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PROPRIETARY INFORMATION

The material contained herein constitutes proprietary and confidential information, and is the intellectual
property of Siemens Mobility, Inc. (Siemens) protected under United States patent, copyright and/or
other laws and international treaty provisions. This information and the software it describes are for
authorized use only, and may not be: (i) modified, translated, reverse engineered, decompiled,
disassembled or used to create derivative works; (ii) copied or reproduced for any reason other than
specific application needs; or (iii) rented, leased, lent, sublicensed, distributed, remarketed, or in any way
transferred; without the prior written authorization of Siemens. This proprietary notice and any other
associated labels may not be removed.

TRANSLATIONS

The manuals and product information of Siemens Mobility, Inc. are intended to be produced and read in
English. Any translation of the manuals and product information are unofficial and can be imprecise and
inaccurate in whole or in part. Siemens Mobility, Inc. does not warrant the accuracy, reliability, or
timeliness of any information contained in any translation of manual or product information from its
original official released version in English and shall not be liable for any losses caused by such reliance
on the accuracy, reliability, or timeliness of such information. Any person or entity that relies on
translated information does so at his or her own risk.

WARRANTY INFORMATION

Siemens Mobility, Inc. warranty policy is as stated in the current Terms and Conditions of Sale
document. Warranty adjustments will not be allowed for products or components which have been
subjected to abuse, alteration, improper handling or installation, or which have not been operated in
accordance with Seller's instructions. Alteration or removal of any serial number or identification mark
voids the warranty.

SALES AND SERVICE LOCATIONS

Technical assistance and sales information on Siemens Mobility, Inc. products may be obtained at the
following locations:

SIEMENS MOBILITY, INC. SIEMENS MOBILITY, INC.

2400 NELSON MILLER PARKWAY 939 S. MAIN STREET

LOUISVILLE, KENTUCKY 40223 MARION, KENTUCKY 42064

TELEPHONE: (502) 618-8800 TELEPHONE: (270) 918-7800
FAX: (502) 618-8810 CUSTOMER SERVICE: (800) 626-2710
SALES & SERVICE: (800) 626-2710 TECHNICAL SUPPORT: (800) 793-7233
WEB SITE: www.usa.siemens.com/rail-manuals  FAX: (270) 918-7830

FCC RULES COMPLIANCE

The equipment covered in this manual has been tested and found to comply with the limits for Class A
digital devices, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in a commercial environment.
This equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the
user will be required to correct the interference at his/her own expense.
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NOTES, CAUTIONS, AND WARNINGS

Throughout this manual, notes, cautions, and warnings are frequently used to direct the reader’s
attention to specific information. Use of the three terms is defined as follows:

|A CAUTION|

NOTE

WARNING

INDICATES A POTENTIALLY HAZARDOUS SITUATION WHICH, IF NOT
AVOIDED, COULD RESULT IN DEATH OR SERIOUS INJURY.
WARNINGS ALWAYS TAKE PRECEDENCE OVER NOTES, CAUTIONS,
AND ALL OTHER INFORMATION.

CAUTION

REFERS TO PROPER PROCEDURES OR PRACTICES WHICH IF NOT
STRICTLY OBSERVED, COULD RESULT IN A POTENTIALLY
HAZARDOUS SITUATION AND/OR POSSIBLE DAMAGE TO
EQUIPMENT. CAUTIONS TAKE PRECEDENCE OVER NOTES AND ALL
OTHER INFORMATION, EXCEPT WARNINGS.

NOTE

Generally used to highlight certain information relating to the topic under
discussion.

If there are any questions, contact Siemens Mobility, Inc. Application Engineering
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ELECTROSTATIC DISCHARGE (ESD) PRECAUTIONS

Static electricity can damage electronic circuitry, particularly low voltage components such as the
integrated circuits commonly used throughout the electronics industry. Therefore, procedures have been
adopted industry-wide which make it possible to avoid the sometimes invisible damage caused by
electrostatic discharge (ESD) during the handling, shipping, and storage of electronic modules and
components. Siemens Mobility, Inc. has instituted these practices at its manufacturing facility and
encourages its customers to adopt them as well to lessen the likelihood of equipment damage in the field
due to ESD. Some of the basic protective practices include the following:

e Ground yourself before touching card cages, assemblies, modules, or components.

o Remove power from card cages and assemblies before removing or installing modules.

e Remove circuit boards (modules) from card cages by the ejector lever only. If an ejector lever is
not provided, grasp the edge of the circuit board but avoid touching circuit traces or components.

e Handle circuit boards by the edges only.

e Never physically touch circuit board or connector contact fingers or allow these fingers to come in
contact with an insulator (e.g., plastic, rubber, etc.).

e When not in use, place circuit boards in approved static-shielding bags, contact fingers first.
Remove circuit boards from static-shielding bags by grasping the ejector lever or the edge of the
board only. Each bag should include a caution label on the outside indicating static-sensitive
contents.

e Cover workbench surfaces used for repair of electronic equipment with static dissipative
workbench matting.

e Use integrated circuit extractor/inserter tools designed to remove and install electrostatic-
sensitive integrated circuit devices such as PROM'’s (OK Industries, Inc., Model EX-2 Extractor
and Model MOS-40 Inserter (or equivalent) are highly recommended).

e Utilize only anti-static cushioning material in equipment shipping and storage containers.

For information concerning ESD material applications, please contact the Technical Support Staff at 1-
800-793-7233.
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MODEL 4000 GCP OVERVIEW

CHAPTER 1 - MODEL 4000 GCP OVERVIEW

1.1 SYSTEM CONFIGURATIONS

The 4000 Grade Crossing Predictor (GCP) is a modular microprocessor-controlled predictor system that
is deployed to continually monitor the approach(es) to railroad grade crossings and to control the lamps,
gates and bells associated with those crossings. It also has provision for an optional plug-in SEAR event
recorder. The Model 4000 GCP is available in several case configurations.

1.2 STANDARD FEATURES

The Model 4000 GCP can have up to 6 Track Modules for train detection, with each Track Module
having nine track predictors that are configurable as motion sensors or predictors. The Track Module
Prime Predictor is generally used for control of local crossings. The Track Module DAX A through DAX G
Predictors are generally used for control of remote crossings. The Track Module Preempt Predictor is
generally used for interconnection with traffic signal systems. Each track module has two vital inputs and
two vital outputs. In addition to predictors, each track module is capable of providing a multifrequency
island circuit.

Using internal crossing controller(s), the GCP can control the bells and gates of a crossing and up to 40
amps of lights. Each SSCC llli module has 5 vital inputs. The GCP can utilize internal PSO Modules that
have the ability to detect train direction on a bidirectional track circuit that allows the control of remote
crossings (DAXing). Each PSO Module has three vital outputs and two vital inputs. The GCP can utilize
RIO modules to extend I/O capability via the RIO’s four vital inputs and four vital outputs. The GCP is
available with redundant Main/Standby operation for CPU, Track, PSO, and RIO modules.

The GCP can perform independent event recording, using the SEAR Ili. The SEAR lli options include

programmable alarms and automated performance of crossing test functions. The GCP generates test
result reports in several formats. The GCP also interfaces to the Wayside Alarm Management System
(WAMS) and Rail Fusion.

The GCP utilizes Echelon communications for radio DAXing to other locations via spread spectrum radio
and single person calibration and monitoring using a VHF communicator. The GCP has a display module
for configuration, monitoring and troubleshooting the system.

121 GCP CASE CONFIGURATIONS

The 4000 Grade Crossing Predictor (GCP) System is available in the following case configurations:

A80445 Single Track, Figure 1-1
A80455 Basic Crossing, Figure 1-2.
Single Five Track, A80440, Figure 1-3
Dual Two Track, A80465, Figure 1-4
Dual Three Track, A80475, Figure 1-5
Dual Four Track, A80400, Figure 1-6
Dual Six Track, AB0460, Figure 1-7

The features of each configuration are given in Table 1-1.
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Table 1-1: Case Configurations

Case Configuration
Feature

80445* | 80455 80440 80465 80475 80400 80460

Track Modules ltrack |ltrack |1to5 lor2 1to3 lto4 lto6
tracks tracks tracks tracks tracks
Main/ Standby no no no yes Yes yes yes
Transfer System
Internal SSCC llli no 0,1o0r2 [0,10r2 |0,10r2 |no 0,1o0r2 |0,10r2
Crossing Control*
Internal SEAR lli no no yes yes yes yes Yes
Recorder
Internal PSO no no 0,1,20r3|00r1 Oorl 0,1,2o0r |0,1,20r3
Module? 3
/0 Expansion3 no no 0,1or2 Oorl 0,1,or2 |0,1,20r |0,1,20r3
3

Echelon LAN yes yes yes yes yes yes yes
Functions
1 SSCC Illi module controls Gates, Flashing Light Signals and Bells
2Phase Shift Overlay (PSO) Module can be used in lieu of Track Module in the 1%, 3, and/or 4"
track slot
®Relay Input Output (RIO) Module can be used in lieu of Track Module in the 2™, 5™ and/or 6" track
slot
*The A80445 Single Track configuration may utilize the A80500 DiagView Display Unit to provide
the user with a Display Terminal (DT).

For a detailed description of the various cases and modules, refer to Section 10, Case and Module
Descriptions.

1-2
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



MODEL 4000 GCP OVERVIEW

AIE

EEHHMEHE@

Ime Lz
Q0 By B0
on TT
GO B & 2
an B E
] B

A3415—

b
ﬁn_

et R
(AT

R 'Sl EM E NSTﬂ':ﬂ'!r.sna

Maode
ASD4IE
—

= g

000000000 {7y

]

P x

FTREER
o -

20 o200

-----

=N

[
Qfﬂﬂ'%ﬂ'
Sy G
SR
[l=
=
9 O
SIEMENS|
Made inlUSA
L ABOS0D ]
= HSIEMENS
(D]
L]
2550
[
Vo] EDC

Figure 1-1: A80445 Single Track Configuration and A80500 Diag View Display Unit

Document No.: SIG-00-08-06

Version: D

1-3

APRIL 2010 (REVISED SEPTEMBER 2021)



MODEL 4000 GCP OVERVIEW

=N

e L F|
oo 58
GO TT
o] | =N
GolF™:E
Hl =

QOO CQo000 0QCoOoC0R00
<
W

280888

|@@@@@§

TS LEFET0 I

&0

o0 an
&0 oo
0 o

i

an

E INI r;:
e m
if

FL1 L2 LleaJl.\JL\J'

GRA 2E

OSSN
!Ei‘fﬂﬂ'-‘ ox

by 400
s
Srows g

-

-

o ¥ oo jm an j\al
ROWE _J 0 0ff = 0] =
com1 Y oo ja,-,- o0 jia_z
i | 0 of| 2= talall 1 Lol
o1y fulls| j\-.- inlal jia:’
HMTE_J | 2] o o] 4=
oo j\.'.: Lalnl 335_4
o of| 4= o o|| 1=
on j\-.- 00 j'\as
o o) = o o) e
ingl TH | SIEMENS'
» . | . ] Made in 1A
TRACKA 101 M2 AED4EE
m L RACH 'u
Modua feeid - i ~—{SIEMENS
LERDL BERAAE Moo =
— — C semne | 1] azoaze ==
. M1 M1
= : 0 Femc B Wz 8 Nz
e | & | s | gi
% ‘. 8o 8\5@ 8\55=~
O e
« DHO 0 D caxe oL gkl
109G Qe Ose Q= s
Sg 14 EMEAERIS a.'._l':ﬁ BGE 8 oz
SR . N
ET‘::‘ L NE 2 T
& o
Qo
0 HeaL K CA
Q cior B s 8 v
N e el [ E |7-
L =n =n P == =1 : Cis E Wi
i a
~
[ —  e—| — —
X Ei,l,._m e l%l@ liey

L

Document No.: SIG-00-08-06

Version: D

Figure 1-2:

A80455 Basic Crossing Configuration

APRIL 2010 (REVISED SEPTEMBER 2021)



MODEL 4000 GCP OVERVIEW

3 el R Pl

Farrawir
CO0o0ooooong

rrhri

Fawr 1w r
DO0oooO0ocd

SO0DCoa0QCa

e rirnri _ I
i THEE E
EEEezzzzeeeh | |
rarar _ ’

FWIr W il

A%

T @

Maunananannﬂ ._
Iy :

=9

= o lEMENS

APRIL 2010 (REVISED SEPTEMBER 2021)

1-5

B hIEYdA. EUzh | YEEOLEY

Figure 1-3: A80440 Single Five-Track Configuration

SIEMENS °

Document No.: SIG-00-08-06

Version: D



3
3

e r Sﬁu“ "5 ]
Mmmwm H
4§ 3 B E

kS = |: e

| BN 72 —o

“ i maswis | o

EEREE —

—

I

—

—

[ -

—

o

—

o

[— -

—

]

ERl oy
SIEMENS =

1
¥
e
Lk

Ay BEA R TR
mﬁﬂuﬂ.ﬂaw | EEmeS moo '8 T =

MRS |

i

0 )

MODEL 4000 GCP OVERVIEW

APRIL 2010 (REVISED SEPTEMBER 2021)

1-6

4: A80465 Dual Two-Track Configuration

Figure 1-

Document No.: SIG-00-08-06

Version: D



MODEL 4000 GCP OVERVIEW

B
Porc )

l
ocOoOaoodaaoe]]
aaaaoaaaalll

R

Fraos ramsme hearr %ﬁl‘ﬁ%‘r &

i
LT

.

o]

1

Figure 1-5: A80475 Dual Three-Track Configuration

NOTE On the A80475 chassis only, the third track is referred to as Track 5.
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1.2.2 TRACK CARD COMPATIBILITY

The GCP 4000 will need to be fitted with the ferrite bead kits K80418-1 as described in Appendix D and
CSB 3-15E if it is to be used with any hardware version of the track module A80418 on track circuits that
have active internal island circuits .

WARNING

GCP 4000 TRACK CIRCUITS WITH ACTIVE INTERNAL ISLAND
CIRCUITS MUST HAVE FERRITE BEADS INSTALLED ON THE TRACK
XMT AND RCV WIRES AS DESCRIBED IN APPENDIX D INSTALLATION
OF FERRITE BEADS IN ORDER TO AVOID POSSIBLE ISSUES IF A REV
D OR EARLIER A80418 TRACK MODULE IS INSTALLED IN A CHASSIS.

1.3 GCP OPERATIONAL PARAMETERS

The Model 4000 GCP supports Unidirectional track circuits, Bidirectional track circuits, and Simulated
Bidirectional track circuits. The number of tracks that may be monitored is determined by the Model 4000
GCP case configuration, the number of Track Modules installed, track configurations, and available 1/O.

In the Predictor mode, the GCP detects approaching trains, computes the relative train speed and
distance, predicts train arrival time at the crossing, and activates crossing-warning devices based on a
programmed warning time.

In the Motion Sensor (MS) mode, the GCP detects the motion of an approaching train when its speed
exceeds a set (programmed) motion detection threshold and activates crossing-warning devices at time
of train detection.

The GCP communicates with other ATCS devices via Echelon® LAN. These other devices may include a
Spread Spectrum Radio (SSR), the Siemens Event Analyzer/Recorder Il (SEAR2), HD/LINK, a VHF
Communicator, an iLOD, SSCC |V, and/or a second Model 4000 or Model 5000 GCPs.

The integrated Siemens SEARIIi Internal Event Recorder records 180,000 events and is expandable to
390,000, controls non-vital I/O, and can optionally issue alarms.

NOTE
NOTE The recorded speed information is intended solely as a maintenance tool.
The speed values 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.

1-10
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1.4 TRAIN DETECTION

The Model 4000 GCP applies a constant current audio frequency (AF) signal to the track and measures
the level of the resulting voltage. The GCP approach track signal magnitude (EZ) varies with approach
track impedance. The approach track impedance corresponds to the distance of the train from the
crossing. When unoccupied the approach circuit has maximum impedance. When a train enters the
approach and moves towards the crossing, the track circuit impedance continually decreases due to the
low resistance shunt created by the train’s wheels. When a train reaches the crossing, the approach
circuit is reduced to minimum impedance. As a train moves away from the crossing, the track impedance
continually increases. When the train exits the approach the circuit again has maximum impedance.

The EZ is proportional to the relative distance the train is from the crossing. When no train is on a
calibrated approach, the EZ is approximately 100 (see Figure 1-8).

The EZ value rate of change is proportional to the speed of the train. The rate of change is sensed by the
Model 4000 GCP and used to determine relative train speed and to predict when to activate the crossing
warning devices.

100 EZ SLOPE 100

Er;len:Ena_:r_SLm: ISLAND

Figure 1-8: Diagram of EZ Level Compared to Train Shunt Location
1.4.1 TRACK BALLAST CONDITION

The EX-value is a numerical indication of track ballast conditions. The EX corresponds to electrical
leakage through track ballast. An EX-value of 100 represents optimum track ballast conditions. The
standard low EX operating threshold for the Model 4000 GCP is 39. EX is nhominally between 70 and
100.

14.2 TRACK BALLAST CHANGES

The EX-value can be affected by the presence of water, mud, salt or other contaminates deposited in the
track ballast. High concentrations of these contaminates at a crossing can cause excessive leakage
(lump loading). Model 4000 GCP provides automatic compensation of EZ for a wide range of lump
loading conditions.
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1.4.3 GCP SIGNAL FREQUENCIES

The constant current audio frequency (AF) signal for each track can be programmed for any of 11
Siemens standard frequencies, any of 29 offset frequencies or 18 other frequencies.

Table 1-2: Model 4000 GCP Frequencies Available

Parameter

Range of Values

Standard frequencies:

86, 114, 156, 211, 285, 348, 430, 525, 645, 790, or 970 Hz

Offset frequencies:

85.5, 86.5, 87, 113, 113.5, 114.5, 115, 155, 155.5, 156.5, 157, 210, 212,
284, 286, 347, 349, 429, 431, 523, 527, 643, 647, 788, 792, 968, and 972 Hz

Other frequencies:

44,45, 46, 141, 149, 151,237, 239, 249, 250, 267, 326, 392, 452, 522, 560,
630, 686, 753, 816, 881, 979, or 999 Hz

Frequency Stability:

+0.01 percent

Track Module Island
Frequencies Available

2.14,2.63,3.24,4.0,4.9,5.9,7.1, 8.3, 10.0, 11.5, 13.2, 15.2, 17.5, or 20.2
kHz (frequencies are programmable)

Island Circuit Length

120 feet (36.58 meters) (minimum) to 350 feet (106.68 meters) (maximum)

1.5 SYSTEM SPECIFICATIONS

Table 1-3: Input Power Specifications

Parameter Range of Values
Battery Voltage
On CPU Connector: 9.0-16.5 VDC
On SSCC Illi Connector: 9.0-16.5 VvDC
Maximum Ripple: 1.0V p-p
112
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Table 1-4: Model 4000 GCP Input Current Requirements

COMPONENT CPU Battery CPU Battery Connector | CPU Battery Connector
Connector @10V @13.2V @16.5V

CPU lI+: 0.4 A 05A 0.6 A

CPU Il 0.7A 0.6 A 0.6 A

Track: 1.7 A @ medium 1.05 A @ medium transmit | 800 mA @ medium
transmit power power transmit power
1.90 A @ high transmit | 1.15 A @ high transmit 850 mA @ high transmit
power power output
Current increases by Current increases by 80 Current increases by 60
200 mA when one 250 | mA when one 250 ohm mA when one 250 ohm
ohm relay output is relay output is energized relay output is energized
energized and and increases by 150 mA | and increases by 130 mA
increases by 450 mA when two outputs are when two outputs are
when two outputs are energized energized
energized

PSO 1.2 A @ low transmit 750 mA @ low transmit 550 mA @ low transmit

power
1.4 A @ high transmit
power

Current increases by
200 mA when one 250
ohm relay output is
energized, by 300 mA
with two outputs are
energized and by 350
mA with three outputs
are energized.

power
900 mA @ high transmit
power

Current increases by 50
mA when one 250 ohm
relay output is energized,
by 80 mA with two outputs
are energized and by 100
mA with three outputs are
energized.

power
700 mA @ high transmit
power

Current increases by 40
mA when one 250 ohm
relay output is energized,
by 65 mA with two
outputs are energized
and by 80 mA with three
outputs are energized.

RIO:

200 mA with no relay
output

Current increases by
106 mA when one 500
ohm relay output is
energized

186 mA with no relay
output

Current increases by 79
mA when one 500 ohm
relay output is energized

186 mA with no relay
output

Current increases by 69
mA when one 500 ohm
relay output is energized

SSCC llli current draw
from CPU battery
connector:

0.020A

0.015A

0.015A

SSCC llli current draw
from SSCC llli battery
connector:

0.540A ( with no load)

When crossing
activated add lamp,
bell, and gate control
currents.

0.560 A ( with no load)

When crossing activated
add lamp, bell, and gate
control currents.

0.600 A (with no load)

When crossing activated
add lamp, bell, and gate
control currents.
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MODEL 4000 GCP OVERVIEW

COMPONENT CPU Battery CPU Battery Connector | CPU Battery Connector
Connector @10V @13.2V @16.5V
A80485 Display: 770 mA 660 mA 600 mA

740 mA hibernating

640 mA hibernating

590 mA hibernating

A80407 Display:

0.41 A with Backlight
off and heater off

0.31 A with Backlight off
and heater off

0.25 A with Backlight off
and heater off

Transfer: 0.109 A on Main 0.116 A on Main 0.117 A on Main
0.191A on Standby 0.230 A on Standby 0.230 A on Standby
SEAR lli; 1.15A 0.8 A 0.65 A

Single Track Chassis

2.2 A (medium power)
2.4 A (high power)

1.77 A (medium power)
1.97 A (high power)

1.6 A (medium power)
1.8 A (high power)

Six Track, Dual Bay
Chassis With Full
Complement Of
Modules:

CPU I+, CPU llI;
Track (6 each)

SSCC llli (2 each);
Display

Transfer; and SEAR lli

12.909 A (medium
transmit power and no
heater)

14.109 A (high transmit
power and no heater)

9.376 A (medium transmit
power and no heater)

10.576 A (high transmit
power and no heater)

7.647 A (medium power)
8.847 A (high power)

Table 1-5: Model 4000 GCP General Parameters

Parameter

Values

MS/GCP Response Time

5 seconds

Relay Drive Outputs (VO):

400 to 1000-ohm load

Minimum Output Current @ | 200 mA
medium transmit power:
Minimum Output Current @ | 400 mA

high transmit power:

Surge Protection:

Built-in secondary surge protection for all connections.

Requires external arresters and equalizers on track wires as primary
surge protection.

Surge panels or their electrical equivalent are required.

Refer to paragraph 2.18 for battery and external cable surge
protection.

Typical Monitoring and
Storage:

CPU2+ CPUIII SEAR i
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MODEL 4000 GCP OVERVIEW

Parameter Values
IO State Changes: 3000 minimum 250.,000 180,000 minimum
minimum
Train Moves: 100 minimum 100 minimum 1,800 minimum
Mounting: All Model 4000 GCP chassis can be wall, rack, or shelf mounted

Temperature Range:

-40 °F to +160 °F (-40 °C to 70 °C)

Table 1-6: Physical Dimension and Weight Data

Parameter Values
Chassis Dimensions:
Single Track (A80445)
width: 5.94 In. (15.09 cm)
Depth: 12.38 In. (31.45 cm)
Height: 19.09 In. (23.09 cm)
Basic Crossing (A80455)
width: 15.0 In. (38.1 cm)
Depth: 12.38 In. (31.45 cm)
Height: 19.09 In. (23.09 cm)

Five Track (A80440), Dual Two Track (A80465), & Dual Three Track (A80475)

width: 23.25 In. (59.06 cm)

Depth: 12.38 In. (31.45 cm)

Height: 2215 In. (56.26 cm)
Dual Four Track (A80400) & Dual Six Track (A80460)

width: 23.25 In. (59.06 cm)

Depth: 12.38 In. (31.45 cm)

Height: 31.47 In. (79.93 cm)
DiagView Display Unit (A80500)

width: 7.09 In. (18.01 cm)
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MODEL 4000 GCP OVERVIEW

Parameter Values
Depth: 12.38 In. (31.45 cm)
Height: 19.09 In. (23.09 cm)
Chassis Weight:
Empty Full Module Complement
Single Track (A80445) 8.25 Ibs. (3.71 kg) 10.5 Ibs. (4.73 kg)
Basic Crossing (A80456) 13.33 Ibs. (6.0 kg) 26.7 Ibs. (12.02 kg)
Five Track (A80440) 26.01 Ibs. (11.7 kg) 48.6 Ibs. (21.87 kg)
Dual Two Track (A80465) |25.73 Ibs. (11.58 kg) 50.1 Ibs. (22.55 kg)
Dual Three Track (A80475) |25.73 Ibs. (11.58 kg) 44.86 Ibs. (20.35 kg)
Dual Four Track 35.59 Ibs. (16.02 kg) 67.34 Ibs. (30.3 kg)
(A80400)
Dual Six Track (A80460)  |35.59 Ibs. (16.02 kg) 66.84 Ibs. (30.08 kg)
DiagView Display Unit 8.50 Ibs. (3.86 kg) 12.38 Ibs. (5.61 kg)
(A80500)

Module Weight:

CPU II+ (A80403) 1.25 Ibs. (0.56 kg)
CPU III 1.15 Ibs. (0.51 kg)
Track (A80418) 1.00 Ibs. ( 0.45 kg)
PSO (A80418-03) 1.00 Ibs. ( 0.45 kg)
RIO (A80413) 1.13 Ibs. ( 0.51 kg)

GCP PSO (A80428-03) 1.13 Ibs. ( 0.51 kg)

SSCC Illi (A80405) 3.63 Ibs. (1.63 kg)

Display (AB0485) (A80407) | A80485: 1.90 Ibs. (0.86 kg) A80407: 3.88 Ibs. (1.76 kg)

Transfer (A80406) 0.38 Ibs. (0.17 kg)
Transfer (A80468) 1.50 Ibs. (0.68 kg)
SEAR lli (A80410) 5.25 Ibs. (2.36 kg)
1-16
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MODEL 4000 GCP OVERVIEW

Table 1-7: Crossing Controller Module Specifications

Parameter

Range of Values

Environmental

Temperature Range:

-40 °F to +158 °F (-40 °C to +70 °C)

Humidity:

95% non-condensing

Connector Wire Size Requirements

Battery Wires: Double 10 AWG wire for B and N
Lamp Wires: 10 AWG
Gate Control, Bell, and Input Wires: 16 to 12 AWG

External Battery Charger (customer
supplied):

As required by the application

Maximum Ripple Voltage:

1.0V peak-to-peak

Power Requirements

Input Voltage:

9 to 16.5 VDC Nominal.

Operating Current

540 to 600 mA

Maximum Lamp Current:

20 amps (eight 25-watt lamps)

Gate Control (GC)

Gate DC Output Drive Voltage:

12 VDC nominal

Gate DC Drive Current:

10 amps Initial current dropping to 6 amps after 10
seconds

Programmable Gate Delay:

3 to 20 seconds programmable in 1-second
increments

Crossing Control Vital Inputs

Input Voltage:

20.0 VDC maximum; 12 VDC Nominal

Input States:

Energized at voltages of 7.5 VDC and above;

deenergized when input voltage drops below nominal

4.0 vDC
Impedance: 1kQ nominal
Bell Output
Duration Continuous upon activation
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MODEL 4000 GCP OVERVIEW

Parameter

Range of Values

Voltage:

12 VDC nominal

Current:

2 amperes maximum

Built-in Isolation:

2000 VAC

Table 1-8: GCP PSO Module System Specifications

Parameter

Range Of Values

Frequency Stability:

+0.01% (Hz) of the selected frequency

Modulation

Frequency Modulation with 8-bit serial address

Receiver Selectivity

Minimum 60 dB down on adjacent channels

Track Circuit Shunt Typical values are between 0.06 ohm and 0.5 ohm
sensitivity, other values are application dependent

Track Transmitter Load 25 Ohm

Track Receiver Load 250 Ohm

Relay Coil Resistance

400 to 1,000 Ohms

Input Power Supply

9.0 VDC to 16.5 VDC, 12.0 VDC nominal (via GCP
case)
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GENERAL GCP APPLICATION INFORMATION

CHAPTER 2 — GENERAL GCP APPLICATION INFORMATION

2.1 MODEL 4000 GCP TRACK SIGNALS

The Model 4000 GCP applies a constant current audio frequency (AF) signal to the track.
211 FREQUENCY SELECTION

Approach distance and track ballast resistance generally determines GCP signal frequency
selection. Track circuit types, track configurations, and other factors must also be taken into
consideration when determining frequency. If difficulties are encountered when setting up track
circuits, the generic application may not be correct for that particular site and further
investigation and mitigation may be required.

21.2 GCP FREQUENCY RANGE

The Model 4000 GCP application program shows a list of selectable frequencies between 44
and 999 Hz.

2.1.3 GCP SIGNAL ATTENUATION

GCP transmitted frequencies are attenuated by track ballast resistance: the higher the
frequency, the greater the attenuation. The useful approach distance tends to be inversely
proportional to the signal frequency.

2.2 MODEL 4000 GCP STANDARD FREQUENCIES

Siemens recommends eleven standard frequencies. Using these frequencies is dependent on
approach distance requirements and track ballast conditions.

Table 2-1: Siemens Standard Frequencies

86 114 | 156 |211 | 285 | 348

430 | 525 | 645 |790 | 970

2.3 GCP FREQUENCY VERSES OPERATING DISTANCE

GCP frequency versus the operating distance at 2, 4, and 6 Ohms per 1000 ft. (304.80 meters)
of ballast resistance is provided in Table 2-2 (Bidirectional and Simulated Bidirectional) and
Table 2-3 (Unidirectional). The minimum distances provided are based on use of hardwire or
wideband shunts.
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Table 2-2: Ballast Resistance vs. Approach Distance by Frequency, Bidirectional and
Simulated Bidirectional Applications

Model 4000 Bidirectional Approach Distance in Feet (meters)
o Sr(e:llt:;n 2 Ohms/1,000° (304.8M) (4 Ohms/1,000* (304.8M)|6 Ohms/1,000° (304.8M)
P g Distributed Ballast Distributed Ballast Distributed Ballast
Frequency
(Hz) Min. Max. Min. Max. Min. Max.
86 1,000 5,350 1,000 7,950 1,000 9,280
(304.8) (1,630.7) (304.8) (2,423.2) (304.8) (2,362.2)
114 750 4,525 750 6,450 750 7,448
(228.6) (1,379.2) (228.6) (1,966.0) (228.6) (2,270.2)
156 600 3,925 600 5,550 600 6,349
(182.9) (1,196.3) (182.9) (1,691.6) (182.9) (1,935.2)
211 475 3,350 475 4,800 475 5,494
(144.8) (1,021.1) (144.8) (1,463.0) (144.8) (1,674.6)
285 400 2,950 400 4,225 400 4,762
(121.9) (899.2) (121.9) (1,287.8) (121.9) (1,451.5)
348 400 2,625 400 3,675 400 4,151
(121.9) (800.1) (121.9) (1,120.1) (121.9) (1,265.2)
430 400 2,300 400 3,350 400 3,785
(121.9) (701.0) (121.9) (1,021.1) (121.9) (1,153.7)
525 400 2,150 400 3,150 400 3,541
(121.9) (655.3) (121.9) (960.1) (121.9) (1,179.3)
645 400 1,950 400 2,800 400 3,175
(121.9) (594.4) (121.9) (853.4) (121.9) (967.7)
790 400 1,725 400 2,475 400 2,807
(121.9) (525.8)) (121.9) (753.4) (121.9) (855.9)
970 400 1,550 400 2,175 400 2,472
(121.9) (472.4) (121.9) (662.9) (121.9) (753.5)
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Table 2-3: Ballast Resistance vs. Approach Distance by Frequency, Unidirectional

Applications
Model 4000 Unidirectional Approach Distance in Feet (meters
GCP 2 Ohms/1,000° 4 Ohms/1,000* 6 Ohms/1,000°
Operating (304.8M) (304.8M) (304.8M)
Frequency Distributed Ballast Distributed Ballast Distributed Ballast
(H2) Min. Max. Min. Max. Min. Max.
86 700 4,375 700 6,175 700 7,080
(213.4) (1,333.5) (213.4) (1,882.1) (213.4) (2,158.0)
114 525 3,850 525 5,550 525 6,360
(160.0) (1,173.5) (160.0) (1,691.6) (160.0) (1,938.5)
156 420 3,325 420 4,875 420 5,520
(128.0) (1,013.5) (128.0) (1,485.9) (128.0) (1,682.5)
211 400 2,750 400 4,100 400 4,680
(121.9) (838.2) (121.9) (1,249.7) (121.9) (1,426.5)
285 400 2,250 400 3,500 400 3,960
(121.9) (686.8) (121.9) (1,066.8) (121.9) (1,207.0)
348 400 1,925 400 3,025 400 3,420
(121.9) (586.7) (121.9) (922.0) (121.9) (1,042.4)
430 400 1,725 400 2,650 400 3,000
(121.9) (525.8) (121.9) (807.7) (121.9) (914.4)
525 400 1,500 400 2,275 400 2,580
(121.9) (457.2) (121.9) (693.4) (121.9) (786.4)
645 400 1,300 400 1,950 400 2,220
(121.9) (396.2) (121.9) (594.4) (121.9) (676.7)
790 400 1,125 400 1,650 400 1,860
(121.9) (342.9) (121.9) (502.9) (121.9) (566.9)
970 400 1,050 400 1,550 400 1,710
(121.9) (320.0) (121.9) (472.4) (121.9) (521.2)

Lumped loads in the GCP approach can affect the linearity (slope) of EZ over the length of the
approach. For further information, refer to Table 9, Model 4000 GCP Field Manual, SIG-00-08-
10.
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2.4 TRACK CIRCUIT OPERATING FREQUENCY RESTRICTIONS

The following track circuits are subject to the specified operating frequency restrictions.

NOTE

NOTE Refer to Paragraph 2.14, Track Circuit Isolation Devices, for applicable
battery isolation and AC filter requirements. Contact Siemens Technical
Support for assistance as required at (800) 793-7233.

241 RELAY CODED DC TRACK CIRCUITS

WARNING

THE SINGLE POLARITY DC CODED TRACK CIRCUIT MUST BE
CAREFULLY REVIEWED TO ENSURE THAT ALL TRANSMIT AND
RECEIVE CODES ARE OF THE SAME POLARITY PRIOR TO INSTALLING
ANY 6A342-1 UNIT.

IF THE POLARITY IS IN DOUBT, INSTALL TWO 6A342-3 ISOLATION
UNITS AT EACH END OF THE TRACK CIRCUIT USING THE SAME
INSTALLATION AS THE DUAL POLARITY CODED TRACK CIRCUIT.

CONTACT SIEMENS TECHNICAL SUPPORT AT (800) 793-7233 FOR
DETAILS.

In Relay Coded DC track circuits, select frequencies of 86 Hz or higher. When using
frequencies between 86 Hz and 211 Hz use high transmit level

242 ELECTRONIC CODED DC TRACK CIRCUITS

In Electric Coded DC track Circuits, select frequencies of 86 Hz or higher. When using
frequencies between 86 Hz and 211 Hz use high transmit level

243 100 HZ NON-CODED CAB SIGNAL CIRCUITS

In 100 Hz Non-coded Cab Signal Circuits, select frequencies of 156 Hz or higher. Use high
transmit level.

244 60 HZ AC CODED TRACK OR CODED CAB SIGNAL CIRCUITS

In 60 Hz AC Coded Track or Coded Cab Signal Circuits, select 86 Hz or higher. Use high
transmit level.

245 100 HZ AC CODED TRACK OR CODED CAB SIGNAL CIRCUITS

In 100 Hz AC Coded Track or Coded Cab Signal Circuits, select 211 Hz or higher. Use high
transmit level.

2-4
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



GENERAL GCP APPLICATION INFORMATION

25 TRACK CIRCUIT FREQUENCY SELECTION

Siemens equipment is compatible with most motion sensing and constant warning time units
supplied by other manufacturers, provided audio frequency separation and compatibility are
maintained.

WARNING

WHEN SELECTING THE MODEL 4000 GCP TRACK FREQUENCY,
ACCOUNT FOR ANY EXISTING AUDIO FREQUENCY TRACK CIRCUIT
SIGNALS.

251 FREQUENCY SELECTION RESTRICTIONS

Before selecting the Model 4000 GCP frequency, determine if any high-level audio frequency
(AF) is present on the track. Avoid using any Model 4000 GCP Frequency that is within 15% of
any AF signal present. For additional restrictions on the use of overlapping GCP frequencies,
see Section 2.8.

2.6 GCP APPROACH DISTANCE CALCULATIONS
The approach is defined by the location of the termination shunts.

2.6.1 APPROACH DISTANCE CALCULATIONS

WARNING

THE MODEL 4000 GCP APPROACH DISTANCE CALCULATIONS ARE
BASED ON MINIMUM WARNING TIME REQUIREMENTS. ADDITIONAL
TIME CAN BE ADDED AS NEEDED TO ACCOUNT FOR ANGLED
CROSSINGS, MULTIPLE TRACK, ADVANCE TRAFFIC SIGNAL
PREEMPTION, AND SO ON. WHEN PREEMPTING TRAFFIC SIGNALS
FOR THE SAME CROSSING AS THE MODEL 4000 GCP, THE APPROACH
DISTANCE MUST BE BASED ON THE ADVANCE PRE-EMPTION TIME
PLUS THE SYSTEM RESPONSE TIME. IN AREAS WHERE POOR
SHUNTING IS EXPECTED ADD FIVE SECONDS OF ADDITIONAL
APPROACH DISTANCE.

IN APPLICATIONS WITH SHORT APPROACHES, VERIFY THAT THE
ISLAND LENGTH (MINIMUM 120 FT / 36.6 M) DOES NOT EXCEED 30
PERCENT (30%) OF THE LONGEST GCP APPROACH.

IF GREATER THAN 30%, INCREASE THE LENGTH. WHERE NOT
POSSIBLE (E.G. INSULATED JOINTS) INCREASE THE APPROACH
LENGTH WITH A DUMMY LOAD IN SERIES WITH THE TERMINATION
SHUNT. ENSURE THAT THE RESULTING TOTAL LENGTH MEETS THE
LENGTH VERSUS FREQUENCY REQUIREMENTS.
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Table 2-4: Warning Time vs. Maximum Speed Distance Table

MAXIMUM SPEED

MPH 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

ft/s 7.3 (147 | 22.0 | 29.3 | 36.7 |44.0 |51.3 |58.7 |66.0 | 73.3 |80.7 | 88.0 | 953 | 102.7 | 110.0

DISTANCE TRAVELED IN FEET

1 |7 15 22 29 37 44 51 59 66 73 81 88 95 103 110

2 15 | 29 44 59 73 88 103 117 132 147 161 176 191 205 220

3 |22 |44 66 88 110 132 154 176 198 | 220 242 264 286 308 330

4 |29 |59 88 117 147 176 205 235 264 | 293 323 352 381 | 411 440

5 |37 |73 110 | 147 183 220 257 293 330 | 367 403 | 440 | 477 513 550

10 | 73 | 147 | 220 | 293 | 367 440 513 587 660 | 733 807 880 953 1027 | 1100

15 | 110 | 220 | 330 | 440 | 550 660 770 880 990 1100 | 1210 | 1320 | 1430 | 1540 | 1650

20 | 147 | 293 | 440 | 587 733 880 1027 | 1173 | 1320 | 1467 | 1613 | 1760 | 1907 | 2053 | 2200

25| 183 | 367 | 550 | 733 | 917 1100 | 1283 | 1467 | 1650 | 1833 | 2017 | 2200 | 2383 | 2567 | 2750

30 | 220 | 440 | 660 | 880 1100 | 1320 | 1540 | 1760 | 1980 | 2200 | 2420 | 2640 | 2860 | 3080 [ 3300

TOTAL WARNING TIME IN SECONDS

35 | 257 | 513 | 770 | 1027 | 1283 | 1540 | 1797 | 2053 | 2310 | 2567 | 2823 | 3080 | 3337 | 3593 | 3850

40 | 293 [ 587 | 880 | 1173 | 1467 | 1760 | 2053 | 2347 | 2640 | 2933 | 3227 | 3520 | 3813 | 4107 | 4400

45 | 330 [ 660 | 990 | 1320 | 1650 | 1980 | 2310 | 2640 | 2970 | 3300 | 3630 | 3960 | 4290 | 4620 | 4950
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DISTANCE TRAVELED IN FEET

TOTAL WARNING IN SECONDS

50 | 367 | 733 | 1100 | 1467 | 1833 | 2200 | 2567 | 2933 | 3300 | 3667 | 4033 | 4400 | 4767 | 5133 | 5500
55 | 403 | 807 | 1210 | 1613 | 2017 | 2420 | 2823 | 3227 | 3630 | 4033 | 4437 | 4840 | 5243 | 5647 | 6050
60 | 440 | 880 | 1320 | 1760 | 2200 | 2640 | 3080 | 3520 | 3960 | 4400 | 4840 | 5280 | 5720 | 6160 | 6600
65 | 477 | 953 | 1430 | 1907 | 2383 | 2860 | 3337 | 3813 | 4290 | 4767 | 5243 | 5720 | 6197 | 6673 | 7150
70 | 513 | 1027 | 1540 | 2053 | 2567 | 3080 | 3593 | 4107 | 4620 | 5133 | 5647 | 6160 | 6673 | 7187 | 7700
75 | 550 | 1100 | 1650 [ 2200 | 2750 | 3300 | 3850 | 4400 | 4950 | 5500 | 6050 | 6600 | 7150 | 7700 | 8250
80 | 587 | 1173 | 1760 | 2347 | 2933 | 3520 | 4107 | 4693 | 5280 | 5867 | 6453 | 7040 | 7627 | 8213 | 8800
85 | 623 | 1247 | 1870 | 2493 | 3117 | 3740 | 4363 | 4987 | 5610 | 6233 | 6857 | 7480 | 8103 | 8727 | 9350
90 | 660 | 1320 | 1980 | 2640 | 3300 | 3960 | 4620 | 5280 | 5940 | 6600 | 7260 | 7920 | 8580 | 9240 | 9900
95 | 697 | 1393 | 2090 | 2787 | 3483 | 4180 | 4877 | 5573 | 6270 | 6967 | 7663 | 8360 | 9057 | 9753 | 10450
100 | 733 | 1467 | 2200 | 2933 | 3667 | 4400 | 5133 | 5867 | 6600 | 7333 | 8067 | 8800 | 9533 | 10267 | 11000
105 | 770 | 1540 | 2310 | 3080 | 3850 | 4620 | 5390 | 6160 | 6930 | 7700 | 8470 | 9240 | 10010 | 10780 | 11550
110 | 807 | 1613 | 2420 | 3227 | 4033 | 4840 | 5647 | 6453 | 7260 | 8067 | 8873 | 9680 | 10487 | 11293 | 12100
115 | 843 | 1687 | 2530 | 3373 | 4217 | 5060 | 5903 | 6747 | 7590 | 8433 | 9277 | 10120 | 10963 | 11807 | 12650
120 | 880 | 1760 | 2640 | 3520 | 4400 | 5280 | 6160 | 7040 | 7920 | 8800 | 9680 | 10560 | 11440 | 12320 | 13200

Note: Where the length of the track is known, the Total Warning Time In Seconds can be determined by dividing the length in

feet by the "Feet/Sec" at the train speed selected.
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Table 2-5: Warning Time vs. Maximum Speed Distance Table (Metric {KPH-M/S})

MAXIMUM SPEED
KPH 5 10 |15 (20 |25 |30 |40 50 60 70 80 90 100 | 110 | 120

m/s 14128 (42 |56 (69 |83 |11.1 (139 |16.7 |194 (222 |250 |278 |[30.6 |333

DISTANCE TRAVELED IN METERS
1 ]1 3 4 6 7 8 11 14 17 19 22 25 28 31 33

2 |3 6 8 11 14 |17 | 22 28 33 39 44 50 56 61 67

3 |4 8 13 |17 |21 |25 |33 42 50 58 67 75 83 92 100

4 |6 11 17 |22 |28 |33 |44 56 67 78 89 100 111 122 133

5 |7 14 |21 (28 |35 |42 |56 69 83 97 111 125 139 153 167

10|14 (28 |42 |5 |69 |83 |111 |139 |167 |194 |222 |250 |278 | 306 | 333

15121 (42 |63 |83 104 | 125 | 167 | 208 | 250 | 292 333 | 375 | 417 | 458 | 500

20|28 |56 |83 | 111|139 |167 (222 |278 (333 | 389 |444 |500 |[556 | 611 667

25|35 |69 104 | 139 | 174 | 208 | 278 | 347 | 417 (486 |556 |625 |694 |764 | 833

30 |42 |83 | 125|167 | 208 | 250 | 333 | 417 [ 500 | 583 | 667 | 750 |[833 | 917 1000

35|49 | 97 146 | 194 | 243 | 292 | 389 | 486 | 583 | 681 778 | 875 | 972 1069 | 1167

TOTAL WARNING TIME IN SECONDS

40 | 56 | 111 | 167 | 222 | 278 | 333 | 444 | 556 | 667 | 778 | 889 1000 | 1111 | 1222 | 1333

45 | 63 | 125 | 188 | 250 | 313 | 375 | 500 | 625 | 750 | 875 1000 | 1125 | 1250 | 1375 | 1500

50 | 69 | 139 | 208 | 278 | 347 | 417 | 556 | 694 | 833 | 972 1111 | 1250 | 1389 | 1528 | 1667

55|76 | 153 | 229 | 306 | 382 | 458 | 611 | 764 [ 917 | 1069 | 1222 | 1375 | 1528 | 1681 | 1833
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DISTANCE TRAVELED IN METERS

60 | 83 |167 | 250 | 333 | 417 | 500 | 667 | 833 | 1000 | 1167 | 1333 | 1500 | 1667 | 1833 | 2000
65 |90 |181|271| 361|451 542 |722 | 903 | 1083 | 1264 | 1444 | 1625 | 1806 | 1986 | 2167
8 70 | 97 | 194|292 | 389|486 | 583 |778 |972 | 1167 | 1361 | 1556 | 1750 | 1944 | 2139 | 2333
§ 75 | 104 | 208 | 313 | 417 | 521 | 625 | 833 | 1042 | 1250 | 1458 | 1667 | 1875 | 2083 | 2292 | 2500
uﬁ 80 | 111 | 222 | 333 | 444 | 556 | 667 | 889 | 1111 | 1333 | 1556 | 1778 | 2000 | 2222 | 2444 | 2667
% 85 | 118 | 236 | 354 | 472 | 590 | 708 | 944 | 1181 | 1417 | 1653 | 1889 | 2125 | 2361 | 2597 | 2833
E 90 | 125|250 | 375 | 500 | 625 | 750 | 1000 | 1250 | 1500 | 1750 | 2000 | 2250 | 2500 | 2750 | 3000
% 95 | 132 | 264 | 396 | 528 | 660 | 792 | 1056 | 1319 | 1583 | 1847 | 2111 | 2375 | 2639 | 2903 | 3167
g 100 | 139 | 278 | 417 | 556 | 694 | 833 | 1111 | 1389 | 1667 | 1944 | 2222 | 2500 | 2778 | 3056 | 3333
E‘ 105 | 146 | 292 | 438 | 583 | 729 | 875 | 1167 | 1458 | 1750 | 2042 | 2333 | 2625 | 2917 | 3208 | 3500
|9 110 | 153 | 306 | 458 | 611 | 764 | 917 | 1222 | 1528 | 1833 | 2139 | 2444 | 2750 | 3056 | 3361 | 3667
115 | 160 | 319 [ 479 | 639 | 799 | 958 | 1278 | 1597 | 1917 | 2236 | 2556 | 2875 | 3194 | 3514 | 3833
120 | 167 | 333 | 500 | 667 | 833 | 1000 | 1333 | 1667 | 2000 | 2333 | 2667 | 3000 | 3333 [ 3667 | 4000

Note: Where the length of the track is known, the Total Warning Time In Seconds can be determined by dividing the
length in meters by the "Meters/Sec" at the train speed selected.

NOTE

Document No.: SIG-00-08-06

Version: D

NOTE

System response time is 5 seconds.
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GENERAL GCP APPLICATION INFORMATION

The approach distance for a GCP installation with or without an island circuit is the distance
from the GCP track wire connections on the rail to the termination shunt connections. Figure 2-1
provides a depiction of approach distances. The required approach distance is calculated using
the following factors:

e Maximum speed of trains through the approach in feet per second/meters per second.

o Highest crossing warning time requirement in seconds. This is based on crossing operation
time or traffic signal preemption time as well as the Model 4000 GCP response time in
seconds.

2.6.2 APPROACH DISTANCE CALCULATION EXAMPLE

-=
(en ]
k_-_
-—

T ¥ . -
| ) o o 1 2 B
- R B =« -
I | = |
I T =0 1§
=..'j'_-_]2 . cooim . > 4 L v 4 TELTE
Figure 2-1: Approach Distance
Given:
Speed Conversion Factor:
1 mile per hour (MPH) = 1.47 feet per second (ft/s)
1 kilometer per hour (KPH) = 0.28 meters per second (m/s)
Maximum train speed = 50 MPH or 80 KPH
Typical GCP4000 response time = 5 seconds
Total warning time = 30 seconds
Conversion Formulas:
Maximum train speed:
Measured in ft/s = speed in MPH multiplied by 1.47
Measured in m/s = speed in KPH multiplied by 0.28
2-11
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Total approach time = Typical GCP4000 response time plus (+) Total warning time

Total approach distance = maximum train speed in ft/s (m/s) multiplied by total approach time
Calculations:

Maximum train speed:

50 MPH X 1.47 = 73.3 ft/sec

80 KPH X 0.28 =22.2 m/s

Total approach time = 5 seconds + 30 seconds = 35 seconds

Required approach distance:

73.3 ft/sec X 35 seconds = 2567 feet

22.2 m/s X 35 seconds = 777.62 meters

NOTE

NOTE The required approach distance is the distance from the island track wires to
the shunt termination. Refer to the above figure for further information.

2.7 USING NARROW-BAND SHUNTS AND OVERLAPPING APPROACHES

When crossings are close together, it may be necessary to overlap the GCP approaches as well
as use adjacent GCP frequencies. Restrictions on the use of adjacent GCP frequencies and the
type of termination shunt used are covered in the following paragraphs.

271 USING NARROW-BAND TERMINATION SHUNTS

A narrow-band shunt must be used to terminate each overlapping approach as shown in Figure
2-2.

‘—7 XING B WEST APPROACH 4#7 XING B EAST APPROACH 4—‘
‘<7 XING A WEST APPROACH 4#7 XING A EAST APPROACH 4—‘
ADJACENT CROSSING ADJACENT CROSSING
NBS DISTANCE NBS DISTANCE

XING A XING B

GCP A GCPB

_ | — -
o ]

<> = BIDIRECTIONAL GCP UNIT

—&@— = NARROW-BAND TERMINATION SHUNT

MWS_08-06_OVERLAPPING_APPROACHES
06-10-08

Figure 2-2: Overlapping Approaches
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GENERAL GCP APPLICATION INFORMATION

2.7.2 TYPES OF NARROW-BAND SHUNTS

The following sections detail the types of narrow-band shunts can be used with the Model 4000
GCP.
2.7.2.1 62775 SINGLE FREQUENCY NARROW-BAND SHUNT

Primary termination shunt for both bidirectional and unidirectional applications. The 62775-f
Single Frequency Narrow Band Shunt is available in the following termination frequencies:

Table 2-6: 62775-f Single Frequency Narrow Band Shunt Available Frequencies

86 156 267 392 525 686 881
100 172 285 430 560 753 970
114 210 326 452 630 790 979
151 211 348 522 645 816

Siemens Standard Model 4000 GCP frequencies are
shown in bold.

WARNING

THE 62775 NARROW-BAND SHUNT CANNOT BE USED IF A MODEL
4000 GCP APPROACH OVERLAPS A MODEL 300 OR MODEL 400 GCP
APPROACH. USE THE 62780 SHUNT INSTEAD.

2.7.22 62775 MULTIFREQUENCY NARROW-BAND SHUNT

The 62775 Multifrequency Narrow Band Shunt is the primary multi-frequency termination shunt
for both bidirectional and unidirectional applications.

Available in the termination frequencies shown in Table 2-7.

2-13
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GENERAL GCP APPLICATION INFORMATION

Table 2-7: Multifrequency Narrow-band Shunt, 62775

Shunt Part Frequency Shunt Part Frequency
Number (Hz) Number (Hz)
86 211
114 285
62775-8621 156 62775-2152 348
430
211
525
156 348
211 430
285 525
62775-1543 62775-3497
348 645
790
430
970

2.7.2.3 62780-F NARROW-BAND SHUNT

The 62780-f narrow-band shunt is used in overlapping areas where adjacent frequency narrow-
band shunts produce excessive loading when used with the 62775 shunt. It produces less
loading effect on adjacent frequencies than 62775-f narrow-band shunt but does not terminate
as well as 62775-f narrow-band shunt. The 62780-f narrow-band shunt is used in installations
with overlapping Model 300 and Model 400 GCP approaches and is available in the frequencies
listed for the 62775-f narrow-band shunt except 172 Hz. The 62780 narrow band shunt is also
available in a multifrequency version, see section 7.7.

2.7.3 ADJACENT FREQUENCY USE IN OVERLAPPING BIDIRECTIONAL OR
SIMULATED BIDIRECTIONAL APPROACHES

When overlapping two or more adjacent GCP frequencies in bidirectional and simulated-
bidirectional applications the frequency of the overlapping narrow-band termination shunt must
be selected to ensure optimum Model 4000 GCP operation. The acceptable adjacent narrow-
band shunt frequency is determined by the length of the approach, the track frequency of the
approach, and the location of the overlapping termination shunts in their respective approaches.

Charts using these factors are provided to determine if the selected adjacent frequency narrow-
band shunt locations are allowed for use in your application.

Charts for 62775-f narrow-band shunt are shown in Figure 2-3, Figure 2-4, and Figure 2-5
Charts for 62780-f narrow-band shunt are shown in Figure 2-6, Figure 2-7, and Figure 2-8.

A chart is provided for each Model 4000 GCP crossing frequency with its adjacent frequency
acceptance information.
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GENERAL GCP APPLICATION INFORMATION

Each chart relates approach distance with the distance from the track wires to the adjacent
approach narrow-band shunt.

Shading indicates the distance area near the GCP track wires that adjacent frequency narrow-
band shunts should not be used.

2.7.4 ADJACENT FREQUENCY NARROW-BAND SHUNT DISTANCE EXAMPLE

As an example, a crossing GCP is operating at 114 Hz with bidirectional approaches set at
4000 feet (1219.2 m). The overlapping approach narrow-band frequency is 86 Hz. (The 62775-f
Narrow Band Shunt chart for 114 Hz with adjacent frequencies of 86 and 156 Hz is shown in
Figure 2-3 sheet 1

The 114 Hz chart shows that 62775-f Narrow-band Shunts for 86 Hz should be located no
closer than 1,000 feet (304.8 m) to the 114 Hz GCP track wires.

If a 62780 shunt is used at 86 Hz (see Figure 2-6) the chart shows the 62780 shunt should be
located no closer than 300 feet (91.4 m) to the 114 Hz GCP track wires.

2.75 ADJACENT FREQUENCY USE WITH UNIDIRECTIONAL APPLICATIONS

When adjacent Model 4000 GCP operating frequencies are used for overlapping unidirectional
approaches, narrow-band shunts can be used in accordance with the following:

Adjacent frequency shunts 62775 should only be located in the outer 50% of a unidirectional
approach.

When closer than 50%, change the unidirectional application to simulated bidirectional operation
and use Figure 2-3 to determine the allowable shunt location.
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Figure 2-3: Adjacent Frequency 62775-f Narrow-band Shunt Placement Charts,
Bidirectional and Simulated Bidirectional Application (Sheet 1 of 3)
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Figure 2-6: Adjacent Frequency 62780-f Narrow-band Shunt Placement Charts,
Bidirectional and Simulated Bidirectional Application (Sheet 1 of 3)
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Figure 2-7: Adjacent Frequency 62780-f Narrow-band Shunt Placement Charts,
Bidirectional and Simulated Bidirectional Application (Sheet 2 of 3)
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Figure 2-8: Adjacent Frequency 62780-f Narrow-band Shunt Placement Charts,
Bidirectional and Simulated Bidirectional Application (Sheet 3 of 3)

Document No.: SIG-00-08-06

Version: D

2-21

APRIL 2010 (REVISED SEPTEMBER 2021)



GENERAL GCP APPLICATION INFORMATION

2.8 REPEATING MODEL 4000 GCP OPERATING FREQUENCIES
281 INSULATED JOINTS REQUIREMENTS

In general, do not operate two Model 4000 GCPs at the same frequency on a common track
unless the units are separated by insulated joints. If necessary, frequencies can be repeated
without insulated joints, provided the Model 4000 GCP approaches do not overlap and the
minimum separation distances specified in Table 2-8 exist between termination shunts, and/or
one of the GCPs uses an offset frequency. In some cases of extremely high ballast conditions, it
may not be possible to repeat the frequencies without insulated joints.

NOTE

NOTE The distances specified in Table 2-8 vary according to frequency and type of
terminating shunt.

Use greater distances between shunts where possible. When repeating
frequencies in the same block section where the approaches do not overlap,
set one Model 4000 GCP track frequency as normal and the other to the
lower offset frequency.

Example: When a frequency of 285 Hz is selected, set one Model 4000
GCP to 285 Hz and the other to 284 Hz.

Table 2-8: Minimum Distance Between Termination Shunts When Repeating Model 4000
GCP Operating Frequencies

Standard 4000 GCP | Separation Distance IN feet (meters)
Frequency (HZ) 62775-f & 62780-f NBS / 8A076A Wideband Shunts
86 5200/1200 (1585.0/365.8)
114 4500/1000 (1371.6/304.8)
156 3500/750 (1066.8/228.6)
211 3000/450 (914.4/137.2)
285 2000/225 (609.6/68.6)
348 500/150 (152.4/45.7)
430 400/100 (121.9/30.5)
525 350/75 (106.7/22.9)
645 300/50 (91.4/15.2)
790 250/25 (76.2/7.6)
970 250/25 (76.2/7.6)
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2.8.2 OFFSET FREQUENCIES

A list of the available Model 4000 GCP offset frequencies is provided in Table 2-9.
Table 2-9: Model 4000 GCP Offset Frequencies (Hz)

85.5 155 286 643
86.5 155.5 347 647
87 156.5 349 788
113 157 429 792
113.5 210 431 968
114.5 212 523 972
115 284 527

2.9 TERMINATION SHUNTS

Termination shunts are required for all Model 4000 GCP installations. They must be connected
across the rails at sufficient distances from the GCP track wire connection points to provide full
crossing signal operating time (see paragraph 2.6).

WARNING

WHEN ADDING OR REPLACING TERMINATION SHUNTS,
APPROPRIATE TESTS MUSTS BE MADE TO DETERMINE THAT THE
TERMINATION SHUNT DID NOT ADVERSELY AFFECT OTHER
HIGHWAY CROSSING WARNING SYSTEM OR WAYSIDE SIGNAL
SYSTEM TRACK CIRCUITS.

291 HARD-WIRE SHUNT
Use a hard-wire shunt only when no other signals (AC or DC) are present on the rails.
2.9.2 WIDEBAND SHUNT

Use the Wideband shunt only with steady energy DC track circuits and no other AC signals
present on the rails. The Siemens Part Number for the Wideband Shunt is 8A076A.

NOTE
NOTE The use of dual wideband couplers, part number 8A077, is not required for
GCP 4000 applications.
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293 NARROW-BAND SHUNTS
Use a Narrow-band Shunt when other AC signals or coded AC or DC is present on the rails.

2.9.3.1 62775 SINGLE-FREQUENCY NARROW-BAND SHUNT

The 62775 Single-Frequency Narrow-band Shunt is the primary termination shunt for both
bidirectional and unidirectional applications, and is available in the following fixed termination
frequencies:

Table 2-10: Narrow-band Shunt, 62775, Fixed Termination Frequencies

86 151 | 210 |285 |392 |522 |630 | 753 |881

100 | 156 |211 |326 |[430 |525 |645 |790 |970

114 | 172 | 267 |348 |[452 |560 |686 |816 |979

Siemens Standard GCP frequencies are shown in bold.

2.9.3.2 62775 MULTIFREQUENCY NARROW-BAND SHUNT

The 62775 Multifrequency Narrow-band Shunt is available in four multi-frequency versions (see
Table 2-11). The frequency is selected by means of seven standard AREMA terminals. The
Siemens Part Number is 62775-XXXX.

Table 2-11: Multifrequency Narrow-band Shunt, 62775

Shunt Part Frequency Shunt Part Frequency
Number (Hz) Number (Hz)
86 211
114 285
62775-8621 156 62775-2152 348
211 430
525
156 348
211 430
285 525
62775-1543 62775-3497
348 645
790
430
970
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2.9.3.3 62780-F NARROW-BAND SHUNT

The 62780-f Narrow-Band Shunt is used in territories where overlapping adjacent frequency
62775-f Narrow-Band Shunts produce too much loading effect. The 62780-f NBS must be used
when overlapping into Model 300 and Model 400 GCP approaches. The 62780-f NBS produces
less loading effect on adjacent frequencies than the 62775-f Shunt does.

The 62780-f Narrow-band Shunt is available in the following fixed termination frequencies.

Table 2-12: 62780-f Narrow-band Shunt Fixed Termination Frequencies

86 151 | 211 326 |430 [525 |645 |790 |970

100 | 156 |267 |348 |[452 |560 |686 |816 |979

114 | 210 | 285 |392 |522 |630 |753 |881

Siemens Standard GCP frequencies are shown in bold.

2.9.34 62780 MULTIFREQUENCY NARROW-BAND SHUNT

WARNING

THE 62780 NBS MUST BE USED WHEN OVERLAPPING INTO MODEL
300 AND MODEL 400 GCP APPROACHES.

The 62780 Multifrequency Narrow-band Shunt is used in territories where overlapping adjacent
frequency 62775 Narrow-band Shunts provide too much loading effect. It is available in three
multi-frequency versions, as depicted in Table 2-13. The frequency is selected by means of
seven standard AREMA terminals.
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Table 2-13: 62780 Multifrequency Narrow-band Shunt

Shunt Part Frequency Shunt Part Frequency (Hz)
Number (Hz) Number
86 156
114 211
62780-8621
156 285
211 348
62780-1543
525
645
62780-5297 430
790
970

294

On open track locate termination shunts near the rail with leads as short as practical. Where not
at insulated joints avoid wire runs of over 25 feet (7.62 meters). Shunt wires should be 6 AWG.

To afford maximum protection from physical damage, place Wideband and Narrow-band Shunts
in a protective enclosure or buried at an appropriate depth, but it is not necessary to bury shunt
below the frost line. At insulated joints the termination shunt may be located within the house or

signal enclosure.

TERMINATION SHUNT INSTALLATION

NOTE

NOTE

The A62776 MS/GCP Termination Shunt Burial Kit protects shunts while
they are buried. For additional information on Siemens Shunts and the

A62776 Burial Kit, refer to the Section 9, Auxiliary Equipment.

Document No.: SIG-00-08-06

Version: D

2-26

APRIL 2010 (REVISED SEPTEMBER 2021)




GENERAL GCP APPLICATION INFORMATION

2.10 COUPLING AROUND INSULATED JOINTS

Track separated by insulated joints can be coupled only under the specific conditions described
in the following paragraphs.

WARNING

THE FEEDPOINT INSULATED JOINTS OF A UNIDIRECTIONAL OR A
SIMULATED BIDIRECTIONAL APPROACH MUST NOT BE BYPASSED
WITH ANY COUPLING DEVICE.USE ONLY INSULATED JOINT BYPASS
COUPLER, 62785-F WITH THE MODEL 4000 GCP.

WHEN AC TRACK CIRCUITS OR CAB SIGNALS ARE PRESENT, DO
NOT COUPLE AROUND THE INSULATED JOINTS WITH ANY TYPE OF
COUPLER.

LEAD WIRE LENGTH SHOULD NOT EXCEED 10 FEET (3.05 meters)
AND SHOULD NOT BE SMALLER THAN 6 AWG.

WHEN ADDING OR REPLACING INSULATED JOINT COUPLERS,
APPROPRIATE TESTS MUSTS BE MADE TO DETERMINE THAT THE
INSULATED JOINT COUPLER DID NOT ADVERSELY AFFECT OTHER
HIGHWAY CROSSING WARNING SYSTEM OR WAYSIDE SIGNAL
SYSTEM TRACK CIRCUITS.

2.10.1 BYPASSING INSULATED JOINTS USING WIDEBAND SHUNT

The 8A076A Wideband Shunt presents low impedance to all GCP frequencies and any other
audio signals present. It is only for use with steady energy DC track circuits.

NOTE

WARNING

THE 8A076A WIDEBAND SHUNT MUST NOT BE USED TO BYPASS
INSULATED JOINTS IN DC CODED TRACK CIRCUITS, AC TRACK
CIRCUITS, AND/OR CODED AC TRACK CIRCUITS.

NOTE

The use of dual wideband couplers, part number 8A077, is not required for
GCP 4000 applications.

A total of five sets of insulated joints can be bypassed in an approach using
a wideband shunt.

When insulated joints are located very near the crossing and are bypassed
with wideband shunts, if possible, place the GCP island circuit track wire
connections to the rails beyond the insulated joints.

This includes the wideband shunts in the actual island circuit.
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2.10.2 TUNABLE INSULATED JOINT BYPASS COUPLER

The 62785-f Tunable Insulated Joint Bypass Coupler Is available in the standard Siemens
operating frequencies of 156 Hz through 970 Hz. The coupler must be located within 10 feet
(3.05 meters) of the insulated joints that it is coupling. It can be used in Model 4000 GCP
applications that require using an insulated joint bypass coupler as long as:

No CAB signals, AC, or coded AC track circuits are present.

In DC coded track circuits, the insulated joints within an approach can be bypassed using the
62785-f coupler, provided the minimum distances specified in Table 2-14 are observed.

As a general rule, a maximum of two sets of insulated joints in each approach can be bypassed
using the 62785-f.

The 62785-f coupler must be field adjusted to pass the Model 4000 GCP operating frequency
around the insulated joints, as field tuning enables precise frequency adjustment for proper
GCP operation.

The 62785-f couplers must be adjusted in conjunction with GCP calibration.

In motion sensor applications only, you can use the 62785-f coupler when insulated joints are
located in general anywhere within the approach. When used in a motion sensor application, the
62785-f couplers must be adjusted in conjunction with GCP calibration.

WARNING

THE MINIMUM DISTANCES TO THE INSULATED JOINTS SPECIFIED IN
Table 2-14 APPLY ONLY TO SIEMENS MODEL 4000 GCPs.

WHEN THE MODEL 4000 GCP IS PROGRAMMED AS A PREDICTOR,
APPLICATION RULES FOR THE 62785-F ARE SPECIFIED IN THE Table
2-14. WHEN APPROACH LEGNTHS ARE SHORTER THAN THOSE
SPECIFIED IN Table 2-14, THE 62785-F COUPLER MUST NOT BE
LOCATED WITHIN THE INNER TWO-THIRDS OF THAT APPROACH.

USE ONLY THE INSULATED JOINT BYPASS COUPLER, 62785-F WITH
THE MODEL 4000 GCP.

TUNED COUPLERS CANNOT BE USED TO BYPASS INSULATED
JOINTS IN CAB SIGNAL OR AC TRACK CIRCUITS.
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Table 2-14:Minimum Distance to Insulated Joints Bypassed with The 62785-f Coupler

Frequency Minimum Distance to Minimum Distance to
(Hz) 1°' Set of Insulated 2" Set of Insulated
Joints in Feet (meters)’ Joints in Feet
(meters)’
151 to 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)
* 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 at 1-800-793-7233
for these applications.

2.11 INSTALLING BYPASS SHUNTS AND COUPLERS

When installing wide band shunts and tuned couplers to bypass insulated joints, connect the
devices directly to the rails with leads as short as practical and encase the devices in a
protective enclosure or buried at an appropriate depth as shown in Figure 2-9.

[ Insulated Joint

© O] ,'/T

Leads Must Be As
Short As Practical

<
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a4 .

4 4 4 v
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4 < 4 < :
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4
‘ <or Tuned Coupler ‘ ° 2 s ‘4
.

<
A
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Figure 2-9: Insulated Joint, Shunt, or Coupler Installation
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NOTE

NOTE The A62776 MS/GCP Termination Shunt Burial Kit is designed to protect
shunts while they are buried. For additional information, refer to Section 9,
Auxiliary Equipment.

2.12 ISLAND CIRCUITS

The Model 4000 GCP provides a high frequency island track circuit with excellent cutoff and
shunting characteristics under varying ballast conditions.

2121 ISLAND CIRCUIT APPROACH LENGTH

Siemens recommends that the minimum length of an island track circuit should be 120 feet
(36.6 meters) between track connections, or longer if required to ensure island circuit shunting
for the operating car fleet and to comply with the operating practices of the railroad. To ensure
proper GCP operation, the maximum island length (measured between the track wire
connections on either side of the crossing) should be 350 feet (106.7 meters) and must not
exceed 30 percent of the longest GCP approach. The 30 percent figure applies to approach
circuits that are 1,000 feet (304.80 meters) or shorter.

P e o i -]
o T -
T - - |
E  sommow \ w -l I' [ y b .

Figure 2-10: Determining Island Approach Length

For Model 4000 GCP track approaches utilizing an internal island and with track approaches

that are less than 800 feet (243.8m), it is permissible to connect the RX and CHK wires to the
same pair of track wires from the crossing house. This activity will provide a similar benefit to

making a six-wire connection for remote applications.

In applications that cannot meet either of the above guidelines, either:

¢ Use a standard six-wire connection where the Model 4000 GCP CHK wires are connected
to the TX wires adjacent to the track side connections, or

¢ Extend or lengthen the approach(es) to a length that meets the 30% rule. This may be
accomplished either by extending the approaches or adding dummy loads in series with the
termination shunts.
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2.12.2 TRACK CIRCUIT COMPATIBILITY

The Model 4000 GCP Island is compatible with most track circuits, including DC and AC coded
track.

2.12.3 ISLAND FREQUENCIES

Table 2-15: Model 4000 GCP Island Frequencies (kHz)

2.14 3.24 4.90 7.10 10.00 13.20 17.50
2.63 4.00 5.90 8.30 11.50 15.20 20.20
WARNING

AT MULTIPLE TRACK INSTALLATIONS, USE DIFFERENT
FREQUENCIES FOR EACH ISLAND CIRCUIT.

IN THE SAME TRACK SECTION, DO NOT REPEAT ISLAND
FREQUENCIES WITHIN 5000 FEET (1524.0 meters) UNLESS
SEPARATED BY INSULATED JOINTS.

ON ADJACENT TRACKS, DO NOT REPEAT ISLAND FREQUENCIES
WITHIN 1500 FEET (457.2 M).

NOTE

Use frequencies of 10.0 kHz and lower when required island length is over
200 feet (61.0 meters), or lumped ballast loading at the street is anticipated.

NOTE

2.12.4 ISLAND SHUNTING SENSITIVITY

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.

NOTE

The island circuit shunting sensitivity adjustment procedure is in the Model
4000 GCP Field Manual, SIG-00-08-10.

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.

NOTE

In areas of passenger operation, a minimum of 0.3-ohm shunting sensitivity
is recommended.
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2125 ISLAND CIRCUIT WIRING

Use #6 AWG for track wires. Use twisted pair wires with at least two turns per foot for
connections between the track and the GCP bungalow. Provide as much separation between
transmit and receive wire pairs as practical. Total wire length from the bungalow to transmit wire
rail connections and bungalow to receive wire connections should not exceed 600 ft. (182.9m).

CAUTION

USE PROPER PRIMARY SURGE PROTECTION ON THE TRACK WIRES,
GCP BATTERY WIRES, AND ALL GCP LINE CIRCUITS.

A CAUTION|

2.13 TRACK CONNECTIONS

Track wire (lead) connection requirements are based on the track circuit configuration and the
distance between the Model 4000 GCP bungalow and the transmitter lead connections at the
track.

WARNING

WHEN ANY EXTERNAL TRACK CIRCUIT EQUIPMENT OR AUXILIARY
TRACK CIRCUIT EQUIPMENT SHARES TRACK WIRES WITH A
GCP/MS TRACK CIRCUIT THAT DOES NOT HAVE AN ACTIVE
INTERNAL ISLAND FOR THAT TRACK CIRCUIT OR OUTPUT, SUCH AS
A DAX OR PRIME PREDICTION OFFSET, THEN THE TRACK CIRCUIT
EQUIPMENT MUST BE CONNECTED IN ACCORDANCE WITH
PARAGRAPH 2.13.7.

2.13.1 FOUR-WIRE CONNECTIONS FOR BIDIRECTIONAL APPLICATIONS

In most installations where a Model 4000 GCP is operating at a crossing, four track leads
(wires) connect the GCP to the track. Two transmitter leads are connected on the side of the
crossing nearest the instrument bungalow. The transmitter leads must be as short as possible
and not exceed the maximum lengths specified in Table 2-16.

Two receiver leads are connected to the rails on the opposite side of the crossing. Two check
channel receiver leads are routed to the surge panel where they are connected to the
corresponding transmitter leads as shown in Figure 2-11.
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CAUTION

THE MAXIMUM TRANSMITTER LEAD LENGTHS SPECIFIED in Table
2-16 ARE FOR THE TRANSMITTER PAIR OF WIRES MEASURED
|A CAUTION| | 3ETWEEN THE BUNGALOW AND THE RAILS CONNECTIONS.
FAILURE TO DO SO MAY RESULT IN CHECK RECEIVER ERRORS
AND FALSE ACTIVATION.

NOTE

NOTE For information pertaining to PSO Module track connection options including
four-wire and six-wire track wire track connections, see Section 6.12,
Bidirectional DAXing Operations.
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Figure 2-11: Track Lead Connections
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Table 2-16: Maximum Transmitter Track Wire Length For 4-Wire Applications

Standard Siemens GCP Maximum Transmit Lead Length in
Frequency (Hz) Feet (meters)

86 100 (30.5)

114 125 (38.1)

156 150 (45.7)

211 200 (61.0)

285-970 250 (76.2)

2.13.2 FOUR TRACK WIRE UNIDIRECTIONAL AND SIMULATED BIDIRECTIONAL
APPLICATIONS RAIL CONNECTIONS

In unidirectional or simulated bidirectional installations, locate the transmitter leads adjacent to
the insulated joints wherever possible.

2.13.3 TRACK LEAD ROUTING

Track wires are routed between the GCP track connectors on the 4000 front panel and the
Surge Panel and between the Surge Panel and the rails as shown in Figure 2-11. The leads
between the Model 4000 GCP and the Surge Panel use twisted number 16 AWG to 12 AWG
wire. The transmitter and receiver leads between the Surge Panel and the rails must be twisted
and have a minimum wire size of number 6 AWG.

NOTE
NOTE When using an island circuit, physically separate the GCP transmitter pair
as far as practical from the receiver pair, both below ground and within the

bungalow.

When splicing track wire connections, use a crimped or welded splice.

2.13.4 TRACK LEAD LENGTH

In general, limit the total track lead length to 600 feet (182.9 meters), where possible. This
includes the actual length of the transmitter and the receiver twisted pairs added together. Twist
each pair of wires at least two turns per foot. Track lead length is measured from the bungalow
to the rail connections.
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2.13.5 SIX-WIRE CONNECTIONS

When the transmit leads must exceed the maximum lengths specified in Table 2-16, a six-wire
track hookup must be used. In a six-wire hookup, the maximum wire length allowed is 3500 feet
(1067 meters).

2.13.6 SIX-WIRE TRANSMITTER AND CHECK RECEIVER TRACK CONNECTION
REQUIREMENTS

In a six-wire application there must be a six-wire to four- wire conversion near the rail
connection so that only two transmitter wires and two receive wires are actually connected to
the track. Each of the two Check wires must be connected to the corresponding Transmitter
wire:

Within 25 feet (7.62 meters) of the rail connections.

Outside the ballast line or area damaged by track machinery.

Both transmitter/check pairs are connected to the rail by single wires.

A typical Model 4000 GCP six-wire to four-wire conversion operating in unidirectional mode
is shown in Figure 2-12.

WARNING

IN A SIX-WIRE APPLICATION, TWO CHECK WIRES ARE CONNECTED
TO THE CORRESPONDING TRANSMITTER TRACK WIRES IN THE
UNDERGROUND TO PROVIDE REMOTE SENSING OF THE TRANSMIT
SIGNAL. THE CONNECTION IS MADE WITHIN 25 FEET (7.62 meters)
OF THE TRANSMITTER FEED POINTS BUT NOT AT THE RAIL
CONNECTIONS AND NOT WHERE THE CONNECTION CAN BE
DAMAGED BY TRACK MACHINERY OR DRAGGING EQUIPMENT.

THE CORRESPONDING XMT AND CHK WIRES MUST BE CONNECTED
TOGETHER AS SHOWN IN Figure 2-12.

ENSURE THAT THE CORRESPONDING XMT AND RCV WIRES ARE
NOT CONNECTED TOGETHER OR OPEN TRACK WIRE DETECTION
WILL NOT OPERATE CORRECTLY.

THE LOCATION OF THE TRANSMITTER/CHECK CONNECTION
SHOULD BE LOCATED AWAY FROM THE TRACK AND IN A MANNER
THAT MINIMIZES THE RISK OF THE CHECK AND RECEIVE WIRES
BEING DAMAGED SIMULTANEOUSLY BY TRACK MACHINERY OR
DRAGGING EQUIPMENT.

WHEN ANY EXTERNAL TRACK CIRCUIT EQUIPMENT OR AUXILIARY
TRACK CIRCUIT EQUIPMENT SHARES TRACK WIRES WITH A
GCP/MS TRACK CIRCUIT THAT DOES NOT HAVE AN ACTIVE
INTERNAL ISLAND FOR THAT TRACK CIRCUIT OR OUTPUT, SUCH AS
A DAX OR PRIME PREDICTION OFFSET, THEN THE TRACK CIRCUIT
EQUIPMENT MUST BE CONNECTED IN ACCORDANCE WITH
PARAGRAPH 2.13.7.
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* »
RCVA OUTSIDE BALLAST LINE
AT 25 FEET (7.62 METERS) MAXIMUM
CHK1 - DISTANCE FROM TRANSMIT (XMT)
AND CHECK (CHK) WIRE
RCV?2 CONNECTIONS TO RAIL
XMT2
-1 -_ _'_: E __'E'_'."'."— -T'."'."_: oMY
CHK2 -

Figure 2-12: Six-Wire to Four Wire Conversion

2.13.7 SHARING TRACK WIRES WITH EXTERNAL TRACK CIRCUIT EQUIPMENT

When any external track circuit equipment or auxiliary track circuit equipment shares track wires
with a GCP/MS track circuit that does not have an active internal island for that track circuit or
output, such as a DAX or Prime Prediction Offset, then the track circuit equipment must be
connected in one of two ways:

The external track circuit equipment or auxiliary track circuit equipment may be connected
across the receiver wires directly, or

When connected to the Transmitter/Check Receiver wires the external track circuit equipment or
auxiliary track circuit equipment must be connected as identified in paragraphs 2.13.7.1 and
2.13.7.2.

2.13.7.1 SIX-WIRE CONNECTIONS

The external equipment must be connected to the Check Receiver wires only (refer to Figure
2-14, GCP2).

WARNING

FOR 6 WIRE CONNECTIONS, DO NOT CONNECT ANY EXTERNAL
TRACK CIRCUIT EQUIPMENT ACROSS THE TRANSMITTER WIRES.
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2.13.7.2 FOUR-WIRE CONNECTIONS

The Check Channel Receiver wires may connect either to the Transmitter wires at the same
point or prior to connecting to the other track circuit equipment (refer to Figure 2-13), or the
Check Channel Receiver wires may connect to the external track circuit equipment prior to
connecting to the transmitter track wires (refer to Figure 2-14, GCP 1).

WARNING

DO NOT CONNECT ANY EXTERNAL TRACK CIRCUIT EQUIPMENT
ACROSS THE TRANSMITTER PRIOR TO CONNECTING IT TO THE
CHECK CHANNEL RECEIVER WIRES.

CONNECTIONS MUST BE ARRANGED SO THAT AN OPEN WIRE OR
OPEN CONNECTION WILL NOT RESULT IN THE TRANSMITTER
WIRES BEING CONNECTED TO THE AUXILIARY TRACK CIRCUIT
EQUIPMENT UNLESS THE CHECK RECEIVER IS ALSO CONNECTED
(REFER TO Figure 2-13).

NOTE

External track circuit equipment includes, but is not limited to, 80049 DC
Exciter Panels, Electronic Coded Track, AFO Track circuits, Track batteries
or relays, surge suppressors (not including air gap arresters) or Bidirectional
Simulation Couplers.

TO TRK
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Figure 2-13: Proper Connections of Track Wires
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Figure 2-14: Proper 4-Wire & 6-Wire Connections When Using Auxiliary Track Circuit

Equipment
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NOTE

NOTE

Customer Service Bulletin 4-94, dated 3-8-94, concerned multiple track wire
failures and it recommended connecting the transmitter and check receiver

track wires “at or near the bootleg connection and then running a single wire
to the rails. The single wire was limited to a maximum of 50 feet (16 meters).

Customer Service Bulletin 3-06B.01, dated 12-8-06, amended 12/19/06,
indicates in Figures 2 and 3 that “the CHK wires are connected to the XMT
wires within 25 feet (7.62 meters) of the track feed points, but not at the rail
connections.”

Current practice is to connect the CHK and XMT wires within 25 feet (7.62
meters) of the track feed points, which further reduces the potential for
check receiver errors. Existing locations that are between 25 and 50 feet (8
— 16 meters) and do not experience check receiver errors may remain at
their location.

2.14 TRACK CIRCUIT ISOLATION DEVICES

Several types of track circuit isolation devices are available for both DC and AC coded track
applications. The following discussions are grouped by non-coded and coded track circuit type.

NOTE

NOTE

The recommendations listed in the following paragraphs are general in
nature and no attempt is made to cover all applications.

Battery chokes and code isolation devices described here are designed for
mounting inside a weatherproof enclosure.

If there are any questions concerning these recommendations or
applications, contact Siemens Application Engineering for assistance.

2141 STEADY ENERGY DC TRACK CIRCUITS

A DC track circuit should be equipped with a battery choke when its battery is located within the
Model 4000 GCP approach and it is less than 1,000 feet (304.80 meters) beyond the approach

termination.

NOTE

NOTE

If the track connections for the DC track circuit are 1,000 feet (304.80
meters) or more beyond the GCP approach termination shunt, a battery
choke is not required (see Section 9, Auxiliary Equipment).
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2.14.2 BATTERY CHOKES

|A CAUTION|

NOTE

WARNING

IN APPLICATIONS WHERE THE CHOKE IS LOCATED WITHIN AN
ADJACENT MODEL 300 OR MODEL 400 GCP APPROACH, THE 8A065A
BATTERY CHOKE MUST BE USED.

WHEN PLACING THE WIDEBAND SHUNT, 8A076A, AS SHOWN IN
Figure 2-16 ENSURE THAT THE SHUNT IS PLACED ON THE BATTERY
SIDE OF THE INDUCTOR.

CAUTION

IN LONG DC TRACK CIRCUITS, THE DC RESISTANCE OF THE
8A065A BATTERY CHOKE CAN ADVERSELY AFFECT TRACK
CIRCUIT OPERATION AT LOW BALLAST. USE THE 62648 BATTERY
CHOKE IN THIS TYPE OF CIRCUIT.

WHEN USING A GCP OPERATING FREQUENCY OF 114 HZ IN A DC
TRACK CIRCUIT WITH A RECTIFIED 60 HZ SOURCE, USE A 8A076A
WIDEBAND SHUNT WITH THE BATTERY CHOKE TO ELIMINATE THE
120-HZ RIPPLE PRODUCED (SEE Figure 2-16).

NOTE

For additional information on Siemens Battery Chokes, refer to the Section
9, Auxiliary Equipment.

Two Siemens Battery Chokes can be used in DC track circuits. The part number and DC
resistance for each choke is listed below.

Table 2-17: Siemens Battery Chokes

Part Number DC Resistance
62648 0.10 ohm
8A065A 0.40 ohm
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Figure 2-16: Ripple Elimination Circuit
2.14.3 SIEMENS GEO CODED DC TRACK CIRCUIT

Standard GCP frequencies of 86 Hz and higher are compatible with GEO. Isolation circuits are
not required in the GEO transmitter rail connections.

Frequencies of 86, 114, 156, and 211 Hz require using high track drive, and installation of GEO
Track Noise Suppression Filter, A53232. The GEO Filter must be installed at the signal location
for the above-mentioned frequencies.

2144 ELECTRONIC CODED DC TRACK CIRCUIT

Standard GCP frequencies of 86 Hz and above can normally be used with electronic DC coded
track systems, e.g., ElectroCode, GenraKode™, MicroTrax®, and E-Code. All frequencies of
211 Hz and lower require using high GCP track drive.

When signals from other equipment are present on the track, GCP transmit level should be set
to high.
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NOTE

NOTE Under some circumstances, an external track filter may be required when
electronic coded track is located within the Model 4000 GCP approach.

As with any coded track system, the lower the transmit level, the less
interference to GCP units.

2145 RELAY CODED DC TRACK CIRCUIT

WARNING

THE SINGLE POLARITY relay DC CODED TRACK CIRCUIT MUST BE
CAREFULLY REVIEWED TO ENSURE THAT ALL TRANSMIT AND
RECEIVE CODES ARE OF THE SAME POLARITY PRIOR TO
INSTALLING ANY 6A341-1 UNIT. IF THE POLARITY IS IN DOUBT,
INSTALL TWO 6A342-3 ISOLATION UNITS AT EACH END OF THE
TRACK CIRCUIT

SAME INSTALLATIONS AS THE DUAL POLARITY CODED TRACK
CIRCUIT.

ALWAYS VERIFY PROPER CODE SYSTEM OPERATION FOLLOWING
INSTALLATION OF AN ISOLATION UNIT.

CONTACT SIEMENS TECHNICAL SUPPORT AT 1-800-793-7233 FOR
MORE DETAILS.

Most relay coded DC track installations require DC Code Isolation units. A code isolation unit is
a special battery choke that aids in preventing coded track battery and track relays from causing
high interference with the Model 4000 GCP. The Siemens 6A342-1 DC Code Isolation unit is
used in most single polarity code systems. The Siemens 6A342-1 DC Code Isolation unit is also
used in GRS Trakode (dual polarity) relay systems, as long as the GRS TD relay is also used.

2-42
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



GENERAL GCP APPLICATION INFORMATION

2.145.1 SINGLE (FIXED) POLARITY SYSTEMS

WARNING

ALWAYS VERIFY PROPER CODE SYSTEM OPERATION
FOLLOWING INSTALLATION OF AN ISOLATION UNIT.

NOTE

NOTE To limit current losses to the track relay during low track ballast conditions,
use number 6 AWG wires to terminals 1 and 2 on the Isolation units.

A fixed polarity code system must have the same received and transmitted polarities to use the
6A342-1 DC Code Isolation unit. 75, 120, 180-ppm rate code systems are generally fixed
polarity systems. A typical fixed polarity code system using the 6A342-1 Code Isolation unit is
shown in Figure 2-17.

Figure 2-17: Code Isolation Unit in a Single Polarity Code System

2.145.2 GRS TRAKODE (DUAL POLARITY) SYSTEMS

WARNING

ALWAYS VERIFY PROPER CODE SYSTEM OPERATION
FOLLOWING INSTALLATION OF AN ISOLATION UNIT.

TO INSTALL THE UNIT AS SHOWN IN Figure 2-18, A TRANSFER
DELAY (TD) RELAY MUST BE USED.

DO NOT INSTALL ANY CODE ISOLATION CIRCUIT IN GRS
TRAKODE WITHOUT USING THE TD RELAY.
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NOTE

NOTE To limit current losses to the track relay during low track ballast conditions,
use #6 AWG wires to terminals 1 and 2 on the Isolation units.

The GRS Trakode (dual polarity) system is the only dual polarity system that can use the
6A342-1 code isolation unit as installed. This application requires that a GRS TD relay also be
used when installing a 6A342-1 unit. Figure 2-18 shows the 6A342-1 Code Isolation unit
installed in a GRS Trakode system.
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Figure 2-18: Code Isolation Unit Installation In GRS Trakode System

2.14.5.3 DUAL POLARITY (POLAR) CODED TRACK SYSTEMS OTHER THAN GRS
TRAKODE

WARNING

ALWAYS VERIFY PROPER CODE SYSTEM OPERATION
FOLLOWING INSTALLATION OF AN ISOLATION UNIT.

NOTE

NOTE For additional information on Siemens DC Code Isolation units, refer to
Section 7, Auxiliary Equipment.

Contact Siemens Technical Support for at 1-800-793-7233 for assistance in
dual polarity code systems.

A dual polarity system is one in which the received code polarity is opposite to that of the
transmitted code.

When used in a dual polarity system, two 6A342-3 Code Isolation units must be placed at each
end of the circuit for proper filtering. The application depends upon the track circuit
configuration.
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2146 AC CODE ISOLATION UNITS

CAB signal track circuit installations require an AC Code Isolation unit. AC Code Isolation units
are designed to minimize harmonic frequencies from being applied to the track and provide a
higher impedance to GCP frequencies. The part number and isolation frequency for each
Siemens AC Code Isolation unit is listed below:

Table 2-18: Siemens AC Code Isolation Units

Part Number Isolation Frequency
8A466-3 60 Hz
8A470-100 100 Hz

2.14.6.1 CAB SIGNAL AC

WARNING

ALWAYS VERIFY PROPER CAB SIGNAL OPERATION FOLLOWING
INSTALLATION OF AN ISOLATION UNIT.

Application of Model 4000 GCP systems in cab territory using the 8A466-3, 60 Hz AC Code
Isolation Unit or the 8A470-100, 100 Hz Isolation Unit is shown in Figure 2-19.

Figure 2-19: AC Code Isolation Unit Used in CAB Territory
2.15 APPROACH CONFIGURATIONS

2.15.1 BIDIRECTIONAL CONFIGURATION

The bidirectional configuration is the simplest of the approach applications. This configuration
allows:

e asingle Model 4000 GCP track module to monitor train movement in both approaches to a
crossing.
o longest approach distance for each operating frequency

2-45
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



GENERAL GCP APPLICATION INFORMATION

o bidirectional approach distances are less affected by low ballast resistance than
unidirectional applications.

A typical bidirectional application consists of an island and two approaches (see Figure 2-2).
The Island is defined by the location of the rail connections. The approach length is defined by
the location of the termination shunt rail connections.

2.15.2 BIDIRECTIONAL APPROACH LENGTH BALANCING

Bidirectional approach length must be balanced within +10 percent. Where approach distances
differ by more than 10 percent, due to the presence of un-bypassed insulated joints in one of the
approaches, simulated track must be added in series with the termination shunt of the shorter
approach to bring it within 10% of the longer approach.

2.15.3 SIMULATED TRACK

Simulated track can consist of either of the following:

e 8V617 Simulated Track Inductor of the proper value, which is normally installed within
the Multifrequency Narrow-band Shunt.

e 8A398-6 Adjustable Inductor.

2.15.4 UNIDIRECTIONAL INSTALLATIONS

WARNING

DO NOT BYPASS THE FEEDPOINT INSULATED JOINTS OF A
UNIDIRECTIONAL OR A SIMULATED BIDIRECTIONAL APPROACH
WITH ANY COUPLING DEVICE.

When configured for unidirectional operation:

e A track module monitors train movements in a single approach due to insulated joints being
present.

o When insulated joints are at a crossing, two track modules are required to monitor both
approaches.

o Insulated joints are sometimes used to separate crossing approaches (refer to the following
figure.)

e Using insulated joints permits GCP frequencies to be repeated in adjacent approaches.

e Locate insulated joints opposite each other, as close as practical.
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Figure 2-20: Typical Unidirectional Approach Configuration

Unidirectional installations are generally used:

when the signal system dictates them

when closely following trains are expected

at crossings where standing cars or trains can occupy opposite approach circuits

with remote GCPs in coded track and cab signal territory to extend crossing approaches
beyond existing track circuit limits.

2.155 SIMULATED BIDIRECTIONAL INSTALLATIONS

WARNING

FOR SIMULATED BIDIRECTIONAL OPERATION, THE MODEL 4000
GCP MUST BE PROGRAMMED FOR SIMULATED BIDIRECTIONAL
OPERATION.

NOTE

NOTE In general, where unidirectional GCP approaches longer than 2,000 feet
(609.6 meters) are required, use the simulated bidirectional application. This
ensures optimum GCP operation over varying ballast conditions.

The simulated bidirectional configuration is applied to a unidirectional installation to obtain the
low ballast and adjacent frequency overlap operating benefits of a bidirectional application.
Bidirectional applications are less affected by low ballast (EX) than unidirectional applications. In
the simulated bidirectional configuration, a narrow-band shunt is connected in series with an
adjustable inductor.

This combination is generally connected in parallel across the track connections in the
bungalow and is adjusted to be electrically equal in distance to that of the actual track approach
circuit. Both approach circuits appear equal in length to the Model 4000 GCP.
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2156 SIMULATED APPROACH

A simulated bidirectional approach can consist of any of the following:

e 62664-f Bidirectional Simulation Coupler adjusted to the proper distance (Figure 2-21).

e 8V617 Simulated Track Inductor in series with a Multi-frequency Narrow-band Shunt. The
inductor distance must be equal within 10% to that of the track approach.

e 8A398-6 Simulated Track Inductor in series with a Narrow-band Shunt.

| czcca FREQ[ ]
[ i TRACK 2 o
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= 1600
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L .@.
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Figure 2-21: Bidirectional Simulation Coupler

The 62664-mf Bidirectional Simulation Coupler contains a Narrow-band Shunt at the GCP
termination frequency and an adjustable simulated track inductor that simulates a specific track
length and is tapped and connected to front panel terminals.

The front panel terminals allow simulated approach distances to be selected that closely match
the actual track approach. Approach distances ranging from 400 to 6,000 feet (121.9 — 1829
meters) in 400 foot (121.9 meter) increments can be selected using terminal shorting straps
adjustable within £ 200 feet (61.0 meters) of the GCP approach.
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WARNING

IN  STANDARD FOUR-WIRE  SIMULATED  BIDIRECTIONAL
INSTALLATIONS, THE BIDIRECTIONAL SIMULATION COUPLER
(62664-MF) MUST BE CONNECTED TO THE TWO TRANSMITTER
(XMT) TRACK LEADS AS SHOWN FOR T1 IN Figure 2-22. DO NOT
USE THIS COUPLER AS A STANDARD TERMINATION SHUNT ON
THE TRACK.

NOTE

NOTE For additional information on the 62664-mf Bidirectional Simulation Coupler,
refer to Section 7, Auxiliary Equipment.

2.15.7 SIX-WIRE SIMULATED BIDIRECTIONAL APPLICATIONS CONNECTIONS

When a unidirectional Model 4000 GCP is connected in a six-wire simulated bidirectional
configuration (see paragraph 2.15.5) the bidirectional simulation coupler must be connected to
the check (CHK) wires as shown in Figure 2-22.

WARNING

IN A STANDARD SIX-WIRE BIDIRECTIONAL CONFIGURATION THE
BIDIRECTIONAL SIMULATION COUPLER (62664-MF) MUST BE
CONNECTED TO THE TWO CHECK (CHK) TRACK LEADS AS SHOWN
FOR T2 IN Figure 2-22 AND NOT BE CONNECTED TO THE TRANSMIT
(XMT) TRACK LEADS.

IF THE COUPLER IS INCORRECTLY CONNECTED TO THE TRANSMIT
(XMT) WIRES OF THIS CONFIGURATION, AN OPEN TRANSMITTER
TRACK WIRE MAY NOT BE DETECTED. THIS CAN ADVERSELY
AFFECT GCP OPERATION.
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Figure 2-22: 4 and 6-Wire Simulated-Bidirectional Applications
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2.16 REMOTE PREDICTION GUIDELINES

Remote Prediction (also known as DAX) effectively extends approaches beyond the limits
imposed by insulated joints. Remote prediction is the transfer of prediction information from a
GCP at a remote location to a GCP at a crossing. Transfer may be via cable or by means of
spread spectrum radio (SSR).

2.16.1 REMOTE PREDICTION USE REQUIREMENTS

Remote prediction is used where an approach is too short to provide the required warning time
or preempt prediction.

2.16.2 REMOTE PREDICTION CAPABILITY

Each Track Module of the 4000 GCP may be programmed to provide up to nine prediction
output signals:

e DAX A through DAX G
e Prime
e Preempt

2.16.3 REMOTE PREDICTION CONFIGURATION

A GCP providing remote prediction from a set of insulated joints must be configured for
unidirectional or simulated bidirectional operation. Where applicable, a Model 4000 GCP may
provide Bidirectional DAXing when configured with the appropriate software and hardware
configuration.

2.16.3.1 WARNING TIME

The required crossing warning time is programmed into the remote prediction unit.

2.16.3.2 PREDICTOR INPUT

NOTE

NOTE When a UAX or DAX/PREEMPT ENABLE is de-energized, the associated
prime, Dax, or pre-empt will switch to motion sensor operation.

When the UAX or DAX ENABLE energizes, motion sensing will continue if
inbound motion is being sensed, otherwise they will switch back to predictor
operation.

The GCP receiving the remote prediction must be enabled to receive the individual predictor
outputs from the remote unit:

e DAX A through DAX G Enable
e Prime UAX
e Preempt Enable

The available local inputs must be configured for the required pickup delay.
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2.16.3.3 REMOTE PREDICTION VIA SSR

Data transfer between 4000 GCP and SSR is via Echelon® LAN. There are two communication
channels: Radio DAX Link A and Radio DAX Link B. All active vital signals are transmitted via
SSR over one of the two links.

2.16.4 TYPICAL REMOTE PREDICTION OPERATION

Remote prediction operation is normally initiated from either an adjacent crossing or a remote
location that has insulated joints.

A typical GCP controlled from a remote location other than a crossing as shown in Figure 2-23.

Figure 2-23: Remote Prediction from A Remote Location Other Than A Crossing

= B
[ S—i

Figure 2-24: Remote Prediction from An Upstream Crossing - Joints On Far Side

18

Figure 2-25: Remote Prediction from An Upstream Crossing — Joints On Near Side

2.16.5 DAX OFFSET DISTANCE

The distance between the crossing feed points and the remote 4000 GCP location is the remote
offset distance. This value is programmed in the remote prediction unit. The offset distance is
field measured from the crossing feed points to either the DAX insulated joints as illustrated in
Figure 2-23 and Figure 2-24 or to the DAX receiver feed wires as shown in Figure 2-25.
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2.16.6 REMOTE APPROACH DISTANCE CALCULATIONS

The remote approach distance required is the crossing Full Approach Distance minus the DAX
Offset Distance as shown in Figure 2-26: Approach Example with DAX Offset and Remote DAX
Approach Distances. For Example:

Full crossing approach = 3600 ft. / 1098 m
DAX offset distance = 2200 ft / 671 m
DAX Approach distance = 3600 — 2200 = 1400 ft. / 427 m

DAX approach distance (in this case 1400 ft. / 427 m) can be designed longer if desired but not
shorter or warning time for fastest trains will become shorter.

WARNING

DAX MINIMUM APPROACH DISTANCE IS A CRITICAL DISTANCE FOR
ADEQUATE WARNING TIMES. MINIMUM DAX APPROACH DISTANCE
IS GENERALLY 1000 FT (304.8 M), BUT THERE ARE EXCEPTIONS.

FOR EXCEPTIONS, SEE PARAGRAPH 5.3, MINIMUM APPROACH
DISTANCE GUIDELINES FOR DAX TRACK CIRCUITS.

Figure 2-26: Approach Example with DAX Offset and Remote DAX Approach Distances
2.17 SURGE PROTECTION

2.17.1 PRIMARY SURGE PROTECTION FOR TRACK AND I/O WIRING BETWEEN
BUNGALOWS

All 4000 track wires, output and input line or cable circuit wires that leave or enter the bungalow
must have primary surge protection provided. Primary surge protection for 4 and 6 track wires
requires arrestors and equalizer as shown in Figure 2-46. Primary surge protection for all I/O
wiring between bungalows is shown in Figure 2-47.
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2.17.2 BATTERY SURGE PROTECTION AND POWER WIRING

Primary battery surge protection for the GCP requires careful power wiring from the charger to
battery, from battery to surge arrestors and from surge arrestors to 4000 equipment. Primary
arrestors, equalizers and power wiring are shown in Figure 2-48.

NOTE
NOTE SSCC surge protection is discussed in Appendix C.
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2.18 TYPICAL APPLICATION DRAWINGS

This section provides drawings to show each of the following Model 4000 GCP applications:

Single Track, Bidirectional (Figure 2-27)

Two Track, Bidirectional (Figure 2-28)

Single Track, Back-to-Back, Unidirectional (Figure 2-29)

Two Track, Back-to-Back, Unidirectional (Figure 2-30)

Single Track, Bidirectional, And Remote Single Track, Unidirectional (Figure 2-31)

Single Track, Bidirectional, And Remote Single Track (Six Wire), Unidirectional, In Single
GCP Case (Figure 2-32)

Single Track, Back-to-Back, Unidirectional, In Simulated Bidirectional Operation (Figure
2-33)

Single Track, Back-to-Back, Unidirectional, In Simulated Bidirectional Six Track Wire
Operation (Figure 2-34)

Single Track, Two Overlapping Crossings, Using Remote Prediction (Figure 2-35)

Single Track, Two Overlapping Crossings, Using 80049-1 DC Shunting Enhancer
Panels (Figure 2-36)

Three Track, Bidirectional (Figure 2-37)

Four Track Bidirectional (Figure 2-38)

Single Track, Remote Prediction via Radio DAX link (Sheet 1 of 2) (Figure 2-39)
Single Track, Remote Prediction via Radio DAX link (Sheet 2 of 2) (Figure 2-40)
Single Track, Remote Prediction with Advanced Preemption (Figure 2-41)

Single Track, Remote Prediction for Two Overlapping Bidirectional Crossings (Figure
2-42)

Typical Single Track, Vital IO Bidirectional DAX Application (Figure 2-43)

Typical Single Track, Internal PSO Bidirectional DAX Four-Wire Application (Figure
2-44)

Typical Single Track, Center Fed Bidirectional DAX Six-Wire Application (Figure 2-45)
Typical Track Wire Surge Protection for 4 and 6 Wire Track Connections Figure 2-46)

Typical Surge Protection Requirements When Cabling Between Remote DAX Unit and
Crossing Unit (Figure 2-47)

Recommended Battery Surge Protection Wiring for Model 4000 GCPs (Figure 2-48)
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Figure 2-27: Typical Single Track Bidirectional Application
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Figure 2-28: Typical Two Track Bidirectional Application
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Figure 2-29: Typical Single Track, Back-to-Back, Unidirectional Application
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Figure 2-30: Typical Two Track, Back-to-Back, Unidirectional Application
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Figure 2-31: Typical Single Track, Bidirectional, and Remote Single Track, Unidirectional
Application
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Figure 2-32: Typical Single Track, Bidirectional, and Remote Single Track (Six Wire),
Unidirectional Application, In Single GCP Case.
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Figure 2-33: Typical Single Track, Back-to-Back, Unidirectional, In Simulated
Bidirectional Operation Application
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Figure 2-34: Typical Single Track, Back-to-Back, Unidirectional, In Simulated

Bidirectional, Six Track Wire Operation
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Figure 2-35: Typical Single Track, Two Overlapping Crossings, Using Remote Prediction
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Figure 2-36: Typical Single Track, Two Overlapping Crossings, Using 80049-1 DC
Shunting Enhancer Panels, Application
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Figure 2-37: Typical Three Track, Bidirectional Application
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Figure 2-38: Typical Four Track, Bidirectional Application
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2-68

Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



GENERAL GCP APPLICATION INFORMATION

x :
T-n::g.ljfé Ey oy -
' @ W ::ﬁ 03 = e
i iy E - B%
oooo = (=]
= R |
& -
of o
= ol = 3
iz :
2zl
Sw
L
=
[ix)
E
%E vl AWMASLVEE ESI0WS0R MM ca| eu
3|2 o T | = |2
Sz | = W $Eg 93 %233 PR oz ow )
25 | gl Yo F1E ]
= ,q_( el T R Y o Tale) l-:"-:l o4 8 {J
T v .
[n] L
'l
3 wi 2
1 .
o W ¥ ==
1A I 2
E ali = u
¥ i £o
TTEN el q5
- z [ESES £ i o
M i fEics =
—=__ 8 |Z: i -
i el s
= = i Fwpr E
@I w

Figure 2-40: Single Track, Remote Prediction via Radio DAX link (Sheet 2 of 2)
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Figure 2-41: Single Track, Remote Prediction with Advanced Preemption
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Figure 2-42: Typical Single Track, Remote Prediction for Two Overlapping Bidirectional
Crossings, Application

2-71
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



GENERAL GCP APPLICATION INFORMATION

INNHS
NOILWNINYTL
T O )
A
ISIHD
- v
3 IHD
o)
L LINX
o N ZINX | &
<t @) o v O
0] Z ©
= w
) w
Q 2
L
& O '\ Z\Od
IADY )
= ..
O
i & e
O o} 2
e =
= - ST
=
L =
g & =
=) g
o)
™ .
O <Jm
Z ZT
w0 é -
2 . O
O N OE
4 0 <
°3F
- =
I ~ (@)
Q / IAOY b
' 50
Sl = ZAOY aP
al © m I > %
[ = = oo
< @ < é é
% 5 0O
ol o7 7. & Qwag
2l O 8V ZINX (O &3FE
o] \ F o00%%
v TLIX FS88
O w>*r*
<o o
II\ LFO00
IHD =500
IMHO % o g
— (9] % I:I—: IVRY
= = FHEX
1 Sz 1 ) =230
] ANNHS
NOILYNINNTL

Figure 2-43: Typical Single Track Vital 10 Bidirectional DAX Application
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Figure 2-44: Typical Single Track, Internal PSO BIDAX TX — BIDAX RX Four-Wire

Application
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Figure 2-45: Typical Single Track Center Fed PSO Bidirectional DAX Application
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Figure 2-46: Typical Track Wire Surge Protection for 4 and 6 Wire Track Connections
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Figure 2-48: Recommended Battery Surge Protection Wiring for Model 4000 GCPs
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CHAPTER 3 — DIAGNOSTIC TERMINAL AND OFFICE
CONFIGURATION EDITOR

3.1 DIAGNOSTIC TERMINAL

The Diagnostic Terminal (DT) is a Siemens developed Windows® based software that is
available on USB Flash Drive from Siemens Customer Service. The DT software is available in
two formats:

e PC based program
e Application running on the A80407 Display Module

The PC based DT only functions when connected to a CPU I+ module, if the system contains a
CPU Il module, the equivalent functionality is available on the CPU Ill Web Ul or Display
Module.

The A80407 Display Module is obsolete, the replacement A80485 provides equivalent
functionality but does not run the DT software.

The Diagnostic Terminal (DT) provides the user interface that allows:
e 4000 GCP configuration:

0 Upload a configuration package (Pac) file to the CPU from the Display Module’s
USB drive or a PC,

o Download the configuration package (Pac) file from the CPU and save it on The
Display Module’s USB drive or a PC.

e Save the Status and/or Summary logs from all cards.

e Save the Maintainers Log, Train History and Diagnostic logs

e Save SEAR Reports, histories, and incidents (Display only).

e Upload MEFs from the Display Module’s USB drive or a PC

e Upload an MCF from the Display Module’s USB drive or a PC,
e Set MCF CRC,

e Clear CIC and ECD.

e Track calibration

e Approach distance computation

e Approach linearization

e Island calibration

e Application programming

e Track status display

e Siemens Event Analyzer Recorder (SEAR Ili) configuration (Display only)
¢ HD/Link configuration

e Diagnostics and Troubleshooting
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When troubleshooting the Model 4000 GCP, there are certain conditions under which the final
process step in trying to correct an error is to perform a Set to Default. Call Siemens Technical
Support at (800) 793-7233 for assistance in performing Set to Default.

The Display Module has a USB port, which allows the GCP4000 to recognize when a USB drive
is plugged into the display module. When a USB drive is detected the DT software will enable
options to: 1) Save the configuration package (Pac) file to the USB drive; 2) Save Status Log
and Summary Logs to the USB drive; 3) Save the Maintainers Log, Train History and Diagnostic
log to the USB drive; 4) Save SEAR lli reports, histories, and incidents to the USB drive; 5)
Upload a configuration package (Pac) file to the CP from the USB drive; 6) Upload MEFs from
the USB drive to other modules; and 7) Upload an MCF from the USB drive to the CPU module.

The Office Configuration Editor (OCE) is able to create a configuration package file (Pac file)
and allows the user to save it to a USB drive. The OCE also computes the configuration check
number (CCN), which is a 32-bit CRC of each configuration record for each card in the MCF.
The CCN is stored in the Pac file, and is present on various reports.

The OCE also computes the Office Configuration Check Number (OCCN), which is a 32bit CRC
that includes the configuration record for each MCF card, but with certain parameters excluded.
Specifically excluded are those values intended to be changed by the maintainer in the field.
The purpose of the OCCN is to create a configuration check over the properties that the office
sets but exclude the properties that the user sets in the field.

The GCP computes the Track Check Number (TCN) for each configured Track Module in a
Model 4000 GCP chassis, and the number is displayed on the DT. This number cannot be
calculated in an offline mode. The TCN value changes whenever the track card is recalibrated.
The main and standby track modules have different TCN numbers as they are calibrated at
different times. The newer Display/DT software will show both main and standby TCNs. If the
track card is not fully calibrated its TCN will show as 0.

If a track module in the system contains software that does not calculate TCNs, the GCP
displays that module’s TCN as dashes rather than numbers.

The GCP also computes the PSO Check Number (PCN) for each configured PSO Module in a
Model 4000 GCP chassis and the number is displayed on the DT. This number cannot be
calculated in an offline mode. The PCN encompasses the following data/parameters:

e All PSO calibration parameters
e Date and Time of last PSO calibration
e PSO TX Mode
e PSO TX Frequency
e PSO TX Level
With these changes the Diagnostic Terminal allows the user to view the following:
e the current OCCN,
e the current CCN
e The current TCN
e The current PCN
¢ the CCN from the last Pac file upload, if one is present,
¢ the OCCN from the last Pac file upload if one is present.
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As an option, the Display DT allows the user to select to turn-on or turn-off the saving of the
EZ/EX data for selected Track modules. The Display DT saves the EZ/EX data to the USB
drive. The DT (PC) saves the EZ/EX data to a selected permanent or removable computer
drive.

3.1.1 DT PROGRAMS

The Siemens Windows Diagnostics Terminal program is required for GCP units not using an
A80485 Display Module (or the AB0407 Display Module which is no longer available) or a CPU
lll. There are two separate DT programs; one for Personal Computers (PCs), desktops or
laptops, and one for the Display Module (A80407-3), both can implement 4000 GCP
configuration and display functions. The A80485 display does not run the Diagnostic Terminal
program but has its own user interface to allow interaction with the GCP4000.

The displays for each DT program are identical in most respects except for screen height to
width ratio. In this section, Display Module DT displays are shown for each program function.
PC based program displays are shown only where the corresponding displays of each DT
program differ. If using a GCP4000 System with an 80485 Display, refer to GCP4000 Field
Manual SIG-00-12-68, Version: A5 or newer.

3.1.1.1 PCINSTALLED DT TO GCP COMMUNICATION

The PC-installed DT communicates with the 4000 GCP (when using a CPU II+) using the 9-pin
RS-232 DIAG connector on the chassis. Communication is through a straight 9-pin female to 9-
pin male cable as shown in Figure 3-1.
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Figure 3-1: PC to CPU Module Diagnostic Connector
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3.1.2 DT PROGRAM INITIATION

NOTE

NOTE The RS-232 communications cable and any USB to Serial Adapters being
used must be in place before the PC based DT is started.

On the PC based DT, the Model 4000 GCP must complete the boot up
sequence before the DT program will begin its boot up sequence.

DT startup is different for the PC based DT and the Display based DT. The PC based DT
resident program is manually started. The Display based DT program is started each time
power is applied to the 4000 GCP.

3.1.3 DT STARTUP SEQUENCE

While either DT program is opening the display appears as shown in Figure 3-2 A and B. A
progress bar appears at the bottom of the screen. Status messages appear in the message box
at the bottom right of the screen. A Connect / Disconnect button has been added to the Display
based DT as shown in Figure 3-2 B and C.

When the display is connecting to the Communication Processor (CP) on the CPU, the
Disconnect button is displayed.

When the display is not communicating with the CP, the Connect button is displayed.

Bohe,

HNNNRERNRENEN Corwricadng...

(MR REERAREEEE coeriesing

S _BBDE_PC_RASED DT _SCRPIM

A B - Connecting C - Disconnected
PC Based DT Screen Display Based DT Screens

Figure 3-2: DT Start-Up Screens

34
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



DIAGNOSTIC TERMINAL & OFFICE CONFIGURATION EDITOR

3.2 DISPLAY DT USB WIZARD

WARNING

DURING MODULE CHANGEOUT, SOFTWARE REVISION, REBOOT AND
CALIBRATION PROCEDURES, WARNING DEVICES MAY NOT OPERATE
AS INTENDED. TAKE ALTERNATE MEANS TO WARN VEHICULAR
TRAFFIC, PEDESTRIANS, AND EMPLOYEES. TESTS MUST BE
PERFORMED TO VERIFY PROPER OPERATION PRIOR TO PLACING THE
SYSTEM BACK IN SERVICE.

NOTE

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.

The USB Wizard is solely a function on the Display Module (A80485 OR A80407-3) and is not
supported on the PC based DT.

The feature provides a wizard that allows the user to save GCP 4000 files to, or upload files
from, an 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 History

Maintenance Logs

Status Logs

Summary Logs

SEAR i

0 Reports

o History

o 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)
SEAR lli Executive Software

HD/Link Executive Software

Control Descriptor Language (CDL) files
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3.21 USB DRIVE RECOMMENDATION

Siemens recommends the use of a 512 MB USB drive for the 80407-03 Display or an 8GB or
smaller USB Drive for the 80485 Display. Encrypted USB Drives are NOT supported.

3.2.2 DISPLAY DT USB MENU A80485 DISPLAY MODULE

The USB menu has eight sub-menus shown in Figure 3-3. The Software Updates menu has two
sub-menus, one for software updates for modules and the second for the Display module
Executive software update. The other USB menu sub-menus provide for downloading of
configuration reports, display/event logs, GCP logs, train history, and uploading or downloading
configuration files. The GCP’s current configuration information can be downloaded to the USB
drive. A new configuration can also be uploaded to the GCP via the USB drive. Refer to the
appropriate manual for your GCP unit for details for uploading and downloading configuration
information into the GCP.

@Diags ! uUsB System® @Diags ! usB System®
.Sof‘tware Updates B Module Updates

2_] Download Configuration Report .2:Di5 play Executive Update

3_J Download Configuration

a Upload Configuration

SJCapture Display/Event Logs
:6} Download GCP Logs
7]Download Train History
.BJSEAR Transfers

Figure 3-3: USB Menu Screens A80485 Display Module

3.2.3 DISPLAY DT USB WIZARD MENU A80407-3 DISPLAY MODULE

When a USB drive device is inserted into the Display Module, A80407-3, the WIZ button is
made active, and the WIZARD menu is automatically opened.

In Figure 3-4A the WIZ button is on the top line of the main status screen.
The WIZARD menu is shown in Figure 3-4B
To select a function, touch the function on the screen and then press NEXT
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A=
GLOSE| NEXT
B Save Configuration
B Upload Configuration
£z 99 Bz 101 :gave Iqrqr; H|storyL
s SRRLEE B save Maintenance Log
Sesst G R || e B et B Save Diagnostic Log
{4 save Status Log
tsave Summary Log
HUpdate MEF
t1Update MCF
AND @ HISEAR
System [SSCC @ @
\USE Drive
Jos1108_1730 JOB1108_1727
a-11-08 8-11-08

Figure 3-4: Wizard WIZ Button and USB WIZARD Menu A80407-3 Display Module

3.24 FILE TRANSFERS WITH USB DRIVE

To save, upload, or update a file to an USB drive, insert the USB drive in the USB port on the
Display Module. Refer to Figure 3-5 for the location of the USB port.

o | o | =
SIE!'I.-"IENS ol

fr i

|- RESET BUTTOMN

Figure 3-5: Display Module USB Port Location A80485 and A80407-3
3.3 CONFIGURATION CHECK NUMBER (CCN) AND THE OFFICE CCN (OCCN)

The software used in the Model 4000 GCP generates a 32-bit Cyclical Redundancy Check
(CRC) number to determine that the software data has not been corrupted. Corrupted data
would display a different CRC value. The Model 4000 GCP takes the CRC of all configuration
data and derives a Configuration Check Number (CCN) from that. Since there are values that
are set in the field, the software derives an Office Configuration Check Number (OCCN), which
is the 32-bit CRC of the configuration data, excluding items that are protected by the Field
Password.
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3.3.1 PARAMETERS NOW EXCLUDED FROM OCCN

The following values have been excluded from OCCN and are covered by the Field Password.

Table 3-1: Field Password Values (Parameters excluded from OCCN)

GCP-T6X-01-4 AND
EARLIER

GCP-T6X-02-0 TO GCP-
T6X-02-4

GCP-T6X-02-5 AND
LATER

GCP Freqg Category

GCP Freqg Category

GCP Frequency

GCP Frequency

Approach Distance

Approach Distance

GCP Transmit Level

GCP Transmit Level

GCP Transmit Level

Prime Offset Distance

Preempt Offset Distance

DAX A..G Offset Distance

Island Frequency

Island Frequency

Island Distance

Island Distance

Inbound PS Sensitivity

Inbound PS Sensitivity

Outbound False Activation

Outbound False Activation

Outbound PS Timer

Outbound PS Timer

Trailing Switch Logic

Trailing Switch Logic

Adv Appr Predn Start EZ

Adv Appr Predn Start EZ

Adv Appr Predn Stop EZ

Adv Appr Predn Stop EZ

Positive Start Level

Positive Start Level

Positive Start Offset

Positive Start Offset

Sudden Shnt Det Level

Sudden Shnt Det Level

Sudden Shnt Det Offset

Sudden Shnt Det Offset

Low EZ Detection Level

Low EZ Detection Level

MS Sensitivity Level

MS Sensitivity Level

Compensation Level

Compensation Level

Warn Time-Ballast Comp

Warn Time-Ballast Comp

Low EX Adjustment

Low EX Adjustment

False Act on Train Stop

False Act on Train Stop

EX Limiting Used

EX Limiting Used

EZ Correction Used

EZ Correction Used

Track 1..6:MS Restart EZ

Track 1..6:MS Restart EZ

OOS Timeout

OOS Timeout

SSCC 1/2 Low Battery

SSCC 1/2 Low Battery

Document No.: SIG-00-08-06
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GCP-T6X-01-4 AND GCP-T6X-02-0 TO GCP- GCP-T6X-02-5 AND
EARLIER T6X-02-4 LATER

SSCC 1/2 Low Battery Level | SSCC 1/2 Low Battery Level

Lamp Neutral Test

Radio Subnode Radio Subnode

Field Password Field Password

3.4 OFFICE CONFIGURATION EDITOR

The Office Configuration Editor is available in two forms:

a). A program based on the Diagnostic Terminal.

b). A stand-alone program that uses a Web Browser style user interface.
The OCE allows:

e configuration parameters and their current values to be captured from an MCF while
disconnected from the 4000 GCP and then saved as a configuration package file.

e configuration parameters of existing configuration package files to be reviewed and
edited.

These features allow the circuit designers to create a configuration package file (Pac file) for a
specific GCP unit. The Pac file can be uploaded to the GCP 4000 using a USB drive connected
to the display. Loading the Pac file is an efficient method of programming office design into a
field 4000 GCP unit, as it minimizes the field programming steps and eliminates field errors in
transferring programming from plans to unit.

Utilization of the Office Configuration Editor features dramatically reduces the number of
parameters that must be entered in the field. This allows office designer to designate most
configuration parameters. Only site-specific parameters must be determined and entered in the
field.

The web based OCE program features, installation, and operation are detailed in the OCE
manual, document number SIG-00-11-15.
3.4.1 DT OFFICE CONFIGURATION EDITOR OPERATION

The functions of the DT Office Configuration Editor are accessed by means of the PROG button
(see Figure 3-6A) of the Startup Screen. When the PROG button is selected, the DT buttons are
replaced by a group of four buttons (see Figure 3-6B).

Figure 3-6: Opening the DT for Report Generation
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The BACK button returns the display to the initial DT buttons.
The NEW button opens a window that allows MCFs (*.mcf) to be located and selected.
The OPEN button opens a window that allows an existing configuration package file (*.pac) to

be located and selected.

The View button opens the Report View Drop-down Menu (see Figure 3-7). When opened,
the following reports may be viewed and/or printed:

Software Info
Hardware Info
Temple
Program

Min Program Steps
All (System Configuration

When a configuration PAC file is selected, the MAIN PROGRAM menu window (Figure 3-11), is

opened for that file.

Software Info
Hardware Info

Template
Progranm
Min Program Skeps

Al

Figure 3-7: Report View Drop-down Menu (with DT Disconnected from 4000 GCP)

This window provides access to the template selection and programming functions described in
Section 5. Selecting the ‘CFG File’ button opens the Configuration File drop-down menu

described below.

Document No.: SIG-00-08-06

Version: D

Office Configuration Editar

x| < | o CFG

Close| |Prev| |Next File

MAIN PROGRAM menu

|l TEMPLATE progranming |

2 BASIC configuration

3 PREDICTORS configuration
4 GCP programniing

5 ISLAMD programming

b AND tracks configuration
T ADYANCED programming
8 SSCC programming

9 ID assignment

10 SEAR programming

11 SITE programming

Figure 3-8: CFG File Button
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3.4.2 CONFIGURATION DROP-DOWN MENU

The Configuration File drop-down menu allows:

e A configuration package file to be saved.

e Upload a configuration file.

o Configuration file parameters to be imported into the configuration file to be saved.

o General comments to be added to the Minimum Program Steps Report of a configuration file
or to be saved in configuration package file.

o Configuration reports to be displayed.

e Software Information Report

e Hardware Information Report

e Template Report

e Program Report

e Minimum Program Steps Report

¢ System Configuration Report (View All)

Save Configuration...
Upload Configuration. ..

Add Comment bo Reports...
_reate Reports
Yiew Check Numbers

Yiew Software Info
Yiew Hardware Info

Yiew Template
Wiew Program
Yiew Min Program Steps

Wi all

Reset VLP

MW5_08-06_CONFIG_DD_MENU
06-12-08

Figure 3-9: Configuration Drop-down Menu Window (with DT Connected to 4000 GCP)
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3.5 DT OFFICE CONFIGURATION EDITOR REPORTS
3.5.1 MENU BUTTON CAPTURE FUNCTIONS

When the DT is disconnected from the 4000 GCP and the CFG FILE button is selected, the
active menu display items depend on the capture function used. For example:

o when the NEW button is used to select and open a *.mcf file only the first three item are
active

e configuration parameters and their current values may be captured and saved to a *.pac file
by selecting the Save to File menu item.

e configuration parameters from another *.pac file may be incorporated into the new
configuration file by selecting the Import Configuration item

e comments may be added to the Minimum Program Steps Report of the configuration file by
selecting the Add Comments menu item.

e saved in configuration package file.

¢ when the OPEN button is used to select and open an existing *.pac file all items except
View Hardware Info are active.

Configuration file reports are generated after creating a package (Pac) file. The OCE saves
each individual Pac file created with a unique file name. The Pac file is named using: the type
of file (Configuration), the DOT ID number of the site (001234A); and the date that the pac file
was created (2008Mar14). In this example the file name would be: CONFIG-001234A-
2008Marl4. The following actions may be performed:

e MCF Parameter Capture
¢ Importing Configuration Parameters into Open Configuration Package File
¢ Adding Comments to Open Configuration Package File
¢ Editing Configuration Package Files
3-12
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3.5.2

MCF PARAMETER CAPTURE

The steps required to create a configuration package file from an MCF are provided in the
following procedure.

Procedure 3-1. MCF Parameter Capture

Step 1 Start the PC resident DT program.
The DT Startup Screen displays (see Figure 3-9A).
Step 2 Select the PROG button at the top the DT Start-up Screen.
The DT buttons change to the configuration shown in Figure 3-9B.
Step 3 Select the NEW DT button.
The Select MCF file window opens (Figure 3-10A).
Step 4 Select an *.mcf from the displayed files or from another location as required.
The Select MCF file window closes and the MAIN PROGRAM menu of the selected
MCF displays (Figure 3-10B).
Step 5 Select the track configuration template and program the required operational
parameters as described in Section 5.
Step 6 Select the CFG FILE button.
The Configuration drop-down menu displays.
Step 7 Select the Save Configuration menu item.
A Save File As window opens.
Step 8 Enter the name in the File name: box.
Step 9 Select the SAVE button.
The Save File As window closes and the display returns to the active menu window.
The window is deactivated (grayed out) as the configuration file is created.
When the file is saved:
the window returns to the active state
a text file for each active Configuration drop-down menu report item is created
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B 5500 programmsng
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Figure 3-11: Select MCF File and MAIN PROGRAM Menu Windows

3.5.3 IMPORTING PARAMETERS INTO OPEN PAC FILE

NOTE

NOTE When importing PAC files, care must be taken to ensure compatibility
between the software levels of the MCFs.

MCFs gcp_t6x_01_2.mcf and earlier may be imported into GCP 4000s using
any “...téx_01_x.mcf".

MCFs gcp_t6x_02_0.mcf and later may be imported into GCP 4000s using
any “...téx_02_x.mcf".
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The steps required to import configuration parameters into the open configuration package file
are provided in the following procedure. The import configuration allows conversion of a PAC
file that was created with one version of an MCF into a new MCF. Open a new PAC file with the
new MCF. Import the previous PAC file and resave it.

Procedure 3-2. Importing Configuration Parameters into Open Configuration Package File

Step 1

Step 2

Step 3
Step 4

Step 5

Step 6

Step 7

Step 8
Step 9

Step 10

From the MAIN PROGRAM menu (Figure 3-11B) select the CFG FILE button.
The Configuration drop-down menu displays.

Select the Import Configuration entry.
An Open Configuration Package File window opens.

Enter the name of the Pac file to import.

Select the OPEN button.

The Package Progress window displays which card (module) parameters are
imported from the selected Pac file.

When the import process is completed, Package Imported displays at the bottom of
the list of imported module parameters.

Select the CLOSE button.

The Package Progress window closes, and the display returns to the MAIN
PROGRAM menu.

Select the CFG FILE button.
The Configuration drop-down menu displays.

Select the Save Configuration menu item.
A Save File As window opens.

Enter the name of the Pac file to save.

Select the SAVE button.
A Save File As dialog window opens.

Select the Yes button

The Save File As dialog window closes and display returns to the MAIN PROGRAM
menu.

A text file for each active Configuration drop-down menu report item is saved for the
Pac file.
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3.54 ADDING COMMENTS TO OPEN CONFIGURATION PACKAGE FILE

The steps required to add comments to the Minimum Program Steps Report of an open
configuration package file are provided in the following procedure.

Procedure 3-3. Adding Comments to Open Configuration Package File

Step 1 Select the CFG FILE button.
The Configuration drop-down menu displays.

Step 2 Select ADD COMMENTS from the drop-down menu.
The Comments text window displays.

Step 3 Enter the comments in the text window.

Use Ctrl + Enter to enter each additional line of text (pressing Enter, selects
OK and closes the window).

Step 4 Select the OK button, or press Enter.

The window closes and the display returns to the currently selected menu
window, but the change has not been saved.

Step 5 Select the CFG FILE button.
The Configuration drop-down menu displays.

Step 6 Select the Save Configuration menu item.
A Save File As window opens.

Step 7 Enter the name of the Pac file to be saved.

Step 8 Select the SAVE button.
A Save File As dialog window opens.

Step 9 Select the Yes button.
The comments are saved to the Minimum Program Steps Report.
The display returns to the MAIN PROGRAM menu.
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3.55 EDITING CONFIGURATION PACKAGE FILES

The steps required to modify the operational parameters of a Configuration Package File, which
reprograms a 4000 GCP, are provided in the following procedure.

Procedure 3-4. Editing Configuration Package Files

Step 1 Start the PC resident DT program.
The DT Startup Screen displays (see Figure 3-10A).
Step 2 Select the PROG button at the top the DT Start-up Screen.
The DT buttons change to the configuration shown in Figure 3-11B.
Step 3 Select the OPEN button.
An Open Configuration Package File window opens (Figure 3-12A).
Step 4 Selept 3 configuration file from the displayed files or from another location as
required.

The Open Configuration Package File window closes and the MAIN
PROGRAM menu (Figure 3-12B) of the selected Pac file displays.

Step 5 Select the track configuration template, or program menus 2 through 11, and
modify the required operational parameters as described in Section 5.

Step 6 Select the CFG FILE button.
The Configuration drop-down menu displays.

Step 7 Select the Save Configuration menu item.
A Save File As window opens.

Step 8 Enter the name in the File name: box.

Step 9 Select the SAVE button.
The Save File As window closes and the display returns to the active menu
window.

The window is deactivated (grayed out) as the configuration file is saved.
When the file is saved:

the window returns to the active state

Package Open appears at the bottom of the window

a text file for each active Configuration drop-down menu report item is created
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en Configuration Pacl  File Office Configuration Editor
B L2

Lok in =?< |4ﬂ|%| | ere
ose| pREv | MEXT | Fue
: MAIN PROGRAM menu
LD TTEMPLATE programming
My Recent
2L 2 BASIC configuration
F 1 3 PREDICTORS configuration
Y 4 GCP programming
5 ISLAND programming
Deckion) 6 AND tracks configuration
7 ADVANCED pro. ing
. 0000004, pac 9 10 assignment
_'_,_,_/ ) Config-06 2956, pac 10 SEAR prog
My D s |E8Config-07079%0.pac 11 SITE progr,
W ... = =
My Computer  Fies of ype [FPackage File " pac -] Caneel
— ™ Open as grad-onky

81108

Figure 3-12: Opening a Pac File on the OCE

3.5.6 INDIVIDUAL CONFIGURATION PACKAGE FILE REPORTS

All reports generated by a configuration package may be viewed by selecting the corresponding
configuration Menu entry. The displays and the complete printout for each report menu item are
shown in Figure 3-13 through Figure 3-25. To save an individual report file, select the SAVE
button at the top of the report.

NOTE

NOTE All report files are automatically saved when the Save to File menu item is

selected while the DT is disconnected from the 4000 GCP.

To obtain a printout of a report:

Open the report file using a text editor such as the Notepad and select the desired file.

The text file for each report is identified by the configuration file name followed by the report
designation (e.g., the software report for ConfigFileTyler.pac is identified as
ConfigFileTyler_SWInfo)

Select Print from the File drop-down menu.

Depicted below are examples of each type of report available. Each report provides the
following information:

Software Information Report (Figure 3-13) — Data regarding module software

Hardware Information Report (Figure 3-14) — Data regarding hardware modules

Template Information Report (Figure 3-15) — Information regarding template used

Program Information Report (Figure 3-16) — Information regarding programming parameters
selected

Minimum Program Steps Report (Figure 3-19) — Programming steps to be completed in the
field.

System Configuration Report (Figure 3-20) — All parameters loaded into 4000 GCP.

Software and Hardware Information Reports cannot be generated if the PAC file is being
programmed offline from a GCP4000 system.
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3.5.6.1 EXAMPLE SOFTWARE INFORMATION REPORT

Slot 2 Trk:
MEF Version: GCP02_00
g MEF ID Humber: SV7EEaldl.Y

MEF CRC: Z2B2
EXILINX ID Humber: BO418 201.7
EXILINX CRC: BEZF

T Bootcode ID Number: 9V795A01.3
Site Wame: techinfo Bogrggds CRC: 2341
SIN: 762010010016 5lot 3 Trk:

MEF Version: GCPO3_00
MEF ID Humber: 9WJ/B88all.¥Y

HCF Veraion

MCF Mase: GCP-TEX-02-0.mcf MEF CRC: Z22B2

MCF Revision: D20 KILINX ID Number: B0418 RA0O1.7
s D0 ¥ILINY CRC: GEZF

P I T — Bonteode ID Number: 9V7S5R01.A
.................... Bootcode CRC: 2341

3lot 1 CP:

I.':EF Yeraion: WCGO3 00,HEF . b Slnt & SSOC14-

T R TR IR BT MEF Version: };I'IE':I'E_UU.I{EF
1208 - MEF ID Humber: 9VoEealdl.L

MEF CEC: ES8
Booteode ID Number: 9Vegladl.n
Software Information Report Bootcode CRC: E092
e P e R b g e et Slavel ID Number: SV316R01.B
Slavel CRC: S54E

Location and SIHN S5lavel Boot ID Humber: SVE817-RA01.3
Y e R o e T Slavel Boot CRC: FCSA

DOT Number: 0012344 Slave? ID Number: 9V81eRA01.B
Milepost Number: 1B80.4 Slave2 CRC: 354E

Site Name: techinfo Slave2 Boot ID Number: %Va17-A01.A

Slave2 Boot CRC: FCS4A
SINH: 762010010016

Configuration Package File

MCE Wersion e

s e Filename: CONFIG-001234A-200EMarld.pac
MCF Name: GCP-T&X-02-0.mcf Path: C:vSafetran\DI%Config Files'
MCF Rewviszion: 020 Date/Time: 3/14/72008 11:02:10

MCFCRC: DZ97Fa50 DT Version: 4.7.5

Software Information

S5lot 1 CP:

MEF Version: HCG03 00.MEF

MEF ID Mumber: 9vV792a0l.T

MEF CRC: 9B3l

BOOTCODE ID Mumber: 9VB5ZR01.D
BOOTCODE CRC: 8155

Slot 1 VLF2:

MEF Version: VEH03_00.MEF

MEF ID Humber: SVeESall.RA
MEF CRC: 188D

BOOTCODE ID Humber: 9V455A01.C
BOOTCODE CRC: DO4E

Figure 3-13: Typical Software Information Report
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3.5.6.2 EXAMPLE HARDWARE INFORMATION REPORT

= Latest HW Bewvision: D4
i & |evtr| |l | Customer 1:
CLOSE] PUIEY | NEXT FiEW | SAVE Sales Order Mumber: ZERO00115
I[Hu:dwu:: Information Report - Customer: ENG. EBEQ.
et e e e e Safety Lewvel: 0000
Focmedis sod s Warranty Date: MRY/2008
DOT Fumber: 001234A Slot 3 Trk:
Hilepost Number: 180.4 Manufacturing:
Fite Name: techinfo Part Number: B000-80418-0001
HW Bev. Shipped: D4
Lo R it o Serial Number: 5685
Hacdware Information Build Date: 5/3/2006
| S L SRR SW ID Shipped: 9V7HE-LOL1T
Zlot 1 CP: Latest HW Revision: D4
HHIIJI-HC'EAIIII']IJI CllStCI]IIEI' 1:
D o= 0000 Sales Order Number: ZER000115
HW RBew, Shipped: 0000 Customer: ENG. REQ
Serial Number: 000000 b E -
Build Date: 0000000000 Safery Lewvel: 0000
S¥ ID Shipped: SY0O000000000 Warranty Date: MAY/Z008
W ID2 Shipped: V0000000000 bt
£ 2 Slot § 55CC34i:
;&!:;hz..?“?-ﬂﬁ.ﬁm. INFO_RFT Manufacturing:

Fart MNumber: 8000-000000-0000
HW Rev. Shipped: 0000

Serial Number: 000000

Build Date: 0000000000

SH ID Shipped: 9VO0000000000
SW IDZ2 Shipped: 9WV0O000000000

Hardware Information Report

Configuration Package File

DOT Humber: 0012344

Milepost N er: 180.4 Filename: CDNFIE—DDlESQh—?-&DBEar14.pac
Site Hame: E Path: C:‘\Safetran\DT\Config Files'

. RRehiade Date/Time: 3/14/2008 11:02:10
SIN: 762010010016 DT ¥eratonz S:7s

Hardware Information

5lot 1 CPE:

Manufacturing:
Part Number: BO000-000000-0000
HW BRew. Shipped: 000
Serial Wumber: 000000
Build Date: 0000000000
SW ID Shipped: V0000000000
SW IDZ Shipped: 9V0000000000

S5lot 2 Trk:
Manufacturing:
Fart MNumber: B000-80418-0001
HW BRew. Shipped: D4
Serial Humber: 5676
Build Date: 5/9/2006
SW ID Shipped: 9V78E-A01U

Figure 3-14: Typical Hardware Information Report
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3.5.6.3 EXAMPLE TEMPLATE REPORT

?( 1 | Track & : GCP Freguency = 525 Hz
m_J_J__E_._ﬁJ Track 2 . Approach Distance = 3000 ft
Tenplate FepoEr 7 Track 2 . Prime Warning Time = 35 sec
R Track 2 - Prime TARX = Not Used

Locarion amd SIH Track 2 - GCP Transmit Lewvel = Medium
A Track 2 - I=] Fregquency = 10.0 kHz

DOT Wusber: O012744
Hilepoar Bsmbec: l80.4
Fite Wame: techinfo TEMPLATE: LND 1 XER

AND 1 XR Track 1 = Prime

LND 1 XB Track 2 = Prime

SIN: 2000010016

!Ef_fff“m AND 1 Enable Used = Ho
HOF Wame: GCP-TEX-02-0.mef
HCF Rewisdom: D20 =
MCFCRCT DESTFES0 e s
Fates Uzed = Yes
Tﬁukﬁ 55CC1+42 GPs Coupled = Yes
TEMFLATE: selection S2CC-1 Humber of GPs = 1
T:lnlue * 1h:6 Tek B . - S8CC-1 Wumber of GDs = 2
S5CC 1 . Lemp Neutral Test = OLf
Template Report TEMELATE: QOS5
——————————————— 008 Control = Display
Location and SIN 008 Timeout = Yes
———————————————— 008 Timeout = 1 hrs
DOT MNumber: 001234R
Milepost:Number- 1804 TEMPLATE: OF assignment 1
Site Name: gachinfo OUT 1.1 = Not Used
QUT 1.2 = Hot Used
SIN: Te201001001¢ QUT 2.1 = Not Used

QUT 2.2 = Hot Used
MCF Version

___________ TEMPLATE: IFP assignment 1

MCF Name: GCP-TeE-02-0.mcf IN 1.1 = Not Used
MCF BRevigion: 020 IN 1.2 = Hot Used
MCFCRC: DZ37FEED IN 2.1 = Hot Used
IN 2.2 = Hot Used
Template
TEMPLATE: s=selection TEMPLATE: IP asszignment SSCC
Template = 1R:6 Trk Bi IN 7.1 = Not Used
IN 7.2 = G0 1.2
TEMPLATE: module configuration IN 7.3 = Hot Used
Track 1 S5lot = Track IH 7.4 = &0 1.1
Track 2/BIO 1 Elot = Track IM 7.5 =GP 1.1
Track 3 Slot = Hot Used
Track 4 Slot = Hot Used TEMELATE: SEAR
Track 5/RI0O 2 Slot = Hot Used 5P 2.1 = BOK 1
Track &/BIO 3 Blot = Hot Used 5P 3.1 = Hot Used
S8CC 1 EBlot = SSCC3i 5P 4.1 = Mot Used
E8CC 2 5lot = Wot Used SP 5.1 = Mot Used
SERR Used = Yes S0 £.1 = Hot Used

TEMPLATE: preemption Configuration Package File
Preempt Logic = Ho e e

Filename: COHFIG-001234RA-2008Marld _pac

TEMPLATE: <track 1-Bi, Island Path: C:%Safetran\DT\Config Files'
Track 1 . GCP Freguency = 156 Hz Date/Time: 3/14/2008 11:02:10
Track - hApproach Distance = 3000 £t DT Version- 4.7.5
Track 1 - Prime Warning Time = 35 sec
Irack - Prime TR = Hot Used
Track 1 : GCP Transmit Lewvel = Medium
Track - Izl Freguency = 4.0 kHz
Figure 3-15: Typical Template Information Report
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3.5.6.4 EXAMPLE PROGRAM REPORT

7 N | EASIC: disland operaticn
P b= -m,m Track 1 : Island Used = Internal

LLnsE P ot
Frogras Meport = Track 2 . I=sland Used = Internal

EBRSIC: preemption
................ Preempt Logic = No
DOT Wuabee: 0012344

Milepose Husbee:= 180.4 3 5
Sire Kame: techinfo BREIC: radio Dax links

Radio DARX link A Used = No
Radio DRX link E Used = Mo
NCF and Teaplate Selection BRABIC: Wital Comms links

B e R Vital Comms link 1 Used = No

SIH: TEZ010010016

WCF Revision: 020 WVital Comms link 2 Used = Ho
MCFCRC: D237F6ES0
Template = LAié Trk Ba PREDICTORE: track 1
AR Track 1 . Prime TUsed = ¥as
_____________ ¥ Track 1 . Dax A TUsed = Ho
t s Track 1 : Dax B TUsed = No
R n_Pii_y Track 1 : Dax C Used = Mo
Track 1 . Dax D Used = No
Track 1 . Dax E Uszed = No
Program Eeport Track 1 . Dax F Tsed = Ho
______________ Track 1 . Dax & Uzed = No

________________ PREDICTORS: track 2

DOT Number: 0012343 Track 2 . Prime TUged = ¥es
Milepost Number: 180._4 Track 2 - Dax & Tsed = No
Site MName-: = i Track 2 . Dax B TUsed = HNHo
Sasliinag Track 2 . Dax C TUsed = HNo
SIN: 762010010016 Track 2 _: Dax D TUsed = HNo
Track 2 . Dax E TUzed = HNHo
MCF and Template Selection Irack & . Dax F Tsed = Ho
__________________________ Track 2 . Dax G Used = Ho
MCF Name=: GCP-T&X-02-0._.mcf
MCF BRevision: 020 GCP: track 1
MCEFCERC: D297FE50 Track 1 . GCP Freg Category = Standard
Track 1 . GCP Freguency = 15& Hz
Template = 1R:& Trk Bi Track 1 . Approach Distance = 3000 ft
Track 1 - Uni/Bi/Sim-Bidirnl = Bidirnl
Chack Humbers Track 1 . GCP Transmit Lewvel = Medium
_____________ Track 1;; Igland Connection = Jzl1 1
Office Check Mo. (DT 4.6.0): T1872524 Irack 1 : Island Distance = 133 ft
0ffice Check Number: 20550404 Track 1 . Computed Distance = 2374 £t
Config. Check Number: 0&33E4D3 Track 1 . Linearization Steps = 100

(Based on MCF Revision 020}
GCP: track 1 enhanced det

Program Track 1 . Inbound PS5 Sensitivity = High

_______ Track 1 . Speed Limiting Used = ¥Yes

EASIC: module configuration Track 1 . Outbound False Rct Lyl = Normal

Track 1 5lot = Track Track 1 . Outbound PS5 Timer = 20 sec

Track 2/BI0 1 Slot = Track Track 1 . Trailing Switch Logic = On

Track 3 Slot = Not Used Track 1 . Post Joint [etn Time = 15 sec

Track 4 Slot = Hot Used Track 1 . Rdv Rppr Drpedp = Ho

Track S5/RIO 2 Slot = Hot Usad Track 1 : Cancel Pickup Delay = This Jgl

Track &/BRIQ 3 Slot = Hot Used

SBCC-1 Blot = B5CC3i GCP: track 1 prime

55CC-2 BElot = Hot Used Track 1 . Prime Warning Time = 35 sec

SEAR Used = Yes Track 1 - Prime Offset Distance = 0 ft
Track 1 : Switch M5 EZ Level = 10

BRSIC: MS/GCP operation Track 1 : Prime MS/GCP Mode = Jred

Track 1 - MS/GCT Operation = Yes Track 1 . Prime Pickup Delay = 15 sec

Track 2 . MS/GCP Operation = Yes Track 1 . Prime TRX = Hot Used

Figure 3-16: Typical Program Information Report, Sheet 1 of 3
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GCP:

Track
Track
Track

GCP:

Track
Track
Track
Track
Track
Track
Track
Track
Track

GCP:

Track
Track
Track
Track
Track
Track
Track
Track
Track

ECP:

Track
Track
Track
Track
Track
Track
Track
Track

ECP:

Track
Track
Track
Track
Track
Track
GCP:

Track
Track
Track

GCP:

Track
Track
Track
Track
Track
Track
Track
Track
Track

Document

Version: D

track 1 pos start
l - Poszitive Start = Off
1l - Sudden Zhnt Det Uzed = HNo
d - Low EZ Detection Used = Ho
track 1 ME Contreol
1l - M2/GECP Ctrl IP Used = Ho
l - M3 Sensgitivity Level = 0
1 . Compensation Level = 1300
l - Warn Time-Ballast Comp = High
1l . Low EX Adjustment = 35
1 - Bidign Dax Fagsthry = Ko
l - Falae Act on Train Stop = Ho
1 - EX Limiting Used = Yes
l - EZ Correction Used = Yes
track 2
2 - GCP Freq Category = Standard
£ - GCP Fregquency = 225 Hz
2 - Approach Distance = 3000 ft
2 : Mni/Bi/5im-Bidirnl = Bidirnl
2 - GCP Transmit Level = Medium
2 - Igland Connection = Jgl 2
£ - Iszland Distance = 133 ft
2 - Computed Distance = 2580 ft
Z - Linearization Stepa = 100
track 2 enhanced det
£ - Inbound PE Sensitiwvity = High
2 - Speed Limiting Used = Yes
2 - Outbound Falge Let Lyl = Normal
2 - Outbound PS Timer = 20 zec
2 - Trailing Switch Legic = Om
2 - Post Joint [efn Time = 15 sec
2 - Adv Rppr Bredn = Ho
Z - Cancel Pickup Delay = This Jgl
track 2 prime
2 - Prime Warning Time = 35 sec
: Prime Offset Distance = 0 ft
Z - Switch MS EZ Level = 10
& - Prime MS/GCD Mode = Prad
2 - Prime Pickup Delay = 1L sec
2 - Prime URE = Hot Used
track 2 pos start
Z2 - Pogitiwve Start = Off
2 . Sudden Spmg Det Used = No
2 - Low EE Detection Used = Ho
track 2 ME Contreol
2 - MS/GCP Ctrl IP Used = Ho
2 - ME SBensitivity Lewvel = 0
::E Compensation Level = 1300
2 - Warn Time-Eallast Comp = High
2 - Low EX Adjustment = 35
2 - Bisiizn Dax Bazashzu = Wo
£ - False Act on Train Stop = Ho
: E¥ Limiting Used = Yes
z;; EZ Correction Used = Yes

ISLAND:

Track
Track
Track

ISLAND:

Track
Track
Track

LND:

LHD
LND
AND
LHD
END
LHD
LND
AND

LND:

LHD
LND
AND
LHD

ADVRNCED:

=1 Gh s Dd RO

i3]
o

1
1
1
1

track 1

=l Frequency = 4.0 kHz
Pickup Delay (2= +) = 0 sec
F2l Enable IP Used = Ho

an

track 2

=l Frequency = 10.0 kH=
Pickup Delay (2= +) = 0 sec
421l Enable IP Used = Ho

FET

track Znding
R Used =
Uzed =
Jzed
Jzed
Jzed
Jzed =
Uzed
Jzed =

=
1]

=

(=]

o g

“
|
=
=]

Il
=
=]

END 1 XR

XBR Track 1 =
iR Track Z = Prime
Enakle Used = HNo
Wrap Used = Ho

Erime

ME restart

ME/GCP Bestart Used = Ho

AOVANCED:
Control =
Timeout =
Timeocut =

Qs
Q08
Q0s

ADVANCED:
Wrap LOS Timer = §

out of service
Display

Yes

1 hrs

circuitas

track wrap

sSec

Track 1 Wrap Used = Ho
Track 2 Wrap Used = Ho

ROVANCED: grk 1 overrides

Track 1 . R1l Predictors Override Used = Ho
AOWANCED: xrk 2 owverrides

Track 2 . A1l Predictors Override Used = Ho
ADVANCED: OR logic

OR 1 Used = Ho

OR 2 Used = Ho

OR 3 Used = Ho

OF 4 Used = KHo

ADVANCED: intermal I/0 1

Pasa Jhrus = Mo

Int.1l Sets = Not Tsed

Int.1l Set by = Hot Used

Int.2 Sets = Not Used

Int.2 S5et by = Hot Used

Int.3 Sets = Not Used

Int.3 S5et by = NHot Used

Int.4 Sets = Not TUsed

Int .4 S5at by = Not Used

Figure 3-17: Typical Program Information Report, Sheet 2 of 3
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ADOVANCED: internal I/0 2
Int .5 S5ets = Hot Used

Int.5 S5et by = Hot Used
Int._.& S5ets = Not Uaed
Int.& S5et by = Hot Used
Int .7 Sets = Not Used
Int.7 S5et by = Hot Used
Int.8 Sets = Hot Used

Int .8 S5et by = Hot Used
ADOVANCED: internal I/0 3

Int .5 S5ets = Hot Uaed
Int.5 S5et by = Hot Used
Int .10 Sets = Not Used
Int.10 Set by = Hot Used
Int.11 Sets = Not Used
Int .11 S5et by = Hot Used
Int.12 Sets = Hot Used
Int .12 S5et by = Hot Uszsead

ADWVANCED: internal I/0 4
Int .13 S5ets = Not Used
Int.13 Set by = Hot Uszed
Int .14 Sets = Not Used
Int.14 Set by = Hot Uszed
Int .15 Sets = Not Used
Int .15 Set by = Hot Usead
Int.le Sets = Hot Used
Int.1& 5=t by = Hot Uszad

ADVANCED: site options
Daylight Savings = Off
Units = Standarxd

Maint Call Bpt IP Used = No
Emergency Leotivate IP = No
EZ/EX Logging = Change
EEZSEX Point Change = 3

SECC

Fates Used = Yes

Min RActiwvation = 0 sec

Bt Activation Cancel = 2 min
EBell Qpn Gate Rising = Ho

Mute Bell On Gate Down = No
S5CCIV Controller Used = Ho

S8CC:
S5CC-1 Rctivationm = AND 1 XR
E58CC-1 Gate Delay = 4 zec
S55CC-1 Humber of GEs = 1
S5CC-1 Humber of GDs = 2

A e

S5CC 1 . Flagh Rate = 50

S5CC 1 . Low Battery Detection =
S5CC 1 - Flash Sync = master
S3CC 1 . Inwvert Gate Qutput = HNo
E5CC : Lamp Weutral Test = Off

Lux-1 ¥pa Ctrl Used = Ho

QUTEUT: assignment page 1
OUT 1.1 = Not Used
QUT 1.2 = HNot Used
OUT 2.1 = Not Used

QUT 2.2 = Not Used

INPUT: a
IN 1.1
IN 1.2
IHN 2.1
In 2.2

IG: &assi

=}
o
=

i
01

[ (]

=

1
MG R

I

H
=
o

SEAR

s=zignment page 1
Not Used
Not Used
Not Used
HNot Used

gnment S55CC

= Gate Output 1
Hot Used

GO 1.2

Not Used

GO 1.1

=GP 1.1

SEAR Subnode = 5%
DI 1 = Hot Used
DI 2 = Hot Used

Rly 1

HNot Used

Rly 2 = Hot OUaed

SEAR: inputs

5P 2.1 = BOE 1

5P 3.1 = Hot Used

S 4.1 = Hot Used

5P 5.1 = Hot Used

5P 6.1 = Hot Used
SEAR: 1=5lot 1-4 inputs
IN 1.1 = Hot Used

IN 1.2 = Hot Used

IN 2.1 = Hot Used

IN 2.2 = Hot Used

IN 3.1 = Hot Used

IN 3.2 = Hot Used

IN 4.1 = Hot Used

IN 4.2 = Hot Used
SEAR: inputs slot 5
IN 5.1 = Hot Used

IN 5.2 = Hot Used
SEARE: inputs slot &
IN £.1 = Hot Used

IN 6.2 = Hot Used
SEAER: glot T7-8 inputs
IN 7.1 = Hot Used

IN 7.3 = Hot Used

IN 8.1 = Hot Used

IN 8.2 = Hot Used

IN 5.3 = Hot Used

IN 8.4 = Hot Used

IN 8.5 = Hot Used
SITE: programming
Radio Subnode = 1

Field Password = QOff
Low Battery Enabled = Off

Filenams:

CORFIG-001234R-2008Marld. pac

Path: C:\Safetran\DI\Config Files\
Date,/Time: 371472008 11:02:10

Figure 3-18: Typical Program Information Report, Sheet 3 of 3

Document No.: SIG-00-08-06

Version: D
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3.5.6.5 EXAMPLE MINIMUM PROGRAM STEPS REPORT

The application designer can use the Minimum Program Steps report to simplify field
programming. Explanatory notes are provided to identify the information provided by the report.

The entries listed appear in the Minimum Program Report even if they are left at their default
value because the exact values are determined in the field. These values are not used in
computing the office check number calculation.

GCP Frequency
Approach Distance
GCP Transmit Level
Island Frequency
Lamp Neutral Test
Module Configurations

Certain entries are associated with built in instructions.

See Plans Instruction

The See Plans instruction may appear with GCP Frequency, Island Frequency, and Approach
Distance entries.

Directs the field user to refer to the plans for the required parameters.
The designer may choose to leave these entries at their default values.

Set in Field Instruction
The Set In Field instruction may appear with DAX Offset Distances and Island Distances.
Directs the user to measure these distances in the field and enter the correct values.

The designer may choose to either leave these entries at their default values or specify the
nominal or expected values.
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o . Ll
c-mSE| ||Eﬁ,m|
Hinimum Program Steps Repore A

Location and SIN

DOT Number: 00L234A
Milepost Humber: 180.4
Zite Mame: techinfo

ZIN: 762010010016 *
¥ Paramever is parc of office check number cale
HCF and Template Selscclon

HCF Name: GCP=-ToR=02-0,mcC
|HCF Revision: 020
MCFCRC: D2STRSS0

Template = LA:6 Tek Bi *

|}

A

5 _(0B-06_MW_IFRGM_STEFS_RFT
-12-08

=

Minimum Program Steps Beport

DOT Mumber: 001234R
Milepost MNumber: 180_4

Site Name: ggchinfo

SIH: Te201001001e *
* Parameter is part of office check number
calculation.

MCF and Template Selection
MCF Mame: GCP-TeE-0Z-0._mcf
MCF BRewvision: 020

MCFCRC: D23TF&50

Template 1A:6 Trk Bi *
* Parameter i3 part of ocffice check number
calculation.

Minimam Program Steps
TEMEPLATE -

Track 2/RIQ
S8CC 2 Blot

module configuration
1 Slot = Track *
= Not Used *

TEMPLATE: track 1-Bi,

Track 1 . GCP Freguency

Irack 1 . hpproach Distance
Blans)

Track 1 . GCP Tranamit Lewvel = Medium (Set
in Field)

Track 1 - I=]l Freguency

Island
15 H=z
3000 ft

[See

4.0 kH=

TEMPLATE: track 2-Bi,
Track 2 - GCP Freguency

I=land
E25 Hz

Track 2 . Rpproach Distance = 3000 £t ([See
Plans)

Track 2 . GCP Transmit Lewel = Medium (Set
in Field)

Track 2 . Izl Freqguency = 10.0 kH=z
TEMPLATE: SSCC

SECC 1 . Lamp Meutral Test = OLf (Set in
Field)

* Parameter is part of office check number
calculation.

Check Humkers

QOffice Check Wo. (DT 4_.&6.0):
Office Check WNumber: 2C350404
Config. Check MNumber: 0&33E4D5
{Based on MCF Bevision O20)

T1l872524

Parameters not part of office check number
calculation:

Track 1 - GCP Fregquency = 1L5& H=z

Track 1 . Approach Distance = 3000 £t (See
Dlans)

Track 1 . GCP Tranamit Lewvel = Medium (Set
in Field)

Track 1 - I=l Freguency = 4.0 kH=

TIrack 2 . GCP Frequency = 5325 Hz

Track 2 . ARpproach Distance = 3000 £t (See
Dlans)

Track 2 . GCP Tranamit Lewvel = Medium (Set
in Field)

Track 2 . Jal Frequency = 10.0 kH=z

S5CC 1 - Lamp Meutral Test = Off (Set in
Field)

Comments

<none>

Configuration Package File

Filename: COHFIG-001234A-2008Marl4 _pac
Path: C:“Safetran\DI\Config Files®
Date/Tim=:- 371472008 11:02:10

0T Version: 4.7_5

Figure 3-19: Typical Minimum Program Steps Information Report

Document No.: SIG-00-08-06

Version: D
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Syacen Conficuration Report s

"-;|uﬁmT

Location and 5IN

DOT Humber: Q0LZ34A
Milepost Mumber:r L1B0.4
Sice Wamé: rachinds

SIN: T620100100LE

MCF Yersion

HCF Hame: GCP-ToX-D2-0.mcf
MCF Rewvision: 020

HCFCRC: DEITFG50

Minimus Program Steps

TEMPLATE: module configuration

Teack Z/RI0 L 3lot = Track *® o
£ >
WS 08-06_5v5_COMG_RPT

01 200

Syestem Configuration Report

DOT Humber: 00123454
Milepost Number: 180.4
Site Name: techinfo

3IN: 762010010016

MCF Version

MCF Hame: GCP-TeX-02-0.mcf
MCF Revisicn: 020
MCFCRC: D297Fas0

Minimum PFrogram Steps

TEMPLATE: module configuraticon

Track 2/RI0O 1 3lot = Track *

35CC 2 S5lot = Not Used *

TEMPLATE: track 1-Bi, Island

Track 1 : GCP Fregquency = 156 H=z=
Track l : Approach Distance = 3000 ft
(See PL&DSJ

Track 1 : GCP Transmit Level = Medium
(Set in Field)

Track 1 : I3l Frequency = 4.0 kHz
TEMPLATE: track 2-Bi, Island

Track 2 : GCP Fregquency = 525 H=

Track 2 : Apprcach Distance = 3000 ft

{See Plans)

3.5.6.6 EXAMPLE SYSTEM CONFIGURATION REPORT

Track 2 : GCP Transmit Lewvel = Medium
{Set in Field)

Track 2 : I3l Freguency = 10.0 kHE
TEMPLATE: 55CC

55CC 1 : Lamp Meutral Test = Off (Set
in Field)

* Parameter is part of office check
number calculation.

Check Numbers

Office Check No. (DT 4.6.0):
COffice Check Humber: 2C550404
Config. Check MNumber: 0&693E4D9
{(Bazed on MCF BRewvisicon 020)

71872324

Parameters not part cof office check
number calculation:

Track 1 : GCP Freguency = 156 H=z
Track l : Approach Distance = 3000 ft
(See PL&DSJ

Track 1 : GCP Transmit Level = Medium
(Set in Field)

Track 1 : I3l Frequency = 4.0 kHz
Track 2 : GCP Freguency = 525 H=
Track 2 : Approach Distance = 3000 ft
{See Plansz)

Track 2 : GCF Transmit Lewvel = Medium
{Set in Field)

Track 2 : Isl Freguency = 10.0 kHE
55CC l_; lamp Heutrel Test = Off

(Set in Field)

TEMPLATE:
Template =

gelection
1ha:8 Trk Bi

TEMPIATE:
Track
Track
Track
Track

module configuraticn
1 5loct = Track

2/RI0 1 Slot = Track

3 Slct = NHot Uszed

4 Sloct = Not Used

Track 5/RIO Slot = Hot Used
Track &/RIO Slot Hot Used
85CC 1 Blot S5CC31

55CC 2 Slot Hot Used

SEAR Tzed = Yes

LI [ ¥y

TEMPLATE: preempticn
Freempt Logic = Ho

Figure 3-20: System Configuration Report Window, Page 1 of 6

Document No.: SIG-00-08-06

Version: D
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TEMPLATE: track 1-Bi, Island

Track 1 . GCP Freguency = 156 H=z Program
Track 1 : fApproach Distanece = 3000 ft =~ -———---
Track 1 : Prime Warning Time = 35 3sec BASTC: module configuration
Track 1 : Prime TAX = Hot Used Track 1 Slct = Track
Track 1 : GCP Transmit Lewvel = Medium Track 2/RIO 1 5lot = Track
Track 1 : J3gl Frequency = 4.0 kHz Track 3 5lct = NHot Used
Irack 4 Slot = Not Used

TEMPLATE: track 2-Bi, Island Track 5/RIO 2 S5lot = Mot Uszed
Track 2 : GCP Frequency = 525 Hz Track &/RI0 3 5lot = Hot Used
Track 2 : Rpprcach Distance = 3000 ft 55CC-1 5l1lot = 35CC31
Track 2 . Prime Warning Time = 35 sec 35CC-2 5lot = Hot Used
Track 2 : Frime UAX = Mot TUsed SEAR Taed = Yes
Track 2 : GCP Transmit Lewvel = Medium
Track 2 : Isl Fregquency = 10.0 kH=z BASIC: MS/GCP cperation

T Track 1 : MS/GCE Operaticn = Yes
TEMPLATE: &ND 1 XR Track 2 : M5/GCF Operation = Yes
AND 1 ¥R Track 1 = Prime
AND 1 ¥R Track 2 = Prime BASTC: 1island cperation
AND 1 Enable Used = Ho Track 1 : Island Used = Internal

Track 2 : Island Used = Internal
TEMBILATE: SSCC

Gates TU=zed Yesa BASTC: preemption

55CC1l+2 GFz Coupled = Yes Preempt Logic = Ho

S5CC-1 Humber of GPs = 1

S5CC-1 Humber of GDs = 2 BASTIC: radio Dax links
§5CC 1 : Lamp Neutral Test = Off Radic DaX link & Used = No

Radic DaX link B Used = No
TEMPIATE: 005

005 Control = Display BASTC: Wital Comms links
205 Timeout = Yes WVital Comms link 1 Used = Ho
005 Timeout = 1 hrs Vital Comma link 2 Used = Ho
TEMPLATE: OF assignment 1 PREDICTORS: track 1
00T 1.1 = Not Used Track 1 : Prime Used = Yes
OUT 1.2 = Mot Used Track 1 : Dax A TUsed = No
OUOT 2.1 = Not Used Track 1 : Dax B Used = No
OUT 2.2 = Mot Used Track 1 : Dax C TU=zed = No
Track 1 : Dax D Used = No
TEMPLATE: IF assignment 1 Track 1 : Dax E Used = No
IN 1.1 = Heot Used Track 1 : Dax F TUsed = No
IN 1.2 = Not Used Track 1 _: Dax G Used = No
IN 2.1 = HNet Used o
IN 2.2 = Hot Used PREDICTORS: track 2
Track 2 : Prime Tsed = Yes
TEMPLATE: IF assignment 5SCC Track 2 : Dax A Used = No
IN 7.1 = Hot Used Track 2 : Dax B Used = No
IN 7.2 = GD 1.2 Track 2 : Dax C TU=zed = No
IN 7.3 = Not Used Track 2 : Dax D Used = No
IN 7.4 = GD 1.1 Track 2 : Dax E Used = No
IN 7.5 = GP 1.1 Track 2 : Dax F Used = Ho
Track 2 : Dax & Used = No
TEMPLATE: SEARR e
5P 2.1 = POK 1
SP 3.1 = Hot Used
SP 4.1 = Hot Used
5F 5.1 = Hot Used
S5F 6.1 = Hot Used
Figure 3-21: System Configuration Report Window, Page 2 of 6
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GCP: track 1

Track 1 : GCP Freq Category =
Standard

Track 1 : GCF Frequency = 15& H=z
Track 1 : Apprcach Diatance = 3000 ft
Track 1 : Uni/Bi/S5im-Bidirnl =
Bidirnl

Track 1 : GCP Transmit Level = Medium
Track 1 : Island Connection = Ial 1
Track 1 : Island Distance = 1899 ft
Track 1 : Computed Diastance = 2974 ft
Track 1 : Linearization 3teps = 100
GCP: track 1 enhanced det

Track 1 : Tnbound P5 Sensitivity =
High

Track 1 : Speed Limiting Uaed = Yes
Track i;; Cutbound False Act Lyl =
Hormal

Track 1 : Outbound PS5 Timer = 20 sec
Track 1 : Trailing Switch Logic = On
Track 1 : Post Joint Detn Time = 15
sec T

Track 1 : Adv Appr Predn = HNo

Track 1 : Cancel Pickup Delay = This
GCP: track 1 prime

Track 1 : Prime Warning Time = 35 sec
Track 1 : Prime Offset Distance = 0 ft
Track 1 : Switch M5 EZ ILewvel = 10
Track 1 : Prime MS/GCP Mode = Pred
Track 1 : Prime Pickup Delay = 15 sec
Track 1 : Prime UAX = Not Used

GCP: track 1 poa start

Track 1 : Positive Start = Off

Track 1 : Sudden Shnt Det Used = No
Track 1 : Low EZ Detecticn Uzed = No
GCP: track 1 MS Control

Track 1 : MS/GCP Ctrl IF Used = Ho
Track 1 : MS Sengitivity Lewel = O
Track 1 : Compensation Level = 1300
Track 1 : Warn Time-Ballast Comp =
High

Track 1 : Low EX Adjuatment = 38
Track 1 : EBidirmn Dax Pazsthru = No
Track 1 : False Act on Train Stop =
Ho

Track 1 : EX Limiting Used = Yes
Track i;; EZ Correction Used = Yes

GCF: track 2

Track 2 : GCP Freq Category =
Standard

Track 2 : GCF Frequency = 525 HEz
Track 2 : Apprcach Diatance =

3000 ft

Track 2 : Uni/Bi/S5im-Bidirnl =
Bidirmnl

Track 2 @ GCP Transmit Lewvel = Medium
Track 2 : Island Connection = Izl 2
Track 2 : Tsland Distance = 199 ft
Track 2 : Computed Distance = 2380 ft
Track 2 : Linearization Steps = 100
GZF: track 2 enhanced det

Track 2 : Inbound PS5 Sensitivity =
High

Track 2 _: Speed Limiting Uaed = Yes
Track 2 : Outhound False Act Lyl =
Normal

Track 2 : Outbhound PS5 Timer = 20 sec
Track 2 : Trailing Switch Logic = On
Track E:E Post Joint Detn Time = 15
gec

Track 2 : Adv Appr Predn = Ho

Track 2 : Cancel Pickup Delay = This
sl

GCP: track 2 prime

Track 2 : Prime Warning Time = 35 gec
Track 2 : Prime Offset Distance = 0 ft
Track 2 : Switch M5 EZ Level = 10
Track 2 : Prime MS5/GCP Mode = Pred
Track 2 : Prime Pickup Delay = 15 sec
Track 2 : Prime TAX = Not Used

GZP: track 2 pos start

Track 2 @ Positive Start

Cff

Track 2 : Sudden é&&& Det TUsed = No

Track

GCP:
Track
Track
Track
Track
High
Track
Track
Track
Ho
Track

Low EZ Detection Used = Ho

track 2 M5 Control

2=

Track

: M5/GCP Ctrl
: M5 Sengitivity Lewvel

: Warn Time-Ballast

: EX Limiting Used =

IP Osed = Ho
0
Conpengation Level = 1300

Comp =

39

Low EX Adjustment
Bidirn Dax Pazsthru Ho
Falae Act on Train Stop

Ye

3
EZ Correcticon Used Yes

Figure 3-22: System Configuration Report Window, Page 3 of 6
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ISLAND: track 1

Track 1 : Ial Frequency = 1.0
Track i:: Pickup Delay (2= +)
zec

Track 1 : Igl Enable IFP Used =
ISLAND: track 2

Track 2 : Izl Frequency = 10.0 kH=z
Track 2 : Pickup Delay (2= +)
sec e

Track 2 : Ial Enable IF Used =
AND: track Anding

AND 1 XR U=zed = Yes

AND 2 Used = Ho

AND 3 Used = Ho

AND 4 Uszed = Ho

LND 5 Uszed = Ho

LND & Used = Ho

AND 7 Used = Ho

AND B Used = Ho

AND: LMD 1 XRB

AND 1 XR Track 1 = Prime
AHND 1 ¥R Track 2 = Prime
AND 1 Enekle Used = Ho
AND 1 Wrap Used = Noc
ADVANCED: M5 regtart

M3/GCE Restart Used = Mo

ADVANCED: out of service
005 Control = Diaplay
005 Timeout = Yes

005 Timecut = 1 hrs

ADWANCED: track wrap circuits
Wrap LOS Timer = 5 sec
Track 1 Wrap Used = Ho
Track 2 Wrap Used = Ho

ADVANCED: trk 1 overrides
Track 1 : All Predictors Overr
Uzed = Ho

ADVANCED:
Track 2 =
Used = Ho

trk 2 overrides
e ;
All Predictors Overr

ADVANCED: OR logic
OR 1 Used = Ho
OB 2 Uzed = NHo
OFR 3 Uszed = No
OR 4 Uzed = Ho

kH=z
= (]

U

Ho

=0

Ho

ide

ide

ADVANCED: internal I/0 1
Pa=sa Thrus = Ho

Int.]l Sets = Not Used
Int.l Set by = Hot Used
Int.2 Sets = Not Used
Int.2 Set by = Hot Used
Int.3 Sets = Not Used
Int.3 Set by = Hot Used
Int.4 Sets = Not Used
Int.4 Set by = Hot Used
ADVANCED: internal I/0 2
Int.5 Sets = Not Used
Int.5 Set by = Hot Used
Int.g Sets = Not Used
Int.g Set by = Hot Used
Int.7 Sets = Not Used
Int.7 Set by = Hot Used
Int.B Sets = Not Used
Int.E Set by = Hot Used
ADVANCED: internal I/0 3
Int.9 Sets = Not Used
Int.9 Set by = Hot Used
Int.10 Sec= = Hot Used
Int.1l0 Set by = Not Used
Int.1l1l S5et=s = Hot Used
Int.11l S5et by = Not Used
Int.1l2 S5ect=s = Hot Used
Int.l2 Set by = Not Used
ADVANCED: internal I/0 4
Int.13 S5etc= = Hot Used
Int.13 5et by = Not Used
Int.l4 Sec=s = Hot Used
Int.l4 Set by = Not Used
Int.1l5 S5et=s = Hot Used
Int.15 S5et by = Not Used
Int.l6é S5ect=s = Hot Used
Int.lé Set by = Not Used

ADWANCED: site coptions
Daylight Savings = Off
Units = Standard

Meint Call Bpt IP Used = Ho
Emergency Activate IP = No
EZ/EX Logging = Change
EZ/EX Point Change = 3

55CC

Gates Used = Yes

Min Activation = 0 sec
Bmt Activation Cancel = Z min
Bell On Gate Ri=zing = Ho

Mute Bell Cn Gate Down = Mo
S5CCIV Controller Used =

Figure 3-23: System Configuration Report Window, Page 4 of 6
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550C: 1 SEAR: inputs slot 5
55CC-1 Actiwvation = AND 1 ER IN 5.1 = Hot Used
S55CC-1 Gate Delay = 4 =ec IN 5.2 = Hot Used
S5CC-1 Humber of GPs = 1
S55CC-1 Humber of GDs = 2 SEAR: inputs slot 6
55CC Flaesh Rate = 50 IN &€.1 = Hot Used
53CC Low Battery Detection = Ho IN &€.2 = Not Used
85CC Flash S5ync = master
550CC Invert Gate Output = Ho SERR: =lot T7-B inputs
55CC 1 : Lamp Neutral Test = Off IN 7.1 = Not Used
Aux-1 ¥X¥ng Ctrl TUsed = Ho IN 7.3 = Not Used
IN 8.1 = Hot Used
OUTEUT: assignment page 1 IN 8.2 = Hot Used
OUT 1.1 = Mot Used IN 8.2 = Hot Used
OUT 1.2 = Not Used IN 8.4 = Hot Used
OUT 2.1 = Hot Used IN 8.5 = Hot Used
OUT 2.2 = Hot Used
SITE: programning
INPUT: as=signment page 1 Badic Subnode = 1
IN 1.1 = NHot Used Field Paasword = Off
IN 1.2 = Not Used Low Battery Enabled = Off
IN 2.1 = Hot Used
IN 2.2 = Not Used Software Information
I0: as=signment 35CC S5lot 1 CP:
OUT GC 1 = Gate Output 1 MEF Versicon: NCG03 00.MEF
IN 7.1 = Hot Used MEF ID Number: SV752a0l.T
IN 7.2 =GD 1.2 MEF CRC: 9B31
IN 7.3 = Not Used EOCTCODE ID Number: SVESZAD1.D
IN 7.4 = GD 1.1 BOCTCODE CRC: B155S
IN 7.5 =GP 1.1
Slot 1 VLEZ:
SERR MEF Versicn: VEHO0O3 00.MEF
SEAR Subnode = 59 MEF ID Number: SV&59a0l.RA
DI 1 = NHot Used MEF CRC: 188D
DI 2 = Not Used BOCTCODE ID Humber: SV455A01.C
Rly 1 = Hot Used BOCTCODE CRC: DO4E
Rly 2 = Not Used
Slot 2 Trk:
SEAR: inputs MEF Versiom: GCPO3 00
SP 2.1 = POEK 1 MEF ID Mumber: SV73Ball.¥Y
SP 3.1 = Hot Used MEF CRC: 22B2
SP 4.1 = HNot Used XILINX ID Humber: 30418 A01.7
SP 5.1 = Not Used XILINX CRC: BEZF
SP €.1 = NHot Used Bootcode ID NHumber: SV7iSSA01.4
Bootcode CRC: 2341
SERR: =lot 1-4 inputs
IN 1.1 = Hot Used Slot 3 Trk:
IN 1.2 = Hot Used MEF Versiom: GCPO3 00
IN 2.1 = Hot Used MEF ID Humber: SV73Ball.¥Y
IN 2.2 = Hot Used MEF CRC: 22B2
IN 3.1 = Hot Used XILINX ID Mumber: 30418 A01.7
IN 3.2 = Not Used XILINX CRC: &E2F
IN 4.1 = Hot Used Bootcode ID Number: SV7SS5A01.4
IN 4.2 = Hot Used Bootcode CRC: 2341
Figure 3-24: System Configuration Report Window, Page 5 of 6
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Slot 3 Trk:

MEF Versiom: GCPO3_00

MEF ID Number: SV73Ball.¥Y

MEF CRC: 22B2

KILINX ID Mumber: 30418 R01.7
XILINX CRC: sEZF

Bootcode ID Mumber: SV7S5A01.A
Bootcode CRC: 2341

Slot 8 S55CC3i:

MEF Versicm: XNGO3 00.MEF

MEF ID Number: SVedcall.L

MEF CRC: ES8

Bootcode ID MNumber: SVe3lA01.3R
Bootoode CRC: ED92

Slavel ID Number: SV81aA01.B
Slavel CRC: S54E

Slavel Boot ID Mumber: SVI1T7-A01.A

Slavel Boot CRC: FCOA
Slave?2 ID Number: SVEleA0l.B
Slave2 CRC: S54E

Slave? Boot ID MNumber: SV31T7-A01.A

Slavel Boot CRC: FCSA

Hardware Information
Slot 1 CP:
Manufacturing:
Part Numkber: BO
HW Rev. Shipped:
Serial Humber: Q0000
Build Date: 00000000
SW ID Shipped: S9V0O000000000
5W ID2 Shipped: SWV0000000000
Slot 2 Trk:
Manufacturing:
Part Number: B8000-80418-0001
HW Rev. Shipped: D4
Serial HNumber: S5&7&
Build Date: 5/5/2006
SW ID Shipped: 9V783-A0107
Latest HW Revision: D4
Customer 1:

Salez Order Number: ZERO0011S

Customer: ENG. EEQ.
Safety Lewel: 0000
Warranty Date: MAY/2008

000-0000

Slot 3 Trk:
Manufacturing:

Part Numkber: S000-8

HW Rev. Shipped: D4

Serial MNumber: 5695

Build Date: 5/9/200&

SW ID Shipped: 9V783-A010T
Latest HW Bevision: D4
Custcmer 1:

Saleza Order Number: Z2ER

Cugtomer: EMNG. REQ.

Safety Lewel: 0000

Warranty Date: MAY/2008

0418-0001

=

00115

Slot 8 55CC3i:

Manufacturing:
Part Numker: S000-000000-0000
HW Rev. Shipped: 0000
Serial MNumber: Q00000
Build Dete: 0000000000
SW ID Shipped: SV0000000000
SW IDZ Shipped: V0000000000

Configuration Package File

Filename: CONFIG-0012344-2003Marl4d.pac

Path: C:\Safetran\DT'Config Files"
Date/Time: 3,/14/2008 11:02:10
DT Version: 4.7.5

Figure 3-25: System Configuration Report Window, Page 6 of 6

Document No.: SIG-00-08-06
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3.5.6.7 EXAMPLE SYSTEM EXPRESS REPORT

)

| [ [A]
Close View  Save

Express Report

Location and SIH

DOT Fumber: 10Z488T
Hilepost Mumber: 9.57

Site Name: Broadmoor Strest

SIN: TeZ0Z00L3016

HCF YVersion

MCF Name: GCP-PIX-0017.mcf
HCF Revizion: 017

HCFCRC: 42ZB2AF44

Express Minimiam Steps
Express: Hodule Configuration
Hodule 4 = P50

<

[T T L k]
[CEZ ST

Exprezss Beport

DOT HNumkber: 102489T
Milepoat Number: 9.57
Site Mame: Broadmoor 3Street

5IN: 762020013016

MCF Versicon

MCF Hame: GCP-P3X-0017.mcf
MCF Bewvision: 017

MCFCRC: 4ZE21F44

Express Minimum Steps
Exprezs: Module Configuration
Module 4 = P50

S3ERAR Used = Ho

Exprezss: track 1 configuration

Track 1 : GCP Frequency = 343 Hz (TCH)
Track
[TCH)

: Approach Distance = 2010 ft

1:

Express: track 1 pred select
Track 1 : Dax A Used = Yes
Express: track 1, Prime
Track 1 : Prime UAX = IF

Express: track 1, Dax A
Track 1 : Dax A Warning Time = 30 sec

Track 1 Dax A Offset Distance = 5 £t
Expresa: track 1, Island

Track 1 : I3l Frequency = 4.9 kH=z

Express Minimum Steps (Classic DT)
BASTC: Wital Comms links
Vital Comm= link 1 Used = Yes

BASTC: WVital Comms link 1
HDOLink 1 : GGE Qffaet = 2

GZF: track 1
Track 1 : Computed Diatance = 2020 ft
[T

GZF: track 1 BIDAX ERX

Track 1 : BIDAX To EX Appr = Center Fed
PS50

PS50 Used = PEO 3

P50 3 : Bx2 Frequency = 780 Hz (FCH)
ADVENCED: internal I/0 1

Int.l Sets = ¥Vital Link 1 IF 1

Int.l Set by = Tl Dax &

Int.2 Sets = Tl Prime TAX

Int.2 Set by = Vital Link 1 OF 1

Configuraticn Package File
Filename: BDAY Ceonfig.pac
Path: C:\Safetran DT
Date/Time: 1,/04/2010 €:26:29
DT Versicn: 5.0.7

Figure 3-26: Typical System Express Report, Sheet 1 of 1
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3.6 DISPLAY MODULE (80485)

The display provides the user interface that allows:
. Model 4000 GCP configuration:

0 Upload a configuration package (Pac) file to the CPU II+/CPU Il from the Display’s USB
drive, or from the Web User Interface (Web U/l)

o Download the configuration package (Pac) file from the CPU II+/CPU Ill and save it on
the Display’s USB drive or to the user’'s PC via the Web User Interface (Web U/l)

. Software Installation, to include the following types of software:
Master Configuration File (MCF) to the CPU2+ card
Master Executive Files (MEF) to the various cards
Non-Vital Executive Files to the Display
. Generate, present, and copy the following reports:
Configuration (Config) Report
Version Report
Program Report
Minimum Program Report

O O O O O

Templates Report

. Generate, present, and copy the following logs:
Event Log

Display Log

Diagnostic Log

CPU-Card IO Logs

Maintenance Log

O O O 0 O ©O

Train Log

. SEAR access via terminal emulation allowing:
SEAR configuration

SEAR Event Log

SEAR Application Log

SEAR CDL Log

O O O O
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3.7 MENU SCREENS PORTRAYED ON THE DISPLAY
The Display portrays five top level menu screens. They are navigated by using the left («) and
right (» ) arrows found on the front of the display:

e System View

e 10 & Logic View

o Diags & Reports

e USB Menu (When USB Stick is inserted in slot on Display Module)

e Program View

3.7.1 SYSTEM VIEW SCREEN
@Diags 4 System View &
Tk EZ EX MPH ISL

78 0 Down
2 100 104 0] Down

3)sscc: @ (2) XFER:

Figure 3-27: System View Screen

The System View screen provides information regarding the status of:
e Each active track in the Track Data section

e Each active SSCC module as well as the status of the XR Relay on the bottommost
line of the screen (SSCC Data section)

3.7.1.1 TRACK DATA SECTION

The Track Data section provides the following indicators and information:

e Itemnumbere.g.,1-6

e Occupancy status, depicted by a warning triangle with a locomotive in it.

e Track status, as signified by the text appearing in the following colors:
Gray: The Track Module is healthy, and no train is in the approach.

o

White: The Track Module is healthy, and a train is in the approach.
Red: The Track Module is unhealthy.
Flashing blue: The GCP or the GCP/Island is out of service.

o O
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o EZValue
o EXValue
e Train speed measure in MPH
e Island Status
e Additional Information:
“W”= Wrap

o ‘“ed’= Enhanced Detection activated
o “m”"= Motion Sensor Restart activated
0 “O0S"= Out of Service

3.7.1.2 SSCC DATA SECTION

The SSCC Data section provides the following indicators and information:
. The status of SSCC1.

. The status of SSCC2.

. The status of the XR Relay.

3.7.1.3 1/0 & LOGIC VIEW SCREEN

@System 10 & Logic View  program

p§Logical View
(2)IN
[3)ouT
[4)SEAR

[5)ATCS COMM

13-08_I0O_AND_LOGIC_VIEW
01-17-14

Figure 3-28: 1/0O & Logic View Screen

The 10 & Logic View screen provides users with the status of all 10 and logic conditions set in
the system. The 10 & Logic View screen has the following submenus:

e Logical View
e IN

e OUT

e ATCS COMM
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3.7.14 LOGICAL VIEW

The Logical View screen provides the status of all logic currently set in the system. There are
four submenus

. AND:

. OR:

. Internal States
. System States

Logical View

E Internal States

System States

Figure 3-29: Logical View Screen

e Logic Details — AND Screen

The Logic Details — AND screen depicts the status of all ANDs and their Enables. Scrolling to
the individual AND and selecting ENTER will open a screen depicting the ladder logic of that
AND. The Logic Details — AND screen shows the state of the AND outputs.

A Logic Details - ANI2

AND ENABLE

Figure 3-30: Logic Details — AND
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e [nternal States Screen

The Internal States screen depicts the status of all internal logic currently set in the system. It
provides a list by Internal Logic number (1 — 16) stating Int.X:(Set by Parameter) Sets
(Parameter set by logic action) e.g., Int1:T3 Prime Sets T2 AND Enable.

A Internal States &

Int.1:AND 1 XR Sets Passthru State 1 @
Int.2:AND 5 Sets Passthru State 1 ©

Figure 3-31: Internal States Screen

e System States Screen

The System States Screen depicts the status of all system level states. Generally, this is
Maintenance Call (MC) and/or Out of Service (OOS). If traffic preemption is used, the states
associated with that are shown.

' System States 2L
‘MaintCall

Advance Preempt Output
Preempt Health Input
Traffic Health Input

Advance Preempt AND1
Advance Preempt Input

Figure 3-32: System States Screen
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3.7.1.5 IN DETAILS SCREEN
The IN Details screen depicts the states of all inputs with their assigned parameter names.

IN Details

IN 1.1 @ AND 1 XR Enable
IN 1.2 @ Preempt Health
IN 7.2 GD 1.2

IN 7.4 GD 1.1

IN75@® GP 1.1

Figure 3-33: IN Details Screen

3.7.1.6 OUT DETAILS SCREEN
The OUT Details screen depicts the states of all outputs with their assigned parameter names.

! OUT Details 2

OUT 1.1 @ Adv Preempt
OUT 1.2 @ AND 1 XR
OUT 2.1 @ AND 5

OUT GC 1 @ Gate Output 1
OUT GC 2 @ Gate Output 2

Figure 3-34: OUT Details Screen
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3.7.1.7 GCP ATCS COMM SCREEN

The GCP ATCS COMM screen shows the ATCS Communication status of ATCS Vital
communications links, and also the status of bit sent from the SEAR.

The bar at the top indicated red for link out of session, or green for in session. The msg bits are
red for O and green for 1.

! GCP ATCS COMNML

vital Link 1
2 | vital Link 2

Figure 3-35: ATCS Comms Vital Link Screen

! GCP ATCS COMNL @ more ®

Vital Link 1
vital Link 2 | SEARStt

TimedTest (0)
RepeatTest (0)

Figure 3-36: ATCS Comms SEAR Screen
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3.7.2 PROGRAM VIEW SCREEN

810 t  Program View £ piags®

OCCN: 6F042949
pMSite Configuration ... CCN: 31892B7A

(2 )GCP Programming ...

(3 )SEAR Programming ...

[ 4 |Display Programming ...

Figure 3-37: Program View Screen

The Program View screen is where all parameters required for GCP operation per the approved
site diagram are set. The OCCN and CCN are displayed top right.

The screen has the following submenus:

. Site Configuration

. GCP Programming

. SEAR Programming
. Display Programming

3.7.2.1 GCP PROGRAMMING

Refer to Section 3.3 GCP Programming for information regarding Model 4000 GCP
programming and to Section 3.4.3 for the GCP programming menu default settings.

3.7.2.2 SEAR PROGRAMMING

When the SEAR programming screen is selected, the user will see the terminal screen with
options similar to what are seen if the terminal interface on the SEAR lli is used.
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MAIN MENU
VIEW ALARMS

1 - Site Setup 5 - Diagnostics
2 - N/A 6 - Clear Alarm

3 - Event Report 7 - 24HR Report
4 - Comm Setup 8 - User Test
0 - Main Menu Help - <keypad>

* SEAR MENU MODE **

Figure 3-38: SEAR Terminal Screen

3.7.2.3 DISPLAY PROGRAMMING
When Display Programming is selected the options shown in the following figure will display.

Display Options
2| Log Setup
3| Ethernet Ports
4] Web Server

5] Set to Defaults

Figure 3-39: Display Programming Screen

See section 3.3.2 for display programming details.
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3.7.3 DIAGS & REPORTS SCREEN

SProgram # Diags & REPO"tS System@

( 3 JReports & Logs
4 )Statistics

Figure 3-40: Diags & Reports Screen

The Diags & Reports screen allows the user to view various reports.

The SEAR information is not available on this screen in a GCP 4000. That menu becomes
active in a GCP 5000.

3.7.3.1 DIAG SCREEN

The DIAG Screen depicts all the Diagnostic Messages currently present in the system. If the
system is healthy and there are no messages the screen will show “No Diag Msgs present!”.

Slot Description Code

SSCC 2 No Communications 2017
No Communications
No Communications
SEAR Health
Maintenance Call Light Turned Off

Figure 3-41: Diag Screen
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The user can select a diagnostic message using the keypad and press ‘Enter’ to see details
about the diagnostic message as shown below.

ErrCode: 2017-Cause & Remedy

Cause:

No Communications indicates that the sscc3i

card is not communicating with the CPU

Remedy:

a) Check that there is a module in the
appropriate slot

b) Check that the power light on the module
is on

c) Check to see if the module is continuously

Figure 3-42: Details of Diag Message

3.7.3.2 STATISTICS SCREEN

The GCP Statistics screen shows statistics for the item as shown in the figure below. These
statistics are primarily for the use of Siemens Personnel.

s BCard Statistics
| 2 |Vital Atcs statistics
Non-Vital Atcs Statistics

| 4 [Time_Statistics

| 5 )S10 Statistics

| 6 |Console Statistics
| 7 JLAN Statistics

| 8 VLP Statistics

Figure 3-43: GCP Statistics Screen

3.7.4 USB MENU SCREEN

Refer to page 103 of Siemens’ Model 4000 Grade Crossing Predictor Field Manual, SIG-00-13-
03 for further information on the USB Menu Screen.
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3.8 WEB USER INTERFACE SCREENS

The Display Module provides a Web Interface which enables the user to configure the GCP
4000 model locally as well as remotely through the Laptop/Ethernet Port (RJ-45) on the front of
the Display Module. The Display Laptop Port default protocol is set as DHCP Server (https)
protocol. The Display DHCP Server protocol will assign the laptop an IP address and connect
the user to the GCP. The Display supports the following web browsers:

. IE 10 and 11
. Firefox (version 46.x)
. Chrome (version 55.x)

Open the correct web browser and type in the IP address of the display. The default IP is:
https://192.168.255.81. The browser may give the following screens regarding the connection:

/ Your connection is not secure

10.232.8.44 uses an rvald securty certificate

The certficate & nat rusted becase it s self-sgned.

The certificate & only vaid for

Error code: MOZILLA_PRIX_ERROF

The certificate expired on =.'.::--;. Apel 02, 2011, 1:44:24 PM. The current ime is Maryp S, 2019, 1:49

Add Security Exception ]

Wodd A about ko cverride how Firefo identfies this dte.

Add Exception... l Legitimate banks, stores, and other public sites will not ask you
* . todo this.

o0 232 8.4

Locaticn: | [ESTTRR=CaR Gncmﬁ:wl
This site attempts bo ientfy kself with invald information ew...
Wrong Site

certificate belongs to a cifferent ske, which could mean that someane is Tying te

The certificate is nok brust
BUthority NG & SeoUrs Sion

I Permanenthy stare this exc

use it hasnt been verfied &5 issued by & trusted
o

Cancel

Corfirm Security Exception |

Figure 3-44: Unsecure Connection Warning

The display WebUI will then appear. Select the username “Maintainer” (default). The Admin

user is for Siemens personnel use only.

The default password is GCP4000 (case sensitive) to open the session. If security has not been
set to enable a maintainer password the default will allow all regular user functions of the WebUI
to be accessed. If a specific maintainer password has been set, enter this. The default
GCP4000 may still be used to access the WebUI, but the user will be unable to change GCP

programming parameters.
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SIEMENS

Welcome to GCP

Figure 3-45: WebUI Login Screen

CAUTION

|A CAUTION‘ IF THE EQUIPMENT IS TO BE CONNECTED TO A NETWORK, IT WILL
BE NECESSARY FOR THE USER TO SET THE ETHERNET PORT AS
A DHCP CLIENT, FAILURE TO DO SO WILL CAUSE AN
INTERRUPTION OF THE NETWORK SINCE TWO DHCP SERVERS
WILL BE INTRODUCED ONTO THE NETWORK.

NOTE
NOTE The WebUI has a 1-minute session timeout. If the web browser is closed
without selecting Logout the user will not be able to log back in for 1

minute.

The WebUI has buttons at the top of the window allowing the user to select various functions.

R &

Caonfiguration Ca & Status Maonitor Feports & Logs ; Diagnostics

Figure 3-46: WebUI Tool Bar
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3.8.1 SYSTEM VIEW

The System View is the main screen, showing an overview of the GCP status. If there are
diagnostic messages present, the System View will show a red exclamation mark at the top
right.

System Yiew System View

Trk Island
1 Not Used
2 Up

XFER:  Main

Figure 3-47: WebUI System View

3.8.1.1 SYSTEM VIEW - TRACK/PSO

The Track/PSO tab can be expanded to show the following options for the Track modules.

System View

Calibration

Rermote Setup

ot Of Service

Check Mumbers

Figure 3-48: WebUI Track Options

3-47
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



DIAGNOSTIC TERMINAL& OFFICE CONFIGURATION EDITOR

When Detail View is selected the WebUI shows more detailed information about the 1st track.
Click on the yellow tabs at the top to select a different track module. The tab will be red if the
track card is not in session.

System View Detail View

Predictors UAX/EN GCP Configuration
|74
34

Prime GCP Frequency (Hz)
DaxzA J Approach Distance (ft)
Speed (mph) DaxB Warning Time (Sec)
Chk EZ DaxC ' Uni/| im-Birdirnl
E7Z Steps DaxD Computed Distance (ft)
Calibrated DaxE J Linearization Steps
DaxF GCP Transmit Level

DaxG J Island Distance (ft}
EZ EX Limits

Preempt Compensation Level
High EZ

EX

Warn Time-Ballast Comp
1/0 Status TCH
ouT2.41 Date
ouT 2.2 Time
IN2.1
IN22

Date/Time
EZ

Low EX

Date/Time

Reset
Island
Z Level

Isl Frequency (kHz) 10.0 kHz

Calibrated

Figure 3-49: WebUI Track Detail View

When Diagnostics is selected, the WebUI shows any diagnostic messages currently present in
the system.

Diagnostics Diagnostics

ctsiob  |AN
Slot Description

Trk 2

Details

Remedy

Figure 3-50: WebUI Diagnostics Screen
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When a specific diagnostic message is selected, the WebUI will show its cause and remedy.

Diagnostics Diagnostics

5 slot: | Al
Slot . Description
Trk 2

Trk 2

Details

Cause Remedy
ttiy

Figure 3-51: WebUI Diagnostics Screen with details

To show diagnostic messages for a specific module in the system select the drop down menu
labeled ‘select slot'.

Diagnostics

Description

Mo

Figure 3-52: WebUI Diagnhostics Screen — Module Selection

The WebUI shows only the diagnostic messages for the slot selected as shown below.
Diagnostics

Select slof Trk 1

Slot Description

Trk 1 Mo Communications

Figure 3-53: WebUI Diagnostics Screen — Track Selection
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When Calibration is selected the WebUI will show the following screen that allows the user to
calibrate the GCP, approach, linearity, or island. Before options can be selected on the screen,
it has to be unlocked and local user presence confirmed.

System View Calibration

al Approach ™ Linearization M 1stand

Select calibration:

Start Calibration

Add Comment

Comp. Dist Lin Steps Status

100

Figure 3-54: WebUI Track Calibration Screen

When Remote Setup is selected the WebUI shows the following screen that allows the user to
obtain the remote setup password and select which tracks are going to be calibrated when the
system is used with a VHF communicator and DTMF radio that allows remote setup operations
to be performed. Before options can be selected on the screen, it has to be unlocked and local
user presence confirmed.

System View Remote Setup

¥ Get ¥ Cancel

Remaote

up Timeaut (rmin)

Figure 3-55: WebUI Remote Setup Screen

3-50
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



DIAGNOSTIC TERMINAL & OFFICE CONFIGURATION EDITOR

When Out of Service is selected the WebUI shows the following screen that allows the user to
take the GCP approach or island out of service. Before options can be selected on the screen, it
has to be unlocked and local user presence confirmed.

System View Out Of Service

TRK1/SL2 TRK2/SL3

00S Timeout

fes

00S Timeout hrs Save || W Discard

Status

GCP In Service Island In Service

Figure 3-56: WebUI Out of Service Screen

3.8.1.2 SYSTEM VIEW - SSCC

The SSCC menu under the System View provides the options shown in the following figure.

System View

Diannost
Lamp Adjustment

Test

Remote Setup

Check Mumbers

Figure 3-57: WebUI System View SSCC Menu Options

The Diagnostics menu shows the same Diagnostic screen as Track Diagnostics, see Figure
3-51.
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The Lamp Adjustment menu allows the user to turn the lamps on and adjust their voltages. If a
train approaches, the lamp on command will be overridden and the lamps will flash.

System View Lamp Adjustment

SSCC 1/5L 8

a Unlock

Larmp 1 %o

Larnp

Lamp 1: Off

Lamp 2: Off
Gate: Up
Bell: Silent

Figure 3-58: WebUI SSCC Lamp Adjustment Screen

The SSCC Test menu allows the user to perform various tests on the crossing, provided it is not
already activated, these include:

Flash the lamps.

Timed test (delay, flash lamps, turn lamps off).

Repeat test (delay, flash lamps, delay, flash lamps again, turn lamps off).
Activate crossing.

Ring Bell.
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System View S5CC Test

"

Run Test Stof a Unlock

» Trac

LLES clect Test

Lamp Test Cancel (min)

Remote Setup

Lamp 1: Off

Lamp 2: Off

Gate: Up
Bell: Silent

Figure 3-59: WebUI SSCC Test Screen

The Remote Setup menu will show the same screen as shown under the track menus, see
Figure 3-55.

3.8.1.3 SYSTEM VIEW — CHECK NUMBERS

The check numbers screen has been updated to shows the Track Check Numbers (TCNs) and
Field Check Numbers (FCNSs) for both the main and the standby track cards. Previously, the
user had to power up the other side to see its numbers.

System Yiew Check Numbers

» Tra 0 MCF Name: -TEX-02-9. mef

Check Humber CRC

Figure 3-60: WebUI Check Numbers Screen
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The OCCN is not recalculated every time this screen is shown. If the OCCN is known to be
incorrect as a configuration parameter protected by the OCCN has changed, the screen will
show that it needs to be recalculated. Select the Recalculate OCCN button to confirm the new
value. The TCN and FCN will show a value of O if the track card is not fully configured and
calibrated and in session with the CPU (for the powered side).

The TCN will change whenever a track card is recalibrated (GCP calibration, approach,
linearization, or island), or when the computed approach distance or linearization steps are
altered.

If both main and standby systems are calibrated, and the computed approach distance or
linearization steps are altered, then both the main and standby TCNs are updated.

If a parameter is changed which causes the GCP to require calibration, then the TCNs for both

main and standby will show zero. When the main is then fully calibrated, its values will be non-

zero, and the standby TCNSs will still be at zero, thus providing an indication that the unpowered
standby side has not yet been calibrated.

NOTE
NOTE

If a parameter that affects the TCN is changed, so that calibration is
required, but is then changed back to its original value, the GCP wiill
no longer require calibration, but the TCN is updated to a new value.
This is because the TCN is recalculated when the GCP goes from an
uncalibrated to a calibrated state.

The FCN is an overall check number covering the TCNs for all used tracks and the crossing
controller lamp voltage settings. It will also show 0 if any track is not calibrated.

The configuration report lists the main and standby TCNs and FCNSs.

NOTE
NOTE

The main/standby TCNs and FCN, and OCCN out of date indication
are only available for CPU Ill versions after 1.1.61r and 9VC72-
V3HO01_00.mef.
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3.8.2 DISPLAY PROGRAMMING

This section is used to set non-vital parameters used by the display.

Configuration

TEMPLATE programiming
BASIC configuration
FREDICTORS configuratian
GCF programrming
[SLAMD programiming
AMD tracks configuration
AL [CED programiming
programiming

[ ignment
SEAR programming
SITE programrming
Display Programming

» FEthernet Pors

e Log Setup

YWah Server

Display Options

Figure 3-61: WebUI Display Programming Menu
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Configuration Serial Port

B Save ¥ Discard ' Refresh ! Default

Baud Rate

MNone *

Stop Bits 1+

Flow Ctr Mona *

Path Type Mone *
Set to Default

Figure 3-62: WebUI Display Programming — Serial Port Screen

3.8.21 ETHERNET PORTS

The Display Module has three Ethernet ports. On the GCP4000 these are all accessed from the
front of the Display Module.

e Laptop Ethernet Port

This menu allows the user to select between Disabled, DHCP Server or DHCP Client mode.
The default setting is as a DHCP Server with IP Address 192.168.255.81.

Configuration Laptop

B Save | ¥ Discard ' Refresh ! Default

Site Configuration
GCP Programming

SEAR Programming DHCP Configuration

amming

IP Add

w Ethemet Ports Metwar

Laptop
Default G
Port1

Figure 3-63: WebUI Display Programming — Laptop Ethernet Port Screen
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e Ethernet Port 1

This menu allows the user to select options for Ethernet port 1. The user can choose between
Disabled and DHCP Client mode. When disabled, the port has the fixed IP address as default
as shown below. The screen also allows the user to check the status of the connection. This
port would typically be used when connecting the GCP4000 to a cell modem for remote
monitoring.

Configuration Fort1

B Save W Discard ' Refresh ! Default
nfiguration
DHCP Caonfiguration
Path Type

» Ethernet Ports P Add

Laptop

Figure 3-64: WebUI Display Programming — Ethernet Port 1 Screen

e Ethernet Port 2

This menu allows the user to select options for Ethernet port 2. The user can choose between
Disabled and DHCP Client mode. When disabled, the port has the fixed IP address as default
as shown below.

Configuration FPort2
E Save ¥ Discard . Refresh ! Defauilt

F Pragramrning
it il DHCP Configuration

y Programmming

Path Type

rial Port
w Ethernet Ports
Laptop
Metwar
Part1

Default G

Figure 3-65: WebUI Display Programming — Ethernet Port 2 Screen
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e DNS

The DNS menu allows the user to set the IP address of name servers used for the domain
name system.

Configuration DNS

— B Save ¥ Discard | . Refresh
guration

GCP Prograrnming
SEAR Programming
Programming
al Port
w Ethernet Ports

Laptop
Port1
Por2

DMNS

Figure 3-66: WebUI Display Programming — DNS Screen

3.8.22 LOG SETUP

» Display Frogramming
» Ethernet Ports
» Log Setup

Diagnostic Logging

Figure 3-67: WebUI Log Setup Menu
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e Diagnostic Logging

Most of the options on this page, shown in the following figure, are for Siemens use for
diagnostics. The options that may be used by the customer are:

Diagnostic Logging

Save ¥ Discard : Refresh l Default

Jisahled *
Routing (Layer 3) Jisahled *
Serial Port 1 RyT (Layer 2) ligsabled *
Ethernet Laptop Port RXETH (Laver 2) | pizabled *
Ethernet Fort 1 RETx (Layer 2) lisahled *
Ethernet Port 2 RRTH (Layer 2 lsshlad *
Echelon R¥TH lisabled *

CPLUZ+ RafTs lisahled *

Figure 3-68: WebUI Display Programming — Diagnostic Logging Screen

e Display Log Setup
This page is used to set the verbosity (the detail of the logging) of the Display Diagnostics log.
The Display Diagnostic Log Verbosity controls the detail of logging to the Display module’s

display log. Possible options are: Basic, Error, Warning, Info, and Debug. The default option is
Info.

The user is also able to enable or display the EZ/EX logging. When enabled the display creates
a csv file that shows a reading of the EZ,EX, and predictor values for each track. Only the last 7
days of data are kept. The EZ/EX log is available to be downloaded from the Reports and Logs
/EZ EX Recording tab.
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Display Log setup

Save ¥ Discard : Refresh l Default

Display Diagnostic Log Verbaosity Infa *

ELEX Recording Enabled *

Figure 3-69: WebUI Display Programming — Display Log Setup Screen

3.8.2.3 WEB SERVER

This is used to control whether the Web Ul uses Secure (https) or non-secure (http) access. The
default is Secure access.

Web Server

Save ¥ Discard ; Refresh l Default

Figure 3-70: WebUI Web Server Screen
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3.8.2.4 DISPLAY OPTIONS

The Display Buzzer Enable options are Yes, or No. The default is Yes. This is used to enable or
disable the buzzer on the Display.

The Display Hibernation Time (minutes) range is 5-60, the default is 15. This is used to darken
the display when there has been no activity.

Configuration Display Options

m

B Save ¥ Discard . Refresh ! Default

Site Configuration

uzzer Enable

al Port

w FEthernet Ports Display Hibernation Time {Minutes)

Laptop

Figure 3-71: Display Options Screen

3.8.3 REPORTS AND LOGS

The reports and logs page on the WebUI allows the user to download various logs and reports
from the system.
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Reports & Logs

|4 First || 4 Previous | p Hext || | Last || % D

Ewent Log

Time Stamp Card/Slot Event Text
21-Jul-2021 20:47:01 46 CPL

21-Jul-20
1-dul-:

21-du

21-Jul-20

21-Jul-:

Figure 3-72: Reports & Logs: Event Log Screen

The event log is the primary log stored in the system. This will show events generated from both
the main and standby side of the system. When the default filter is selected (CPU events), the
events shown are primarily the ones from the CPU Status log. When using the A80485 display,
the events from both main and standby CPUs can be seen in one log.

Note that with the previous A80407 Display module, only the log from the currently powered
CPU could be viewed.

The filter can be changed to show either the CPU Events, Maintenance, Diagnostic, or All
events. When All is selected the log will include events for all these sources.
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Event Log

21-Jul-21

21-Jul-2021 20:47:07.13

20:47:0
Figure 3-73: Event Log Drop Down Menu

The Diagnostic log contains a history of diagnostic messages logged by the system (i.e., the
ones that appear on the Diagnostic screen).

Reports & Logs Diagnostic Log

Diagnostic |4 First | 4 Previous || » Hext | | Last || ¥ Download Evant Text v

Time Stamp Card/Slot Event Text

21-du

D
D
D
(
(y
D
D
D
[

Trk k H

Figure 3-74: Diagnostic Log Screen

The Train History log contains a history of the Warning times and speeds for each train move
recorded. The log contains the history of the last 100 train moves.

Reports & Logs Train History Log

i Fitte | ) |- v| | 2 refresh | | ™Y clear | & Download

Date/Time Move Type WT isec) Det Spd (mph) Isl Spd (mph) Avg Spd (mph)
2 43
44
44

14

Figure 3-75: Train History Log Screen
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The Maintenance Log contains a history of changes to configuration parameters and
calibrations. If the user enters comments during calibration they will be displayed here.

Reports & Logs Maintenance Log

~| | maintenance v | | |4 First || { Previous | ) Mext || | Last | ¥ Download S TR

Time Stamp Card/Slot Event Text
11-

Figure 3-76: Maintenance Log Screen

The SEAR events can be download from the SEAR log screen.

Reports & Logs

¥, Download
Event Log =
nd Time:

= EI - EEE [

Figure 3-77: SEAR Log Screen
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The Reports tab can be used to view or download the reports listed in the figure below.

Reports

= Create ¥, Download = Reports

flin
Te

Figure 3-78: Reports Screen Drop Down Menu

The EZ/EX Recording tab can be used to download the EZ/EX records. The file will be
downloaded as a Zip with the DOT number and date/time in the name, for example:
ez_ex-002144A-2021Jul21-21-34-14.zip

EZ/EX Recording

¥, Download  Delete

Figure 3-79: EZ/EX Recording Screen

When the zip file is extracted it will be in the format of a csv file for each of the last 7 days of
operation. The file will contain the states of all the predictors, island, ez, and ex for each track
taken at 1 second intervals.

The Track Data tab: The GCP 4000 has the ability to save detailed information regarding the
operation of the track card. This track monitoring data can be downloaded as files from the

Display Module from the Track Data Download tab. These files can be provided to Siemens for
analysis.
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Reports & Logs Track Data

¥, Download / Update ¥ Delete

Event Log

ot end datest

Date il

Figure 3-80: Track Data Screen

In the track data screen, the settings tab is used to enable monitoring for selected tracks. The
Prior and Post trigger should be left at their default values unless requested by Siemens. These
are used to indicate how many data samples to keep prior to the train move and after the train
move.

The Background EZ/EX operations allow periodic data to be collected in between train moves,
so that long term trends in EZ and EX can be monitored.

The Interval parameter sets the time between samples (in minutes).

The Duration parameter indicates how many seconds of data are taken and averaged to obtain
the background EZ and EX levels. Set the duration to O to turn this feature off (default is 0).

Reports & Logs Track Data

m

Save ! Default

Ewent Log

Track Data

rd Logs

< Numbers

Figure 3-81: Track Data Screen: Settings Tab
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NOTE
NOTE The background EZ/EX Operations are only available in Display version
1.5.26 or later.
NOTE
NOTE Track monitor data is only available from GCP 4000s running CPU II+
version ngc05_10.mef, vph05_10.mef or later, CPU Il version, A80485
Display version 1.4.66 or later and gcp04_20.mef.

Track monitoring data can be viewed in detail with the STIM (Siemens Track Information
Monitor) application. This is a cloud based application that captures and stores data from GCPs
and provides analysis tools to graph and interpret the data. The use of STIM requires that there
is an Ethernet connection from the GCP Display module to a server that collects the track
monitor files and logs from the GCP. This connection is usually done using a Cell Modem
connected to the Eth2 port of the Display. For more information on STIM, please contact
Siemens.

The following figure shows an example of the filters available in the STIM screen.

DateTime Range |Eastem {GMT-04:00) V‘ 0 07/25/2021 15:40 n - | 07/26/2021 15:40 n 0 24 hours 7 Days 30 Days Q

Select All  Deselect All
ISLLSA IFs Train Tock Switch False Activation
Tail Rings Overrings X Process Train Stop Filter
GCP Unheslthy IFi Unhealthy No Warning Time Recorded Warning Time Filter

Speed Filter Train meves with Cemments EZ Drop Filter

v17_295282H, Oriole Dr 18

e e S N N N N N
26-Jul-2021 15:04:46 ET 2 5:07:40ET Siding(2) 62 21 20 19 -

6-Jul-2021 1

26-Jul-2021 14:59:10 ET Mzin(1) 23 42 38 L -

113:57:20 ET Main(1) 37 97 76 a4 -

26-Jul-2021 11:11:00 ET Main(1) 42 B 44 a4 -

26-Jul-2021 11:17:20 ET Siding(2) 51 8 9 8 - Train Stop

Figure 3-82: STIM Filter and Train Move Summary Screen

The following figure shows example graphs of EZ,EX, Speed, and island Z from STIM. Links are
available on this screen to show the event logs corresponding to this train move and
configuration of the unit at the selected time.
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26-Jul-2021 15:04:46 ET 26-Jul-2021 15:07:40 ET Siding(2) 62 21 20 19 ~
bl | + O EZ ) Speed e
120 40
100 20
80 0
“ 20
System Configuration Report -40
40 -
Back to Analytics -60
20 80
0 -100
I Prime Drop O VP LFORO DD \c§>$_> o q}“‘r.j-*\r.ii#;’”{,? ‘;.fr ; {(\ B VP LSLP S P cg;_{_;\ ‘,}> ;w: nt”n\h.‘\‘ﬂ: NJ {(\
EEEE  Prime Pickup
BN [sland Drop
BN [sland Pickup EX < ISLZ Level -
. 250
Train Present 98
96 30
EEEE Train not present g: 200
=3 92 % 150
=3 Speed (mph) b -
3 EX 26
84 B
Phase
82 0
= SLzlewl BIEEILE PP LS L ELEFLTIDLF LD LULPEICSLD P SEFTITLLIIPES L

Figure 3-83: STIM Train Move Graphs

The CPI/1O Logs tab allows the user to download the logs from the CPU and I/O modules.

Reports & Logs CPU/IO Card LOgS

EventLog Slot] - oGP |4 First | | o Previous | | pHeut || | Last ¥, Download | Verhosity (1 v

: Time Stamp ¥ EventText ¥
Train History Log
Il ce Log

Figure 3-84: CPU/IO Card Logs Screen

The Check Numbers tab allows the user to view the check number for the system. It provides
the same information as is seen on the Check Number link on the System View.
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Reports & Logs Check Numbers

Evert Log MCF Hame: GCP-

Diagnostic Log Check Humber CRC

Train History Log MCF 2BDDAZAD
GSDDDECC
abaDCDg

Reports iy FO4EBREC

EZEX Recording

Track Data

CPUND Card Logs

Check Mumbers

Recalculate

Figure 3-85: Check Numbers Screen
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CHAPTER 4 — TEMPLATE OVERVIEW & GUIDELINES

4.1 TEMPLATE OVERVIEW

The Model 4000 GCP system consists of several products (e.g., constant warning time train
detection, crossing controller, etc.) that require programming for site specific applications. To
simplify the programming, Siemens has developed Templates that represent common
arrangements of track circuits.

Each template:

e provides the simplified programming menus and the programming defaults for a typical track
arrangement and application.
o predefines default programming parameters for the train detection feature of the Model 4000
GCP system.
o has rules that specify which:
e track circuits are unidirectional and bidirectional.
e track circuits have active islands (indicated by an *).
e one back-to-back track circuit has an island while the other track is automatically
connected to that island.
e track circuits are remote and DAX towards the crossing.
e track circuits are remote and DAX away from the crossing.

NOTE
NOTE

Track circuits are logically ANDed together to control the crossing
activation.

The default settings for each template of the set are provided in
Appendix A.

4.1.1 TEMPLATE PROGRAMMING APPLICATIONS
The two-track bidirectional, Figure 4-1A, and the End of Siding DAXing to a crossing, Figure
4-1B, are typical Model 4000 GCP applications.

For each application, the crossing designer selects the appropriate template using the diagrams
provided in paragraph 4.4, Template Diagrams. For example:

e Figure 4-1A is programmed using template 1A
e Figure 4-1B is programmed using template 2D

An asterisk indicates the presence of an active island circuit.

4-1
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



TEMPLATE OVERVIEW & GUIDELINES
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\
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Figure 4-1: Typical GCP Applications

4111 TEMPLATE SELECTION

The crossing designer conveys the basic design information to the field by specifying a template
and by indicating exceptions to the template defaults.

The Model 4000 GCP default settings are set automatically.
The track and GCP layout correspond to that of the template diagram.

The number of field programming steps will be minimized when the template that most closely
represents the track circuit arrangement is selected.

NOTE
NOTE

Changing a template selection resets all program settings to their
default settings and changes all GCP and island frequencies to “Not
Set”. Complete reprogramming and calibration are then required.
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4112 TEMPLATE MENU

The template menu displays only the configuration items and settings that are usually required

for standard applications.

The default settings may be changed as required.
Figure 4-2 shows a typical template menu window.

NOTE

Template parameters are a subset of the main program and have
defaults that will result in certain parameters being hidden.

NOTE

SRR

cLose| wRey | WEXT =
TEMPLATE: track 1-8i, Island

GOP Freoquasncy 11 He
Approsch Distance 3000 It
Priene Warring Thme 33 sex
Prmpt Warning T 4% sex
*Priene LAX w
Prieve LA Piclougs 5 s
GCP Tramsenlt Ll Madium
15 Froquency L

Tk Trl B
WS GO0 PIRFLATT_TE B iL_WTT_
e F-0

Figure 4-2: Typical Template Programming Menu Window

4.1.1.3 CHANGING SETTINGS

If application changes are required beyond the program options available in the template menu,
the complete set of programming options are available in items 2 through 11 of the MAIN
PROGRAM menu (see Figure 4-3).

Document No.: SIG-00-08-06

Version: D

ACEE:
cLosE| weEy | wExT | ji=)
AT PROGRAM s

1 TEMPLATE progrimsming

2 BASIC conligpr ation

3 PREBICTORS el stk
A GCP jprosgr aimaning

5 FELAND [arogramsming

6 AND tracies oondkguration
7 ADYANCED progranaming

8 S50C progranmng
9 10 assignment

100 SEAR prograsmasing
11 SITE progr g

1ot Trk
R DT LA TRLRT R a1k
el IR

Figure 4-3: Main Program Menu
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4114 TEMPLATE PROGRAMMING OPTIONS

Each template:

e Pre-programs each of six Track Modules. When a template is first selected the enabled
Track Modules vary from one to six tracks.
e Has a template diagram to show the tracks and GCP layout of the crossing.

These diagrams provide valuable help for crossing design. Any of the GCP tracks shown in the
template diagram can be used. Between one and six tracks may be selected as required.
Configuration is based on all 6 tracks operating from a single 4000 case.

It specifies whether the:

e GCP Track Modules are configured as unidirectional and/or bidirectional.
e GCP Track Modules have active islands.
¢ One back-to-back track circuit has an island while the other track is automatically connected

to that island.

e Track Modules are remote and DAX to the local crossing.
e Track Modules are remote and DAX to another crossing.
e Prime Predictors are logically combined (ANDed) for local crossing control.

4.2 TEMPLATE PROGRAMMING CONFIGURATIONS

The Model 4000 GCP uses a number of template programs arranged in five functional groups
(see Table 4-1). Each template program has a:

¢ template file name; e.g., MTF_1A (Generally designated as Template 1A).
e an associated template diagram.

The template diagram is displayed within the Select Template Set Parameter window when a
template program is selected from the Select Template menu list.

Table 4-1: Template Functional Groups

Template Designations

Group Function

1A, 1B, 1C, 1D

All GCP Track Modules are connected at the local crossing.

2A, 2B, 2C, 2D, 2E, 2F,
2G, 2H

GCP Track Modules are mixed between the local crossing and remote tracks.
All remote tracks DAX to the local crossing.

3A, 3B, 3C, 3D, 3E, 3F,
3G

GCP Track Modules are mixed between the local crossing and remote tracks.
The remote tracks DAX in opposite directions.

4A All GCP Track Modules are remote and unidirectional.
All modules DAX in the same direction.
5A All GCP Track modules are remote and unidirectional.

All modules are arranged in unidirectional pairs that DAX in opposite
directions.

Document No.: SIG-00-08-06

Version: D

4-4
APRIL 2010 (REVISED SEPTEMBER 2021)




TEMPLATE OVERVIEW & GUIDELINES

NOTE
NOTE

The template diagram indicates the physical relationship between
GCP track circuits and the crossing(s), including island circuits, and
the relative location of insulated joints and remote track circuit. Rules
for making variations to template layout are covered in paragraph
4.7.

The following paragraphs provide illustrations that:

e show the possible configurations for each template program.
e may be used to select the template program that most closely resembles the required
layout.

An asterisk indicates the presence of an active island circuit.

4.2.1 TEMPLATE PROGRAMS MTF_1A THROUGH MTF_1D

These template programs are used in configurations where all GCP Track Modules are
connected at the local crossing.

Examples of configurations for these templates are shown in Figure 4-4 through Figure 4-7.

Yl | Yih<> | Yi<> |
<> <> <
oI IR IR
< <& A
<> A
T A J B C
YIS
<> | <> A
A : ,J\L_______J
o D J E F
Figure 4-4: Template 1A (MTF_1A) Configurations
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* <3 4 *<3 | 4> 1 b 7)LY ————————————————
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Figure 4-7: Template 1D (MTF_1D) Configurations
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4.2.2 TEMPLATE PROGRAMS MTF_2A THROUGH MTF_2H

These template programs are used in track configurations where:

the GCP Track Modules are mixed between the local crossing and remote tracks

all remote tracks DAX to the local crossing

Examples of configurations for these templates are shown in Figure 4-8 through Figure 4-15.
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Figure 4-8: Template 2A (MTF_2A) Configurations
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Figure 4-9: Template 2B (MTF_2B) Configurations
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Figure 4-10: Template 2C (MTF_2C) Configurations
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Figure 4-11: Template 2D (MTF_2D) Configurations
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Figure 4-14:Template 2G (MTF_2G) Configurations
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Figure 4-15: Template 2H (MTF_2H) Configurations

4.2.3 TEMPLATE PROGRAMS MTF_3A THROUGH MTF_3G

These template programs are used in track configurations where:

the GCP Track Modules are mixed between the local crossing and remote tracks

the remote tracks DAX in opposite directions to both local and adjacent crossings

Examples of configurations for these templates are shown in Figure 4-16 through Figure 4-22.
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Figure 4-16: Template 3A (MTF_3A) Configurations
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Figure 4-17: Template 3B (MTF_3B) Configurations
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Figure 4-18: Template 3C (MTF_3C) Configurations
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Figure 4-19: Template 3D (MTF_3D) Configurations
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Figure 4-21: Template 3F (MTF_3F) Configurations
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Figure 4-22: Template 3G (MTF_3G) Configurations
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4.2.4 TEMPLATE PROGRAM MTF_4A

This template program is used in track configurations where:

all GCP Track Modules are remote tracks

The remote tracks DAX in the same direction.

Examples of configurations for this template are shown in Figure 4-23.

NOTE
NOTE

The default AND 1 XR setting for Template 4A is GCP DAX A of all
used tracks ANDed into AND 1 XR, which assumes all tracks DAX to
the same location. If DAXing to multiple locations, it will be necessary
to program separate outputs and/or additional ANDs as outputs (e.g.,
AND 2, etc.) for each remote location.
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Figure 4-23: Template 4A (MTF_4A) Configurations
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4.2.5 TEMPLATE PROGRAM MTF_5A

This template program is used in track configurations where:

e all GCP Track Modules are remote tracks (no SSCC Illi modules are used)
e The remote tracks DAX in opposite directions.

Examples of configurations for this template are shown in Figure 2-24.

WARNING

lAWARNINGI WHEN USING THE DEFAULT SETTINGS IN TEMPLATE 5A, AND 1 XR IS
™ | NEITHER CONFIGURED NOR USED. IF THE AND 1 XR FUNCTION IS
REQUIRED FOR AN APPLICATION, IT MUST BE COMPLETELY
REPROGRAMMED, TO INCLUDE ITS INPUTS AND OUTPUTS.

————— e ————— Fmm e ———————
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Figure 4-24: Template 5A (MTF_5A) Configurations
4.3 TEMPLATE SELECTION AND FLEXIBILITY

Templates provide the basic layout for common track arrangements. When a Template is
selected, the number of tracks provided by the template may be increased or decreased. When
the proper template is selected, the basic preset application parameters should not have to be
changed. These parameters determine which:

GCP tracks are unidirectional.

GCP tracks are bidirectional.

GCP tracks have active islands at the crossing.

back-to-back GCP track has an island while the other track is automatically connected to
that island.

GCP tracks are remote and DAX to the local crossing.

e GCP tracks are remote but DAX in the opposite direction to another crossing.

The templates cover design for most GCP crossing applications.
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4.4 TEMPLATE DIAGRAMS

Selecting the right template to use is very important. To aid in template selection, a template
diagram is provided with each template menu item. This template diagram depicts the GCP
track layout set by each template. The template track layout diagrams are provided in
paragraphs 4.2 and 4.7.

45 TEMPLATE GUIDELINE OVERVIEW

When a template is programmed, the number of modules installed in the Model 4000 GCP is
specified. Up to six Track Modules and two SSCC Modules may be selected, and a SEAR
module may also be selected.

In many applications, most of the six available tracks may not be required because of the
specific crossing layout. The unneeded tracks may be disabled by setting the corresponding
Track Slot position to Not Used in the Template: module configuration menu. Depending on
layout, the template can disable the unneeded tracks starting with the higher Track Slot
positions or, if the unneeded track is not in Track Slot position 6, disable another track module
so that the layout represents the track configuration that is needed (i.e., in Figure 4-26, Tracks 4
and 5 may be eliminated and Track 6 may remain).

On Template diagrams:

e An asterisk indicates which GCP tracks have an active island assigned.

e The GCPs on the same track may be reoriented (left to right) as long as the relationships to
islands and insulated joints remain the same (refer to Figure 4-25A and Figure 4-25B).

e The GCPs assigned to adjacent (non-connected) tracks may be shifted to accommodate the
requirements of the tracks (refer to Figure 4-26A and Figure 4-26B).

WARNING

WHEN TEMPLATE PROGRAMMING, TRACK NUMBERS MUST
CORRESPOND EXACTLY WITH THOSE SPECIFIED BY THE TEMPLATE.

ISLAND CONNECTIONS ARE MADE AUTOMATICALLY WHEN A
TEMPLATE IS SELECTED.

‘AND’ CIRCUIT RELATIONSHIPS ARE MADE AUTOMATICALLY WHEN A
TEMPLATE IS SELECTED.

NOTE
NOTE

Always perform Set to Default prior to beginning Template
Programming.

4.6 CONFIGURING TEMPLATE OPTIONS

From the Main Program menu, select TEMPLATE and then a template number that best fits the
crossing layout. The template parameters must be programmed to precisely match the template
track layout. The following provides a brief overview of Template Programming.
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4.6.1 TRACK SLOT ASSIGNMENT

The first programming step is module slot assignment. This step enables the utilization of each
installed module, which may include:

one to six track modules.

zero to two SSCC modules.

zero to three RIO modules, which may be used for extra inputs and outputs.
zero or one SEAR recorder.

Specifying this information ensures that subsequent programming steps include information only
for the modules that are actually used.

4.6.2 PREEMPTION

Traffic signal preemption is an optional programming step. If Advanced Preemption is selected,
a Preempt predictor is automatically enabled for each track prime predictor of the local crossing.
This enables additional program steps for setting:

e preempt warning times
o preempt offset distances, if preempt predictors are remote
o preempt delay timer, which sets the advance preemption time interval

All tracks with preempt predictors are automatically ANDed internally using the Adv Preempt
AND function. The Advanced Preempt Relay is driven from a Model 4000 GCP physical output.
This Output must be assigned to Adv Preempt in the TEMPLATE: OP assignment window.

4.6.3 PREDICTOR ANDING

Templates automatically AND the Prime predictors of the Track Modules that are predicting for
a crossing. This Prime AND function is designated AND1 XR. AND1 XR automatically controls
the internal SSCC to activate the crossing. If the SSCC is not used, AND1 XR must be assigned
to a physical output for control of external crossing activation, e.g., OUT 1.1.

4.6.4 DAX ASSIGNMENT

Each unidirectional track has three pre-assigned DAX functions: DAX A, B, and C. Each DAX
Used is initially set to No (not used). When a DAX Used is set to Yes, the DAX function
becomes active. Warning Time, Offset Distance, and Enable programming entries become
available. When a DAX is enabled, it must also be assigned to a physical output for it to control
other remote crossings. Additional DAX may be enabled and programmed from the Main
Program Menu Window.

4.6.5 TRACK DIRECTIONAL ASSIGNMENT

Templates set unidirectional or bidirectional tracks. Some templates include a combination of
both. If a template assigns unidirectional tracks, a programming option allows the unidirectional
track assignment to be changed to simulated bidirectional, as required.
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4.6.6 INPUTS AND OUTPUTS

When a Model 4000 GCP is programmed, all required input and output assignments must be

manually programmed:
UAX inputs

Preemption Outputs

AND 1 XR Enable

XR relay outputs for local crossing control
DAX outputs for control of other crossings

Preemption Health Inputs

Emergency Activation Input

4.7 TEMPLATE DIAGRAM TRACK VARIATION RULES

The following paragraphs provide an overview of how the template rules may be applied to
exactly fit the desired crossing and track arrangement. For specific crossing design examples,

refer to Section 5.

4.7.1 BACK-TO-BACK GCPS AT THE CROSSING

Some templates provide a back-to-back unidirectional pair at a crossing as shown in Figure
4-25A. In Template 1B, the island circuit is assigned to T3. When designing a new crossing, the
insulated joints for T3 and T4 may be on the opposite side of the street. In this case, the
template requires that T3 still have the island so T3 and T4 must switch positions as shown in

Figure 4-25.

The general rule is that, regardless of the side of the street the insulated joints are located on,
any track with an island must retain the island and look through the street.

il

Lo _/,/A\_ _______________ -

Figure 4-25: Template 1B

Document No.: SIG-00-08-06

Version: D

4-17

b - -/‘/ 5\' ------------- -
ROE0304 1120

05-21-04

APRIL 2010 (REVISED SEPTEMBER 2021)



TEMPLATE OVERVIEW & GUIDELINES

4.7.2 BACK-TO-BACK GCPS AND ISLAND CONNECTIONS

A template can have back-to-back unidirectional pairs at a crossing as shown in Figure 4-26. In
this configuration, T3 is automatically linked to the T2 island. The T3 Island Connection = Island
2. This ensures that T3 pickup delay is truncated as a train leaves the crossing. This same rule
applies to T4 and T5 and to all templates with back-to-back GCPs at a crossing. No external
wiring of T3 and T5 island outputs are required. Tracks such as the T4 and T5 pair can be
moved to fit an application as shown in Figure 4-26B.

AT R S
I R |
I EEIIECS
e THiE

/\ A /\ B ROBOZ04_1254

08-08-05
Figure 4-26: Template 1C

4.7.3 WORKING WITH REMOTES

A template can have a crossing GCP with a remote GCP on its approach, as shown in Figure
4-27A. The remote can be located on either side of the crossing as shown in Figure 4-27B.
Each remote can be used to DAX to any of the crossing GCP’s as shown in Figure 4-27C.

G
016(6

bbbt ]

IR

*

SN

i i
1 1 *

A B C

Figure 4-27: Template 2A
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4.7.4 BACK-TO-BACK GCPS AND REMOTES

A template can have back-to-back GCPs at a crossing with a remote GCP on its approaches.

The remote GCP can be located on either side of the crossing. For example, in Figure 4-28A,

the T3 remote is DAXing to the T1/T2 pair located at the crossing. In Figure 4-28B, the remote
T3 is located on the other side of the crossing. The T3 remote GCP can also be a remote side
track as shown in Figure 4-28C. The location of T6 follows the same rules as T3. Each remote
can be used to DAX to any of the crossing GCP’s as shown in Figure 4-28D.

————————————————————————————————————————————————————————————————————————————————————————————

Figure 4-28: Template 2E

475 DOUBLE CROSSOVER LAYOUTS
Some templates offer additional layout flexibility in design such as shown in Figure 4-29A. The

2C layout can be reconfigured as a double crossover with all remotes on the right side of the
crossing as shown in Figure 4-29B. Remotes T2 and T3 DAX to T1 while remotes T5 and T6

DAX to T4.
Yi<d> B >

1
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[=R3 Be )
A B
Figure 4-29: Template 2C
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4.7.6 ALL REMOTES DAXING

When only remote GCP circuits are in a 4000 case as shown in Figure 4-30A, the 4A template
offers additional flexibility in design. The 4A layout can also be reconfigured as an all remote:

e end of siding as shown in Figure 4-30B
e double crossover as shown in Figure 4-30C.

When the 4000 case contains all remote GCP circuits, there is no requirement that the remote
GCPs DAX to a particular GCP circuit (T1-T6) at the crossing.

————————————————

>/ T

Figure 4-30: Template 4A

4.7.7 COMBINING REMOTES USING AND FUNCTION

Depending on the template layout of remote GCPs, it is sometimes desirable to combine
remotes using the internal AND function. This reduces the number of DAX control pairs running
to a second crossing. Template 2A is shown in Figure 4-31A. In Figure 4-31B, T2 and T4 DAX
to a second crossing. T2 DAX A and T4 DAX A can be combined using an internal AND function
such as AND 2. By assigning the AND function to one physical output, only a single control
cable pair is required for the second crossing.
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Figure 4-31: Template 2A
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CHAPTER 5 - BASIC APPLICATION PROGRAMMING
5.1 INTRODUCTION & OVERVIEW

The Model 4000 Grade Crossing Predictor (GCP) allows many application functions to be configured in
software, reducing the equipment and wiring needed to install and maintain a crossing. Extensive
reduction in the number of relays utilized by crossings is achieved through the use of various software
routines. The software utilizes predictors and track templates to ease in the planning and programming of
the GCP. In this section, how predictors are planned and programmed is explained and examples of
GCP programming are provided.

The examples in this section demonstrate the flexibility of Model 4000 GCP in programming both simple
and complex applications. Each example selects the template that best fits the crossing layout. When
selected, a template sets all Track and SSCC Module param to specific default values that best fit the
particular template application layout, programs the Model 4000 GCP for the required functionality, and
utilizes all applicable items of the Main Program Menu.

5.2 BASIC PREDICTION APPLICATIONS USING THE MODEL 4000 GCP

WARNING

WHEN A DAX HAS A VERY SHORT OFFSET DISTANCE, THEN IN VERY
LIMITED CIRCUMSTANCES WITH TRAIN DECELERATION THE
CROSSING WARNING SYSTEM MAY BRIEFLY TIMEOUT IF THE DAX
DOES NOT UTILIZE THE PRIME UAX INPUT (THE UAX PARAMETER IS
SET TO “NOT USED”). THIS SITUATION RESULTS FROM THE
“AUTOMATED PICKUP DELAY” IN THE REMOTE TRACK CIRCUIT
EXPIRING PRIOR TO THE CROSSING GCP PREDICTING FOR THE TRAIN.
REFER TO SECTION 6.2.5, SPECIAL PROVISIONS FOR SHORT DAX
OFFSET DISTANCE (UAX NOT USED), FOR CORRECTIVE ACTIONS.

NOTE
NOTE

When a UAX or DAX/PREEMPT ENABLE is de-energized, the associated
prime, DAX, or preempt will switch to motion sensor operation to ensure the
fastest prediction possible.

When the UAX or DAX ENABLE energize, motion sensing will continue if
inbound motion is being sensed, otherwise they will switch back to predictor
operation.

The purpose of the Model 4000 Grade Crossing Predictor is train detection and prediction. A general
understanding of prediction is required to fully exercise Model 4000 GCP functionality. This section
provides the required information for basic planning and programming of the Model 4000 GCP.
Advanced planning and programming of Model 4000 GCP DAX applications, including Bidirectional
DAXing, are discussed in Section 6.

Remote Prediction (also known as DAXing) effectively extends approaches beyond the limits imposed by
either insulated joints or, for Bidirectional DAXing applications, a crossing’s approach termination.
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Remote prediction transfers prediction information from a GCP at a remote location to a GCP at a
crossing. Transfer may be via cable or by means of spread spectrum radio (SSR).

When the design of the warning system uses two unidirectional track modules, a set of insulated joints is
located on one side of the street. These insulated joints cannot be bypassed with couplers of any type.
Therefore, when the approach distance between adjacent, unidirectionally equipped crossings is not
sufficient to provide the required warning time, the Model 4000 GCP provides a means of extending the
controls through the use of three types of remote predictors: DAX, prime prediction offset, or preemption.

521 REMOTE PREDICTION USE REQUIREMENTS

Remote prediction is generally used where insulated joints limit an approach and the approach is too
short to provide the required warning time or preempt prediction. However, new Model 4000 GCP
functionality is also available that enables remote prediction from bidirectional GCP locations, providing
that all hardware and software configuration criteria are met.

5.2.2 REMOTE PREDICTION CAPABILITY
Each Track Module of the 4000 GCP may be programmed to provide up to nine prediction output
signals:

e DAX A through DAX G
e Prime
e Preempt

Each predictor on each track module has a configurable enable input that is ANDed with the prediction
result from its local track. If the enable input is to a Prime predictor, it is called the Prime UAX. If the
enable input is to a DAX predictor, it is called the DAX Enable. If the enable input is to a preempt
predictor, it is called the Preempt Enable. The enable inputs bring in prediction information from remote
sites to control:

¢ the local crossing
e Prime UAX input
e other remote crossings
e DAX Enable input

The Prime UAX and DAX Enables are track and predictor specific. For example, T1 DAX A Enable
affects only T1 DAX A outputs and the AND functions that use it.

523 REMOTE PREDICTION CONFIGURATION

The track modules providing the remote prediction function must be configured for unidirectional or
simulated bidirectional operation.

5.2.3.1 WARNING TIME

The required crossing warning time plus any added time factors are programmed into the remote
prediction unit.
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5.2.3.2 PREDICTOR INPUT

NOTE
NOTE

When a UAX or DAX/PREEMPT ENABLE is de-energized, the associated
prime, DAX, or preempt will switch to motion sensor operation.

When the UAX or DAX ENABLE energize, motion sensing will continue if
inbound motion is being sensed, otherwise they will switch back to predictor
operation.

The GCP receiving the remote prediction must have its inputs enabled to receive the individual predictor
outputs from the remote unit:

o DAX A through DAX G Enable
e Prime UAX
o Preempt Enable

The available local inputs must be configured for the required pickup delay.
5.2.3.3 REMOTE PREDICTION VIA SPREAD SPECTRUM RADIO (SSR) {53301} OR ETHERNET
SPREAD SPECTRUM RADIO (ESSR) {53325}

Data transfer between 4000 GCP and ESSR is via Echelon® LAN. There are two communication
channels: Radio DAX Link A and Radio DAX Link B. All active vital signals are transmitted via ESSR
over one of the two links.

5.24 TYPICAL REMOTE PREDICTION OPERATION
Remote prediction operation is normally initiated from either an adjacent crossing or a remote location

that has insulated joints. See Section 6, Advanced Application Programming, for a description of
Bidirectional DAXing.

A typical GCP controlled from a remote location other than a crossing as shown in Figure 5-1.

D& Start

D Owriput

! \Insulﬂted Joints
Offzet Distance ':!

NE DE0E R FROM OTHER THIN MG |

Figure 5-1: Remote Prediction from A Remote Location Other Than A Crossing
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Figure 5-2: Remote Prediction from An Upstream Crossing - Joints On Far Side
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Figure 5-3: Remote Prediction from An Upstream Crossing — Joints On Near Side

5.2.5 DAX OFFSET DISTANCE

The distance between the crossing feed points and the remote 4000 GCP location is the remote offset
distance. This value is programmed in the remote prediction unit. The offset distance is field measured
from the crossing feed points to either the DAX insulated joints as illustrated in Figure 5-1 and Figure 5-2
or to the DAX receiver feed wires as shown in Figure 5-3.

5.2.6 REMOTE APPROACH DISTANCE CALCULATIONS

The remote approach distance required is the crossing Full Approach Distance minus the DAX Offset
Distance as shown in Figure 5-4. For Example:

Full crossing approach = 3600 ft.(1097.3 m)
DAX offset distance = 2200 ft. (670.6 m)
DAX Approach distance = 3600 — 2200 = 1400 ft. (1097.3 — 670.6 = 426.7 m)

DAX approach distance (in this case 1400 ft. or 426.7 m) can be designed longer if desired but not
shorter or warning time for fastest trains will become shorter.
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WARNING

DAX MINIMUM APPROACH DISTANCE IS A CRITICAL DISTANCE FOR
ADEQUATE WARNING TIMES. MINIMUM DAX APPROACH DISTANCE IS
GENERALLY 1000 FT. (304.8 M), BUT THERE ARE EXCEPTIONS.

FOR EXCEPTIONS, SEE PARAGRAPH 5.3, MINIMUM APPROACH
DISTANCE GUIDELINES FOR DAX TRACK CIRCUITS.

I | le—— FULL APPROACH DISTANCE ———ppo)
| | |
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| | e e — -l a— D !
| | ! | approacH |
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NBS DUMMY NBS
LOAD
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Figure 5-4: Approach Example with DAX Offset and Remote DAX Approach Distances

5.3 MINIMUM APPROACH DISTANCE GUIDELINES FOR DAX TRACK CIRCUITS

Generally, the minimum approach distance for a track module that has one or more predictors with an
offset distance other than zero is 1000 ft. (304.8 m). However, the approach distance may be less under
the following conditions:

5.3.1 SCENARIO #1

In Figure 5-5, if the T2 designed approach distance is less than 1000 ft. (304.8 m), then:

The T2 approach distance can be as short as 500 ft. (152.4 m) when:

e A narrow band termination shunt is used and

e The approach distance (actual distance between A and B) divided by the fastest speed train
expected (in feet or meters per second) is 10 seconds or more. If it is less than 10 seconds,
extend the T2 approach so there is a minimum of 10 seconds.
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/\ 11 T2

- FULL CROSSING APPROACH

L
Figure 5-5: Scenario 1, T2 Approach as Short as 500 Ft.

5.3.2 SCENARIO #2

For the end of siding shown in Figure 5-6, the T2 and T4 approach are the actual track distance when:

e A narrow band termination shunt is used and

o Sufficient simulated track is added to the termination shunt so that the actual track approach distance
plus simulated track distance adds up to between 800 — 1200 ft. (243.8 — 365.8 m) and

e If T3 and T5 are not used, the approach distance (actual distance between A and B or C and D)
divided by the fastest speed train expected (in feet or meters per second) is 10 seconds or more.

If the approaches in the OS cannot be extended to 10 seconds due to the second set of insulated joints,

then in addition to the above requirements, then install a second set of predictors (T3 and T5) beyond the
insulated joints.

The minimum approach distances for T3 and T5 follow the rules in paragraph 5.3.

TR2 I
g *>—
NBS NBS
n 15
i —
: NBS D MBS
T1 T3
Figure 5-6: Scenario B, T2 & T4 Special OS Application
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5.3.3 SCENARIO #3

In Figure 5-7, when the designed approach distance for T2 or T3 is less than 1000 ft. or 304.8 m (similar
to Figure 5-5 in scenario #1), then there are two alternatives:

MBS

T2
NV
<> C NBS

Figure 5-7: T2 or T3 Less Than 1000 Ft.

m

NBS

Alternative 1
The designed approach distance can be as short as 500 ft. (152.4 m) when:

e A narrow band termination shunt is used and

e The approach distance (e.g., A to B) divided by the fastest speed train expected (in feet or meters
per second) is 10 seconds or more. (If it is less than 10 seconds, extend the T2 approach so there is
a minimum of 10 seconds).

Alternative 2
The designed approach distance can be as short as 350 ft. (106.7 m) when:

o the remote DAX receiver track wires are connected 60 ft. (18.3 m) from the transmit wires which are
located at the insulated joints and

o the approach distance divided by the fastest speed train expected (in feet or meters per second) is
10 seconds or more.

The DAX approach distance is measured from the DAX receiver track wires to the termination shunt (D
to E). If it is less than 10 seconds, extend the T2 approach so there is a minimum of 10 seconds.
Additional requirements are:

o The DAX offset distance is measured from the crossing track wires to the DAX insulated joints at C
plus the 60 ft. (18.3 m) to the receiver wires (D).

e Even though there is no island present, program the DAX track module for an island distance of 60 ft.
(18.3 m).
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54 DAX OPERATIONS

541 COMMON DAX APPLICATION GUIDELINES FROM AN INSULATED JOINT LOCATION

The two application areas discussed in paragraph 5.3 differ in certain aspects; however, the following
guidelines apply to both.

1. The GCP equipped for DAXing must be installed as a unidirectional or simulated bidirectional
system at a set of insulated joints. No coupler of any kind (i.e., wideband, narrow-band, or audio
overlay bypass couplers) may be installed around these insulated joints.

2. The DAX relay drive output is connected to the controlled crossing by a two-wire line/cable circuit
or radio and is normally connected to the UAX input terminals, or the DAX relay drive output must
have sufficient pickup delay time programmed if the UAX input is not available. Radio DAXing
may also be used; refer to Section 8 for further information regarding Radio DAXing.

3. Bidirectional simulation should be used to take advantage of the bidirectional operating

characteristics when wide changing ballast conditions are encountered, or other conditions
warrant its use.

54.2 PROGRAMMING FOR DAX OPERATION

The Model 4000 GCP is programmed for DAX operation using the Display Terminal. Required DAX
information includes island length, predictors used on each track, UAX used, UAX pickup, DAX warning
time, DAX offset distance, DAX pickup delay time, and DAX enable. The DAX operating param are
programmed as described in the following paragraphs.

5.4.3 ISLAND (DISTANCE)

This parameter is the island length measured between GCP track wires for the track. Siemens
recommends a minimum island track circuit length of 120 ft. (36.6 m) and a maximum high frequency
island circuit length of 350 ft. (106.7 m) but not to exceed 30 percent of the longest GCP approach when
approach distance is less than 1000 ft. (304.8 m) (see Figure 5-8).

When there is no island, set the Track X Island Connection parameter to No Islands.

|cummE| e | mETT L]

| G GEP: track 1 ©
GCP Freg Category | Starsdard

P Froquency 430 Hz

Approach Distance 7075 1t

U "B Ghm-Bdiend Unidiend

GCP Transmdt Levied  Maediom

Fslanad Conrescthon sl 1

Esland Distance 140 it

Comparted Distance

Linsegrization Steps 1

BT Lind i

B0 LLF TR1_1D
8-104

Figure 5-8: Island Distance
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Figure 5-9: Primary DAX Param

Given the example in Figure 5-7, T2 is a remote unit and T2 DAX A is assigned. The programming
screen for T2 is depicted in Figure 5-9. If used, DAX B through DAX G for T2 is depicted on similar
display screens. The following parameters are found on the DAX screens discussed in Section 5.5.

5.4.3.1 DAX WARNING TIME

This entry indicates the warning time (in seconds) for the associated DAX. The DAX warning time is
generally selected to be the same or up to 5 seconds longer than the prime or crossing warning time.

When the indicated DAX is used for the traffic signal preemption function, the preempt warning time
(Figure 5-10) is generally selected to be 10 to 15 seconds longer than the prime warning time. (Figure

5-11).
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Figure 5-11: GCP: Track 1 prime Screen Prime Warning Time

5.4.3.2 DAX OFFSET DISTANCE

This entry indicates the approach distance (in ft.) between crossings, or between the remote location and
the crossing to be DAXed.

The distance is measured from the track wire connections at the nearest edge of the street at
downstream GCP to the insulated joints at the upstream GCP (Figure 5-1), to the insulated joints on the
far side of the upstream crossing GCP (Figure 5-2), or to the receiver track leads located on the far side
of the upstream crossing when a GCP is "looking" through a street and the insulated joints are on the
near side of the crossing (Figure 5-3).

5.4.3.3 DAX PICKUP DELAY TIME

This programming variable has a default value of 15 seconds. This value is generally not changed in
most applications.

544 GENERAL REMOTE PREDICTION APPLICATIONS

WARNING

THE FEEDPOINT INSULATED JOINTS OF A UNIDIRECTIONAL OR A
SIMULATED BIDIRECTIONAL APPROACH MUST NOT BE BYPASSED
WITH A FREQUENCY-COUPLING DEVICE IN ANY WAY.

THE GCP PROVIDING REMOTE PREDICTION FROM AN INSULATED
JOINT LOCATION MUST BE CONFIGURED FOR UNIDIRECTIONAL OR
SIMULATED BIDIRECTIONAL OPERATION.

Remote prediction applications can be divided into two categories:

e Activating one or more crossings from a remote GCP location other than a crossing

e Activating a crossing from a second crossing where insulated joints are present at the second
crossing.
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55 DAX PROGRAMMING EXAMPLES

Examples of DAX operation include:

o DAX start from a remote location using two GCP cases (see Figure 5-12).
o DAX start from an adjacent crossing that has insulated joints (see Figure 5-17).
¢ DAX Start from a Remote Location, Two GCP Cases.

- __ PREMITE
GCP1 | r GCP 2—|
PRIME UAX | IN 14 OUT 1.1 T1 DAX A
| | [ on
| |_ __ TEMFLATE 24 J
A | "
| N .
Insulated Joints

Figure 5-12: DAX Start from Remote Location, Two GCP Cases
Figure 5-12 depicts a DAX that is started from a remote location, e.g., a remote GCP.

Programming GCP 1 to receive the DAX information from GCP 2 in Figure 5-12 requires the following
entries:

On the GCP: T1 prime screen (see Figure 5-13A):

e Program Prime UAX=IP

e Program Prime UAX Pickup=5 sec (or whatever the required pickup delay is)
On the INPUT: assignment page 1 screen (see Figure 5-13B):

e Program IN 1.1=T1 Prime UAX

Programming GCP 2 to send the DAX information to GCP 1 requires the following entries:

On the PREDICTORS: Track 1 screen (see Figure 5-14A):

e Program DAX A Used=Yes

On the GCP: Track 1 DAX A screen (see Figure 5-14B):

e Program DAX A Warning Time=35 sec (or whatever the required warning time is)
e Program DAX A Offset Distance=349 ft. (or whatever the measured distance is)
e Program DAX A MS/GCP Mode=Pred

e Program DAX A Pickup Delay=15 (or whatever the required pickup delay is)

On the OUTPUT: assignment page 1 screen (see Figure 5-14C):

e Program OUT 1.1=T1 DAX A

The following figures (Figure 5-13 for GCP 1 and Figure 5-14 for GCP 2) reflect the required
programming steps for DAX start from a remote location when using two GCPs:
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Figure 5-13: GCP 1 Settings: A: GCP: Track 1 prime; B: INPUT: assignment page 1
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Figure 5-14: GCP 2 Settings: A: Predictors: Track 1; B: GCP: Track 1 DAX A; C: AND: AND 1 XR;
D: Output: Assignment 1
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551 DAX START FROM A REMOTE LOCATION, SINGLE GCP CASE

Crossing A IF

DE-08_RMT_STRT_1CASE
DE-04-09

Figure 5-15: DAX Start from Remote Location, Single GCP Case

L TEMPLATE 2ZA _|

Program the GCP parameters as stated below and shown in Figure 5-16A & -B:

On the GCP: Track 1 Prime screen (Figure 5-16A)

e Program T1 Prime UAX=IP

e Program Prime UAX Pickup=5 seconds (or whatever the required pickup delay is)

On the GCP: Track 2 Prime screen (Figure 5-16B)

e Leave Pickup Delay Mode=Auto

e Program T2 Prime Offset Distance= Distance between T1 track wires and insulated joint at T2.
For this example, that distance is 1350 ft.

P w ﬁ (=11

|G| FRER | Ry | JOREY c?u(u_m!_-n_ M|

[ ] WP track 1 prime o '+ GEP: track 2 prime L]
[Primi Wiarrareg Tame | 35 s Prias Warmirg) Time | 440 s

*Primee Offset Distance O 11 i (st Distance 1350 0t

Sweibch MG EZ Ll in Switich ME LF Ll i

*Prime ME/GOPF Mode  Prod Pk Dby Made Fisoieal

Prime Pickup Delay 15 00 *Prim MGGCP Mode  Pred

P LA » Prime Packup Delay 15 s

Prrimmiz LA Pickuge B0 e * P LA Syt Wi

284 B, 2 R 103 Lind s
AP, DiDh_LOF TH WERAL_LODHIAT WL GiF_TI_FHE_ 1D
A B-1040% B

Figure 5-16: A: GCP: T1 Prime; B: GCP: T2 Prime

55.2 DAX START FROM AN ADJACENT CROSSING WITH INSULATED JOINTS

Programming GCP 1 UAX to receive the DAX output from GCP 2 requires the following entries:

On the GCP: Track 1 prime screen (see Figure 5-18A)
e Program Prime UAX=IP
e Program Prime UAX Pickup=5 sec (or whatever the required pickup delay is)
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On the INPUT: assignment page 1 screen (see Figure 5-18B)
Program IN 1.1=T1 Prime UAX

\Irsulstszuzim

Figure 5-17: DAX Start from Adjacent Crossing

Programming GCP 2 T2 to send the DAX A output to GCP 1requires the following entries:

On the PREDICTORS: Track 2 screen (see Figure 5-19A):

e Program DAX A Used=Yes

On the GCP: Track 2 DAX A screen (see Figure 5-19B):

e Program DAX A Warning Time=35 sec (or whatever the required warning time is)
o Program DAX A Offset Distance=99 ft. (or whatever the required distance is)

e Program DAX A MS/GCP Mode=Pred

e Program DAX A Pickup Delay=15 (or whatever the required pickup delay is)

On the OUTPUT: assignment page 1 screen (see Figure 5-19C):

e Program OUT 1.1=T2 DAX A

(=15 ,@ @ FE
CLOSE | PREY | WEXT | Fax ujslt l‘_!“,‘é,"‘t
] GEP: track 1 prime © TP assbgnement page 1
| Prrivsi Warning Thme | 5 s IN 1.1 T1 Priemas LA
|*Prime Offset Distanoe 018 N L2 T1MS Control

| Swilch WS E£ Lol n

[* P MG GEP Mo Presd

| Primee Pickup Dely 1% s

|*Parie UAX w
P WA Phcloup 5 e

1ot Tric B L Trk

s B_GOP T (S, -8, IHPLT_A SR T IPRRALLBAR T LTS T B

Figure 5-18: GCP 1 Settings: A: GCP: Track 1 prime; B: INPUT: assignment page 1
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Figure 5-19: GCP 2 Settings: A: PREDICTORS: Track 2; B: GCP: Track 2 DAX A;
C OUTPUT: assignment page 1

5.5.3 REMOTE DAXING TO MULTIPLE BIDIRECTIONAL CROSSINGS

Remote prediction for two bidirectional crossings is shown in Figure 5-20. T1 DAX A initiates start for T1
(GCP 2) at crossing B. T1 DAX B initiates start for T1 (GCP 1) at crossing A. Warning time and offset
distance param are individually programmed for each DAX start. Each Model 4000 GCP is individually
programmed to provide the appropriate interface connections: physical inputs and outputs.

554 DAXING BETWEEN CROSSINGS SEPARATED BY INSULATED JOINTS

Remote prediction for two adjacent crossings where the crossings are separated by insulated joints is
shown in Figure 5-21. A two-track Model 4000 GCP is installed at each crossing. Both GCP tracks are
configured for unidirectional operation (only the westbound (T1) circuits are shown). Warning time and
offset distance individually programmed at street C. T1 DAX A (GCP 3) is set for warning time and offset
distance to T1 (GCP 2) at crossing B. T1 DAX B (GCP 3) is set for warning time and offset distance to T1
(GCP 1) at crossing A.

Each Model 4000 GCP is individually programmed to provide the appropriate interface connections to
physical inputs and outputs. Crossings are controlled by internal SSCC llli modules. T1 DAX A (GCP 3)
initiates GCP 2 Crossing B start. T1 DAX B (GCP 3) initiates T1 DAX A enable (GCP 2) which initiates
T1 Prime UAX at GCP 1 and starts Crossing A. T1 DAX A (GCP 2) can also initiate GCP 1 start. GCP 2
DAX A enable de-energizes when DAX B at GCP 3 predicts. DAX A enable at GCP 2, when de-
energized, causes DAX A to de-energize, which initiates GCP 1 start. DAX A at GCP 2 when it predicts
sustains crossing A DAX start when a train enters approach to street B.
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Figure 5-20: Remote Prediction For Multiple Bidirectional Crossings
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Figure 5-21: Remote Prediction between Multiple Crossings Separated by Insulated Joints

555 REMOTE GCP OPERATION IN AN OS TRACK

WARNING

USE THESE PROCEDURES ONLY WHEN THE SWITCH POINTS ARE
ADJACENT TO THE INSULATED JOINTS (EZ OF APPROXIMATELY 10).

5-16
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



BASIC APPLICATION PROGRAMMING

Figure 5-22: OS Track Remote Prediction Application

A track circuit contained within interlocking limits is commonly referred to as OS (on-station) track (see
Figure 5-22).

5.5.5.1 APPROACH CONFIGURATION REQUIREMENTS

WARNING

A SPECIAL REMOTE GCP APPLICATION INSIDE AN OS TRACK IS
SHOWN IN THIS APPLICATION COMBINES DAX FUNCTIONS WITH A
BIDIRECTIONAL CIRCUIT. T1 IN THE OS IS OPERATING AS A
BIDIRECTIONAL UNIT EVEN THOUGH THE GCP IS CONNECTED TO THE
TRACK AT INSULATED JOINTS.

THIS PARTICULAR APPLICATION REQUIRES PARALLEL OS TRACK
CIRCUITS. DO NOT USE A SERIES OS CIRCUIT.

NOTE
NOTE

Take the following factors into consideration when designing Model 4000
GCPs, inside and around an OS:

e the proximity of the OS track to the crossing.
e the maximum train speeds through the OS track.

For GCP operation in this OS configuration, the OS track layout circuits should be configured as follows:

¢ Insulated joints in the turnout of the reverse route are bypassed using wideband shunts. Track circuit
must be steady DC.

e 1000 ft. (304.8 m) of simulated track is placed in series with the termination shunts in both the normal
and reverse routes.
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e T1 of GCP 2 must be programmed for simulated bidirectional operation; however, no simulated
bidirectional coupler is required due to the two actual approaches.

In this example, all remote tracks are in one Model 4000 GCP unit.

5552 0OS TRACK REMOTE PREDICTION PROGRAMMING

To implement remote GCP 2, Track 1 must be programmed for Simulated Bidirectional operation, have
an approach length equal to the interlocking distance (the computed approach calibration will take into
account the 1000 ft. (304.8 m) of simulated track), and a DAX distance equal to the distance from the
crossing GCP track wires to the insulated joints at GCP 2.

5553 OS TRACK REMOTE PREDICTION OPERATION

Detection of a train by any one of the GCP 2 tracks (Track 1, Track 2 or Track 3) DAX A predictors
initiate a crossing start at the crossing controlled by GCP 1 (see Figure 5-22).

The OS track circuit should be formed using two DC track circuits energizing relays that are controlled by
a battery at the switch point end of the circuit and relays at the fouling ends. A repeater relay circuit is
then formed to interface with the signal control circuits.

Independent track batteries may also be used to power the individual track circuits, in which case it may
be necessary to use wideband shunts to couple the GCP operating frequency around insulated joints in
the turnout.

When a GCP is installed within the limits of an existing series OS circuit, the OS circuit should be
converted to a parallel or two relay circuit since installation of inductors in series OS track circuits has
frequently resulted in marginal operation. Siemens recommends the use of the two relay or parallel relay
circuit. See Figure 5-22 for a typical GCP and OS installation diagram.

5.6 ASSOCIATING ISLANDS WITH GCP TRACKS

NOTE NOTE

In MCF gpc-t6x-02-0.MCF and later, the parameter “External Island” has been
replaced by “Island Enable” to simplify island programming. In earlier MCFs,
the external island input could only be used when the island was set to
external. The 02-0 MCF added this external method to drop the island, whether

internal or external.
AV 1

L JEMFLATE A _

/\ ot

Figure 5-23: Bidirectional Mode at Two-Track Crossing
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Each 80418 track module can perform MS/GCP Operations (predicting the arrival of trains) and Island
Operations (detection of trains on the island circuit). When the Track Module is in bidirectional mode at a
crossing, the island function on that card usually provides the island circuit. An asterisk indicates the
presence of an active island circuit as shown in Figure 5-23.

5.6.1 ISLAND ASSOCIATION

(<] GCP: track 1 ©

GCP Freq Category | Standard
GCP Frequency 525 Hz
Approach Distance 3000 ft
Uni/Bi/ Sim-Bidirnl  Bidirnl
GCP Transmit Level Medium
Island Connection  Isl 1
Island Distance 120 ft
Computed Distance 3022 ft
Linearization Steps 100

|MTE_14: 6 TrikBi

FOZ0004_1305
09-21-04

Figure 5-24: GCP: Track 1 Window

Associating an Island to a GCP is always made using the program menus. To make a track association,
go to the corresponding GCP: Track window and set the Island Connection field to the required island.
A typical setting for a Track 1 bidirectional application is shown in Figure 5-24.

If the GCP Island Connection indicates an Island is connected, but no island is turned on, the system will
declare an Island Connection error.

5.6.2 AUTOMATIC ISLANDS ANDING

AND 1 XR for the unidirectional pair shown in Figure 5-25 includes Track 1 and Track 2 Prime predictors.
Each track prime predictor includes the island state (energized or de-energized). Island 1 is operational
on Track 1. The template automatically connects Track Module 2 prime to island 1 of Track Module 1.
This ensures that the T2 pickup delay is truncated as a train leaves the island going out the T2 approach.

Figure 5-25: Back-to-Back Unidirectional GCP Pair at A Crossing

When island 1 is occupied, it de-energizes both T1 and T2 prime predictors, which de-energizes the AND
1 XR function. The AND 1 XR Window for two active Track Modules is shown in Figure 5-26.
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Figure 5-26: AND 1 XR Window For Unidirectional Pair At A Crossing

AND 1 XR Track 1 | Prime

AND 1 XR Track 2 Prime
*AND 1 Enable Used No

AND 1 Wrap Used No

10:3 Uni pairs

DOz 06_1 488
21408

5.6.2.1 UNIDIRECTIONAL ISLAND ASSOCIATION

For back-to-back unidirectional units at the crossing only one island is used, as is depicted in Figure
5-27. The island is located in the track module that looks through the street (Track 1 in Figure 5-27A.

Island 1 of Track 1 is turned on and the Island for Track 2 is turned off as shown in Figure 5-27B, which

is the default setting for unidirectional template applications.

The required Island Connection parameter for Track 1 is as shown in Figure 5-28A. The GCP portion of
track module 2 must receive the island occupancy information from Island 1 to truncate the pickup delay
on Track 2. To ensure that the island occupancy is received by the Track 2 module the Island

Connection parameter for Track 2 must be set to Isl 1 as shown in Figure 5-28.

NOTE

NOTE

An island may be turned off by changing the corresponding Island Used field
on the BASIC: Island Operation window from Internal to No.

Unless otherwise indicated as shown in Figure 5 25, all track modules shown
are in the same Model 4000 GCP case as indicated by dashed line.
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Figure 5-28: GCP Track 1 and 2 Programming

5.6.2.2 ISLAND OCCUPANCY STATE

For most applications, it is not necessary to assign the occupancy state to an output. The SEAR receives
internal island occupancy state messages from the CPU. When the island occupancy state is required
outside of the Model 4000 GCP, it can be assigned to any of the track or RIO outputs.

5.6.2.3 ISLAND PARAM SELECTION

Use the Island Programming menus to select the following param for an internal island: Island
Frequency, Pickup Delay, and Isl Enable Pickup Used. When Isl Enable Pickup Used is set to Yes, the
Isl Enable Pickup Delay parameter is visible (see Figure 5-29).

Klelesi iz

ISLAND: track 1

1] Frocuesncy WOl Solt
Pickup Delyy (25 +) 0 s
1=l Enabie: 1P Dsesd Yos

T=l Enabde Prcioug Delay 1 sec
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Figure 5-29: The ISLAND: Track 1 Window
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ISLAND FREQUENCIES
The Island Frequencies depicted in Table 5-1 are available with the Model 4000 GCP.
Table 5-1: Model 4000 GCP Island Frequencies

Not Set 4.9kHz 11.5kHz
2.14kHz 5.9kHz 13.2kHz
2.63kHz 7.1kHz 15.2kHz
3.24kHz 8.3kHz 17.5kHz
4.0kHz 10.0kHz 20.2kHz

PICKUP DELAY
Pickup Delay (Loss of Shunt time): Valid delay range: 0 to 6 seconds (This is in addition to the inherent
2-second island delay).
ISL ENABLE IP USED

Island Enable Input Used: Valid range is Yes and No. This parameter allows the user to select to have an
external island enable used in conjunction with an existing internal island. This can be used to allow
truncation of pickup delays when an internal island is used, from an external input.

ISL ENABLE PICKUP DELAY

Island Enable Pickup Delay (Loss of Shunt time): Valid delay range: 0 to 500 seconds.
5.7 EXTERNAL ISLANDS

When an input is required from an island circuit external to the Model 4000 GCP, such as a DC island,
designate the corresponding Island Used as External as shown in Figure 5-30 and Figure 5-31. Assign
the input as shown in Figure 5-31.

BASIC: island operation

:]sland 1 used: External
Island 2 Used No

|MTF_1D: 3 Uni pairs

FOZ0304_130%
09-21-04

Figure 5-30: BASIC: Island Operation Window with External Island Selected

5-22
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



BASIC APPLICATION PROGRAMMING

X |qo|ap| o =
CLi FerE | e e
i TFUT; arvsigrament pae 1
| B 1 Bl Erble
B 12 o e
| R bt e

P22 St e

180 Trk B

Figure 5-31: Input Assignment For External Island Configuration

The LOS pickup delay for an external island is set using the Pickup Delay entry of the corresponding
ISLAND: track window as shown in Figure 5-32. Configuration range: 0 to 6 seconds.
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cLose| MORE | PReY | next | pRoG | FILE
<] ISLAND: track 1 ©
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Figure 5-32: ISLAND: Track 1 Window

-
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Figure 5-33: External Island Example

5-23
Document No.: SIG-00-08-06 APRIL 2010 (REVISED SEPTEMBER 2021)

Version: D



BASIC APPLICATION PROGRAMMING

NOTE
NOTE

When an external island is located on another track that does not have a GCP,
the crossing may be activated without programming the external island
function. Instead, the siding may be set to activate the crossing by:

. Setting AND 1 Enable Used to Yes

. Connecting external island output to an external input

. Assigning the external input to AND 1 XR Enable

. If required, setting AND 1 Enable Pickup delay to at least 2 seconds.

With this setup the crossing will activate each time the siding external island
circuit is activated and provides a loss of shunt pickup delay, if required.

5.8 PROGRAMMING FOR TRAINS THAT STOP IN A GCP APPROACH

When trains have a normal stop in a GCP approach such as a station stop or at a signal location, it is
important to consider the following:

e How close to the crossing does the stop occur.
o Does the stop occur in a remote DAX approach.
o Will trains accelerate fast enough from the stop to affect warning time.

Station stops are generally for short commuter trains that have brief stops at a station and when leaving,
accelerate fast. Station stops unlike stops at signal (near GCP track wires), may be located anywhere
within a GCP approach.

When a station stop is located in the crossing or remote approach, it may be desirable to maintain the
crossing activated during the stop or temporarily switch some or all predictors to motion sensing
operation. Motion sensing provides the fastest train detection possible when trains begin accelerating
from a station stop toward the crossing. Motion sensing operation may be implemented in one of several
optional ways depending on the application.

581 STATION STOP OPTION #1: POSITIVE START (MAINTAINS THE CROSSING ACTIVATED)

If the station stop is very close to a crossing, (generally less than 1000 ft./304.8 m), it may be desirable to
maintain the crossing activated. This may be implemented by means of the Positive Start feature.
Positive start holds any predictor set to zero offset in the de-energized state when EZ is less than the
programmed value. Positive start recovers when the:

e Train passes the island circuit.
e Train backs up 5 points higher than the EZ Positive Start level value.
o Positive Start timed mode is selected and the timer exceeds its programmed value.

NOTE
NOTE

If bidirectional approaches are used, Positive Start is active for both directions
of train traffic.
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For uni-directional applications, a new Positive Start option “Positive Start Offset” is now selectable
with MCF gcp-t6x-02-0 and newer. This option allows Positive Start to deenergize DAXes. When EZ is
less than the Positive Start EZ level, DAXes with offsets > 0 that have an offset distance less than the
configured Positive Start Offset value will be de-energized. Positive Start does not affect DAXes on
reverse train moves. The Offset values available are in the menu range between 0 and 9999 ft. The
default is O ft.

When a DAX Positive Start Offset is used and positive start occurs, the DAX will always start its
programmed pickup delay once it recovers from positive start. The DAX recovers and starts its
programmed pickup delay when the:

e Train passes the island circuit (when DAX is at a crossing)
e EZ goes 5 points higher than the EZ Positive Start trigger value.
o Positive Start timed mode is selected and the timer exceeds its programmed value.

NOTE
NOTE

If the crossing is too close to the remote location (small offset distance), it may
be desirable to change the remote DAX to Fixed mode and the pickup delay to
10 seconds to prevent overrings on short fast trains that do not stop.

The Positive Start function depends on the operating mode selected (ON or TIMED).
When in the ON (non-timed) mode:

e The prime (zero offset) predictor deenergizes when EZ drops below its configured level without any
reaction time delay.

o If the train stops, Prime Predictor stays deenergized as long as EZ is below its configured level.

o The prime predictor (zero offset) recovers when train passes the island circuit or EZ rises 5 points
above its configured level and the programmed pickup time expires.

When in the timed mode:

e The prime predictor (zero offset) deenergizes when EZ drops below its configured level.

e The positive start timer starts when EZ drops to a value that is less than its configured level.

e The prime predictor recovers when train passes the island circuit or both the programmed Positive
Start timer and the prime Pickup delay timer have elapsed, provided no other prediction processes
are in process.

A Positive Start timer value of 1 to 99 minutes may be specified.
Positive Start parameters may be programmed as shown in Figure 5-34.
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Figure 5-34: Positive Start Programming Window

of train traffic.

If movement through a trailing switch causes EZ to be below the Positive Start

NOTE

When Positive Start is used, slow trains may cause a long warning time if the
Positive Start EZ level activation point is located well out in the approach.

If bidirectional approaches are used, Positive Start is active for both directions

threshold, crossing activation will result.

OPERATION)

STATION STOP OPTION #2: SWITCH MS EZ LEVEL FUNCTION (EZ SWITCH TO MS

Switching from predictor to motion sensor operation may be initiated using the Switch MS EZ Level
function. This function with new software may now be selectable for DAX predictors (non-zero offsets).

This function enables selected predictors to switch to motion sensor operation when the track EZ falls

below the programmed EZ switch to MS level (see Figure 5-35 A and B). The Switch MS EZ level does
not affect the DAX on a reverse train move.
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Figure 5-35: A: Prime Switch MS EZ Level Function & B: DAX A Switch MS EZ Level Function
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When a station stop is close to the crossing, the Switch MS EZ Level parameter can be set to an EZ
value that is slightly higher than the EZ level at the station.

For example, if the track EZ value at a station stop is 12, set the Switch MS EZ Level to 15. This will
help ensure that motion sensor operation is implemented when the train starts to move.

The disadvantages of using the Switch MS EZ Level function are:

e A slow train that does not stop within the approach may cause a longer than the programmed
warning time if the set EZ level occurs well out in the approach.

e When switching to motion sensing, DAXes will be active on both slow and fast trains.

If bidirectional approaches are used, the EZ switch to MS level is active on both directions of train traffic.

5.8.3  STATION STOP OPTION 3: MS/GCP MS RESTART (SWITCH TO MS AFTER STATION
STOP)

In general, a preferred way to implement motion-sensing operation in the crossing approach or the
remote approach is by means of the MS restart function. With this function enabled, motion-sensing
operation is initiated only when a train stop is detected which is indicated by an “M” appearing on the
main track display.

A Train Stop is detected when:

e Continuous inbound train motion is detected for at least 5 seconds followed by the detection of no
motion for at least 10 seconds and,
e The train stop EZ is lower than the programmed EZ Restart Level value.

Once the train stop is detected, motion sensing will be cancelled when:

e train passes the island circuit or
e EZ goes above 80 or
e If used, the Restart timer times out.

The MS restart function is enabled by setting the MS/GCP Restart Used field to Yes as shown in Figure
5-36.
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Figure 5-36: MS/GCP Restart Function

When the MS restart function is enabled three additional fields display within the window as follows.
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5.8.3.1 MS/GCP RESTART ALL TRKS
When set to Yes, this field designates that the restart affects the selected predictors on all tracks.
When set to No, this field designates that the restart affects only the track with the train stop.

5.8.3.2 MS/GCP TIMER USED
When set to Yes, this field designates that the Restart Timer is used and affects the selected predictors.

When set to No, Restart time menu is hidden and when a train stop is detected, motion sensing will
remain indefinitely until:

e Train passes the island circuit or
e EZ goes above 80

5.8.3.3 MS/GCP RESTART TIME

This is used to set the time that the selected predictors function as motion sensors after a train stop is
detected.

A restart timer value of O to 60 minutes may be set. The time value should be set for the maximum time
that a train is expected to stop at the station plus an additional 2 to 3 minutes.

When the MS restart function is enabled as shown in Figure 5-36, it also enables additional windows
dedicated to each track module used. An example of Track 2 is shown in Figure 5-37.
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Figure 5-37: Prime Switch to MS on Track 2
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584 MS/GCP RESTART TRACK SETTINGS

Each track window provides two or more fields for enabling track predictors that will be affected by the
restart function as shown in Figure 5-38.
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Figure 5-38: MS Restart Track 1 and 2 Windows

5.8.4.1 MS/GCP RESTART EZ LEVEL

See Figure 5-38. When EZ is below the programmed restart EZ level, a station stop is permitted to be
detected and selected predictors switched to motion sensor operation.

There should not be a trailing switch between the station stop and the GCP track wires as it would also
be detected as a station stop if a train takes the switch.

If there are trailing switches beyond the station stop then set the EZ Level to the track EZ value
measured just beyond the station stop area.

When trains do not stop in the approaches (no switches present) the Restart EZ level may be set to 80.
When trains only stop at a signal, then set the Restart EZ level to between 5 and 10.

5.8.4.2 PRIME SWITCH TO MS
See Figure 5-38.

5.8.4.3 DAXA SWITCH TO MS
The number of predictors shown depends on the number of predictors enabled.

The predictor fields allow selection of the predictors that will be switched to motion sensor operation
when a train stop is detected. See Figure 5-38.

5.8.5 MS RESTART PROGRAMMING

The following section discusses three application options for MS/GCP Restart programming:

e Option 3A has the station stop in the crossing approach.

e Option 3B has the station stop in a remote approach and the crossing and remote units are in
separate 4000 cases.

e Option 3C has a station stop in the remote approach and the crossing and remote units are in the
same 4000 case.
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5.8.5.1 OPTION 3A: STATION STOP IS IN THE CROSSING APPROACH
To program MS restart operation:

e Select the MS restart function param as shown in Figure 5-36.

o Select track predictors to be affected by the restart timer param as shown in Figure 5-38A and Figure
5-38B.

e See Figure 5-39 for the corresponding track configuration.

NOTE
NOTE

The Restart EZ level for the station stop in Figure 5 38 can be set to 80.
However, if there are trailing switches beyond the station stop in the approach,
set the EZ Level to the track EZ value measured just beyond the station stop
area.
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Figure 5-39: MS Restart Track Configuration

For the track configuration shown in Figure 5-39, a train may stop at the station on tracks 1 or 2 and may
stop for up to 3 minutes on either track. There is no station stop on Track 3 so MS/GCP Restart all Trks
