 10-pincage clamp | 16AWG
+IN8.3 (GP) | 10-pin cage clamp | 16AWG
-IN8.3 (GP) | 10-pincageclamp | 16AWG
+IN8.4 (GD) | 10-pincage clamp | 16AWG
-IN8.4 (GD) | 10-pincage clamp | 16AWG
+IN8.5 (GP) | 10-pin cage clamp | 16AWG
10-pin cage clamp 16AWG

-IN8.5 (GP)
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CAUTION
CROSSING WIRING MUST CONFORM

TO APPROVED RAILROAD
SCHEMATICS.

WHEN INSTALLING B AND N PIN
WIRES, OBSERVE CORRECT

POLARITY OR SEVERE DAMAGE TO
THE A80405 MODULE WILL
OCCUR.USE THE CORRECT
SCREWDRIVER BLADE SIZE TO AVOID
CONNECTOR DAMAGE. FOR WIRE
PREPARATION AND INSERTION
INSTRUCTIONS, REFER TO APPENDIX
B.

Lamp and Bell Wiring to the Lighting Surge Panel

Recommended wire size for L1 and L2 between the Lighting

Surge Panel and the 4000 SSCC power connector is

number 10 AWG.

Recommended wire size between the Lighting Surge Panel
and the Mast Junction Box is number 6 AWG.

The Lighting Surge Panel should be mounted as close as
practical to the 4000 GCP.

WARNING

USE CAUTION WHEN  SETTING
BATTERY VOLTAGE, ESPECIALLY
WHEN USING TEMPERATURE
COMPENSATED BATTERY
CHARGERS:

EXCEEDING 16.5 VDC ON CROSSING
CONTROLLER POWER TERMINALS
MAY RESULT IN INTERMITTENT
FALSE ACTIVATIONS.

EXCEEDING 18 VDC WILL RESULT IN
CONTROLLER DAMAGE.

OBSERVE CORRECT POLARITY WHEN
CONNECTING BATTERY POWER TO
THE B AND N CONTACTS ON THE
CROSSING CONTROLLER
CONNECTOR(S). INCORRECT
POLARITY WILL RESULT IN SEVERE
DAMAGE TO THE A80405 MODULE(S).

Crossing Controller DC Power Connections

The A80405 modules receive power via the Lighting Surge

panel and the CROSSING CONTROLLER connectors as

shown in Figure 181.:

Surge panel provides primary battery surge protection.

Secondary surge protection provided by each A80405
module

Make power connections to each A80405 module via the B

and N contacts of the respective CROSSING

CONTROLLER connectors:

Poly-jacketed 10AWG wire is recommended for DC power

and return between the lighting surge panel and the 4000

GCP.
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Poly-jacketed 6AWG wire is recommended for DC power
and return between the lighting surge panel and the
crossing battery.

Connecting Power at Initial Cutover or After Changes to
Warning Device Wiring

Once the system has booted up, the SSCC3I module has
internal short circuit protection for lamp, bell and gate
control outputs. Therefore, at the initial cutover it is
important to boot up the system prior to connecting external
loads.

After external wiring is complete, the connectors must be
applied as instructed in the following CAUTION before
applying power to the 4000 GCP SSCC3l module(s).

WARNING

DURING THE SSCC3l BOOT-UP
PROCESS AND AFTER ALL WIRING IS
CONNECTED:

THE CROSSING GATES WILL BE
DOWN WITH CROSSING LAMPS
FLASHING AND BELLS RINGING;
A80405 MODULE(S) WILL NOT BE
RESPONSIVE TO CROSSING
CONTROL INPUT FROM THE 4000
GCP. TAKE ADEQUATE PRECAUTIONS
TO WARN ANY PEDESTRIANS,
PERSONNEL, TRAINS, AND VEHICLES
IN THE AREA UNTIL PROPER SYSTEM
OPERATION IS VERIFIED.

CAUTION

THE WIRING AND CONNECTORS MUST
BE APPLIED IN THE FOLLOWING
SEQUENCE TO AVOID DAMAGE:

OPEN THE LAMP, GATE GC CONTROL,
GP INPUTS, GD INPUTS AND BELL
CIRCUITS AT THE SURGE PANEL(S).

VERIFY POLARITY ON POWER
CONNECTOR(S).

CONNECT THE SCREW-LOCK POWER
CONNECTOR FOR EACH SSCC3I
MODULE AND LOCK BY TIGHTENING
SCREWS.

WAIT APPROXIMATELY 40 SECONDS
FOR SSCC3l MODULE(S) TO BOOT UP.

CONNECT THE GC/BELL AND GP/GD
CAGE-CLAMP CONNECTORS FOR THE
APPROPRIATE SSCCa3l.

CLOSE THE LAMP, GATE CONTROL,
GP/GD INPUTS AND BELL CIRCUITS
ON THE SURGE PANEL(S).

180



RELAY INPUT OUTPUT (RIO) MODULE USER
INTERFACE (A80413)

HEALTH LED (YELLOW)
POWER LED (GRN)

DIAGNOSTIC SERIAL FORT
9-PIN D CONMNECTOR, FEMALE ——

MWS_08-06_AB0413

041108

|E.[ e
—

OUT 1 LED (RED) —..
OUT 2 LED {RED) — "0 ours
OUT 3 LED RED; I~3 ourz
OUT 4 LED (RED) — I3 ours
IN 1LED (RED) — ¢ ours
IN 2 LED RED; ™8 w1
IN 3 LED RED; L
IN 4 LED (RED) —.]~Q m3
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~I0 HeALTH
O POWER
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-~ DIAG
9.
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Figure 184: Relay Input Output Module (RIO), A80413

Table 53:
RIO Module LED Descriptions
LED
Name Color Description
OouT 1 Red On — vital Output 1 energized
Off — vital Output 1 de-energized
OuT 2 Red On — vital Output 2 energized
Off — Vital Output 2 de-energized
OuT 3 Red On — vital Output 3 energized
Off — vital Output 3 de-energized
OouT 4 Red On — vital Output 4 energized
Off — vital Output 4 de-energized
IN 1 Red On —vital Input 1 energized
Off — vital Input 1 de-energized
IN 2 Red On — vital Input 2 energized
Off — vital Input 2 de-energized
IN 3 Red On — vital Input 3 energized
Off — vital Input 3 de-energized
IN 4 Red On — vital Input 4 energized
Off — vital Input 4 de-energized
HEALTH | Yellow | Slow (1Hz) — module fully operational
communicating with CPU
Fast (2Hz) — module is not
communicating with CPU
Very Fast (4Hz) — fault detected
within the module
POWER | Green |On steadily when power is applied to
the RIO module
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TRANSFER MODULES (A80406, A80468)

Two transfer modules are available depending on the 4000
GCP system chassis installed:

A80406 Transfer Module - used in the Dual Four Track
Chassis, A80400, and Dual Six Track Chassis, A80460.
A80468 Transfer Module - used on the Dual Two Track

Chassis, A80465.
The Timer Controls, LEDs, and Timer Display on each
module function the same. Refer to Figure 185 and Figure
186 for control, LED and display locations.

WARNING

AT CROSSINGS USING MEFS
XNGO02_00.MEF AND EARLIER, GATES
WILL BEGIN TO LOWER IMMEDIATELY
(WITHOUT GATE DELAY TIME) WHEN
THE TRANSFER SWITCH IS USED TO
SWAP BETWEEN HEALTHY UNITS.
USE CAUTION WHEN TRANSFERRING
CONTROL TO AVOID GATES HITTING
VEHICLES OR PEDESTRIANS.

NOTE

Under normal conditions in the AUTO
Transfer mode, gate delay time will run
when the gates initially operate. If the
trouble continues, the gates will already
be lowered when the Transfer Module
later swaps units.
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Transfer Module User Interfaces

TRAMSFER
Module
ABDMEER

(yer
TIMER DISPLAY
M
CLEAR TIMER T
PUSH BUTTON -8

MAIN LED (RED) —
TIMER TRANSFER SWITCH —
STBY LED (RED) —

'.r.\sm\‘ @

e @ MEALTH
@ POWER

HEALTH LED (YELLOW) —

difs X
POWER LED (GRN) — [ 8
iyl &

&
[ — ]

DIAGHOSTIC SERIAL PORT -
9-PIN D CONNECTOR, FEMALE —

MWS_0B-06_AB0468 e it
04-11-08 = m Hl

Figure 185: Transfer Module A80468, Front Panel

(@)
TRANSFER
Module
A80406
(:v:v.w-\
©CLR
G, MAIN
TIMER DISPLAY —1 —AUTO
~
CLEAR TIMER CR S IBY
PUSH BUTTON —
MAIN LED (RED) —
TIMER TRANSFER SWITCH —
STBY LED (RED) —
w
<
© HEALTH ;
© POWER a
©
<
DIAG I
HEALTH LED (YELLOW) — <
POWER LED (GRN) — N
o
DIAGNOSTIC SERIAL PORT <
9-PIN D CONNECTOR, FEMALE —
@ Made in USA

MWS_08-06_A80406
04-11-08

Figure 186: Transfer Module, A80406, Front Panel

Table 54:
Transfer Module LED Descriptions

LED

Name Color Description

MAIN Red On — Main modules enabled while
Transfer Timer Switch is set to
AUTO or Transfer Timer Switch is
set to MAIN

Off — Main side is currently not
powered

STBY Red On — Standby modules enabled

while Transfer Timer Switch is set

to AUTO or Transfer Timer Switch

is setto STBY

Off —Standby side is currently not
powered

183



APP A - HARDWARE

Table 54:

Transfer Module LED Descriptions

LED
Name Color Description
HEALTH | Yellow | Slow (1Hz) — Module is functioning
normally
POWER | Green | On steadily when power is applied
to the Transfer module

When transfer delay is set using DIP switch S3, the Transfer
Module 4-character display shows the:

set transfer delay time in minutes and seconds
transfer timer delay count down in 1 sec. increments
selected module set (MAIN or STBY)

Table 55:
Transfer Module Timer Display Indications
Indicatio Module
n Mode Meaning State
MAIN Steady |Timer Transfer switch is Main side
set to Main is powered
STBY Steady |Timer Transfer switch is  |Standby
set to Standby side is
powered
MMSS Steady |If the number is not Main or
e.g. 0240 changing, the module is Standby
(2 mins 40 setto AUTO. This side is
secs) represents the powered
programmed transfer time.
MMSS Decrea |If the number is Main or
e.g. 0200 |-sing |decreasing, the module is |Standby
(2 mins 00 setto AUTO. The side is
secs) currently selected side is  |powered
unhealthy and this number
represents the time taken
until a transfer occurs.
MMSS Steady |SWCH shows the module |Main or
alternating has transferred since the |Standby
with CLR button was pressed |side is
SWCH powered
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Table 56:
Transfer Module Timer Controls

Item Function
CLR Clears transfer delay time from counter.
(Clear When pressed during timer countdown:
Timer) Sets the timer to the selected Transfer Delay
push Interval, and
button Initiates immediate transfer of GCP operation

to opposite modules.
Switches MAIN to STANDBY or Switches
STANDBY to MAIN

Timer Three-position toggle switch:

Transfer | MAIN position enables only main module
Switch operation and will not automatically transfer.
AUTO position enables automatic switch over
to opposite set of modules:

transfers from main modules to standby
modules when main module failure is detected,
or

transfers from standby modules to main
modules when standby module failure is
detected.

STBY position enables only standby module
operation and will not automatically transfer. To
switch from one set of modules (MAIN or
STBY) to the other set of modules when the
transfer time is not counting down, move the
switch from AUTO to the desired position
(MAIN or STBY). Then turn switch to AUTO.

Transfer Delay Interval Selection

The transfer delay interval for the transfer modules is set by
the positions of the switch segments on switch assembly 3,
(S3). The switch positions required to set the desired
number of minutes are shown in Table 57; a similar table is
located on each module. The delay range is 0 to 31
minutes, in 1 minute increments. The factory setting is 3
minutes.

L
<
=
@)
x
<
I
<
o
o
<

NOTE

When viewing switch S3 with the transfer
module in the normal operating position,
the orientation of S3 on the A80468
module is inverted compared to the
orientation of S3 on the A80406 module.
This changes the location of switch
position S3-0. Refer to Figure 187 and
Figure 188 for switch position locations.

NOTE

After changing switches on S3, verify timer
setting by switching the timer transfer
switch to AUTO. The transfer time
(MM:SS) will be displayed in minutes and
seconds on the 4-character display.
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Table 57:
Transfer Delay Interval Settings

S3-4

S3-3

S3-2

MINUTES | S3-0 | S3-1

10
11
12
13
14
15
16
17

[ee]
—

(e}
-

o
N

-
N

N
N

™
N

24
25
26
27

28
29
30
31

JAVMAYVYH - V ddV

0is OPEN (UP, away from board)
1is CLOSED (DOWN, towards board)
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Figure 187: Transfer Module, A80406, S3 Switch
Positions
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Figure 188: Transfer Module, A80468, S3 Switch
Positions

Operation Without Transfer Module A80406

To disable the A80406 Transfer Module, remove the
module from the chassis and move the jumper from the
storage position, STG, to the MAIN or standby (STBY)
position (see Figure 189).
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Figure 189: Transfer Module (A80406) Jumper
Positions

Operation Without Transfer Module A80468

To disable the A80468 Transfer Module, remove the
module from the chassis and move the jumper from the
storage position, STG, to the MAIN or standby (STBY)
position (see Figure 190 for all cases except A80475 or
Figure 191 for the A80475).
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Figure 190: Transfer Module (A80468) Jumper
Positions
(All cases except A80475)
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Figure 191: Transfer Module (A80468) Jumper
Positions
(Case A80475 Only)
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APPENDIX B — OPTIONAL REMOTE CALIBRATION AND
REMOTE CROSSING LAMP VOLTAGE ADJUSTMENT
PROCEDURES

Optional remote GCP calibration and Crossing lamp voltage
adjustment may be used as needed. The remote calibration
and adjustment procedures are the same as the other
procedures, except that the person doing the adjustment or
calibration communicates directly with the GCP via VHF
radio. The GCP sends voice options and the person
performing the operation replies via a DTMF keypad on a
VHF radio.

r————"
| 4000 GCP

B12 )
—7— Gl
N2 |

PER FOOT/

TWIST 2 TURNS

ECHELON® LAN
TWISTED PAR
X

ECHELON®LAN
CONNECTOR

POWER CONNECTOR

80276
BOTTOM VIEW

/

TURNS
PER FOOT

TO ANTENNA

USER __ECHELON
o o=

=
oo
82
=z
® 5
o
&

Figure 192: Connecting the VHF Communicator,
A80276

To perform remote calibration and/or lamp adjustment the

following are required:

1. Siemens VHF Communicator (A80276) programmed
and connected to the GCP Echelon LAN.

VHF Communicator is a VHF Radio interface to the
4000 GCP that sends setup and calibration options
to remote radio.

VHF Communicator set to a railroad VHF frequency.

2. Hand-held VHF radio with DTMF keypad.

Person doing remote calibration responds to options
and sends commands to GCP.

Set to same frequency as VHF communicator.
Hardwire test shunt for calibration and appropriate voltmeter
for lamp adjustments.

Obtain a one-time password from the GCP for remote
operation.

Password expires in 60 minutes unless another setting is
selected by user.

Previously during the programming stage, the DOT
Crossing Number must be entered in the Location

P
o
=
<
o
[aa]
4
<
O
Ll
=
o
=
L
o
|
[aa]
o
o
<

189



Information on the SITE INFO screen. During remote
calibration, the DOT number is used to identify that the
proper location is being calibrated.

This section includes flow charts for the commands and
choices used in setup and calibration:

Remote calibration setup

Remote GCP and approach calibration

Remote linearization calibration

Remote crossing lamp voltage adjustment

Remote calibration termination

NOTE

The GCP sends and receives commands
via the VHF Communicator which includes
a half-duplex radio. The radio cannot
receive a reply until it is finished
transmitting. DO NOT send back
responses until the message is completed.

Remote Setup @
GET | EDIT | & ‘

close| PASS | TIMER | Canced

Femate Password: 7148

Remote Setup Timeout: B0 min
[~ Track 1 Remote Setup

[ Track 2 Remote Setup

[ SSCC Remote Setup

IMWS_(08-06_REMOTE_SETUP
04-17-08

Figure 193: Remote Setup Window

Table 58:
Remote Calibration Setup

Step 1 | Select the Setup button from the DT Buttons at
the top of the status Screen.

Step 2 | From the menu that appears, select REMOTE
SETUP.
The Remote Setup dialog box displays.
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Step 3 | Select the GET PASS hutton.
A Push button message appears in the message
box at the bottom of the window.

Step 4 | Press the SEL pushbutton on the front panel of
the CPU module.

The Remote Setup dialog box changes.

A four-digit password appears in the Remote
Password value field (see Figure XXXX).

Check boxes for each used track module and the
SSCC appear below the Remote Password
value field.

Step 5 | Record the four-digit password.
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Table 58:
Remote Calibration Setup

Step 6

If the default 60-minute timeout is not long
enough, select the EDIT TIMER button.
The Set Timer dialog box displays.

Step 7

Using the keypad numbers, enter the required
Setup Timeout value (range 1 — 120 minutes)
into the New Value field.

Step 8

Select the Update button.

The dialog box closes and the Remote Setup
dialog box appears.

The new Remote Setup Timeout value displays.

Step 9

Individually select each field of the Track and

SSCC to be calibrated.

A check appears in the check box of each
selected field.

Step 10

Select the CLOSE button.
The Status Screen displays.

Step 11

To perform an Island Calibration, go to the Island
Calibration screen and record the shunt
placement distance for shunting sensitivity.

WARNING

AFTER PERFORMING REMOTE GCP
CALIBRATION USING THE VHF
COMMUNICATOR, RETURN TO THE
4000 GCP AND VERIFY THAT EACH
CALIBRATION IS PROPERLY
IMPLEMENTED. REVIEW THE
MAINTENANCE LOG OR THE CPU
STATUS LOG AS PART OF THE
VERIFICATION PROCESS.

Table 59:
Remote Calibration

Step 1

Press and Hold the Transmit button of the hand-
held VHF radio.

Step 2

Enter *# followed by the password recorded in
step 5 of Table 58.

Step 3

Release the Transmit button of the hand-held
VHF radio.

An assigned Department Of Transportation
(DOT) number (XXX) is verbally announced.

The Root menu options are announced:

“For location press 1”

“For GCP press 2"

“For SSCC press 3"

“For Help press 4"

Step 4

Press and Hold the Transmit button then Press
2.
GCP is selected.

Step 5

Release the Transmit button.
An “Enter track number” message is announced
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Table 59:
Remote Calibration

Step 6 | Press and Hold the Transmit button.
Enter the track number (N) to be calibrated (N =
1to 6).
Step 7 | Release the Transmit button.

The Track Menu options are announced:
“For GCP calibration press 1"

“For approach calibration press 2"

“For linearization press 3"

“For island calibration press 4"

“To monitor EZ EX press 5”

“To monitor island press 6”

NOTE

Figure 194 through Figure 198 provide a
detailed flow chart of the “Remote User
Interface Menu”.

Table 60:
Remote GCP Calibration

Step 1

To perform the GCP Calibration:
Press and Hold the Transmit button then press 3.
GCP calibration is selected.

Step 2

Release the Transmit button.

The Calibration Menu options are announced:
“To start track N GCP calibration press 1”

“To monitor EZ EX press 2"

Step 3

Press and Hold the Transmit button then Press
1.

Step 4

Release the Transmit button.
“Enter password for DOT XXX” is announced.

Step 5

Press and Hold the Transmit button then enter
the password recorded in step 5 of Table 58.

Step 1

Release the Transmit button.

The following information messages are

sequentially announced:

“Initiating track N GCP calibration”

“Track N GCP calibration in progress”

If GCP calibration passes:

The information messages are concluded with;

“Track N GCP calibration passed”

‘EZis__ "

“‘EXis __ "

The Track Menu options in step 7 of Table 59 are

repeated.

If GCP calibration fails:

The information messages conclude with:

“Track N GCP calibration failed”

The calibration menu of step 2 is repeated.

Refer to Section 7 for troubleshooting

procedures.

When the cause of the failure is corrected, repeat

this procedure starting at step 3.

If the Remote Setup Timeout selected in Table
58 step 6 expires, start again from Table 58
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Table 61: Remote Approach and Linearization
Calibration

Step 1 | Temporarily place a hardwire shunt across the

termination shunt.

For bidirectional installations, use the termination
shunt farthest from the crossing

Step 2 | Press and Hold the Transmit button then Press
2.
Approach calibration is selected.

Step 3 | Release the Transmit button.

The Calibration Menu options are announced:
“To start track N approach calibration press 1”
“To monitor EZ EX press 2"

Step 4 | Press and Hold the Transmit button. Then
Press 1.

Step 5 | Release the Transmit button.
“Enter password for DOT " is announced.

Step 6 | Press and Hold the Transmit button then enter
the password recorded in step 5 of Table 58.

Step 7 | Release the Transmit button.
The following information messages are
sequentially announced:
“Initiating track N approach calibration”
“Track N approach calibration in progress”
If approach calibration passes:
The information messages conclude with:
“Track N approach calibration passed”
“Computed approach distance __ ft"
Record this distance as the first approach
distance.
The Track Menu options in step 7 Table 59 are
repeated.
If approach calibration fails:
The information messages conclude with:
“Track N approach calibration failed”
The calibration menu in step 3 is repeated.
Refer to Section 7 for troubleshooting
procedures.
When the failure is corrected, repeat the
procedure starting at step 3.
If the Remote Setup Timeout selected in Table
58 step 6 expires, start again from Table 58.

Step 8 | Accurately (within 1%) locate the midpoint of the
longest approach and move the hardwire shunt
to that point on the rails.
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Step 9 | Press and Hold the Transmit button and then
Press 4.
Linearization is selected.

Step 10 | Release the Transmit button.

The Calibration Menu options are announced:
“To start track N linearization press 1”

“To monitor EZ EX press 2"

Step 11 | Press and hold the Transmit button then Press
1.

Step 12 | Release the Transmit button.
An “Enter password for DOT ___ " directive is
announced
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Table 61: Remote Approach and Linearization
Calibration

Step 13 | Press and hold the Transmit button and then
enter the password recorded in step 5 of Table
58.

Step 14 | Release the Transmit button.
The following information messages are
sequentially announced:
“Initiating track N linearization”
“Track N linearization in progress”
If linearization passes:
the information messages conclude with:
“Track N linearization passed”
“Linearization number "
Record this number as the first approach
value.
The Track Menu options, step 7, Table 59, are
repeated.
If approach linearization fails:
The information messages are concluded with:
“Track N linearization failed”
Release the Transmit button.
The calibration menu from step 10 is
repeated.
Refer to Section 7 for troubleshooting
procedures.
When the failure is corrected, repeat the
procedure from step 10.

Step 15 | Remove the hardwire shunt from the track.

Step 16 | If the approach is unidirectional or simulated
bidirectional, go to step 38.

If the track is bidirectional and the measured
distance to the other termination shunt is within
10 % of the first approach go to step 17.
Otherwise, if distance is clearly shorter, go to
step 38.

Step 17 | Temporarily place a hardwire shunt across the
termination shunt of the other approach.

Step 18 | Press and Hold the Transmit button then Press
2.
Approach calibration is selected.

Step 19 | Release the Transmit button.

The Calibration Menu options are announced:
“To start track N approach calibration press 1”
“To monitor EZ EX press 2"
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Step 20 | Press and Hold the Transmit button. Then
Press 1.

Step 21 | Release the Transmit button.
“Enter password for DOT " is announced

Step 22 | Press and Hold the Transmit button then enter
the password recorded in step 5 of Table 58.
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Table 61: Remote Approach and Linearization
Calibration

Step 23 | Release the Transmit button.
The following information messages are
sequentially announced:
“Initiating track N approach calibration”
“Track N approach calibration in progress”
If approach calibration passes:
The information messages conclude with:
“Track N approach calibration passed”
“Computed approach distance __ ft”
Record this distance as the second
approach distance value.
The Track Menu options in step 7 of Table 59
are repeated.
If approach calibration fails:
The information messages conclude with:
“Track N approach calibration failed”
The calibration menu in step 3 is repeated.
Refer to Section 7 for troubleshooting
procedures.
When the failure is corrected, repeat the
procedure starting at step 3.
If the Remote Setup Timeout selected in Table
58 step 6 expires, start again from Table 58.

Step 24 | Accurately (within 1%) locate the midpoint of
this approach and move the hardwire shunt to
that point on the rails.

Step 25 | Press and Hold the Transmit button and then
Press 4.
Linearization is selected.

Step 26 | Release the Transmit button.

The Calibration Menu options are announced:
“To start track N linearization press 1”

“To monitor EZ EX press 2"

Step 27 | Press and hold the Transmit button then Press
1.

Step 28 | Release the Transmit button.
An “Enter password for DOT ___ " directive is
announced

Step 29 | Press and hold the Transmit button and then
enter the password recorded in step 5 of Table
58.
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Table 61: Remote Approach and Linearization
Calibration

Step 30 | Release the Transmit button.

The following information messages are
sequentially announced:
“Initiating track N linearization”
“Track N linearization in progress”
If linearization passes:
the information messages conclude with:
“Track N linearization passed”
“Linearization number "
Record this number as the second
approach linearity value.

The Track Menu options, step 7, Table 59, are
repeated.

If approach linearization fails:
The information messages are concluded with:
“Track N linearization failed”
Release the Transmit button.
The calibration menu from step 10 is
repeated.

Refer to Section 7 for troubleshooting

procedures.

When the failure is corrected, repeat the
procedure from step 10.

Step 31 | Remove the hardwire shunt from the track.

Step 32 | If the Lin Steps value for the second approach
is greater than or the same as the value
recorded for the first approach in step 14,
record the Lin Steps value.

Go to step 38.

If the Lin Steps value for the second approach
is less than the value recorded in step 14, return
to the bungalow and select the EDIT button of
the track Linearization calibration menu.

The Linearization Steps dialog box displays.

Step 33 | Enter the Lin Steps value recorded for the first
approach in step 14 into the New Value field
using the keypad numbers and select UPDATE.
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Step 34 | Select the GCP APP button.
The GCP Approach Window appears.

Step 35 | Select the EDIT button.
The Computed Approach Distance dialog box
appears.

Step 36 | Enter the computed approach distance (Comp
Dist) value recorded for the first approach in
step 5 into the New Value field using the
keypad numbers and select UPDATE.

The Calibration Select Window appears.

Step 37 | Verify that the computed approach distance
(Comp Dist) and the linearization steps (Lin
Steps) values recorded for the first approach in
steps 14 and 30 are the same as those
displayed on the Calibration Select window
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Table 61: Remote Approach and Linearization
Calibration

Step 38 | Enter the distance and linearity values recorded
for the first and second (if applicable)
approach(es) on the CALIBRATION VALUES
history on page 21 of the Application History
card.

Step 39 | This completes Approach and Linearization
calibration.

To record the reason for the Calibration and

store it in the Maintenance log, select the ADD

LOG ENTRY button.

Type any notes about the calibration and select
OK to save the entry.

Table 62:
Remote Island Calibration

Step 1 | Temporarily install a hardwire shunt beyond the

island receiver rail connections.

Place the shunt at the distance recorded in Table
58, step 12.

Step 2 | Press and Hold the Transmit button then press
6.
Island calibration is selected.

Step 3 | Release the Transmit button.

The Calibration Menu options are announced:
“To start track N island calibration press 1”
“To monitor island signal level press 2"

Step 4 | Press and Hold the Transmit button then press
1.

Step 5 | Release the Transmit button.
An “Enter password for DOT
announced

message is

Step 6 | Press and Hold the Transmit button and enter
the password recorded in step 5 of Table 58.

Step 7 | Release the Transmit button.

The following information messages are
sequentially announced:

“Initiating track N island calibration”

“Track N island calibration in progress”

If island calibration passes:

The information messages conclude with:
“Track N island calibration passed”

“Island signal level n” (where n is around 100).
The Track Menu options in step 7 Table 59are
repeated.

If island calibration fails:

The information messages conclude with:
“Track N island calibration failed”

Release the Transmit button.

The calibration menu from step 3 is repeated.
Refer to the Maintenance and Troubleshooting
section for troubleshooting procedures.

When the failure is corrected, repeat the
procedure starting at step 2.
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Step 8 | Remove the hardwire shunt.
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NOTE

Before performing the remote lamp
voltage adjustment procedure, the
crossing controllers must be inactive; i.e.
gates up, lamps off, and bell off. If a train
approaches during lamp adjustment, the
crossing controllers will activate and the
lamps will flash.

Table 63:
Remote Lamp Voltage Adjustments

Step 1 | Press and Hold the Transmit button. Press 3.
The remote SSCC menu is selected.

Step 2 | Release the Transmit button.

The SSCC Menu options are announced:
“SSCC 1 press 17

“SSCC 2 press 27

“Crossing press 3"

Step 3 | Press and Hold the Transmit button. Then
Press 1.
The SSCC Lamp 1 Menu is selected.

Step 4 | Release the Transmit button.

The SSCC 1 Lamp Menu options are
announced:

“Lamp 1 press 1”

“Lamp 2 press 2”

“Lamp 1 voltage press 3"

“Lamp 2 voltage press 4"

Step 5 | Press and Hold the Transmit button. Then

Step 8 | Release the Transmit button.

“SSCC 1 Lamp 1 Voltage” is announced,
followed by:

“up 1 volt press 1"

“up one-half volt press 2"

“up one-tenth volt press 3”

“down 1 volt press 4”

“down one-half volt press 5”

“down one-tenth volt press 6”

SSCC 1 lamp 1 output is on and steady.

Press 3.
5 Step 6 | Release the Transmit button.
> “SSCC 1 lamp 1 voltage ___ volts” is
& announced
3 Step 7 | Press and Hold the Transmit button. Then
L Press *.
g The SSCC 1 Lamp 1 Voltage Menu is
i selected.
x
o
o
o
<

Step 9 | Press and Hold the Transmit button. Then
Press the number required to appropriately
increment the voltage level at lamp 1.
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Table 63:
Remote Lamp Voltage Adjustments

Step 10

Release the Transmit button.
“SSCC 1 lamp 1 voltage volts” is
announced.

Step 11

Repeat step 9 and 10 until the specified

voltage reading is obtained at lamp 1.

Measure the voltage at lamp 1 using the
correct meter (see Section 8).

Step 12

Press and Hold the Transmit button. Then
Press *.
The SSCC 1 Lamp Menu is selected.

Step 13

Release the Transmit button.

The new lamp 1 voltage value is saved.

The lamp 1 output is turned off.

The SSCC 1 Lamp Menu options are
announced:

“Lamp 1 press 1”

“Lamp 2 press 2”

“Lamp 1 voltage press 3"

“Lamp 2 voltage press 4"

Step 14

Press and Hold the Transmit button. Then
Press 4.

Step 15

Release the Transmit button.

“SSCC 1 lamp 2 voltage __ volts” is
announced

Step 16

Press and Hold the Transmit button. Then

Press *.

The SSCC 1 Lamp 2 Voltage Menu is
selected.

Step 17

Release the Transmit button.

“SSCC 1 Lamp 2 Voltage” is announced,
followed by:

“up 1 volt press 1”

“up one-half volt press 2"

“up one-tenth volt press 3”

“down 1 volt press 4”

“down one-half volt press 5”

“down one-tenth volt press 6”

SSCC 1 lamp 2 output is on and steady.

Step 18

Press and Hold the Transmit button. Then
Press the number required to appropriately
increment the voltage level at lamp 2.

Step 19

Release the Transmit button.
“SSCC 1 lamp 2 voltage __ volts” is
announced.

Step 20

Repeat steps 18 and 19 until the specified

voltage reading is obtained at lamp 2.

Measure the voltage at lamp 2 using the
correct meter (see Section 8).
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Table 63:
Remote Lamp Voltage Adjustments

Step 21

Press and Hold the Transmit button. Then
Press *.
The SSCC 1 Lamp Menu is selected.

Step 22

Release the Transmit button.

The new voltage value is saved.

The lamp 1 output is turned off.

The SSCC 1 Lamp Menu options are
announced:

“Lamp 1 press 1”

“Lamp 2 press 2”

“Lamp 1 voltage press 3"

“Lamp 2 voltage press 4"

Step 23

Press and Hold the Transmit button. Then
Press *.
The SSCC Menu is selected.

Step 24

Release the Transmit button.

The SSCC Menu options are announced:
“SSCC 1 press 17

“SSCC 2 press 27

“Crossing press 3"

Step 25

Press and Hold the Transmit button. Then
Press 2.

Step 26

Release the Transmit button.

The SSCC 2 Lamp Menu options are
announced:

“Lamp 1 press 1”

“Lamp 2 press 2”

“Lamp 1 voltage press 3"

“Lamp 2 voltage press 4"

Step 27

Repeat steps 5 through 20 for SSCC 2.

Table 64:
Completing Remote Calibration

Step 1

Repeat all remote procedures for each track
module selected in the Remote Calibration
steps.

Step 2

To terminate the remote session:
Press and Hold the Transmit button then press
*HH.

Step 3

Release the Transmit button.
The remote setup is finished

Step 4

Return to the bungalow and check the Status
log to ensure that the tracks were correctly
calibrated. To access the Status Log, press the
History Button on the display, then select Status
Log.
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REMOTE USER INTERFACE MENU

NOTES:

1. Island signal levels, EZ values, EX values, and
linearization numbers are shown as examples

4000 GCP only. Actual values may vary.
Setup (Procedure 6-7) 2. When an invalid password is received, the menu
system is disabled for 30 seconds. When the
¢ menu system is reactivated (after 30 seconds),
(Calibration the correct password must be entered to
enabled & continue.

w

track selected) . Material within quotation marks is announced
‘ when a signal designated by a solid arrow head

*# plus Valid is received.
Password 4. Material within quotation marks is not
(see notes 5 & 6) announced when a signal designated by an

open arrow head is received.

“DOT is n" 5. A password must be preceeded by an asterisk
OTisn (*) and a number symbol (#) to be accepted as
o valid.
"DOT is invalid"

o

After a valid password is entered, the system

(n = programmed will respond with the DTMF tones for "*##".

DOT crossing

number. 7. Entering "*##" at any time during remote
invalid = no DOT operation returns the function to the initial Start
crosssing number position.

programmed.)

?

1

L.J

Root Menu

"For Location press 1.

For GCP press 2.

2
For SSCC press 3.
Track Menu
For Help press 4." Sheet 2
— *
Sheet 2
Sheet 4
— 3
SSCC Menu
Sheet 4

"To repeat any
menu press #.
—— 4 —» To Navigate up
one menu level
press *.
To exit remote
setup press *##."

[5109,0°™  *Unknown

Command"”

z
o
'_
<
o
o
-
<
O
w
'_
o
=
Y
@
|
o
Q
Q
<

4KHNDBK_FIG_21
11-08-05

Figure 194. Remote User Interface Menu, Sheet 1
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"Track N island
signal level 0."
(see note 1)

Oto9

|— 6 —»| "Press any key to
monitor island
[4— *— signal level."
.,
]
* — 5 "Press any key to
Track Menu . monitor EX EZ."
Root Menu ‘-
Sheet 1 ) ”F(," GCP B ‘
calibration press 1. # 0to 9
For approach ‘J ¢
calibration press 2. "Track N EZ 100
EX98."
"Unknown [€7.8,9,0— Forlinearization (see note 1)
Command" press 3.
For Island
calibration press 4.
) —1,2,3,4
To monitor EZ EX
press 5.
"No tracks Calibration Menu
are primed." To monitor Island Sheet 3
press 6."
Root Menu T
Sheet 1 l«— *
No
Calibration Menu
Sheet 3
Root Menu t
z Sheet 1
®) v Yes
- es
<
@
m .
5 1106 Is selection a
< primed track?
@]
= .
o]
E Root Menu * No
4 !
| Sheet 1 "
0 Enter track ]
& number" Invalid
< Track
710 9,0-¥ "Invalid
Selection"

Figure 195: Remote User Interface Menu, Sheet 2
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Track Menu

Sheet 2
1,2,3,4
‘ Track Menu Track Menu
— “Track N EZ 100 Sheet 2 Sheet 2
# ..
< EX 98.
or
|—2—>»| "Track Nisland
signal level 200."
(see note 1)
“Linearization
[—6 to 9,0 ¥ M number 100"
Calibration Menu Unknown (see note 1)
Command"
Track Menu “Island si?nal
Sheet 2 level 0
(see note 1)
if linearization
if island
calibaration
g if GCP "Track
: calibration N <type>
(see note 1) passed"
“To start
Track N <type>
press 1" ., if approach
(see Menu Notes Paf;‘;”‘”d "Invalid calibration
elow, u
) entered” Password I
"To monitor EZ EX X ‘ * "Computed
press 2." 30 Sec See invalid approach
(promptis only timeout ~ Note 2 password distance
present for | v | XXXX feet"
GCP calibration)
(Start 30 second
"To monitor Island password timer)
signal level press 2." |g— «
(prompt is only "Enter password
present for for DOT XXX"
Island calibration)
Track Menu
Menu Notes: Yes valid password Sheet 2
1. N=#1thu6 (see note 6)
2. <type>=2thrud
as follows: Valid "Initiating "Track
1= GCP calibration — track N [» N<
- DOT? type>
2 = approach calibration <type>" in progress” =
3 = linearization o
4 = Island calibration =
No <
v o
o
|
"Unable to perform <
le—{ <type>. DOT O
Number is not set" w
|_
3
"Track w
N <type> @
timed out" |
m
"Track &
N <type> <
failed"

Track Menu
Sheet 2

Figure 196: Remote User Interface Menu, Sheet 3
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APPENDIX C - CHANGING DISPLAY MODULE SOFTWARE
USING THE FLASH CARD

NOTE

Changing Display Module Software
applies only to those Model 4000 GCPs
using Display Modules, P/N A80407-01 or
P/N A80407-02 using Display Terminal
(DT) software version 4.6.0 or earlier. If
the Model 4000 GCP has a Display I
Module, P/N A80407-03 using DT
software version 4.8.0 or newer, follow the
procedures outlined in Appendix C -
Display DT USB Wizard

The installation of software on the Display Module is a two-
part process.

The DT Display Module software must be copied to a
CompactFlash® card.

The DT software must be installed in the Display Module
using the CompactFlash® Card and CompactFlash® to
PCMCIA adapter (CompactFlash® PC Card Adapter).

INSTALLING SOFTWARE ON THE DT

Installation of DT to Compactflash® Card

Tools Needed:

CD containing DT Display software

CompactFlash® Card (minimum 32 MB)

CompactFIash® PC Card Adapter (if needed)

Computer equigped with one of the following:

CompactFlash™ Card slot

Peripheral device with a CompactFIash® Card slot
(CompactFIash® Reader)

A PC Card slot (use CompactFlash® Card Adapter)

NOTE

CompactFlash® Cards up to 2 GB may be
used for this application. However, any
CompactFIash® Card used must be
formatted for FAT (FAT 16) file format. In
Windows® XP, go to My Computer and
select the CompactFIash® Card. From the
File menu select Format>FAT.

Insert CompactFIash® Card into computer/adapter and
confirm using Windows Explorer that the CompactFIash®
Card is available.

Insert CD into CDROM drive. If auto run does not start the
installation program, use Windows Explorer and navigate to
the Setup.exe located on the installation CD. Start the
Setup.exe application.

Select the drive identified as the CompactFlash® Card as
the destination folder when prompted. Select Finish when
done.

WIZARD
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Using Windows Explorer, navigate to the drive identified as
the CompactFlash™ Card. Using the Mouse, select the
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WIZARD

[a)]
o
<
O
T
<
LL
'_
(@)
|
O
o
o
<

CompactFIash® Card with a right click and select “Eject” in
the popup menu. Confirm that no error messages are
produced.

Remove the CompactFlash® Card from the computer. If a
CompactFIash® PC Card Adapter was used, remove
adapter and CompactFIash® Card together.

Installation of DT from Compactflash® Card to A80407
Display Module

Tools Needed for A80407 Display Module:

CompactFlash® Card with DT files

CompactFlash® PC Card Adapter

Remove the A80407 Display Module from the GCP chassis.

Access hole in top of
Display Module

MWS_08-06_DISP_MODULE
04h-16-08

Figure 199:
Top of Display Module A80407-01, -02, and some -03

Locate boot DIP switch and turn off number 2 switch on
A80407 Display Module (number 1 switch should already be
off). See figure above.

Insert adapter with CompactFlash® Card into PCMCIA slot.
See figure below.

Figure 200: Display Module with CompactFlash® Card
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Insert A80407 Display Module into appropriate slot in GCP
chassis.

After the Display Module boots up, a stylus calibration
screen will display (white screen with a target in the middle).
Tap the target firmly and accurately at each location on the
screen. The target will continue to move until the screen is
aligned. When the screen displays “Time limit: ...”, tap
anywhere to store the settings.

After stylus calibration screen closes, the following dialog
should display:

DT Install Phase 1 m
_,f' + OT installation Phase 1
r 1 completa,

To continue DT
installation:

+ Remove the ABD407
Display Module and
storage card.

« St boot dipswitch:
switch 1 to off,
switch 2 to on,

+ Renlace storage card and
ABD407 Display Module.

Figure 201: DT Install Phase 1 Window

Follow the instructions on the dialog. Note that the adapter
with CompactFlash® Memory card (Storage card) must be
returned to the PCMCIA slot.

After the A80407 Display Module boots up again, the
following dialog should display:

DT Installation Phase 2

Welcome to the Diagnostic Terminal (DT)
installation program. This will install DT
on the AB0407 Display Module.

« Check selections below before continuing.
« Select Mext ko continue,

D Select ko remove all DT support Files
' {(MCF, etc., DT will download again)

g Select to remove all user files
' (logs, configuration files, etc.)

| Mext = | | Cancel |

Figure 202: DT Installation Phase 2 Window

It is recommended that all files be removed (select both
options). Select “Next >” when ready. Select “Yes” for
confirm dialog (this will start installation).

After several minutes, a dialog should display that indicates
installation is complete. Select Finish when ready. Remove
CompactFlash® Card and adapter from A80407 Display
Module. Replace the Display Module to start DT.
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GLOSSARY
Advance
Preemption:

Advance
Preemption
Time:

AND:

AND ENABLE:

AND 1 XR:

AND 2 thru 8:

Approach Clear
EZ Value

Approach Clear
Time

ATCS:

BIDAX

BIDAX TO RX

BIDAXTO TX

CCN:

CDL:

APPENDIX D — GLOSSARY

Notification of an approaching train is
forwarded to the highway traffic signal
controller by railroad equipment in
advance of activating the railroad active
warning devices.

This period of time is the difference in
the Maximum Preemption Time required
for highway traffic signal operation and
the Minimum Warning Time needed for
railroad operation.

AND circuits require all inputs to be
energized for the output to be energized.

An internal function that can be used to
‘connect’ an input to an AND circuit.

The AND function that controls the local
crossing. Is equivalent to the XR relay.

Internal functions that are used to
combine inputs.

The EZ value setting that is programmed to
keep a directional stick set during
Bidirectional DAX (BIDAX) operations; the
directional stick is held while the train exits
the approach. The Approach Clear EZ is set
where the BIDAX system'’s approach
terminates in the outer approach of the
adjacent bi-directional DAX system.

The length of time, measured in seconds, that
is set in Bidirectional DAX (BIDAX)
operations that allows the directional stick to
be held until the maximum speed train clears
the bidirectional approach.

Advanced Train Control System — An

industry standard used in the 4000 GCP
for communications.

Bidirectional Downstream Adjacent
Crossing

Programming window used when the
PSO track connections are located on
the Receive side of the crossing.

Programming window used when the
PSO track connections are located on
the Transmit side of the crossing.

Configuration Check Number — The 32
bit CRC of the configuration data.

Control Descriptor Language — The
programming language used by
application engineers to customize the
operation, settings, and behavior of a
SEAR II/lli.
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GLOSSARY
CHK:

CHK EZ:

CIC:

Computed
Approach
Distance:

CP:

CRC:

CRTU:
DAX:

DAX Direction

DIAG:

Directionally
Wired

Directional Stick

Logic

DOT Number:

Drop Delay

CHECK receiver on a track module
connected to transmit wires that perform
track wire integrity checks.

Check EZ is a signal value compared to
main receiver EZ that is useful in
troubleshooting.

Chassis Identification Chip - A non-
volatile memory chip that is installed
adjacent to the ECD on the GCP
backplane. Stores site specific
information for both Main and Standby
operations.

The track approach length calculated by
the GCP. The calculated distance
between the wire connections on the ralil
and the termination shunt connections.

Communications Processor — One of two
microprocessors on the CPUII+ module,
processes external communications for
the GCP 4000.

Cyclical Redundancy Check - Used to
determine that data has not been
corrupted.

Cellular Remote Telemetry Unit

Acronym for Downstream Adjacent
Crossing (Xing). DAX outputs are used
to send prediction information from an
upstream GCP to a downstream GCP
when insulated joints are in the approach
circuit.

The software parameter that tells the
system which direction to transmit the
DAX signal in BIDAX applications, i.e., to
the TX side or to the RX side of the
crossing.

Diagnostic

Setting used to enable the GCP to
determine train direction.

The logic function used to determine
direction of train movement. The output
of this function is used to
activate/deactivate associated signal
systems.

Department Of Transportation crossing
inventory number assigned to every
highway-railroad crossing that consists
of six numbers with an alpha suffix.

An internal delay time between when a
function is ordered off and when it actually
de-energizes.
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GLOSSARY
DT:

DTMF:

ECD:

Echelon:

EGOM

Enhanced
Detection:

Entrance Gate:

EX:

Exit Gate:

Diagnostic Terminal — The Diagnostic
Terminal (DT) is an Siemens developed
Windows® based software that can run
on the Display Module or on a PC, which
allows the user to perform programming,
calibration, and troubleshooting.

Dual Tone Multi-Frequency - The tones
on a telephone or radio keypad.

External Configuration Device — The
non-volatile memory device on the GCP
backplane used for storing the module
configuration file.

A Local Area Network, LAN, used by the
4000 GCP.

Exit Gate Operating Mode — A dynamic
mode in which the exit gate operation is
based on the presence and detection of
vehicles between the stop bar or
entrance gate and the exit gate.

User selectable process that detects
nonlinear fluctuations in track signal due
to poor shunting and temporarily
switches the track module from predictor
to motion sensor.

A gate used at the entrance to a
highway-railroad grade crossing, which
is designed to release and lower by
gravity from the full vertical position to
the horizontal position under a loss of
power condition or when the control
energy (GC) is removed.

The EX value is a numerical indication of
track ballast conditions relative to the
leakage resistance between the rails. A
value of 100 represents hominal good
ballast. A value of 39 represents very
poor ballast.

A gate used at the exit from a highway-
railroad grade crossing with Four
Quadrant Gates to restrict wrong
direction vehicular movements, which is
designed to raise by gravity from the
horizontal position to a vertical position
great enough to allow vehicle clearing
under a loss of power condition or when
the control energy (GC) is removed.
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GLOSSARY
FAR GATE:

Field Password

Flash Memory:

Gate Delay
Period:

GC:
GCP:

GCP APP:

GCP CAL:
GCP LIN:
GD:

GFT:

GP:

GU:

Highway-
Railroad Grade
Crossing
Advance
Warning Sign:

On the same surge panel, the ‘far gate’
is the flashing light signal or gate with the
largest voltage drop in the cable circuit.
In general, if both signals have the same
number and type of lamps and the same
size cable conductors, the ‘far gate’ is
the location with the longest cable run.
The ‘far gate’ circuit on the surge panel
does not have an adjustable resistor in
series with L1 and L2 that provides
voltage adjustment.

The password set that allows field
maintenance personnel access to field
editable parameters.

A type of non-volatile memory that can be
reprogrammed in-circuit via software.

The programmable time period from when the
lights begin to flash until the gates begin
to descend.

Gate Control

Grade Crossing Predictor — A train
detection device used as part of a
highway-railroad grade crossing warning
system to provide a relatively uniform
warning time.

GCP Approach length calibration into a
hardwire shunt located at the termination
shunt.

GCP Calibration into a termination shunt.

Approach Linearization calibration into a
hardwire shunt located at the 50% point
on the approach.

Gate Down, input energized when gate
arm is horizontal.

Ground Fault Tester — An optional
external device connected to the
Echelon LAN that constantly monitors up
to two batteries for ground faults and
indicates battery status to the

SEAR2I.

Gate Position — Input energized when
gate is vertical.

Gate Up — Used in a user defined
SEAR?2I application program, (the same
as GP).

A traffic control sign (round yellow sign
with RR and a black X) placed by the
highway agency in advance of many
highway-railroad grade crossings
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GLOSSARY
Healthy:

Hz:

iLOD:

Interconnection:

10 or I/O:
ISL:

ISL CAL:
kHz:

LAMP 1
VOLTAGE:
LAMP 2
VOLTAGE:

LAN:

Linearization:

Linearization
Steps:

LOS:

Lumped Load:

MAIN:

MBT:

The GCP system, modules and track
circuit are operating as intended. Health
is generally indicated by a yellow LED
flashing at 1 Hz (approximately the same
flash rate as the FLASH SYNC on a
controller or a flashing light signal).
Unhealthy conditions are indicated by
faster flash rates (2 Hz and 4 Hz) or a
dark Health LED.

Hertz — Common reference for cycles
per second or flashes per second.

Intelligent Light Out Detector — used for
measuring lamp current.

The electrical connection between the
railroad active warning system and the
traffic signal controller for the purpose of
preemption.

Input/Output
Island
Island calibration

Kilohertz — 1000 Hz or 1000 cycles per
second.

Voltage on 1L1 or 2L1 lamp output of the
crossing controller module, SSCC3lI.

Voltage on the lamp 1L2 or 2L2 lamp
output of the crossing controller module,
SSCCal.

Local Area Network — A limited network
where the data transfer medium is
generally wires or cable.

The linearization procedure
compensates for lumped loads in the
GCP approach that affects the linearity
(slope) of EZ over the length of the
approach.

A calibration value that allows the GCP
to compensate for non-linear EZ values
within the approach circuit.

Loss of Shunt — Commonly due to rust
and / or rail contamination. LOS timers
provide a pick up delay function.

A section of track that has a lower ballast
resistance than the rest of the approach
because of switches, crossings,
contamination, etc.

The primary GCP Modules (CPU, Track,
and RIO Modules) that are in a dual
GCP chassis.

Abbreviation for Master Boot file
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GLOSSARY
MCEF:

MEF:

MS:

MTSS:

NEAR GATE:

OCCN:

OCE:

Offset Distance:

Out Of Service:

Pac File:

PCN

Pick Up Delay:

Module Configuration File — The GCP
application logic file.

Module Executable File — The GCP
executive software program.

Motion Sensor — A train detection device
used as part of a highway-railroad grade
crossing warning system to provide a
detection of a train approach.

Mini Trackside Sensor — A device
located in the gate mechanism that
combines input information from gate
contacts, bell, and gate tip sensor and
sends the information to the

SEAR2I.

On the same surge panel, the 'near gate'
is the flashing light signal or gate with the
lowest voltage drop in the cable circuit.
In general, if both signals have the same
number and type of lamps and the same
size cable conductors, the 'near gate' is
the location with the shortest cable run.
The 'near gate' circuit on the surge panel
has an adjustable resistor in series with
L1 and L2 that provides additional
voltage adjustment.

Office Configuration Check Number —
The 32 bit CRC of the configuration data,
excluding items that are protected by the
Field Password.

Office Configuration Editor — The PC
version of the DT that can be used to
create configuration package files (Pac
files) for the GCP 4000 system.

The distance between the track circuit
connections of the remote GCP (sending
DAX information) to the island track
connections of the UAX GCP (receiving
the information).

The process for taking one or more GCP
approach circuits and / or approach and
island circuits out of service.

A GCP 4000 configuration Package File
that can either be created in the office
using the OCE, or downloaded from a
GCP 4000 system via the CP

PSO Check Number (PCN) is used to track
changes due to re-calibration and
adjustments made to key PSO setup
variables.

An internal delay time between when an
input receives the signal to pickup and
when it actually responds.
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POK:

Positive Start:

Preemption:

PRIME:

PSO-II, PSO-II,
PS04000:

RADIO DAX:

RIO:
RS232:
RTU:
RX:

RX Wire Side
Connection

SEAR2|
Application
Program:

Simultaneous
Preemption:

SIN:

Spread
Spectrum:

SSCC:
SSR:

Standby:

Stick EZ

Power Off Indication

Activate crossing devices when EZ level
is less than a programmed value.

The transfer of normal operation of traffic
signals to a special control mode.

PRIME may be de-energized by a
Track’s prime predictor, UAX, advance
preempt, and/or island, if zero offset is
selected.

Different models of Siemens’s Phase Shift
Overlay - a track circuit (transmitter at
one location and receiver at another
location) that supplies track occupancy
information for crossing warning devices
and other train or vehicle detection
systems.

DAX information transmitted via Spread
Spectrum Radio or other
communications devices.

Relay Input Output Module

Industry standard serial port.

Remote Telemetry Unit

Receive

Used in multiple BIDAX operation. This
setting enables the system to transmit
DAX signals to the Receive Wire side of
the crossing.

Programming for SEAR2I that controls
alarms.

Notification of an approaching train is
forwarded to the highway traffic signal
controller unit or assembly and railroad
active warning devices at the same
time.

Site (Subnode) Identification Number - A
twelve-digit ATCS address representing
the module as a subnode on the
network.

A method of radio transmission in which
the transmitted energy is evenly spread
over the complete bandwidth of the
radio, resulting in a low RF profile.

Solid State Crossing Controller

Spread Spectrum Radio — A radio that
utilizes spread spectrum

transmission.
The GCP Backup Modules (e.g., CPU,

Track, and RIO modules) that are in a
dual GCP chassis.

The value below which a BIDAX output or
Occupation Code (Code C) is transmitted
after prediction has begun.
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GLOSSARY

Stick Release
Time

Supervisor
Password

TCN

True RMS
AC+DC:

TX:

TX Wire Side
Connection

UAX:

USB Port:
USB Drive:

VHF
Communicator:

VLP:

WAG

WAMS:

The length of time, measured in minutes, that
is set in Bidirectional DAX (BIDAX)
operations that allows the directional stick to
be held while the train is on the

approach.

The password set that allows application
design personnel access to office editable
parameters.

Track Check Number (TCN) is used to track
changes due to re-calibration and
adjustments made to key Track Modules
specific setup variables.

A scale on a multimeter that measures
the effective combined AC and DC
portions of the total voltage. Used to
measure the pulsed output of a crossing
controller.

Transmit

Used in multiple BIDAX operation. This
setting enables the system to transmit
DAX signals to the Transmit Wire side of
the crossing.

Acronym for Upstream Adjacent
Crossing (Xing). UAX inputs are used to
receive prediction information from an
upstream GCP as inputs to a
downstream GCP when insulated joints
are in the approach circuit.

Universal Serial Bus Port

A memory device that plugs into a USB
port which is commonly called flash drive
or memory stick.

Communications device used for remote
operations and calibration as well as
data communications.

Vital Logic Processor — One of two
microprocessors on the CPUII+ module,
processes GCP vital system logic.

Wayside Access Gateway — The
Siemens A53457 assembly converts
Echelon® messages to Ethernet
messages allowing Siemens equipment
to use Ethernet Spread Spectrum radios
A53325 for communications. WAG
assembly A53457 also converts Echelon
received messages to RS232 messages
allowing the system to use modems for
communication between Siemens
equipment.

Wayside Alarm Management System —
An office based application that
communicates with and receives data
from specially equipped crossings.
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WCM:

Wrap:

Z Level:

Wayside Control Module — The Safetran
A53105 assembly that centrally controls
the functions of a Wayside
Communications Package (WCP).

Common reference for a track circuit, or
combination of track circuits that extend
to or beyond the limits of a GCP

approach, which provides train detection.

Used to signify that a certain system
function is being overridden based upon
the state of a vital input.

An Island calibration value. A calibrated
island will have a nominal Z Level of
approximately 250. The Z Level
approaches 0 when shunted.
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APPENDIX E — GCP DISPLAY TERMINAL OPERATIONS

Beginning in version 5.0.7, expanded capabilities are
available for use with the Display Terminal (DT). The DT
can still be used to program as it was in earlier versions and
the functionality of the top row buttons remains largely as it
was before as well. However, there are new methods
available to program and exercise the full functionality of the
Model 4000 GCP. The areas affected by these changes are
as follows:

Programming — which is either done by use of the following
buttons:

Classic DT — the typical main menu and sub-menu
pages present in earlier versions of the DT.

Express DT — an abbreviated set of menus that allows
users to quickly place a Model 4000 GCP into
operation.

Configuration — a set of buttons that allow quick access to
specific portions of the menus to configure the following
items:

SEAR

Internal 10

Comm

SSCC Setup

Track Setup

Chassis Setup

Calibration and Adjustment — which allows the user to
perform the following operations:

Calibration

SSCC testing and operation

Out of Service operation

Diagnostics and Review

Diagnostics — provides status of GCP components

Logs — access to all system logs

Tools — stylus calibration screens

PROGRAMMING

As with earlier versions, programming begins by selecting a
button on the Track View window.

o a0 535 ot st

Track 1 [IsD) Trackz

E2: 100 EZ: 100

EX: 95 EX: 99
Speed: --mph |Speed: — mph

PSO 2 PS03

RX1: Code A RX1: Code A
RXZ: Not Used RX2: Mot Used
TX: Code A TX: Code A
Isl: Not Used Isl: Not Used

AND (T}
System  [sscc @@
| |Ready

Figure 203: The Track View Window

Select the Main button, and the Main programming window
opens.
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1--

Out OF Serv.

Classic DT | ExpressDT

Rl= 28

Internal I0 Comm

.25 £
TrackSetup | Chassis Set.

061 MAIN_MENU
D104

Figure 204: The Main Programming Window

To program the GCP, select either the Classic DT or the
Express DT button.

The Classic DT Button

Selecting the Classic DT button opens the Main Program
window.

X |¢(@p| | ae
LS| PREY | MEXT LU0
MAIN PROGRAM menu

1 TEMPLATE programeming

2 BASIC configuration

3 PREDICTORS confiquration
A G programming

5 ISLAND progranming

6 AND tracks configuration
T ADVANCED programming
H SECC programming

9 10 assigiment

10 STAR parogramming

11 SITE programming

T4 B, 2 e
MWS_08-06_MNPRGMMNU_MCF2A
03-27-08

Figure 205: MAIN PROGRAM menu Window

Program the Model 4000 GCP using the Main Program
window as in earlier DT versions

The Express DT Button

The Express Programming Menu allows users to quickly
and easily place a Model 4000 GCP into operation with
minimal effort.

To use the Express Programming menu, select the Main
button.

When the Main Program Window opens, select the Express
DT button

Express: Module Configuration Window

When the Express button is selected, it opens the Express:

Module Configuration Window

Once the user has left the Express: Module Configuration

window, the standard appearance of all Express

Programming windows depicts the configured Track and

RIO modules listed across the top of the window as active

buttons. PSO modules and unused modules are inactive

and grayed out. They cannot be selected.

Across the bottom of all Express Programming windows are

the following buttons:

Back — This button returns the user to the last screen in the
order of presentation. If the user navigates into the menu
from a Configuration and Programming button, it will not
return the user to the Main Programming Menu. To return
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to the Main Programming Menu, the user must select the
Main button.

Main — This button returns the user to the Main
Programming window.

Trk View — This button returns the user to the Track View
window, which is the top level DT window.

Next — The Next button navigates the user to the next menu
in the queue.

Express: Module Configuration

Template: 1A:6 Trk Bi

Module 3:
Module 4:
Meodule 5:
Module 62
Module 7
Module &
sear used: [T

o &
Main || TricWiew
14:6 Trk Bi

D61 B DXPRESS. MOD_CONFIG
10510

Figure 206: The Express: Module Configuration Window

The Express: Module Configuration Window is the top level
window of the Express Programming menu.

The Express: Module Configuration Window allows rapid
selection of Template, Track/PSO/RIO module
assignments, SSCC utilization and SEAR utilization.

Once the modules have all been configured, select the Next
button to open the Express: Chassis Config #1 window.

Express: Chassis Config #1 Window

Express: Chassis Config #1
b b
T1 T2 RZ R3

* Preempt Logic: _

ATCS Site Id

Location

146 Trk Bi

D81 0_EXPRESS_CHASSIS_CONFIG_|
00510

Figure 207: The Express: Chassis Config #1 Window

The Express: Chassis Config #1 is the window that opens
when the Chassis Set. Button on the Main Program Menu'’s
Configuration and Programming section is selected.
The Express: Chassis Config #1 allows users to select
whether or not Preempt Logic is used with each Track
Module.

It also allows the setting of the ATCS Site Id, Time, and
Location information into the system.

When the Next button is selected, the Express: Chassis
Config #2 Window opens.
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Express: Chassis Config #2 Window

assis Config #2

b
RZ R3

* Ms/GCP Restart Used: [CENI

181 0_XPRESS_CHASSIS CONFIG_1
oD

Figure 208:
The Express: Chassis Configuration #2 Window

The Express: Chassis Config #2 Window is used to enable
or disable MS/GCP Restart.

When the Next button is selected, the Express: track “n”
configuration window opens.

Express: track ‘n’ configuration Window

Express: track 1 configuration

ms,/Gep operation: [N
GCP Freq Category: [EULET] J
GCP Frequency: m

Approach

06-1 0_DXPRESS_TRACK_N_CONFIG
M50

Figure 209:
The Express: Track “N” Configuration Window

The Express: track “n” configuration window is the window
that opens when the Track Setup Button on the Main
Program Menu’s Configuration and Programming section is
selected and the Track Options window is further selected.
The Express: track “n” configuration allows the user to
program the Track Module for operation.

When the Next button is selected, the Express: track “n”
options #1 window opens.

Express: track ‘n’ options #1 Window

Express: track 1 options #1

] b
1 1z RZ R3

Post Joint Detn Time: R

* adv appr Predn: [IIIN

Cancel Pickup Delay: RUIER
* positive start: (N

* Sudden Shnt Det Used:

S
Trkview
18:6 Trk Bi

D6-10_EXPRESS TRACK_N_OPTIONS |
B

Figure 210:
The Express: Track “N” Options #1 Window
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The Express: track “n” options #1 window allows users to
set perform advanced programming on the Track Module.
When the Next button is selected, the Express: track “n”
options #2 window opens.

Express: track ‘n’ options Window

Express: track 1 options #2

*  Low E2 Detection Used: [
ms/GEP Ctrl 1P used: [

Low Ex Adjustment: [EZ]|
MS/GCP Restart EZ Level: B0

14:6 Trk Bi

06-10_DXPRESS. TRACK_N_OPTIONS_1
010510,

Figure 211:
The Express: Track “N” Options #2 Window

The Express: track “n” options #2 window allows users to
complete advanced programming of the Track Module.
When the Next button is selected, the Express: track “n”
pred select window opens.

Express: track ‘n’ pred select Window

Express: track 1 pred select

Frime Used:
Dax A Used:
Dax 8 Used: [
pax € used: [T

ax b used: [N
pax E Used: [T
Dax F Used: _
Dax G Used: _

Prmpt Used: B{<3

14,6 Tk Bi

DB 0_EXPRESS_TRACK_W_PRED_SELECT
P

Figure 212:
The Express: Track “N” Pred Start Window

The Express: track “n” pred window allows users to program

the Prime Prediction, the seven DAX’s and allows the user

to program basic Preemption if that option was not selected

earlier.

At this point, the selections made in this window determine

which window will open when the Next button is selected. If:

Prime is enabled, then the Express: track “n:", Prime
window opens

Any of the DAX’s are selected, then the Express: track “n”,
Dax A-G opens in alphabetically sequential order.

Preempt Used is enabled, then the Express: track “n”,
Preempt window opens.

If none of the above options are selected, then the Next
button will open the Express: track “n”, Island window
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Express: track ‘n’ Prime Window

Express: track 1, Prime

e
RZ R3

Prime Warning Time:

* Prime Dffset Distance:

ort |
switch Ms 2 Leve!: [T
[Pred |

*  Prime MS/GCP Mode:

- LS IEV Mot Used |
Prime Pickup Delay: m
prime switch to Ms: [T

&7
TrkView
18:6 Trk Bi

81 0_E
005

55 TRACK_N_PRIME

Figure 213: The Express: Track “N”, Prime Window

The Express: track “n”, Prime window allows the user to
program Prime Prediction Offset when an Island is not used.
The Next button acts as described in the bullets above.

Express: track ‘n’, Dax A — G Window

Express: track 1, Dax A
b
RZ R3
Dax & Warning Time: [T
* Dax A Offset Distance: [N
switch Ms £z Level: I
* Dax AMS/GCP Mode: RS
i Dax A Enable: m
Dax A Pickup Delay: m
Pickup Delay Mode: m
Dax & switch to Ms: [EIIET

1406 Tk Bi |

06-10_DXPRESS_TRACK_N_DAX_A-G
010510

Figure 214: The Express: track “n”, DAX A-G Window

The Express: track “n”, DAX A-G window allows the user to
program DAX's for use.
The Next button acts as described in the bullets above.

Express: track 1, Preempt

Express: track 1, Preempt

Prmpt Warning Time: [[ETRS0
* Prmpt Offset Distance: m

switch ms £2 Level: [ETIIN
* prmpt Ms/GCP Mode: [

L Prmpt Enable: m
Prmpt Pickup Delay: [[ETEESN
preempt switch to Ms: [T

D1 0_EXPRESS TRACK_N_PREEMPT
00510

Figure 215: The Express: Track “n”, Preempt Window

The Express: track “n”, Preempt window allows the user to
program Preemption when Traffic Signals are near the
crossing.

The Next button will open the Express: track “n”, Island
window.
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Express: track ‘n’ Island

Express: track 1, Island

Island Used: m
Island Connection: m
Island Distance: m
Isl Frequency: m

Pickup Delay (25 +): m

* 1slEnable IP Used: ]

1406 Tik B

DB-10_EXFRESS TRACK_N_ISAND
00510

Figure 216: The Express: Track “N”, Island Window

The Express: track “n”, Island window allows the user to
fully program the system when an Island is associated with
a Track Module.

If two or more Track Modules are configured, the Next
button will advance the user to the next module in
sequential order to begin programming of that track.

If only one Track Module is configured, or once the last
Track Module has been configured, when the Next button is
selected, the Express: AND Config window opens.

Express: AND Config Window

Express: AND Config

anp 1 xR used: SN

AND 4 Used: 0]

an 5 used: [EENE]
anp 6 used: |EETIN

anp 7 used: ([T
anp 8 used: [EEII]

14:6 Trk Bi

£6-10_DAPRESS_AND_CONFIG
0510

Figure 217: The Express: AND Config Window

The Express: AND Config window allows the user to
program the AND 1 — 8 functionality of the Model 4000
GCP.

If AND 1 XR was enabled, when the Next button is selected,
the Express: AND 1 XR window opens.

If AND 1 XR was not enabled, but other AND functions were
enabled, when the Next button is selected, the Express:
AND “n” window opens.

If no AND functionality was enabled, when the Next button
is selected, the Express: Track “n” I/O window opens.

WARNING
AND FUNCTIONALITY IS CRITICAL TO
PROPER WARNING SYSTEM

OPERATION. USERS MUST ENSURE
THAT AND FUNCTIONS ARE
PROPERLY PROGRAMMED.

PROGRAMMING
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Express: AND 1 XR Window

b b s
T T2 RZ R3

AND R Tra Prime

AND 1 XR Tra Prime

AND able used: [0

AND ap Used: I}

<~ iy G =
Back Main |} TrkView Next

186 Trk B

061 0_DXPRESS_AND_1_XE
010510

Figure 218: The Express: AND 1 XR Window

The Express: AND 1 XR Window allows the user to
program the AND 1 XR functionality to any and/or all
configured Track Modules.

If additional AND functions were enabled, when the Next
button is selected, the Express: AND “n” window opens.

If no other AND functionality was enabled, when the Next
button is selected, the Express: Track “n” I/O window opens.

Express: AND ‘n’ Window

Express: AND 3

b b
1 T2 RZ R3

AND 3 Track 1: [T

LUVER EEF ot Used |

+ anD 3 Enable Used: (RN
anp 3 wrap used: (I

lamTkE

Figure 219: The Express: AND “N” Window

The Express: AND “N” Window allows the user to program
the AND “N” functionality to any and/or all configured Track
Modules.

When the Next button is selected, the Express: Track “n” I/1O
window opens.

Express: Track ‘n’ I/O Window

b b b
1 12 RZ R3
0 T1 RX BIDAX Stick
D P502 R¥1 Code C
Preempt Health
Not Used
<~ o &7 =
Back Main | TrkView Next
[14:6 Trk Bi

06-11_DAPRESS_TRACK_|-00
010518

Figure 220: The Express: Track “N” 1/0 Window
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The Express: Track “N” I/O Window allows users to
program inputs and outputs.

If RIOs have been programmed for use, when the Next
button is selected each RIO window in sequence will open.

Express: RIO ‘n” Window

Express: RID 2 [;O

146 Trk Bi

08-10_EXPRESS_RIO_N_I-0
(=T

Figure 221: The Express: RIO “N" Window

The Express: RIO “N” Window allows users to program any
and/or all configured RIO inputs and outputs.

This is the last window in the Express Programming
window. When the Next button is selected from here, it
opens the Express: Module Configuration window.

SEAR Programming and Operation

Selecting the SEAR button opens the SEAR Configuration
Window.

REPOAT | REPORT |

MWS_DE-06_SEAR_TOP
41108

Figure 222: The SEAR lli Top Level Window

For information relating to SEAR lli programming and
planning procedures, refer to Siemens’s SEAR lii Internal
Event Recorder Field Manual, SIG-00-08-13.

CONFIGURATION

Selecting the Configuration Buttons opens the Classic DT
windows required for the desired function.

PROGRAMMING
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The Internal 10 Button

Selecting the Internal IO Window opens the ADVANCED:
internal I/O 1 window

& ADVANCED: internal 1/0 1 L]

Pass Thrus | No

Int.LSets Not Used
Int.1 Set by Mot Used
Int2 Sets Mot Used
Int.2 Set by Mot Used
Int.3 Sets  MNot Used
Int.3 Set by Mot Used
Int4 Sets  Not Used
Int.4 Set by Mot Used

MWS_08-06_ADVANCED_INTERNAL_1-O_1
06-24-08

Figure 223: The ADVANCED: internal I/O 1 Window

Selecting the NEXT button will open the ADVANCED:
internal I/O 2 window. Continued selection of the NEXT
button will progress through the subsequent menus of the
Classic DT menu.

The Comm Button

Selecting the Comm Button opens the GCP 4000 —
Communication Menu Window.

s

Disconnect

9] B

Reset Mod. | Install SW

=~

ATCS Addr.

G

Track Yiew

Figure 224: The GCP 4000 Communication Menu
Window

The functions of the buttons on the GCP 4000
Communications Window are as described in Siemens’s
Model 4000 Grade Crossing Predictor Field Manual, SIG-
00-08-10 in the section titled Diagnostic Terminal —
Installing software on GCP 4000.

The SSCC Setup Button
Selecting the SSCC Setup Button opens SSCC Window.

(<] S5CC ©
*Gates Used | ves

S5CC1+2 GPs Coupled  Yes

Min Activation 0sec

Rmt Activation Cancel 2 min

Bell On Gate Rising No

Mute Bell On Gate Down No
[*SSCCIV Controller Used  No

MWS_08-06_SSCC
06-24-08
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Figure 225: The SSCC Window
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Selecting the NEXT button will open the SSCC 1 window.
Continued selection of the NEXT button will progress
through the subsequent menus of the Classic DT menu.
The Track Setup Button

Selecting the Track Setup Button opens the GCP 4000
Express Programming Options window.

Py
P+

Figure 226:
The GCP 4000 — Express Programming Options
Window

Selecting the buttons on the GCP 4000 — Express

Programming Options window opens the associated

windows as stated:

Track Options — Express: track 1 configuration (See Page
224)

Island Options — Express: track 1, Island (See page 227)

Predictor Options — Express: track 1 pred select (See Page
225)

The Chassis Set. Button

Selecting the Chassis Set. Button opens the Chassis: Adv.
Preempt window

o

Figure 227: The Chassis: Adv Preempt Window

Selecting the NEXT button opens the remaining Chassis:
windows in succession (i.e., Chassis: Location and Date,
Chassis: MS Restart, Chassis: AND Config, and Chassis:
AND 1 XR).

CALIBRATION AND ADJUSTMENT

The top row of buttons displayed on the Main Menu is used
for Calibration and Adjustment of the track circuit.
The Calibration Button

Selecting the Calibration Button opens the Calibration
Select Window.

PROGRAMMING
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The Calibration Select Window

Trk | | |Tra(
V'ew GCP HPP LIN lSL P50

Calibration Select

EZ: 100
Ex: 95

Comp Dist: 2023 Feet
Lin Steps: 100

AND (T3
System  |sscc @ @
|Ready

Figure 228: The Calibration Select Window

Operation of the Calibration function of the Model 4000
GCP is as described in pages 18 — 34.

The SSCC Button

Selecting the SSCC Button opens the GCP 4000 — SSCC
Menu Window.

GCP 4000 - 330C Menu. E

™ &
LampSetup | SSLL Tests

wwwww

Figure 229: The GCP 4000 — SSCC Menu Window

Selecting the Lamp Setup Button opens the Lamp Setup
window, which is described on pages 40 — 42.

Selecting the SSCC Tests Button opens the Test Setup
window, which is described in pages 46 — 48.

The Out of Serv. Button

Selecting the Out of Serv. Button opens the Out of Service
window.

..mrma-nm &

& ¢
| Llose  Main  PSO

Track 1

Ts O e
eEaiG ]

005 Contred: 4000 Case DOS

GCP In Service Bl In Service

Figure 230: The Out of Service Window

Operation of the Out of Service function is as described in
Siemens’s Model 4000 Grade Crossing Predictor Field
Manual, SIG-00-08-10, Out of Service Feature (See pages
94 - 98).
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DIAGNOSTICS AND REVIEW

The Diagnostics and Review section is comprised of three
buttons:

Diagnostics

Logs

Tools

The Diagnostics Button

Selecting the Diagnostics button opens the GCP 4000
Diagnostics window.

|
ey
Module 10 | AND Detail § OR Detail
H= & ¥
Internal 10 | System 10 | ATCS Com
£ o
SW Info  |LogicStates | Statistics
13 n e
SystembDiag] Track Diag | Rec E2/EX

G

Track Yiew

08-10_DIAG
DI-BaD

Figure 231: The GCP 4000 Diagnostics Window

The Module 10 Button
Selecting the Module 10 button opens the Module 10
Window. When selecting this button on the DT, it opens a
tab for each slot on the case, starting with Slot 1.

P

Hattery
| remmv |

[ souy |

emperature
[ sawmoc |

: |s
&@EEEQP‘

NIVS_06-06_SLOT 190
M0

Figure 232: The Model 4000 GCP Slot 1 IO Window

When selecting this button on a computer based DT, the
window appears as follows:
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The AND Detail Button

Selecting the AND Detail button opens the AND Detail View
window.

00 etad view

W08 A CHTRVER
oeiton

Figure 234: The AND Detail View Button

The OR Detail Button
Selecting the OR Detail button opens the OR Detail View
window.

B ||| [+ O
Cluse | Uy | Do Mode | View

CoR-1
®oR 2

O Detail View '

uuuuu

Functionality of the OR logic is explained in Section 6 of
Siemens’s Microprocessor Based Grade Crossing Predictor
odel 4000 Family Application Guidelines, SIG-00-08-06.
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The Internal IO Button

Selecting the Internal IO Button opens the Internal States
View Window. This window reflects the status of all
assigned Internal 10 parameters.

B (]| [
Close | 10 | Do Fode View

|@Inr.1:AND 1 XR Sets Vital Link 110 1
DInt.2:T1 Prime Sets Vital Link 1 1P 2

:T1 Island Sets Vital Link 1 TP 3
@ Int.4:HOT AND 1 XR Sets Vital Link 119 4

Inkesnal States View

08 IUTLIPAL SIAILS LW
[ty

Figure 236: The Internal States View Window

Functionality of the Internal 10 is explained in Section 6 of
Siemens’s Microprocessor Based Grade Crossing Predictor
Model 4000 Family Application Guidelines, SIG-00-08-06.

The System 10 Button

Selecting the System 10 Button opens the System 10 View
Window. This window reflects the status of all assigned
System IO parameters.

=P R AT =]
Close | U | Down Mode  View

[m
1.1:4000 Case 0OS 1P
2.1:0ut OF Service 1P 1
2.2:0ut Of Service 1P 2

7.2:6D 1.2
746D 1.1
37.5:60 1.1

[Systerm 10 View Input

mmmmm

The ATCS Com Button

Selecting the ATCS Com Button opens the ATCS
Communication Link Window.

ATCS Communication

2o

P 0BT COMME
41408

Figure 238: The ATCS Communications Window
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The SW Info Button

Selecting the SW Info Button opens the Card Version
Window.

ok
{ Srabom Y rmation -~
Mechde Type: 1
MEF Wersion: NOEh) 00T
PMEFICF (1 k)
MUT e )

L -1
IOk Sery. CheckMip: 0

GO0 Do
B @400
[MCFCRC: LRI

wn
[Cordy Chexk Hoanber:  (FRCRRSY

verbosey L
o N
[y

T .1
VEF B L]
S00TCO0E DMunber: VEEZADED
[SOCTCO0E Ch 1%

(502 1 WP %
<

[
[

Figure 239: The Card Versions Window

The Logic States Button

Selecting the Logic States Button opens the Logic States
Window.

Erter the First and Last States -

First Logic State:

]
Last Logic Gtate: 50D

Backspace| C
7 g8 9
4 5 E
1 2 3
0
’TI Cancel I
08-06_OGIC_STATES

052710

Figure 240: The Logic States Window

The Statistics Button

Selecting the Statistics Button opens the DT Statistics
Window.

DT Statistics 3

X|l>
CLOSE| TYPE | RENEW| CLEAR

Invalid DT Packets Rx
valid DT Packets Rx 5231
DT Packets Tx 22238

0806 DT_STATISTICS
052710

Figure 241: The DT Statistics Window
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The System Diag Button

Selecting the System Diag button opens the System
Diagnostics window.

System Diognesiics

S-SV L0 AR 1%

Figure 242: The System Diagnostics Window

The Track Diag Button

The Track Diag button opens a window that greatly
resembles the System Diagnostics window, but reflects only
data pertaining to that individual track.

The Rec EZ/EX Button

Selecting the Rec EZ/EX button will open a series of dialog
boxes that verify that recording should start or stop. When
started, a text file is populated until the stop button is
selected. For further information refer to pages 148-150.

The Sniffer Button
Selecting the Sniffer Button opens the Sniffer Window.
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Figure 243: The Sniffer Window
The Logs Button
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Figure 244: The Logs Window

When the Logs Button is selected, it opens the Logs
Window. The following buttons appear on the Logs Window:
Train Log

Maint. Log

Status Log

Diag Log

Download All

SEAR
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The Train Log Button
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Figure 245: The Train Log Window

Refer to the information presented accompanying Figure 19
and Figure 20 for an explanation of the purpose and
utilization of the Train Log.

The Maint. Log Button

<no maintenance log entriess lz'

[ <]
Clase

] EIEI
Figure 246: The Maint. Log Window

Refer to the information presented accompanying Figure 21
for an explanation of the purpose and utilization of the
Maint. Log.

The Status Log Button

X Prul |G (| B9 |

\End of the log
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Figure 247: The Status Log Window

Refer to the information presented accompanying Figure 22
for an explanation of the purpose and utilization of the
Status Log
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The Diag Log Button
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Figure 248: The Diag Log Window

The Diag Log Window reflects the DT connection data
stored onboard the system.

The Download All Button
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Figure 249: The Download All Window

The Download All Window is used to select which active
elements present on the system will be downloaded into the

log.
The SEAR Button

SEAR
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{8l Configuration Report
& Systern Report
HBReset Report
8 Application Report:
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Figure 250: The SEAR Reports Window

Selecting the SEAR button from within the Logs Window wiill
open the SEAR Reports Window.

The Tools Button

Selecting the Tools Button opens the Tools Window. The
user may calibrate the DT Stylus when using this command.
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The Stylus Ca. Button

B

Stylus Cal.
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Figure 251: The Stylus Cal. Window

Selecting the Stylus Cal. Button opens the Stylus Cal.
Window. There are two tabs that appear when the Stylus
Properties window opens:

Double-Tap

Calibration

The Stylus Properties Button

Stylus Properties n m m
Double-Tap ICahbrat\Dﬂ

Double-tap this grid to
set the double-tap
sensitivity for both the

speed and physical
distance betwesn taps.

Double-tap this icon to
test your double-tap
settings. If this icon
doesn't change, adjust

your settings using the
grid above,

08-10_DT_STVLLIS_PROPERTIES_ DT
051810

Figure 252: The Stylus Properties — Double-Tap
Window

The Stylus Properties — Double-Tap tab allows the user to
adjust the DT to accept typical double strikes with the stylus.

Stylus Properties n m u
[ Dguble:rap] Calibration
r If your device isn't
D responding properly to your
— taps, you may need to
recalbrate your screen,

To start the recalibration process, tap
Recalibrate,

05-10_DT_STYLUS_PROPERTIES,
051810

Figure 253: The Stylus Properties — Calibration Window

The Stylus Properties — Calibration window is the default tab
that appears when the Stylus Cal. Button is selected. This
tab allows the user to recalibrate the DT Screen with the
stylus by selecting the Recalibrate Button.
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The Recalibrate Button
| |

ess and briefly hold stylus on the center of
peat as the target moves around the scree
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Figure 254: The Stylus Calibration Window

The Stylus Calibration Window opens after the Recalibrate
button on the Stylus Properties — Calibration window is
selected. It allows the user to calibrate the stylus location
with a target in five separate locations.
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Siemens Rail Automation Corporation
939 S. Main Street
Marion, Kentucky 42064
(800) 626-2710
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